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2B, in the vicinity o f GW-1; the samples were designated with a GW-1 prefix to identify location and not 

to reference GW-1 as an AOC. Field screening identified the limits o f the petroleum impacts at the aboyeC '
. „ ‘ y": ,1,'Vu

listed AOCs through visual, olfactory and field instrumentation. Analytical results confirmed the ‘ 

conclusions rendered through field screening activities performed during the field investigation 

component o f the RI. Thus, the RI implemented at Site 2A/2B has successfully delineated petroleum 

impacts at Area A, Area B-3, Area B-2, Area OP-1, Area GW-14 and Area FS-1B on Site 2A.

With respect to Area MW-10D located on Site 2B, the RI has successfully delineated the extent of, 

potential petroleum impacts to the north, west and east, however, the RI activities to the south were 

limited by the presence o f an active pipeline. Based on the results of the RI, the Port Authority has 

reviewed remedial alternatives to address potential petroleum impacts at Site 2A/2B. Given the 

redevelopment plan (i.e., the contemplated use) for Site 2A/2B, it was determined that the most 

appropriate remedial alternative to address the petroleum-impacted areas is hot spot excavation with off- 

site disposal for the majority o f the above listed areas. With regard to Area MW-10D further evaluation 

is being performed based on the presence o f the nearby pipeline. A discussion o f  the selected remedial 

alternative is presented in Section 12.

In addition, the potential UST Areas were reviewed in conjunction with building/site demolition activities 

and resulted in the identification o f two tanks at the UST7 Area. Tank rerrn 

Section 1 l o f  this report;

10.0 EXPOSURE ASSESSMENT

This Exposure Assessment (EA) addresses conditions at Site 2AJ2B. As pre

the former industrial site is being redeveloped as the intermodal component o f  an intermodal/container 

storage facility. This EA describes the exposure setting, the nature of on-site contaminants, potential 

exposure points and routes and identifies potential exposure populations.

10.1 Exposure Setting

The HHMT-Port Ivory Facility is situated in an industrial section in the northwestern portion o f Staten 

Island. Generally, the site is bordered by industrial/commercial businesses, roadways, surface water 

bodies (Arthur Kill and Bridge Creek) and undeveloped/vacant areas. No residential populations are 

situated immediately adjacent to Site 2A/2B. Site 2A/2B encompasses 22.6 acres and, at the time of Port 

Authority purchase, was improved by approximately twenty-nine buildings. Site 2A/2B was utilized for
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offices, boiler buildings, furnace structures, manufacturing and development buildings, locomotive 

maintenance, security stations, cafeteria, a sewage treatment plant and a reservoir for fire protection. 

Tanks, both USTs and ASTs, as well as an underground network o f piping for drainage control were 

formerly situated at Site 2A/2B.

The entire HHMT-Port Ivory Facility including Site 2A/2B is serviced by connections to the potable 

water and sanitary system o f New York City. No septic systems or potable water wells are reported to be 

located or have been located at Site 2A/2B, or elsewhere on the HHMT-Port Ivory Facility. Storm water 

generated on the site is directed via a sheet flow to on-site catch basins. These catch basins discharge, 

through the facilities underground stormwater sewer system, to the adjacent waterways, roadways, and 

marshland. Bridge Creek though not directly located on the site is within the proximity of Site 2A/2B and 

was therefore included in site investigation activities. This creek is a tidal, saline stream, which has been 

classified as SD by the NYSDEC. This classification indicates that due to man-made/natural conditions 

the stream cannot meet primary or secondary criteria. The stream can support fish survival and limited 

fishing.

In addition, several utility easements and pipelines traverse the subject site. Colonial Pipeline, Exxon 

(now known as ExxonMobil) and Texas Pipeline (maintained by SOHIO) maintain the easements. 

Colonial Pipeline maintains a 10-foot pipeline easement that extends in a north/south direction along the 

western property boundary o f Sites 1 and 2A. The easement initiates in the far southwestern comer of 

Site 2B and extends along the southern and southwestern comer into Site 2A. The easement traverses 

through the southern portion of Site 2A in a northeasterly direction and enters the southwestern comer of 

Site 1. The pipeline continues through Site 1 extending across Richmond Terrace and through the 

western portion of Future Site 4 (Block 1309, Lot 10). The easement terminates at the northern end of 

Future Site 4 (Block 1309, Lot 10). ExxonMobil maintains an 18-foot easement that is located generally 

east of the Colonial Pipeline easement. This easement parallels the Colonial Pipeline easement initiates at 

the western portion of Site 2A, just south of Site 1 and extends through Site 1 to Richmond Terrace where 

it turns in an easterly direction and extends along the southern boundary o f Future Site 4 (Block 1309, Lot 

10). Two Texas Pipeline (maintained by SOHIO) easements extend in a east/west direction through Site 

2B. In addition, Tidewater Pipe Company LTD formerly operated a pipeline (consisting of approximately 

7 pipes) that extend in north/south direction through Site 3. These abandoned pipes extend in an 

east/west direction through Site 2B, continue in a northerly direction through Site 3, across Richmond
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Terrace and extend along the easterly property boundary of Future Site 4. These pipes have been 

identified as a potential source of LNAPL present at Site 3.

Investigative activities undertaken as part of the previously described SI and RI indicate that the HHMT- 

Port Ivory Facility consists of non-indigenous fill on top of organic clays and peat or sand deposits. Fill 

was placed upon tidal salt-marsh or sand deposits to raise the elevation of the land for development. The 

fill is reported to have included: sand, silt, gravel mixed with debris, cinders generated from on-site coal- 

fired boilers, calcium carbonate and other carbonate salts generated as a by-product from soap 

manufacturing processes, spent diatomaceous filter earth from vegetable oil refining operations, and 

carbonaceous filter material from glycerin recovery operations. Generally, Site 2A/2B is characterized by 

the presence of urban fill material including cinders. The presence of by-product fill material at Site 

2A/2B is generally limited to the northwestern portion o f Site 2A along the boundary line between Site 1 

and Site 2A.

10.2 Nature of On-Site Contaminants

The SI/RI activities undertaken by HMM included investigation of the soil and groundwater at Site 

2A/2B as well as sediment and surface water of Bridge Creek. The SI/RI for soil at Site 2A/2B included 

the installation of over 50 soil borings and the collection of over 80 soil samples. Groundwater 

investigations included the installation of 5 monitoring wells, one temporary well, recording water levels 

from all newly installed wells and four existing wells, reviewing wells for the presence of free phase 

floating product and the collection and laboratory analysis of 10 groundwater samples.

In soil, only three VOCs, trans-l,3-dichloropropene (0.43 mg/kg), dichloromethane (0.17 mg/kg) and 

benzene (0.32 mg/kg) were detected in excess of corresponding RSCOs in the SI. No elevated 

concentrations of VOCs were detected during the RI. In the instances, when the contaminant was 

detected, it was marginally above the MDL for the compound. The total VOCs concentration was below 

the NYSDEC guidance criteria of 10 mg/kg for all samples collected from Site 2A/2B. A number of 

SVOCs were detected in soil samples collected from Sites 2A/2B during the SI and RI. However, the 

vast majority o f these compounds were detected below NYSDEC TAGM RSCOs. The following SVOCs 

were detected at concentrations above corresponding RSCOs in one or more soil samples from Site 

2A/2B: acenaphthaene, anthracene, flouranthene, flourene, pyrene, phenanthrene, naphthalene, 

benzo(b)fluoranthene, benzo(a)pyrene, benzo(a)anthracene, dibenz[a,h]anthracene, benzo(k)flouranthene, 

indeno(l,2,3-cd)pyrene, and phenol. The total SVOC concentration was below the NYSDEC guidance
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criteria for all samples except the surface sample collected from location PG-STATN-03, situated on Site 

2A. The sample also exhibited the presence of a few PAH compounds in excess of 50 mg/kg. No PCBs 

were detected at concentrations in excess of corresponding RSGOs for surface or subsurface soil, as 

applicable.

Five pesticides (chlordane, endrin, dieldrin, heptachlor and heptachlor epoxide) were detected in excess of 

corresponding TAGM RSCOs in only a few samples collected from Site 2A/2B. Specifically, Dieldrin 

was detected at concentrations in excess of its corresponding RSCO in three samples; chlordane and 

endrin were both detected in excess of their individual RSCO in two samples; and, heptachlor and 

heptachlor epoxide were each detected in excess of their RSCO in only a single sample.

The NYSDEC TAGM generally regards site background as an appropriate concentration for the 24 TAL 

metals and has only established RSCOs for a portion of the targeted metals. Therefore, analytical results 

from investigative efforts were compared to the upper limit of the Eastern USA Background Range in the 

absence of a RCSO standard. This application is particularly appropriate in this instance given the 

presence of fill material and the urban nature of the site and site area. Analytical results revealed 

exceedances of RSCOs in one or more soil samples for 12 of the 13 of the metals with established 

guidance criteria; vanadium as not detected in excess of its RSCO in any of the soil samples from Site 

2A/and 2B. Lead is reviewed by the NYSDEC on a case-by-case basis with 500 mg/kg established as the 

upper limit of the Eastern USA Background Range. Levels of lead in samples collected from Site 2A/2B 

ranged from not detected to 950 mg/kg.

Guidance criteria have not been established for cyanide or total phenolics. The presence of these types of 

contaminants is reviewed on a case-by-case basis by the NYSDEC. Cyanide was detected in several soil 

samples collected from Site 2A/2B. In the majority of instances, cyanide was detected at a concentration 

o f less than 1 mg/kg. Total phenolics ranged from not detected to 5.5 mg/kg in 2 samples.

Four samples exhibited concentrations of TPHC in excess of 10,000 mg/kg. All four exhibiting 

concentrations above 10,000 mg/kg samples were collected from Site 2A. Eight samples exhibited a 

concentration of oil/grease above 10,000 mg/kg.

Samples collected ranged in pH from 3.8 to 12 with a little less then the majority, approximately 46%, of 

the values falling between 7.0 and 8.5. It should be noted that all of the samples exhibiting pH
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concentrations at or above 10 were collected from soil borings installed into the by-product fill material 

present at the site. SI/RI activities identified three types o f fill at Site 2A/2B: urban fill (historic fill) 

including soil fill, vegetative debris, construction debris (wood, glass, brick, concrete); cinder fill 

consisting of ash and ash-type materials with some slag; and by-product fill from production activities 

(calcium carbonate, spent diatomaceous earth, and spent carbonaceous filter material). As previously 

stated, by-product fill was generally limited to the northwestern portion o f Site 2A and was not identified 

at Site 2B. The majority o f fill material encountered o f Site 2A/2B consisted o f urban fill and cinder fill.

Several petroleum-impacted areas were identified within areas consisting o f fill material. Further 

sampling efforts (i.e., RI phase) performed at these petroleum-impacted areas delineated the extent of 

“impacted” areas, which may be unrelated to the fill material. Analytical results from endpoint sampling 

during the RI did not reveal the presence o f any VOCs and revealed relatively low levels of PAH 

compounds.

Overall, very few contaminants were detected in groundwater samples collected from Site 2A/2B. No 

VOCs, pesticides or PCBs were detected in groundwater samples and only a single SVOC, bis(2- 

thylhexyl)phthalate, was detected in excess of its corresponding SGV in groundwater samples from Site 

2A/2B. Bis(2ethylhexyl) phthalate is frequently identified as a laboratory contaminant and, in fact, this 

compound was identified as being a laboratory contaminant in other groundwater samples collected with 

regard to this project.

A number o f TAL metals were detected in one or more groundwater samples collected as part o f the 

groundwater investigation o f Site 2A/2B. However, only six TAL metals were detected at concentrations 

in excess o f corresponding NYSDEC SGVs: arsenic, barium, iron, magnesium, manganese, and sodium. 

Barium was detected in one sample whereas arsenic, iron, manganese, magnesium and sodium were 

detected in several samples at elevated levels. Cyanide was detected below its corresponding SGV and 

total phenolics were not detected in any groundwater samples. TPHC was not detected in the groundwater 

samples from Site 2A/2B. In contrast, O/G was detected in six o f eleven groundwater samples.

Four sediment and four surface water samples were collected at locations along Bridge Creek generally 

within the boundary o f Site 2A. Analytical results from surface water and sediment samples revealed the 

presence o f several metals at concentrations in excess o f NYSDEC screening and guidance criteria. 

Sediment samples were compared to the Human Health Bioaccumulation criteria as published in the
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Guidance Document Technical Guidance for Screening Contaminated Sediments dated January 1999. The 

Human Health Bioaccumulation criteria were developed as screening criteria; that is, to assist in the 

preliminary assessment of potential risks to human health and the environment and to determine whether 

further investigation or remediation is necessary. Four pesticide compounds; chlordane, P,P’-DDD, P,P’- 

DDT and P,P’-DDE were detected in sediment samples in excess o f the Human Health Bioaccumulation 

criteria during the RI. Total PCB concentrations and concentrations o f Arclor-1260 were detected in all 

sediment samples in excess o f  the Human Health Bioaccumulation criteria. No contaminant gradient was 

identified with respect to the detected contaminants indicating that the presence o f same is a product of 

the urban nature o f the stream corridor. Cessation of manufacturing activities at the site and the 

redevelopment o f the site by the Port Authority is expected to continue to enhance the quality of Bridge 

Creek.

Based on the findings of the SI, HMM performed RI activities to delineate the presence o f petroleum 

impacts at certain site locations; The RI successfully delineated the extent of petroleum impacts in soil 

and, in some instances, provided additional information pertaining to UST areas. The RI did not identify 

the presence o f any VOCs in excess of NYSDEC guidance criteria or any free product conditions at Site 

2A/2B. The specifics o f the RI and UST evaluation efforts were presented earlier in this Report. Based 

on the results o f the SI and RI, the Port Authority has proposed to address petroleum-impacted soil 

through source area excavation and removal. The remainder of the contaminants will be addressed as part 

o f site redevelopment through the use of engineering and institutional controls.

10.3 Potential Exposure Points and Routes

The SI/RI revealed elevated concentrations (i.e., concentrations in excess o f the NYDEC AGVs, RSCOs, 

and SGVs) of contaminants have been detected in environmental media at the site. These contaminants 

however are expected given the sites historical usage and its location in a historically urbanized area. In 

addition to contaminants that occurred directly as an outcome of historical site activities it can be assumed 

that contaminants at the site have migrated to the site from various sources found in historically urban 

areas. Generally the contaminants and levels that were found during the SI are believed to relate to both 

the sites historical use, location, and the fill reported to have been emplaced at the site as part of site 

development activities. Generally, the contaminants detected at concentrations in excess of NYSDEC 

soil guidance criteria included typical historic fill contaminants such as PAH compounds, metals, low 

levels of PCBs/pesticides, TPHC and O/G. As previously stated, non-fill contaminants such as VOCs 

were detected at elevated concentrations in only 3 of over 80 soil samples collected from Site 2A/2B.



Hatch Mott
MacDonald Site 2A /2B  Report

In groundwater, no VOCs and only one SVOC were detected in excess o f NYSDEC groundwater 

standards. The TAL metals iron, arsenic, barium, magnesium, manganese, and sodium were detected in 

excess of NYSDEC groundwater standards. In sediment, the several metals, pesticides/PCBs exceeded 

NYSDEC screening criteria. Analytical results did not reveal the presence of any contaminants at 

concentrations in excess o f NYSDEC guidance criteria in one or more surface water samples.

On most sites, the most likely route o f exposure for human receptors would be through ingestion of the 

contaminated soil, sediment or water or inhalation of airborne dust/particulates created through soil 

erosion in exposed areas o f the site. However, on this site, a low potential exists for human contact, and 

thus few exposure points exist with regard to contaminants present at the site based on the two following 

conditions: (1) No human populations are situated in the immediate vicinity of the site. Persons present at 

the site are limited to Port Authority personnel or contractors retained by the Port Authority; and, (2) The 

Port Authority has implemented health and safety measures to minimize contact with contaminants by all 

persons currently performing tasks at the site. In addition, the Port Authority requires that contractors 

have and implement health and safety plans based on their tasks.

As previously stated, groundwater is not utilized for potable purposes and thus human populations will 

not contact groundwater. Bridge Creek is situated west of Site 2A. However, the Creek’s physical 

position between the HHMT-Port Ivory Facility and the Howland Hook Marine Terminal does not 

provide easy access for area persons. Further, a fence is present along Bridge Creek, which further 

restricts access. Thus, Bridge Creek is considered to have a low potential as a point o f exposure for 

human populations.

Any contamination remaining after the performance of remedial actions will be addressed through 

redevelopment efforts including engineering and institutional controls. Thus, exposure points will be 

eliminated in conjunction with site redevelopment.

10.4 Receptor Populations

As previously stated, no human population reside at or in the immediate vicinity of the Site 2A/2B. 

Further, persons currently present at the site are limited to Port Authority personnel or contractors 

retained by the Port Authority. To minimize exposure, the Port Authority and its contractors have 

implemented health and safety measures to minimize contact with contaminants by all persons currently 

performing tasks at the site. Additional persons will be present on site subsequent to the completion of
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site redevelopment. As the site will be redeveloped for industrial purposes (intermodal/container storage 

facility), no resident population will occupy the site. Contamination at the site will have been addressed 

prior to these future worker populations being present at the site.

10.5 Exposure Assessment Summary

Information gained through the SI /RI has revealed the presence of fill material and a contaminant profile, 

which is consistent with urban sites located in the New York Metropolitan Region. The presence of 

contaminants in the soil does not appear to have significantly impacted groundwater quality at the site. 

Based on delineation efforts, petroleum impacts (identified through assessment and investigation 

activities) will be addressed through excavation of source areas. Any residual contamination will be 

addressed through and in conjunction with site redevelopment efforts.

Human receptors have not been identified in the immediate vicinity of the site and health and safety 

procedures are employed by the Port Authority and its contractors to minimize exposure to persons 

working at the site during ongoing redevelopment efforts. The intended future redevelopment of the site 

as an intermodal/container storage facility will further restrict contaminant pathways/routes through the 

installation o f pavement and other semi-impervious material, which will function as an environmental cap 

throughout the entire site. This action wil} stabilize contaminants in the soil and fill material by 

impending infiltration as well as minimize or, in some cases, prevent erosion, as well as forming a barrier 

to human exposure to impacted soil and groundwater. Redevelopment o f the site also is anticipated to 

continue to reduce any residual contamination in sediment/surface water at Bridge Creek, thus enhancing 

water quality and virtually eliminating this creek as a pathway of contaminants to human receptors.

The Port Authority will continue to implement appropriate actions to minimize exposure to human 

populations during remedial efforts and site redevelopment. In addition, the Port Authority will monitor 

the integrity of any engineering controls employed as part of the overall site remedial and redevelopment 

strategy. Given the above, no further action is required with regard to exposure assessment for Site

2A/2B.

11.0 UST REMOVAL

During the demolition of the concrete foundation located in the vicinity of Building S-35, in September 

2002, the Port Authority identified the presence of an UST. A review of available historical records
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revealed that the UST encountered during the demolition activities was a former #6 fuel oil tank, which 

had been closed in place by P&G.

Subsequently, the Port Authority removed surface soil surrounding the UST and identified a second UST 

situated adjacent to the originally encountered tank. Further evaluation revealed that both tanks were 

located within concrete vaults and were filled with inert material (bricks, stone and sand). Subsequently, 

the Port Authority removed the tanks and the surrounding concrete vaults. Indications of petroleum 

impacts to the surrounding soil were observed during excavation activities. As a result, the Port 

Authority excavated visually impacted soil immediately adjacent to the vaults. Excavated soil was 

stockpiled on-site pending off-site disposal at an appropriate recycling/disposal facility. The excavation 

measured approximately 25 feet in length, 20 feet in width, and approximately 11 feet in depth; 

groundwater was encountered at approximately 8 feet bgs. The USTs and all connected piping were 

removed and set aside for off-site recycling with the other recycled materials from the demolition 

activities. Subsequently, the area was backfilled with existing site soil/crushed concrete. Based on the 

above described tank removal actions, no further action is proposed with regard to UST7.

12.1 Proposed Remedial Actions

The SI of Site 2A/2B revealed a variety of contaminants at a wide-range o f concentrations in samples 

collected from soil, sediment, surface water and groundwater. The presence o f these contaminants was 

not unexpected given the former use and location of the site. Overall, given that the subject site is located 

in a highly urbanized and historically industrial area, it is reasonable to assume that diffuse anthropogenic 

pollution has contributed, over many decades, to the contaminants present in site soil, sediment, surface 

water and groundwater. Diffuse anthropogenic pollution is typically defined as pollution emanating from 

a variety of sources including automobile exhaust and industrial smokestacks. The primary contaminants 

of concern associated with these types of sources are lead and PAH compounds, but it is not unusual to 

encounter other types o f contaminants associated with sustained urban activity. Regulatory agencies have 

indicated that most areas are likely to have been impacted, to some degree, by anthropogenic activity, but 

recognize that the greatest impacts are to those sites located in urban areas such as the subject site. 

However, the SI also revealed the presence of two issues (the presence of several potential petroleum- 

impacted areas and the potential presence of USTs), which required additional investigation or delineation 

prior to the redevelopment of Site 2A/2B. Subsequently, the RI successfully delineated the extent of

12.0 SUMMARY OF REMEDIAL ACTIONS
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potential petroleum issues at all of the identified locations. The RI, in conjunction with other field efforts, 

has resolved UST related issues at the four potential UST areas (UST1, UST3, UST4 and UST7). As 

described in Section 11, investigations at UST 7 revealed two tanks, which had been closed in place by 

P&G. These tanks were removed as part of site redevelopment efforts.

Based on the information gained through the RI and the intended future usage of Site 2A/2B, hot spot 

excavation was identified as the appropriate remedial action to address petroleum-impacted soil at the 

following areas: Area B-3/B-2, Area GW-14, Area OP-1, Area A-5 and Area FS-1B. It was proposed to 

remove “delineated” hot spots of potentially petroleum-impacted soil at these locations in accordance 

with NYSDEC remedial procedures. Proposed excavation areas are presented in Figure 20. Further, it was 

proposed to collect samples from resultant excavation limits to confirm the success of the remedial 

efforts. Samples were to be analyzed for VOCs (8270) and PAH compounds (8260) based on the findings 

from prior sampling efforts. A summary of the actions undertaken prior to entering the VCP Program are 

provided in Section 12.2.

With regard to other site contaminants including fill material, the SI/RI activities identified the presence 

of contaminants at Site 2A/2B, which are typical to urban sites in the New York Metropolitan region. 

Further, the presence of contaminants in soil does not appear to have adversely impacted groundwater 

quality at Site 2A/2B. Overall, industrial/commercial usage such as the Port Authority’s planned usage of 

the site as an intermodal facility and container terminal is not inconsistent with the levels of 

contamination noted to be present in site soil and groundwater. In fact, it is anticipated that the Port 

Authority’s redevelopment of the site will have a positive impact on site environmental quality. In 

particular, the Port Authority intends to install material such as pavement and other semi-impervious 

material, which will function as an environmental cap throughout the entire site. This action will tend to 

stabilize contaminants present in soil and fill material by impeding infiltration, thereby reducing the 

potential for contaminants in soil to leach from the unsaturated zone to groundwater. In addition, the 

placement of such materials will safeguard the public by preventing exposure to contaminants in soil and 

groundwater. Additional information pertaining to development actions is provided in Section 13.

12.2 Completed Remedial Actions

To accommodate site redevelopment efforts, hot spot excavation was performed at locations within Site 

2A. No remedial efforts have been proposed or performed at Site 2B. A summary of the excavation and 

sampling at 2A is presented by AOC in the following Sections. Excavation and sampling were performed
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Hatch Mott 
MacDonald

i Table 12
Sum m ary o f  R em edial A ctions and Sam pling 

Site 2A/2B: H H M T- Port Ivory Facility

Initial SI 
AOC

SI Soil 
Boring 
Location

Description of Issues Description of Actions and Sampling Analytical
Parameters

Area A A-5 The RI delineated 
potential petroleum- 
impacted soil. 
surrounding the 
borings located in 
Area A.

The delineated area consisting of Area A was excavated to the groundwater 
table to address potential petroleum impacted soil. Although not located on 
Site 1, the excavations for A-2 and A-5 were combined based upon field 
observations. Soil samples were collected from the 0.0-0.5 foot interval above 
the groundwater table, approximately 3.0-3.5 feet bgs.

The excavation measured approximately 170 feet by 147 feet. Additional 
excavation, measuring approximately 68 feet by 32 feet, was performed off the 
northwest comer to address visual signs o f potential petroleum impacts. Eight 
confirmation samples were collected from the A-5 excavation: A5-1, A5-2, A5- 
3, A5-4, A5-5, A5-6, A5-7, and A5-8. All samples were submitted for 
laboratory analysis. Excavated soil was stockpiled on site pending off-site 
disposal.

The majority o f this excavation is located on Site 1, with only a small area at 
Site 2A.

VOC 8260; 
BN 8270

Area B B-2, B-3, 
GW -14

The RI delineated 
potential petroleum- 
impacted soil 
surrounding the 
borings located in 
Area B including 
sheen noted on 
groundwater at GW- 
14.

The delineated area consisting of Area B including B-2 and B-3 and Area GW- 
14 was excavated to the groundwater table to address potential petroleum 
impacted soil. Soil samples were collected from the 0.0-0.5 foot interval above 
the groundwater table. The excavated soil was stockpiled on site pending off- 
site disposal. The B-2/B-3 excavations joined the GW-14 excavation with 
resultant sampling utilized the GW-14 designation.

The Area GW-14 excavation extended approximately 305 feet in length (north 
to south) and 110 feet in width (east to west). The excavation was extended to 
a depth o f approximately 3.5 feet; the excavation activities encountered 
groundwater at some locations. Approximately three-quarters of the excavation

VOC 8260; 
BN 8270

A
«r v  ■ -
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Table 12
Sum m ary o f  R em edial A ctions and Sam pling 

Site 2A/2B: H H M T- Port Ivory Facility

Initial SI
AOC

SI Soil 
Boring 
Location

Description of Issues Description of Actions and Sampling Analytical
Parameters

is located on Site 2A, while one-quarter is located in Site 1.

OP-1 OP-1 A sheen was noted on 
the groundwater 
surface o f OP-1

The Area OP-1 excavation extended approximately 30 feet in length and 30 feet 
in width and was extended 3.5 feet in depth. No readings above background 
were recorded on the PCD. The Area OP-1 excavation was located to the south 
o f the Area GW-14 excavation, and situated entirely within Site 2A. All 
visually impacted soils were removed from Area OP-1. No groundwater was 
encountered during excavation activities. Four soil samples were collected from 
the sidewalls o f the excavation at 3-3.5 feet bgs. Excavated soil was stockpiled 
onsite pending off-site disposal.

VOC 8260; 
BN 8270

Former 
Structures -  
FS-1B

FS-1B The RI delineated 
potential petroleum- 
impacted soil 
surrounding the 
FS-1B location.

The delineated area surrounding FS-1B was excavated to the groundwater table 
to address potential petroleum impacted soil. Soil samples were collected from 
the 0.0-0.5 foot interval above the groundwater table.

The excavation measured 100 feet by 83 feet. Eight confirmation soil samples 
were collected: FS1-1, FS1-2, FS1-3, FS1-4, FS1-5, FS1-6, FS1-7, and FS1-8. 
Soil samples were taken at the base of the sidewalls at the 0.0-0.5 foot interval 
above the groundwater table (approximately 4.5-5’ bgs). Excavated soil was 
stockpiled onsite pending off-site disposal.

The majority of this excavation is located on Site 1, with only a small area at 
Site 2A.

VOC 8260; 
BN 8270
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in accordance with NYSDEC protocols. Continuous field screening, utilizing a photo ionization detector 

(PID) was performed through excavation and sampling efforts. The limits of the hot spot excavation 

areas and the locations of samples are provided on Figure 21 and a summary of sampling is presented in 

Table 12.

12.2.1 Area B-3/B-2

The Area B-3/B-2 excavation was extended to address visual indications of petroleum impacts resulting 

in the joining of the Area B-3/B-2 excavation and the Area GW-14 excavation. As such, the excavation 

and sampling for Area B-3/B-2 are described in detail under Area GW-14 in Section 12.2.2 below.

12.2.2 Area GW-14

The Area GW-14 excavation extended approximately 305 feet in length (north to south) and 110 feet in 

width (east to west). The excavation was extended to a depth of approximately 3.5 feet; the excavation 

activities encountered groundwater at some locations. Approximately three-quarters of the excavation is 

located on Site 2A, while one-quarter is located in Site 1. Visually impacted soils located from within the 

limits of the excavation ranged from cinder and ash fill, red clays, silts and sands. PCD readings were 

continuously recorded and ranged from not detected to 1500 parts per million (ppm). No measurable free 

product was observed to be present or to form on groundwater, where present.

During the removal of soil, piping was noted extending north to south along the eastern portion of the 

excavation. All piping was removed from the excavation. Based on field observations and historical site 

maps, it appears that the piping was associated with a former storm sewer line. Additional piping was 

uncovered in the northern comer o f the excavation. The piping was traced and noted to extend to the 

north. The expansion of the excavation revealed the presence of a UST measuring 4 feet wide by 8 feet 

long by 6 feet in diameter. Based on historical information, it appeared that the UST was utilized as part 

of a former oil/water separator system. The UST appeared intact and additional efforts were undertaken 

to inspect and removed the vessel. Inspection o f the tank and the underlying soil did not reveal the 

presence of residual materials or visually impacted soils. Field screening did not reveal the any readings 

above background. Due to the presence of the UST, the excavation was expanded in an easterly direction. 

The extension revealed the presence of three concrete tubs. The tubs were connected with piping and 

appeared to be part of the oil/water separators system. The system was removed from the excavation for 

off-site disposal.



Table 13A 
Soil Analytical Results 

Area GW-14 
Volatile Organic Compounds 

Site 2A/2B - HHM T-Port Ivory Facility

Location Recommended GW14-1 GW14-2 GW14-3 GW14-4 GW14-5 GW14-6

Sample Date Soil Cleanup 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003

Sample Depth (ft) Objective 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5

Units mg/kg mg/kg. nig/kg mg/kg mg/kg mg/kg mg/kg

1,2,4-trim ethylbenzene 3.4 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

1,3,5-trim ethlybenzene NS 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

4-isopropyltoluene NS 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0024

B enzene 0.06 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

Ethylbenzene 5.5 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

Isopropylbenzene NS 0.0014U 0.0013U 0.0048 0.0012U 0.0012U 0.0013U

M & p-X ylenes 1.2* 0.0028U 0.0026U 0.0024U 0.0025U 0.0024U 0.0025U

M ethyl-t-butyl ether NS 0.0014U 0.0013U 0:0012U 0.0012U 0.0012U 0.0013U

N aphthalene 13 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

N -butylbenzene NS 0.0014U 0.0013U 0.0013 0.0012U 0.0012U 0.0013U

N -Propylbenzene NS 0.0014U 0.0013U 0.0047 0.0012U 0.0012U 0.0013U

O-Xylene 1.2* 0.0014U 0.0013U 0.0012U 0.0012U 0.0012U 0.0013U

Sec-butylbenzene NS 0.0014U 0.0013U 0.0046 0.0012U 0.0012U 0.0013U

T-butylbenzene NS 0.0014U 0.0013U 0.0049 0.0012U 0.0012U 0.0013U

Toluene 1.5 0.011 0.0084 0.011 0.0084 0.0076 0.0099

Total VO Cs 10 0.011 0.0084 0.0313 0.0084 0.0076 0.0123
U Undetectable Levels 
ND Not Detected 
NS No Standard
* Total Xylene Recommended Cleanup Standard

A-S5S



Table 13A 
Soil Analytical Results 

* Area GW-14 
Volatile Organic Compounds 

Site 2A/2B - HHMT-Port Ivory Facility

Location 

Sample Date 

Sample Depth (ft) 

Units

Recommended 
Soil Cleanup 

Objective 
mg/kg

GW14-7

4/9/2003 ’ 

3-3.5 • 

mg/kg

GW14-8

4/9/2003

3-3.5

mg/kg

GW14-9

4/24/2003

3-3.5

mg/kg

GW14-10

4/24/2003

3-3.5

mg/kg

GW14-11

4/24/2003

3-3.5

mg/kg

GW14-12

4/24/2003

3-3.5

mg/kg

1,2,4-trim ethylbenzene 3.4 0.00 M U ' 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

1,3,5-trim ethlybenzene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

4-isopropyltoluene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0088 0.0086

B enzene 0.06 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

Ethylbenzene 5.5 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

Isopropylbenzene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

M & p-X ylenes 1.2* 0.0029U 0.0025U 0.0028U . 0.0022U 0.0022U 0.0022U

M ethyl-t-butyl ether NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

N aphthalene 13 0.0014U 5 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

N -butylbenzene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U "0.0011U
N -Propylbenzene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

O-Xylene 1.2* 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

Sec-butylbenzene NS 0.0014U 0.0012U 0.0014U 0.0011U 0.0011U 0.0011U

T-butylbenzene NS 0.0014U 0.0012U 0.0014U 0.0011U o .oo tiu 0.0011U

Toluene 1.5 0.015 0.0054 0.0014U 0.0011U 0.0011U 0.0011U
Total VOCs 10 0.015 0.0054 ND ND 0.0088 0.0086
U Undetectable Levels 
ND Not Detected 
NS No Standard
* Total Xylene Recommended Cleanup Standard



Table 13B
; Soil Analytical Results 

Area GW-14 
1 PAH Compounds 

Site 2A/2B - HHMT-Port Ivory, Facility

Location 

Sample Date 

Sample Depth (ft) 

Units

R ecom m ended  
Soil C lean u p  

O bjective  
rag/kg

GW14-1

4/9/2003

3-3.5

mg/kg

GW14-2

4/9/2003

3-3.5

mg/kg

GW14-3

4/9/2003

3-3.5

mg/kg

GW 14-4

4/9/2003

3-3.5

nig/kg

GW 14-5

4/9/2003

3-3.5

mg/kg

GW 14-6

4/9/2003

3-3.5

mg/kg

GW14-7

4/9/2003

3-3.5

mg/kg

GW14-8

4/9/2003

3-3.5

mg/kg

GW14-9

4/24/2003

3-3.5

mg/kg

GW14-10

4/24/2003

3-3.5

mg/kg

GW14-11

4/24/2003

3-3.5

mg/kg

GW14-12

4/24/2003

3-3.5

mg/kg
Acenaphthene 41 0.69U 0.64U 0.61U 0.62U 0:60U 0.63U 0.096J 0.14J 0.69U 0.14J 0.088J 0.079J
Anthracene 50 0.69U 0.64U 0.61U 0.11J 0.60U 0.63U 0.71U 0.62U 0.69U 0.15J 0.062J 0.12J
Benzo(a)anthracene 0 .2 2 4  or MDL 0.69U 0.64U 0.086J 0.16J 0.60U 0.082J 0.084J 0.27J 0.69U 0.26J 0.13J 0.273
Benzo(a)pyrene 0 .061  o r MDL 0.69U 0.64U 0 062J 0.11J 0.60U 0.63U 0.71U 0.23J 0.69U 0.17J 0.10J 0.24J
Benzo(b)fluoranthene 1.1 0.69U 0.64U 0.14J 0.16J 0.60U 0.084J 0.18J 0.53J 0.69U 0.36J 0.18J 0.35J
Henzo(g,h,i)perylene 50 0.69U 0.64U 0.61U 0.62U 0.60U 0.63U 0.71U 0.093J 0.69U 0.56U 0.54J 0.081J
Benzo(k)fluoranthene 1.1 0.69U 0.64U 0.61U 0.070J 0.60U 0.63U 0.71U 0.14J 0.69U 0.12J 0.54J 0.12J
Clirysene 0.4 0.69U 0.64U 0.11J 0.18J 0.60U 0.075J 0.12J 0.37J 0.69U 0.31J 0.14J 0.29J
Dibenzo(a,h)Anthjacene 0 .0 1 4  or MDL 0.69U 0.64U 0.61U 0.62U 0.60U 0.63U 0.71U 0.62U 0.69U 0.56U 0.54U 0.56U
Fiuoranlhene 50 0.69U 0.64U 0.20J 0.35J 0.60U 0.21J 2.4 8.7 0.15J 0.91 0.37J 0.86
Fluorene 50 0.69U 0.64U 0.61U 0.080J 0.60U 0.63U 0.71U 0.62U 0.69U 0.12J 0.071J 0.098J
Indeno(l ,2,3-cd)pyrene 3.2 0.69U 0.64U 0.61U 0.62U 0.60U 0.63U 0.71U 0.099J 0.69U 0.56U 0.54U- 0 079J
Naptbalene 13 0.074J 0.64U 0.61U 0:62U 0.60U 0.63U 0.16J 0.15J 0.095J 0.20J 0.083J 0.089J
Phenanthrene 50 0.69U 0.64U 0.15J 0.19J 0.60U 0.19J 1.5 0.62U 0.16J 0.79 0.24J 0.76
Pyretie 50 0.69U 0.64U 0.18J 0.30J 0.60U 0.17J 0.22J 0.84 0.10J 0.61 0.33J 0.55J
Total PAH Compounds 500 0.074 ND 0.928 1.71 ND 0.811 4.76 11.562 0.505 4.14 2.874 3 986U Undetectable Levels
ND Not Detected
MDL Method Detection Limit



Table 14A 
Soil Analytical Results 

Area OP-1 
Volatile Organic Compounds 

Site 2A/2B - HHMT - Port Ivory Facility

Location Recommended OP1-1 OP1-2 OP1-3 OP1-4

Sample Date Soil Cleanup 4/24/2003 4/24/2003 4/24/2003 4/24/2003

Sample Depth (ft) Objective 3-3.5 3-3.5 3-3.5 3-3.5

Units mg/kg mg/kg mg/kg mg/kg mg/kg

1,2,4-trimethylbenzene 3.4 0.0013U 0.0011U 0.0012U 0.0011U

1,3,5-trimethlybenzene NS 0.0013U 0.0011U 0.0012U 0.0011U

4-isopropyltoluene NS 0.0013U 0.0011U 0.0012U 0.0011U

Benzene 0.06 0.0013U 0.0011U 0.0012U 0.0011U

Ethylbenzene 5.5 0.0013U 0.0011U 0.0012U 0.0011U

Isopropylbenzene NS 0.0013U 0.0011U 0.0012U 0.0011U

M&p-Xylenes 1.2* 0.0025U 0.0023U 0.0023U 0.0022U

Methyl-t-butyl ether NS 0.0013U 0.0011U 0.0012U 0.0011U

Naphthalene 13 0!0013U 0.0011U 0.0012U 0.0011U

N-butylbenzene NS 0.0013U 0.0011U 0.0012U 0.0011U
N-Propylbenzene NS 0.0013U 0.0011U 0.0012U 0.0011U

O-Xylene 1.2* 0.0013U 0.0011U 0.0012U 0.0011U

Sec-butylbenzene NS 0.0013U 0.0011U 0.0012U o.oonu

T-butylbenzene NS 0.0013U 0.0011U 0.0012U 0.0011U
Toluene 1.5 0.0013U 0.0011U 0.0012U 0.0011U
Total VOCs 10 ND ND ND ND
U Undetectable Levels 
NS No Standard
ND Not Detected
* Total Xylene Recommended Cleanup Standard



Table 14B 
Soil Analytical Results 
b Area OP-1 

PAH Compounds 
Site 2A/2B - HHM T- Port Ivory Facility

Location Recom m ended OP1-1 OP1-2 OP1-3 OP1-4
Sample Date Soil C leanup 4/24/2003 4/24/2003 4/24/2003 4/24/2003

Sam ple Depth (ft) Objective 1 3-3.5 3-3.5 3-3.5 3-3.5

Units mg/kg mg/kg mg/kg mg/kg mg/kg

■ ■

Acenaphthene 41 0.63U 0.57U 0.58U 0.55U

Anthracene 50 0.63U 0.57U 0.58U 0.55U

Benzo(a)anthracene 0.224 or MDL • 0.072J 0.57U 0.58U Q.55U

Benzo(a)pyrene 0.061 or MDL - 0.63U 0.57U 0.5 8U 0.55U

Benzo(b)fluoranthene 1.1 0.63U 0.57U 0.58U 0.071J

Benzo(g,h,i)perylene 50 0.63U 0.57U 0.58U 0.55U

Benzo(k)fluoranthene 1.1 5 0.63U 0.57U 0.58U 0.55U

Chrysene 0.4 0.071J 0.57U 0.58U 0.060J

Dibenzo(a,h)Anthracene 0.014 or MDL) 0.63U 0.57U 0.58U 0.55U

Fluoranthene 50 0.12J 0.57U 0.058J 0.18J

Fluorene 50 i 1 0.63U 0.57U 0.58U 0.55U

In deno( 1,2,3-cd)pyrene 3.2 0.63U 0.57U 0.58U 0.55U
Napthalene 13 0.064J 0.57U 0.58U 0.55U

Phenanthrene 50 0.088J 0.57U 0.58U 0.11J

Pyrene 50 0.14J 0.57U 0.58U 0.10J
Total P A H  C om pounds 500 0.555 N D 0.058 0.521
U Undetectable Levels
ND Not Detected
MDL Method Detection Limit
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Twelve soil samplers were collected from the sidewalls of the excavation at the soil/ground water interface 

(3-3.5 feet bgs). All soil samples were analyzed for PAH Compounds (8260) and VO Compounds (8270). 

VOCs were either not detected or were detected at concentrations below corresponding RSCOs. No 

samples exceeded the RSCO of 10 mg/kg for total VOCs. Only two PAH Compounds, 

benzo(a)anthracene and benzo(a)pyrene, were detected above corresponding RSCOs. Benzo(a)anthracene 

was detected at concentrations in excess of its RSCO in three samples ranging from 0.26 mg/kg in sample 

GW14-10 to 0.27 mg/kg in samples GW14-8 and GW14-12. Benzo(a)pyrene was detected at 

concentrations in excess of its RSCO in six samples ranging from 0.062 mg/kg in sample GW14-3 to 0.24 

mg/kg in sample GW14-12. None of the samples were noted to exceed 50 mg/kg guidance for individual 

PAH Compounds or the 500 mg/kg guidance criteria for total PAH compounds. Please refer to Tables 

13A and 13B for a summary of all analytical results.

12.2.3 Area OP-1

The Area OP-1 excavation extended approximately 30 feet in length and'30 feet in width and was 

extended 3.5 feet in depth. No readings above background were recorded on the PID. The Area OP-1 

excavation was located to the south of the Area GW-14 excavation, and situated entirely within Site 2A. 

All visually impacted soils were removed from Area OP-1. No groundwater was encountered during 

excavation activities. Four soil samples were collected from the sidewalls of the excavation at 3-3.5 feet 

bgs. All samples were analyzed for PAH Compounds (8260) and VOCs (8270).

No VOCs were detected in the four samples collected from the excavation. All PAH compounds were 

detected at concentrations below corresponding RSCOs and no sample exceeded the 500 mg/kg guidance 

threshold for total PAH compounds. Please refer to Tables 14A and 14B for a summary of analytical 

results.

12.2.4 Area A -5

The Area A-5 excavation measured approximately 170 feet in length (east to west) and 150 feet in width 

(north to south) and extended 3.5 feet in depth. No readings above background were recorded on the PID. 

The northeastern comer of the Area A-5 excavation overlaps the southwestern excavation of the Area 

GW-14 (Area B-3/B-2) excavation. Approximately one-quarter of the Area A-5 excavation is situated 

within the limits o f Site 2 A, the majority o f the excavation is located on Site 1. Access to the underlying 

soils was possible after the removal of railroad tracks and concrete slabs. Visually impacted soils located
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from within the limits of the excavation consisted of a mix of cinder, ash, lime sludge/by-product fill, fine 

black sand and tan sand. The depth of the excavation was limited by the presence of groundwater (3.5 feet 

bgs) as well as the presence of lime sludge/by-product fill and numerous tree trunks (4 feet to 15 feet 

bgs).

Eight soil samples were collected from the interface of the sidewalls/ground water table. All samples were 

analyzed for PAH Compounds (8260) and VOCs (8270). No VOCs were detected at concentrations above 

corresponding RSCOs and no sample exceeded the total VOC guidance threshold of 10 mg/kg. PAH 

compounds were either not detected or detected at concentrations below the RSCO in all but one sample. 

Benzo(a)pyrene was detected at 0.14 mg/kg in Sample A5-5. None o f the samples collected exceeded the 

guidance threshold of 500 mg/kg for total PAH compounds. Please refer to Tables 15A and 15B for a 

summary of the analytical results.

12.2.5 FS-1B Area

The Area FS-1B measured approximately 100 feet in length (east to west) and 83 feet in width (north to 

south) and extended approximately 5.0 feet in depth, just above the groundwater table. No readings above 

background were recorded on the PID, The Area FS-1B excavation is located to the southwest of the 

Area GW-14 excavation. Approximately one-quarter of the excavation is located on Site 2A, the majority 

of the excavation is located on Site 1. Visually impacted soils located from'within the limits of the 

excavation consisted o f a mix o f cinder, ash, lime sludge/by-product fill material, sand, tree timbers and 

concrete sections.

During the soil removal effort, a concrete structure was encountered at the southeast comer. No visual 

indications of contaminants were noted and no readings above background were recorded on the PID.

The concrete structure was removed from the excavation for off-site disposal along with other concrete 

demolition debris.

Eight soil samples were collected from the excavation; two from each sidewall and submitted for PAH 

Compound (8260) and VOC (8270) analyses. VOCs were either not detected or were detected at 

concentrations below the corresponding RSCO. None of the samples exceeded the guidance threshold of 

10 mg/kg for total VOCs. Four PAH compounds were detected at concentrations in excess of 

corresponding RSCOs in several samples collected from Area FS-1B excavation. Benzo(a)anthracene was 

detected in excess of its RSCO in three samples with concentrations ranging from 0.27 mg/kg in sample



Table 15A 
Soil Analytical Results 

Area A-5 
Volatile Organic Compounds 

Site 2A/2B - HHMT-Port Ivory Facility

Location 

Sample Date 

Sample Depth (ft) 
Units

Recommended 
Soil Cleanup 

Objective mg/kg

A5-1

4/9/2003

3-3.5

mg/kg

A5-2

4/9/2003

3-3.5

mg/kg

A5-3
4/9/2003

3-3.5

mg/kg

A5-4

4/9/2003

3-3.5

mg/kg

A5-5

4/9/2003

3-3.5

mg/kg

A5-6

4/9/2003

3-3.5

mg/kg

A5-7

4/9/2003

3-3.5

mg/kg

A5-8
4/9/2003

3-3.5

mg/kg
1,2,4-trimethylbenzene 3.4 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
1,3,5-trimethlybenzene NS 0 .0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
4-isopropyltoluene NS 0.0039 . 0.0046 0.0035 0.012 0.0084 0.0013U 0.0014U 0 .0012U
Benzene 0.06 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
Ethylbenzene 5.5 0 .0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
Isopropylbenzene NS 0.0015U ' 0 .0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0 .0012U
M&P-Xylenes 1.2* 0.0031U i 0.0027U 0.0027U 0.0029U 0.0025U 0.0026U 0.0027U 0.0025U
Methyl-t-butyl ether NS 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0 .0012U
Naphthalene 13 0 .0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
N-butylbenzene NS 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
N-Propylbenzene NS 0 .0015U 0 .0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
O-Xylene 1.2* 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
Sec-butylbenzene NS 0.0015U 0.0014U 0.0013U 0.0014U 0.0012U 0.0013U 0.0014U 0.0012U
Toluene 1.5 0.033 0.014 0.012 0.0065 0.021 0.031 0.018 0.02
Total VOCs 10 0.0369 0.0186 0.0155 0.0185 0.0294 0.031 0.018 0.02
U Undetectable Levels 
NS No Standard
* Total Xylene Recommended Cleanup Standard



Table 15B 
Soil Analytical Results 
'; Area A-5 

PAH Compounds 
Site 2A/2B - HHMT- Port Ivory Facility

Location 

Sample Date 

Sample Depth (ft) 

Units

Recommended 
Soil Cleanup 

Objective mg/kg

A5-1

4/9/2003 

3-3.5 ' 

mg/kg

A5-2

4/9/2003

3-3.5

mg/kg

A5-3

4/9/2003

3-3.5

mg/kg

A5-4

4/9/2003

3-3.5

mg/kg

A5-5

4/9/2003

3-3.5

mg/kg

A5-6

4/9/2003

3-3.5

mg/kg

A5-7

4/9/2003

3-3.5

mg/kg

A5-8

4/9/2003

3-3.5

mg/kg
Acenaphthene 41 0.77U 0.68U 0.67U 0.71U 0.40U 0.66U 0.68U 0.62U
Anthracene 50 0.77U 0.68U 0.67U 0.71U 0.043J 0.66U 0.68U 0.62U
Benzo(a)anthracene 0.224 or MDL 0.77U 0.68U 0.67U 0.076J 0.15J 0.66U 0.68U 0.62U
Benzo(a)pyrene 0.061 or MDL 0.77U 0.68U 0.67U 0.71U 0.14J 0.66U 0.68U 0.62U
Benzo(b)fluoranthene 1.1 0.77U 0.68U 0.67U 0.71U 0.22J 0.66U 0.68U 0.62U
Benzo(g,h,i)perylene 50 0.77U • 0.68U 0.67U 0.71U 0.40U 0.66U 0.68U 0.62U
Benzo(k)fluoranthene i . i  ; 0.77U ' 0.68U 0.67U 0.71U 0.083J 0.66U 0.68U 0.62U
Chrysene 0.4 f 0.77U 0.68U 0.67U 0.087J 0.18J 0.075J 0.68U 0.62U
Dibenzo(a,h) Anthracene 0.014 or MDL 0.77U 0.68U 0.67U 0.71U 0.40U 0.66U 0.68U 0.62U
Fluoranthene 50 0.77U - 0.68U 0.67U 0.13J 0.26J 0.19J 0.14J 0.13J
Fluorene 50 0.77U ; 0.68U 0.67U 0.71U 0.40U 0.66U 0.68U 0.62U
lndeno(l,2,3-cd)pyrene 3.2 0.77U • 0.68U 0.67U 0.71U 0.40U 0.66U 0.68U 0.62U
Napthalene 13 0.83 0.68U 0.67U 0.091J 0.070J 0.66U 0.68U 0.62U
Phenanthrene 50 0.77U 0.68U 0.67U 0.12J 0.20J 0.14J 0.68U 0.62U
Pyrene 50 0.77U , 0.68U 0.67U 0.12J 0.30J 0.14J 0.10J 0.093J
Total PAH Compounds 500 0.83 ND ND 0.624 1.646 0.545 0.24 0.223

ND Not Detected
MDL Method Detection Limit
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FS1-1 to 2.2 mg/kg in sample FS1-4. Benzo(a)pyrene was detected in excess of its RSCO in six samples 

ranging in concentrations from 0.18 mg/kg in sample FS1-8 to 1.7 mg/kg in sample FS1-4, 

Benzo(b)flouranthene was detected in excess of its RSCO in one sample, FS1-4 at 2.0 mg/kg. Chrysene 

was detected in excess of its RSCO in three samples ranging in concentrations from 0.41 mg/kg in sample 

FS1-1 to 2.3 mg/kg in sample FS1-4. None of the samples exhibited concentrations in excess of the 

guidance threshold of 500 mg/kg for total PAH Compounds. Please refer to Tables 16A and 16B for a 

summary of the analytical results.

1 3.0 SUMMARY OF PROPOSED SITE DEVELOPMENT ACTIONS

The Port Authority is currently redeveloping Site 2A72B for use as an intermodal facility, which will 

function as part o f the larger container terminal/intermodal facility including the entire HHMT-Port Ivory 

Facility. The findings from the assessment/investigation actions have revealed that the Port Authority’s 

planned usage of the site as an intermodal facility and container terminal is not inconsistent with the 

levels of contamination noted to be present in site soil and groundwater and that contamination can be 

addressed through site redevelopment.

The Port Authority had developed Preliminary Site Plans for the proposed redevelopment of Sites 1 and 

2A/2B. Please refer to Appendix D for information related to site development including a Preliminary 

Site Plan dated January 2003 and a Preliminary Site Plan with Phasing, also dated January 2003. As 

shown on these plans, the majority of Site 2A (as well as Site 1) will be dedicated to a railway system 

which will continue through the southern end o f Site 2A and onto Site 2B. Although the elements 

proposed for Site 2B are not depicted in detail on the Site Plan Figures included in Appendix D, the 

continuation of the rail system is illustrated on a schematic drawing designated as SKI 6 and dated 

October 13,2003; drawing SK16 is also provided in Appendix D. At this time, it is anticipated that two 

buildings (Buildings 40 and 41) will remain at Site 2A and will be utilized for security and offices 

associated with the operation o f the facility. To address structural issues presented by the presence of fill 

material, the Port Authority’s development plan includes a process of surcharging portions of Site 1 and 

Site 2A/2B, with geotechnically suitable clean fill, to achieve a stable base for future construction. Figure 

SKI, Sequencing of Surcharge Areas along with an associated schedule, is provided in Appendix D.

As part of the geotechnical site preparation work, the Port Authority performed a surcharge pilot study at 

an area of Site 1 in 2002/2203. The study included the systematic placement of soil/fill over an area 

measuring approximately 75 feet by 75 feet and the measurement of settlement. As part of the pilot



Table 16A 
Soil Analytical Results 

Area FS-1B  
Volatile Organic Compounds 

Site 2A/2B - HHM T- Port Ivory Facility

Location 

Sample Date 

Sample Depth (ft) 

Units

Recommended 
Soil Cleanup 

Objective mg/kg

FS1-1

12/3/2002 

4.5-5.0 . 

mg/kg

FS1-2

12/3/2002 

4.5-5.0 

' mg/kg

FS1-3

12/3/2002 

4.5-5.0 

mg/kg

FS1-4

12/3/2002 

4.5-5.0 

mg/kg

FS1-5

12/3/2002 

4.5-5.0

mg/kg

FS1-6

12/3/2002

4.5-5.0

mg/kg

FS1-7

12/3/2002 

4.5-5.0 

mg/kg

FS1-8

12/3/2002 

4.5-5.0 

mg/kg

1,2,4-trim ethylbenzene 3.4 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

1,3,5-trim ethlybenzene NS 0.0012U : 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

4-isopropyltoluene NS 0.0012U '0.0014U 0.0016U 0.0020U 0.0018U 0.0022 0.0020U 0.0016U

Benzene 0.06 f;, 0.0012U (0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

Ethylbenzene 5.5 0.0012U ;o.ooi4U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

Isopropylbenzene NS 0.0012U 70.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

M & p-Xylenes 1.2* 0.0012U 0.0028U 0.0032U 0.0039U 0.0035U 0.0025U 0.0040U 0.0032U

M ethyl-t-butyl ether NS 0.0012U :0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

N aphthalene 13 0.0012U *0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

N -butylbenzene NS 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

N -Propylbenzene NS 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

O-Xylene 1.2* 0.0012U r0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

Sec-butylbenzene NS 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

T-Butlybenzene NS 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

Toluene 1.5 0.0031 : 0.0037 0.0016U 0.0020U 0.0028 0.0025 0.0023 0.0016U

Total VOCs 10 0.0031 : 0.0037 ND ND 0.0028 0.0047 0.0023 ND
U Undetectable Levels 
ND Not Detected 
NS No Standard
* Total Xylene Recommended Cleanup Standard . ,-j,.

ft



Table 16B 
Soil Analytical Results 

Area FS-1B 
PAH Compounds 

Site 2A/2B - HHM T-Port Ivory Facility

Location Recommended FS1-1 FS1-2 FS1-3 FS1-4 FS1-5 FS1-6 FS1-7 FS1-8

Sample Date Soil Cleanup 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002

Sample Depth (ft) Objective 4.5-5.0 4.5-5.0 4.5-5.0 4.5-5.0 4.5-5.0 4.5-5.0 4.5-5.0 4.5-5.0

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Acenaphthene 41 0.045J 0.47U 0.52U 2.0U 0.58U 0.42U 0.27J 0.54U

Anthracene 50 10.12 J 0.47U 0.52U 2.0U 0.58U 0.42U 0.67 0.063J
Benzo(a)anthracene 0.224 or MDL , 0.27 J 0.47U 0.1J I f : ® ! ! 0.19J 0.071J 1.4' 0.22J

Benzo(a)pyrene 0.061 or MDL 0.36J 0.47U 0.21J . -1.7 J l | ^ 2 | p § 0.059J ' 1 ' ■ 0.18J

Benzo(b)fluoranthene 1.1 0.6 0.47U 0.36J 2 0.29J 0.10J 0.96 0.31 J

Benzo(g,h,i)perylene 50 0.13J 0.47U 0.52U 0.69J 0.58U 0.42U 0.2J 0.54U

Benzo(k)fluoranthene 1.1 0.27J 0.47U 0.087J 0.52J 0.069J 0.42U 0.43J 0.54U
*

Chrysene 0.4 0.41J 0.14J 0.15J 2.3 0.35J 0.092J 1.5 0.32J

Dibenzo(a,h)Anthracene 0.014 or MDL 0.42U 0.47U 0.52U 2.0U 0.58U 0.42U 0.67U 0.54U

Fluoranthene 50 0.66 0.47U 0.17J 0.82J 0.24J 0.11J 1.9 0.28J

Fluorene 50 0.055J 0.47U 0.52U 2.0U 0.58U 0.42U 0.29J 0.54U

Jndeno(l,2,3-cd)pyrene 3.2 0.13J 0.47U 0.52U 0.55J 0.58U 0.42U 0.18J 0.54U

Napthalene 13 0.14J 0.16J 0.082J 0.52J 0.58U 0.045J 2.2 0.19J

Phenanthrene 50 0.54 0.19J 0.16J 0.66J 0.20J 0.089J 3.5 0.35J

Pyrene 50 0.81 0.47U 0.17J 2 0.35J 0.11J 3.3 0.41J

Total PAH Compounds 500 4.54 0.49 1.489 13.96 1.929 1.516 17.8 2.323
U Undetectable Levels 
MDL Method Detection Limit
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study, the Port Authority reviewed potential environmental impacts to groundwater and Bridge Creek.

The environmental review for groundwater included the installation and sampling o f nested monitoring 

well pairs (one shallow and one deep well) at four locations around the pilot study area. The wells were 

constructed approximately 15 feet from the edge of the surcharge material pile. Groundwater samples 

were collected from the eight newly installed wells as well as from two additional existing well locations, 

PG-CS-7 and PG-RS-1. Three rounds of groundwater sampling were performed on the two existing wells 

with all rounds including phenols and BTEX (benzene, toluene, ethylbenzene and xylenes) and one round 

including phenols, BTEX, TAL Metals and pH. One round of groundwater sampling was performed for 

the eight newly installed wells with analysis for TAL Metals and pH. A summary o f analytical results is 

provided in Tables 17A (BTEX), 17B (phenols), and 17C (TAL Metals and pH). The pilot study area and 

well locations are presented on Figure 22. In addition, exceedences of applicable groundwater SGVs are 

also presented, by location, on Figure 22. A summary of analytical results is presented in Tables 17A-

nc.

With respect to Bridge Creek, the environmental review included the inspection of the eastern bank of 

Bridge Creek for the presence of seeps, precipitate, bank failure or other evidence of mass movement of 

subsurface material or liquids. It should be noted that the surface water and sediment sampling 

undertaken as part o f the RI of Site 2A/2B was performed during the surcharge pilot test period. As such, 

the information generated from that evaluation has been utilized as part of the environmental review for 

the pilot study. Information related to sampling o f Bridge Creek is presented in Sections 8.3 and 9.3 of 

this Report. In addition, two rounds of surface water sampling were performed as part of the surcharge 

pilot study. Five samples were collected from representative locations during both rounds and samples 

were analyzed for TAL Metals and pH. The surface water locations and associated analytical results are 

presented on Figure 22 and Table 17C. Given the purpose of the study, the surface water samples were 

compared to applicable groundwater SGVs.

Overall, the environmental evaluation performed as part of the pilot study did not reveal any adverse 

impacts as a result of the compaction process. Inspection o f the eastern bank did not reveal the presence 

of seeps, additional/increased occurrence of precipitate, bank failure or other evidence of mass movement 

of subsurface material or liquids. Analytical results from the surface water and the groundwater sampling 

did not reveal any increased contaminant concentrations over the period o f study. It should be noted that 

m&p xylenes (reported as a combined concentration) was/were detected in the groundwater sample from 

the third round of sampling o f PG-CS-7 but not in the first or second rounds. This is not regarded as
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PG-ST-MW-4S

PG-ST-MW-4D

PG-ST-SW-1
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (ue/L)
METALS
IRON 610***
MAGNESIUM 600,000
SILVER 4,800,000

PG-ST-SW-2
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (ue/L)
METALS
MAGNESIUM 630,000
SODIUM 5.100.000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
IR O N  (unfiltered) 22,000***
IR O N  (filtered) 19,000***
M A N G A N E S E  (nnfiltered) 5,200***
M A N G A N E S E  (filtered) 4,800***
S O D IU M  (nnfiltered) 2,100,000
S O D IU M  (filtered) 2,000,000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
ANTIMONY (filtered) 75
ARSENIC (filtered) 69
BERYLLIUM (filtered) 40
IRON (unfiltered) 3,300***
IRON (filtered) 550***
SODIUM (nnfiltered) 400,000
SODIUM (filtered) 470,000
THALLIUM (filtered) 42

PG-ST-SW-3
DATE SAMPLED SURFACE WATER
MATRIX RESULTS (ug/L)
ANALYTE
METALS 790***
IRON 130,000
MAGNESIUM 1,300,000
SODIUM

PG-ST-SW4
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESU LTS (ue/L)
METALS
MAGNESIUM 610,000
SODIUM 4,900,000

I  p a s £ ^ T

Z & ' I aTB031 CP 426

'Cf,. f.

■3
NYSDEC GROUNDWATER 

CLEANUP STANDARDS AND CLEANUP 
GUIDANCE VALUES

ANALYTE RCS (ue/1) RCG (ue/1)
VOCs
M&P Xylenes: 
ACID

5&5 NG

EXTRACTABLES
Phenol: 1 NG
Total Phenol: 1 NG

DATE SAMPLED 10/15/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
IRON (nnfiltered) 20,000***
IRON (filtered) 380***
SODIUM (nnfiltered) 29,000
SODIUM (filtered) 28,000

ACID
EXTRACTABLES
TOTAL PHENOLS 1.1

NG - NO GUIDANCE VALUE

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
IRON (nnfiltered) 1,400***
IRON (filtered) 950***
SODIUM (nnfiltered) 32,000
SODIUM (filtered) 33,000

SCALE IN FEET

DATE SAMPLED 12/2/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
ACID
EXTRACTABLES
PHENOL 3
TOTAL PHENOL 6.8

N o te s :
1. S i te  1, 2 A / 2 B ,  a n d  3 d e s c r i p t i o n s  a s  p e r  J u ly  
2 0 0 4  VCP A g r e e m e n ts .
2.  T h is  m a p  p r e s e n t s  c o n c e n t r a t i o n s  o f  BTEX, 
A c id  E x t r a c t a b l e s ,  a n d  M e ta ls  a t  l e v e ls  a b o v e  
NYSDEC G r o u n d w a te r  C le a n u p  S t a n d a r d s  a n d  
G r o u n d w a te r  C le a n u p  G u id a n c e  V a lu e s .

PG-ST-SW-5

PG-CS-7

DATE SAMPLED SURFACE WATER
MATRIX RESULTS (ug/L)
ANALYTE
METALS 630,000
MAGNESIUM 5,000,000
SODIUM

DATE SAMPLED 10/15/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
SODIUM (nnfiltered) 79,000
SODIUM (filtered) 89,000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
SODIUM (nnfiltered) 130,000
SODIUM (filtered) 130,000

DATE SAMPLED 12/2/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
BTEX
M&P-XYLENES 7

DATE SAMPLED ’8/2002
MATRIX DUNDWATER
ANALYTE l t s  (ue/L)
METALS
ARSENIC (nnv'ite \«l) , i
ARSENIC (fiiieud)
IRON (unfiltered) .
NICKEL (filtered) uo
SODIUM (nnfiltered) 1,500,000
SODIUM (filtered) 1,600,000

PG-ST-MW-1D
DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ue/L)
METALS
IRON (nnfiltered) 5,200***
IRON (filtered) 3,500***
SODIUM (nnfiltered) 660,000
SODIUM (filtered) 720,000

L E G E N D

UTILITY EASEMENT

s m ;  ' m o a ^ y

PO-RS-I
JC .H*

PG-SB-2

PRE -imG P&G

PQ-PA-MW-6

PO-WOOD-03/3

P G - S T - M W - 1D

- f r

P G - S T - S W - 4

A

m o : :; C\iNG WELL LOCATION
PRE-EXISTING P&G 
SOIL BORING LOCATION

YEAR 2000 SITE INVESTIGATION 
MONITORING WELL LOCATION

YEAR 2000 SITE INVESTIGATION 
SOIL BORING LOCATION

SURCHARGE MONITORING WELL 
LOCATIONS

SURCHARGE SURFACE WATER 
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ENGINEERING PROGRAM MANAGER
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ENGINEERING BEPA RTMENT
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—

TitU

(BLOCK 1400, LOT 1 AND 
BLOCK 1338, LOT 1) 
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Surcharge Pilot Study -Groundwater Results
BTEX

Site 2A/2B: HHMT - Port Ivory Facility

Location

Date 

LAB ID# 

Concentration

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

CS-7

10/15/2002

AB70453

UG/L

RS-1

10/15/2002 

AB 70455 

UG/L

FB-1

10/15/2002

AB70457

UG/L

TB-1

10/15/2002

AB70459

UG/L

CS-7

11/6/2002 

AB72292 

UG/L

RS-1

11/6/2002 

AB72294 

UG/L

TB-1

11/6/2002

AB72304

UG/L

FB-1

11/6/2002 

AB72305 

UG/L

TB-1

11/7/2002 

AB72397

UG/L

CS-7

12/2/2002

AB74079

UG/L

RS-1

12/2/2002

AB74081

UG/L

Benzene 1 NG 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U 0.49U

Etliylbenzene 5 NG 0.63U 0.63U 0.63U 0.63U 0.63U 0.63U 0.63U 0.63U 0.63U 2.4 0.63U

m&p-xylenes 5&5 NG 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U LIU 1.1U 7 1.1U

O-xylenes 5 NG 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U 0.59U

Toluene 5 NG 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U 0.79U
U U ndetectab le  Levels 

N G  N o G uidance



Table 17B
Surcharge Pilot Study - G roundw ater R esults 

' A cid E xtractables 
Site 2A /2B: H H M T Port Ivory  Facility

Location

Date 

Lab ID

Concentration

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended 
Groundwater 

Cleanup 
Guidance 

. UG/L

CS-7

10/15/2002

AB70453

UG/L

RS-1

10/15/2002

AB70455

UG/L

FB-1

10/15/2002

AB70457

UG/L

CS-7

11/6/2002 

AB72292 

UG/L

2,4,5-trichlorophenol NS ; NG 0.6U 0.6U 0.6U 0.6U

2,4,6-trichlorophenol NS NG 0.65U 0.65U 0.65U 0.65U

2,4-dichlorophenol 5 NG 0.57U 0.57U 0.57U 0.57U

2,4-dimethylphenol NS . 50 0.49U 0.49U 0.49U 0.49U

2,4-dinitrophenol NS ; 10 3.1U 3.1U 3.1U 3.1U

2-chlorophenol NS NG 0.49U 0.49U 0.49U 0.49U

2-methylphcnol NS NG 0.61U 0.61U 0.61U 0.61U

2-nitrophenol NS NG 0.64U 0.64U 0.64U 0.64U

3 &4-methyI phenol NS NG 5.4U 1.1J 5.4U 5.4U

4,6-dinitro-2-raethylphenol NS NG 0.36U 0.36U 0.36U 0.36U

4-chloro-3-raethylphenol NS NG 0.38U 0.38U 0.38U 0.38U

4-nitrophenol NS NG 0.27U 0.27U 0.27U 0.27U

pentachlorophenol 1 (total phenols) NG 0.57U 0.57U 0.57U 0.57U

phenol 1 (total phenols) NG 0.14U 0.14U 0.14U 0.14U
Total phenols 1 NG ND 1.1 ND ND
U Undetectable Levels
NS No Standard 
NG No Guidance 
ND Not Detected



T able 17B
Surcharge Pilot Study - G roundw ater R esults 

Acid E xtractables 
Site 2A /2B: H H M T  Port Ivory Facility

Location

Date 

Lab ID

Concentration

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended 
Groundwater 

Cleanup 
, Guidance 
, UG/L

RS-1

11/6/2002 

AB72294 

UG/L

FB-1

11/6/2002 

AB72305 

UG/L

CS-7

12/2/2002

AB74079

UG/L

RS-1

12/2/2002

AB74081

UG/L

2,4,5-trichlorophenol NS NG 0.6U 0.6U 0.6U 0.6U

2,4,6-trichlorophenol NS NG 0.65U 0.65U 0.65U 0.65U

2,4-dichlorophenol 5 NG 0.57U 0.57U 0.57U 0.57U

2,4-dimethylphenol NS 50 0.49U 0.49U 0.49U 0.49U

2,4-dinitrophenol NS 10 3.1U 3.1U 3.1U 3.1U

2-chlorophenol NS NG 0.49U 0.49U 0.49U 0.49U

2-methylphenol NS NG 0.61U 0.61U 0.61U 0.61U

2-nitrophenol NS NG 0.64U 0.64U 0.64U 0.64U

3 &4-methylphenol NS NG 5.4U 5.4U 5.4U 3.8J

4,6-dinitro-2-methylphenol NS NG 0.36U 0.36U 0.36U 0.36U

4-chloro-3-methylphenol NS NG 0.38U 0.38U 0.38U 0.38U

4-nitrophenol NS NG 0.27U 0.27U 0.27U 0.27U

pentachlorophenol 1 (total phenols) NG 0.57U 0.57U 0.57U 0.57U

phenol 1 (total phenols) NG 0.14U 0.14U 0.14U 3*
Total phenols 1 NG ND ND ND 6.8 ,
U Undetectable Levels 
NS No Standard 
NG No Guidance 
ND Not Detected



Table wC
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 2A/2B: HHMT - Port Ivory Facility

Location Recommended Recommended ST-SW1 ST-SW2 ST-SW3 ST-SW4 ST-SW5 CS-7 CS-7 RS-1
Date Groundwater Groundwater 10/21/2002 10/21/2002 10/21/2002 10/21/2002 10/21/2002 10/15/2002 10/15/2002 10/15/2002
Lab ID Cleanup Cleanup AB70895 AB70896 AB70460 AB70897 AB70898 AB70453 AB70454 AB70455
Concentration Standard Guidance UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Filtered or Unfiltered UG/L UG/L unfiltered filtered unfiltered
Aluminum NS NG 570 400 140 190 330 100U 100U 170
Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U
Arsenic 25 NG 4.0U 5.4 4.0U 10 4.0U 4.0U 4.0U 4.1
Barium 1000 NG 27 25U 45 25U 25U 25U 25U 59
Beryllium NS 3 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U
Cadmium 5 NG 2.5 2.5 2.0U 2.5 2.5 2.0U 2.0U 2.0U
Calcium NS NG 150000 160000 93000 170000 160000 110000 120000 130000
Chromium 50 NG 25U 25U 25U 25U 25U 25U 25U 36
Cobalt NS NG 10U 10U 10U 10U 10U 10U 10U 10U
Copper 200 NG 25U 25U 25U 25U 25U 25U 25U 25U
Iron 300*** NG 610*** 280*** 790*** 150U 150U 210 150U 20000***
Lead 25 NG 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Magnesium NS 35000 600000 6 10000 130000 610000 630000 «M L *3|I7000 52000 27000
Manganese 300*** NG 82*** 69*** 260*** 67 61 25U 25U 180***
Nickel 100 NG 25U 25U 25U 25U 25U 25U 25U 46
Potassium NS NG 250000 260000 58000 250000 260000 13000 15000 5800
Selenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25U
Silver 50 NG 4800000 10U 10U 10U 10U 10U 10U 10U
Sodium 20000 NG 50000U 5100000 1300000 4900000 5000000 79000 89000 29000
Thallium NS 0.5 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U
Vanadium NS NG 25U 25U 25U 25U 25U 25U 25U 25U
Zinc NS 2000 47 34 25U 32 31 64 67 440
Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
pH NS NG 7.5 7.6 7.7 7.6 7.6 7 7 7.2

ND No Data 
U Undetectable Levels 
NS No Standard 
NG No Guidance
*** Total for Iron and Manganese is > 500 
N ote-]: pH listed is the pH recorded in the field 
Note-2: ST-SW1 through ST-SW5 represents samples 
collected from surface water

A (V o



T i  u
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site2A/2B: HHMT - Port Ivory Facility

Location
Date 
Lab ID
Concentration 
Filtered or Unfiltered

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

RS-1
10/15/2002
AB70456
UG/L
filtered

FB-1
10/15/2002
AB70457
UG/L
unfiltered

FB-1
10/15/2002
AB70458
UG/L
filtered

ST-SW1 
11/7/2002 
AB72569 
ug/1

ST-SW2
11/7/2002
AB72570
ug/1

ST-SW3 
11/7/2002 
AB72571 
ug/1

ST-SW4 
11/7/2002 
AB72572 
ug/1

ST-SW5 
11/7/2002 
AB72573 
ug/1

Aluminum NS NG 100U 100U 100U 430 420 340 550 290
Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U
Arsenic 25 NG 4.0U 4.0U 4.0U 4.0U 4.0U 4.1 5.4 4.0U
Barium 1000 NG 52 25U 25U 28 25U 37 25U 25U
Beryllium NS 3 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U
Cadmium 5 NG 2.0U 2.0U 2.0U 2.6 2.8 2.6 2.8 2.8
Calcium NS NG 130000 1000U 1000U 160000 170000 170000 180000 180000
Chromium 50 NG 25U 25U 25U 25U 25U 25U 25U 25U
Cobalt NS NG 10U 10U 10U 10U 10U 10U 10U 10U
Copper 200 NG 25U 25U 25U 25U 25 U 25U 25U 25U
Iron 300*** NG , 380*** 150U 150U ' 400*** 290 360*** 460*** 150U
Lead 25 NG 5.0U 5.0U 5.0U 5U 5U 5U 5U 5U
Magnesium NS 35000 26000 1000U 1000U ■ 620000 680000 610000 710000 730000
Manganese 300*** NG 170*** 25U 25U 72*** 53 ioo*** 48*** 36
Nickel 100 NG 25U 25U 25U 25U 25U 25U 25U 25U
Potassium NS NG 5500 2500U 2500U 300000 340000 300000 360000 380000
Selenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25U
Silver 50 NG 10U 10U 10U 10U 10U 10U 10U 10U
Sodium 20000 NG 28000 25000U 25000U 5100000 5500000 5000000 5500000 5900000
Thallium NS 0.5 5.0U 5.0U 5.0U 5U 5U 5U 5U 5U
Vanadium NS NG 25U 25U 25U 25U 25U 25U 25U 25U
Zinc NS 2000 25U 25U 25U 26 25U 28 25U 25U
Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
pH NS NG 7.2 4.2 4.2 7.7 7.6 7.7 7.8 7.8

ND No Data 
U Undetectable Levels 
NS No Standard
NG No Guidance
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SW1 through ST-SW5 represents samples 
collected from surface water

A £76



T a b f t  C
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 2A/2B: HHMT - Port Ivory Facility

Location Recommended Recommended CS-7 CS-7 RS-1 RS-1 STMS ST-4S ST-4D ST-4D
Date Groundwater Groundwater 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002
Lab ID Cleanup Cleanup AB72292 AB72293 AB72294 AB722945 AB72296 AB72297 AB72298 AB72299
Concentration Standard Guidance UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Filtered or Unfiltered UG/L UG/L unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered
Aluminum NS NG 100U t . 100U 100U 100U 970 2300 140 100U
Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 75 7.5U 7.5U
Arsenic 25 NG 7.5 5.9 4.1 4.6 15 69 8.1 8.3
Barium 1000 NG 25U 25U 78 76 80 130 780 710
Beryllium NS 3 4U 4U 4U 4U 4U - 40 4U 4U
Cadmium 5 NG 2U 2U 2U 2U 2U 3.2 2U 2U
Calcium NS NG 83000 81000 130000 120000 200000 90000 290000 230000
Chromium 50 NG 25U 25U 25U 25U 25U 46 25U 25U
Cobalt NS NG 10U 10U 10U 10U 10U 220 10U 10U
Copper 200 NG 25U 25U 25U 25U 25U 160 25U 25U
Iron 300*** NG 150U 150U t 1400*** 950*** 3300*** 550*** 22000*** 19000***
Lead 25 NG 5U 5U 5U 5U 5U 5U 5U 5U
Magnesium NS 35000 34000 34000 18000 19000 2000 52000 1 97000 89000
Manganese 300*** NG 25U 25U 170** 170*** 28*** 150*** 5200*** 4800***
Nickel 100 N<3 25U 25U 25U 25U 25U 49 25U 25U
Potassium NS NG ND ND ND ND ND ND ND ND
Selenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25U
Silver 50 NG 10U 10U 10U 10U 10U 10U ..10U 10U
Sodium 20000 NG 1300,00 ;. 130000 ‘ 32000 33000 400000 470000 2100000 2000000
Thallium NS 0.5 5U 5U 5U 5U 5U 42 5U 5U
Vanadium NS NG 25U 25U 25U 25U 25U 25U 28 26
Zinc NS 2000 49 25U 130 34 26 920 25U 25U
Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
pH NS NG 8 8 8 8 11 11 7 7

ND No Data 
U Undetectable Levels 
NS No Standard 
NG No Guidance
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SW1 through ST-SW5 represents samples 
collected from surface water



T a b l^  i C
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 2A/2B: HHMT - Port Ivory Facility

Location
Date 
Lab ID
Concentration 
Filtered or Unfiltered

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

ST-IS 
11/6/2002 
AB72300 
UG/L 1 
unfiltered

ST-IS 
11/6/2002 
AB72301 
UG/L 
filtered

ST-1D
11/6/2002
AB72302
UG/L
unfiltered

ST-ID 
11/6/2002 
AB72303 
UG/L 
filtered

FB-l 
11/6/2002 
AB72305 
UG/L 
unfiltered

FB-1
11/6/2002
AB72306
UG/L
filtered

FB-1
11/7/2002 
AB72395 
UG/L 
unfiltered

FB-1
11/7/2002
AB72396
UG/L
filtered

Aluminum NS NG 3200 350 910 140 100U 100U 100U 100U
Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U
Arsenic 25 NG 90 ' ■ 53 8 6.2 4U 4U 4U 4U
Barium 1000 NG 190 150 84 74 25U 25U 25U 25U
Beryllium NS 3 4U 4U 4U 4U 4U 4U 4U 4U
Cadmium 5 NG 3.2 2.5 2U 2U 2U 2U 2U 2U
Calcium NS NG 690000 350000 74000 74000 1000U 1000U 1000U 1000U
Chromium 50 NG 25Uj 25U 25U 25U 25U 25U 25U 25U
Cobalt NS NG 10U 10U 10U 10U 10U 10U 10U 10UCopper 200 NG 25U 25U 25U 25U 25U 25U 25U 25U
Iron 300*?* NG , 2200*** 150U .. 5200*** 3500*** 150U 150U 150U 150ULead 25 NG 5U 5U 5U 5U 5U 5U 5U 5UMagnesium NS 35000 12000 1000U 58000 59000 1000U 1000U 1000U 1000U
Manganese 300*** NG 54*** 25U 120*** 110*** 25U 25U 25U 25UNickel 100 NG 92 - 110 25U 25U 25U 25U 25U 25UPotassium NS NG ND ND ND ND ND ND ND NDSelenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25USilver 50 NG 10U 10U 10U 10U 10U 10U 10U 10USodium 20000 NG 1500000 1600000 660000 • 720000 2500U 2500U 2500U 2500UThallium NS 0.5 5U 5U 5U 5U 5U 5U 5U 5UVanadium NS NG 32 25U 25U 26 25U 25U 25U 25UZinc NS 2000 • 44 25U 25U 25U 25U 25U 25U 25UMercury 0.7 NG 0.2U 0.21 0.2U 0.2U 0.2U 0.2U 0.2U 0.2UpH NS NG 13 13 7.3 7.3 6.5 6.5 6.8 6.8

ND No Data 
U Undetectable Levels 
NS No Standard 
NG No Guidance
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SW1 through ST-SW5 represents samples 
collected from surface water



TsbTe 11 o
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 2A/2B: HHMT - Port Ivory Facility

Location Recommended Recommended ST-2S ST-2S ST-2D ST-2D ST-3D ST-3D ST-3S ST-3S
Date Groundwater Groundwater 11/7/2002 11/7/2002 11/7/2002 11/7/2002 11/7/2002 11/7/2002 11/7/2002 11/7/2002
Lab ID Cleanup Cleanup AB72398 AB72398 AB72400 AB72401 AB72402 AB72403 AB72404 AB72405
Concentration Standard Guidance UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Filtered or Unfiltered UG/L UG/L unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered
Aluminum NS NG 2400 800 1400 670 680 100U 4400 420
Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U
Arsenic 25 NG ■ 28 23 8.2 6.2 8.2 4U 61 9.7
Barium 1000 NG 160 180 120 110 91 83 510 430
Beryllium NS 3 4U 4U 4U 4U 4U 4U 4U 4U
Cadmium 5 NG 2U 2U 2U 2U 2U 2U 2.7 2U
Calcium NS NG 420000 420000 120000 110000 220000 220000 880000 430000
Chromium 50 NG 25U 25U 25U 25U 25U 25U 25U 25U
Cobalt NS NG 10U 10U 10U 10U 10U 10U 10U 10U
Copper 200 NG 25U 25U 25Uj 25U 25U 25U 25U 25U
Iron 300*** NG 1100*** 150U "6600*** 4900**’" 8500*** 8200*** 2100*** 150U
Lead 25 NG 6.7 5U 5U 5U 5U 5U 5U 5U
Magnesium NS 35000 2400 1000U 83000 82000 130000 . 140000 13000 1000U
Manganese 300*** NG 25U 25U 430*** 400*** 2300*** 2500*** 58*** 25U
Nickel 100 NG 39U 37 25U 25U 25U 25U 39 25U
Potassium NS NG 52000 57000 23000 32000 72000 74000 250000 2500
Selenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25U
Silver 50 NG 10U 10U 10U 10U 10U 10U 10U 10U
Sodium 20000 NG 780000 850000 740000 540000 2200000 2300000 .2100000 25000
Thallium NS 0.5 5U 5U 5U 5U 5U 5U 7.1 5U
Vanadium NS NG 27 25U 25U 25U 55 52 27 25U
Zinc NS 2000 56 25U 25U 25U 25U 25U 130 25U
Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 1.7 0.2U
PH . . NS NG 13 13 7.8 7.8 7.2 7.2 13 13

ND No Data 
U Undetectable Levels 
NS No Standard
NG No Guidance
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SW1 through ST-SW5 represents samples 
collected from surface water



« i  Hatch Mott
2 2 2 9 1  MacDonald Site 2 A /2 B  Report

increase in contaminant concentration during the pilot study since xylenes were detected at a higher 

concentration in the SI sampling round performed in November 2000. As shown on the surcharging 

phasing study and schedule, surcharging has been completed at the two areas labeled Phase 1A has been 

completed and has been initiated at the area labeled Phase IB North. Although the pilot study did not 

reveal the presence o f adverse impacts to groundwater or Bridge Creek, additional monitoring efforts are 

proposed to confirm the findings of the pilot study. The proposed actions will mimic those performed 

during the pilot study but will utilize five existing monitoring wells situated in both Site 1 and Site 2A at 

locations adjacent to Bridge Creek; the proposed locations include EW-1 (Site 2A), MW-5 (Site 1) MW- 

6/MW-6D (Site 2A) and CS-7 (Site 2A). The proposed monitoring program will also include sampling of 

two sets of wells (MW-15/MW-15D located on Site 2A and MW-1/MW-1D located at Site 1) to provide 

additional groundwater information. The samples will be analyzed for TCL VOCs, phenols, TAL Metals 

and pH. Based on current information, four rounds of sampling will be performed over the next 12 

months with collection occurring once per quarter.

The monitoring program will include a review of conditions at Bridge Creek and the sampling of both 

surface water and sediment/precipitate. The proposed sediment/surface water sampling will be performed 

in conjunction with the proposed groundwater sampling events and will include samples from five 

locations. Sediment and surface water samples also will be analyzed for TCL VOCs, phenols, TAL 

Metals and pH. In addition, monthly inspection will be performed to document conditions along the 

eastern bank of Bridge Creek. The inspections will be performed during low tide and will note the 

presence of seeps, precipitate, bank failure or other evidence of mass movement o f subsurface material or 

liquids. All sampling will be performed in accordance with NYSDEC protocol and laboratory analysis 

will be performed by a NYSDEC certified laboratory. Again, information from the pilot study has not 

identified any adverse impacts to groundwater or Bridge Creek, however, the Port Authority intends to 

confirm these findings through the above-described program.

14.0 CONCLUSIONS

This report presents a summary of assessment, investigation, delineation and remedial actions which have 

been undertaken at Site 2A/2B from 2000 through 2003. By and large, assessment and investigation 

efforts identified relatively few environmental issues with respect to Site 2A/2B. Generally, the issues 

involved the presence of fill material, previously closed USTs and the presence o f a few petroleum- 

impacted areas. As described herein, the environmental conditions at this Site 2A/2B as well as Sites 1 

and 3 of the HHMT-Port Ivory Facility have been evaluated with respect to the HHMT-Port Ivory



H  Hatch Mott
2S3SS1  MacDonald Site 2A /2B  Report

Facility’s proposed usage. Further, the Port Authority has undertaken actions to address residual 

petroleum related contamination through source removal. The actions undertaken at these areas also have 

included the removal of two previously closed USTs (closed in place by P&G) and an abandoned 

oil/water separator system from Site 2A. Based on assessment and investigation activities, no remedial 

actions were warranted with respect to Site 2B. With regard to the presence of fill material, the SI/RI 

activities identified the presence of contaminants at Site 2A/2B, which are typical to urban sites in the 

New York Metropolitan region. The presence of the fill material and residual levels of fill-related 

contaminants in soil does not appear to have adversely impacted groundwater quality at Site 2A/2B or 

Bridge Creek, situated adjacent to the western property boundary of Site 2A/2B and Site 1.

Overall, industrial/commercial usage such as the Port Authority’s planned usage of the site as an 

intermodal facility and container terminal is not inconsistent with the residual levels o f contamination 

noted to be present in site soil and groundwater. The Port Authority has addressed several petroleum- 

impacted areas through source removal and will address fill material and residual contamination 

(associated with the fill material and prior industrial usage of the site by P&G) through site 

redevelopment including the use of engineering and institutional controls, which will minimize potential 

impacts to human health and the environment. Specifically, the Port Authority intends to install material 

such as pavement and other semi-impervious material, which will function as an environmental cap at 

Site 2A/2B and the entire HHMT-Port Ivory Facility. This action will tend to stabilize contaminants 

present in soil and fill material by impeding infiltration, thereby reducing the potential for contaminants in 

soil to leach from the unsaturated zone to groundwater. Further, the placement of such materials will 

safeguard the public by preventing exposure to contaminants in soil and groundwater.

P:\2329S2wmd\Operable Unit Reports\Operable Unit 2\Post VCP Revisions\Report\Fina! Draft Report Site 2A 2B 92004.doc
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Geophysical Survey
Proctor & Gam ble Port Ivory Facility
Staten Island, N ew  York
File 00D59_________ Decem ber. 2000

0. EXECUTIVE SUMMARY

H ager-R ichter G eoscience, Inc. conducted a geophysical survey at the P rocto r & Gam ble P o rt 
Ivory Facility located on Staten Island, New York for Killam  A ssociates (Killam)in O ctober and 
November, 2000. The scope o f  the project and areas o f  interest w ere specified by Killam. The 
geophysical survey is part o f  a environmental investigation o f  the site being conducted by Killam on 
behajf o f the Port Authority o f  N ew  York and New Jersey.

The site is a large inactive industrial facility located in the no rthw estern  portion o f  S taten 
Island. The Site consists o f  several buildings, gravel and paved parking areas, rail spurs, foundations 
and slabs o f  demolished buildings, and open areas. H ager-R ichter w as contracted by Killam to locate 
utilities in the vicinity o f as many as 210 proposed boring locations and to  locate possible U STs tha t 
may be present at nine locations identified at the Site by Killam. The locations o f  utilities detected  
as part o f  the boring program  w ere marked on site as specified by Killam, and are not discussed 
further.

A ccording to inform ation provided by Killam, as many as 19 U STs might be present in nine 
areas o f  the site, designated by Killam UST Area 1 through U ST A rea 9. Four o f  the nine areas may 
contain multiple USTs, and five areas may contain a single UST.

The objective o f  the geophysical survey was to  detect possible U STs in each o f  the nine areas 
o f  interest specified by Killam, and if any were detected, to  determ ine the locations o f each.

The geophysical survey consisted o f  time domain electrom agnetic induction metal de tec to r 
(EM 61) surveys followed by focused GPR surveys in each o f the areas o f  interest. The EM 61 data 
w ere acquired at approxim ately 8-inch intervals along profile lines spaced 5 feet apart across the 
accessible portions o f the areas o f interest. In order to aid in the identification o f  the objects, a 
focused G PR survey was conducted at the locations o f  anomalies detected with the EM.

The results o f the geophysical survey conducted at the P rocto r & Gamble Port Ivory Facility 
can be sum m arized as follows.

• Several areas o f  buried metal were detected in the nine areas o f  interest at the site on the basis
o f  the EM61 data. N one o f the identified areas o f buried metal could be definitively identified
as a U ST due to the limited GPR signal penetration and/or surface features such as concrete
slabs, metal piping, and rail spurs. W hether the buried metal is a UST is present cannot be
determ ined on the basis o f  the geophysical data alone.

HAGER-RICHTER
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Several other E M 6 1 anomalies are interpreted as possible utilities.
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1. INTRODUCTION

H ager-R ichter G eoscience, Inc. conducted a geophysical survey at the P rocto r & Gam ble Port 
Ivory Facility located on Staten Island, New York for Killam A ssociates (Killam) O ctober 25 - 
N ovem ber 15, 2000. The scope o f  the project and areas o f  interest were specified by Killam. The 
geophysical survey is part o f  a environmental investigation o f  the site being conducted by Killam on 
behalf o f  the Port Authority o f New Y ork and New Jersey.

The site is a large inactive industrial facility located in the no rthw estern  portion o f  Staten 
Island. The general location o f  the Site is shown in Figure 1, and Plate 1 is a site plan. The Site 
consists o f  several buildings, gravel and paved parking areas, rail spurs, foundations and slabs o f  
demolished buildings, and open areas. H ager-R ichter was contracted by Killam to  locate utilities in 
the vicinity o f  as many as 210 proposed boring locations and to  locate possible U ST s that may be 
present at nine locations identified at the Site by Killam. The locations o f utilities detected  as part 
o f  the boring program  w ere m arked on site as specified by Killam, and are not discussed further.

A ccording to inform ation provided by Killam, as many as 19 USTs might be present in nine 
areas o f  the site, designated by Killam as U ST Area 1 through U ST Area 9. Four o f  the nine areas 
may contain multiple USTs, and five areas may contain a single UST. The locations o f  the nine areas 
specified by Killam are shown as hatched areas on Plate 1.

The objective o f the geophysical survey was to detect possible USTs in each o f  the nine areas 
o f  interest specified by Killam, and if any w ere detected, to determ ine the locations o f  each.

The geophysical survey consisted o f  time domain electrom agnetic induction m etal detector 
(EM 61) surveys followed by focused GPR surveys in each o f the areas o f interest. The EM 61 survey 
detects and outlines areas containing buried metal. However, the EM  m ethod cannot provide 
information on the type o f  objects causing the EM  anomaly. In order to aid in the identification o f  
the objects, a focused G PR survey was conducted at the locations o f  anomalies detected w ith the  
E M 6 1.

Jam es Coffman, Jeffrey Reid, P.G., and Jeffrey Sullivan o f  H ager-R ichter conducted the field 
operations on October 30, N ovem ber 8, 9, 14, and 15, 2000. The project was coordinated w ith M s. 
Jennifer K ohlsaat o f  Killam. Mr. Daniel Davis and Mr. Charles Springer, both o f  Killam, specified 
the areas o f  interest for the survey and w ere present for portions o f  the field work.
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2. EQUIPMENT AND PROCEDURES

2.1 General

The equipment, limitations, and general procedures o f  EM 61 high sensitivity metal de tec to r 
and GPR surveys are described below. Details specific to this project are given in the Site Specific 
section below.

2.2 EM61

Equipment. The EM survey was conducted using a Geonics M odel EM 61 tim e dom ain 
electrom agnetic induction metal detector, the industry standard for this type o f  geophysical survey. 
The EM61 produces a pulsed primary magnetic field in the earth that induces eddy currents in the 
ground and in nearby metal objects. The receiver is timed to m easure the secondary m agnetic field 
produced by eddy currents after those in the ground have dissipated, i.e., only the current in the metal 
objects. The data are recorded on a digital data logger. T h e E M 6 l is relatively insensitive to  nearby 
cultural interferences such as buildings.

Limitations o f  the Method. The data  from an EM61 survey are affected by surface metal 
debris in the survey area, and its depth sensitivity is limited to abou t 15 feet. The instrum ent is 
relatively cum bersom e, and works best w here the 1-m eter square transm it and receive coils can be 
hand pulled in a small trailer.

D etection and identification should be clearly differentiated. D etection is the recognition o f 
the presence o f  a metal object, and the electrom agnetic m ethod is excellent for such purposes. 
Identification, on the o ther hand, is determination o f the nature o f  the causative body (i.e., w hat is 
the body — a cache o f  drums, UST, automobile, white goods, etc.?). A lthough the EM 61 data cannot 
be used to identify all buried metal objects, they provide excellent guides to the identification o f  some 
objects. For example, buried metal utilities produce anomalies with lengths many times their widths.

2.3 GPR

Equipmeju. The GPR survey was conducted using a Geophysical Survey System s SIR-2 
digital G PR  system  equipped with a survey w'heel to trigger recording o f  data at equal horizontal 
distances. The GPR system was used with a 500 M Hz antenna and a 60 nsec tim e w indow . The 
G PR  traverses were spaced approximately 5 feet apart, and w ere conducted at the locations o f  E M 6 1 
anomalies.

HAGER-RICHTER
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Limitations o f  the Method. There are limitations o f  the G PR  technique as used to  detect 
and/or locate targets such as those o f  the subject Site: (1) surface conditions, (2) electrical 
conductivity o f  the ground, (3) contrast o f  the electrical conductivities o f  the targets and the ground, 
and (4) spacing between lines. O f these limitations, only the fourth, line spacing, is controlled by the 
operator.

The condition o f  the ground surface can affect the quality o f  the G PR data and the depth  o f  
penetration o f  the GPR signal. Sites covered with high grass, bushes, landscape structures, debris, 
obstacles, soil mounds, etc. limit the survey access and the coupling o f  the G PR antenna w ith the 
ground. In many cases, the G PR signal will not penetrate below concrete pavement, especially inside 
o f  buildings, and a target may not be detectable.

The electrical conductivity o f the ground determines the attenuation o f  the G PR  signals, and 
thereby limits the maximum depth o f exploration. The GPR signal does not penetrate clay-rich soils, 
and targets buried in clay can be missed.

A definite contrast in the electrical conductivities o f the ground and the targe t is required to  
obtain a reflection o f the GPR signal. If the contrast is too small, possibly due to construction details 
or extremely corroded conditions o f  metal targets, then the reflection may be too  w eak to  recognize, 
and the target can be missed.

The spacing between lines is under control o f the GPR operator, and the design o f  the survey 
is based on the dimensions o f  the smallest feature o f  interest. T argets w ith dimensions smaller than  
the spacing betw een GPR survey lines can be missed.

2.4 Site Specific

As noted in the Introduction, Killam specified nine areas o f  interest for the geophysical survey.
A local survey grid was established in each o f  the UST survey areas and tied to  fixed landm arks.

EM 61 data were acquired at approximately 8-inch intervals along lines spaced 5 feet apart 
in the accessible portions o f  each area. The EM61 was operated with the 1-m eter square 
transm it/receive coils m ounted on a hand-drawn trailer with a survey wheel that m easures distance 
and triggers data  collection at equal intervals. The EM61 data w ere recorded digitally and processed 
in the  field using software provided by the manufacturer. A color contour plot o f  the data w as 
generated using commercially available software (Geosoft).

A focused GPR survey was conducted at the locations o f  anomalies detected by the EM 61 
survey to  attem pt to identify the causative body(ies). GPR traverses w ere located along the same

HAGER-RICHTER
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lines as the E M 6 1 survey and spacing was variable based on the size o f  the EM  anomalies and surface 
conditions. The GPR antenna was pulled by hand for all traverses.

G PR  data w ere acquired with a 300 M Hz antenna and a 60 nsec time window. G P R  signal 
penetration varied significantly at the Site. Based on handbook values o f tim e-to-depth conversions 
fo r the G P R  signal in average soils, the GPR signal penetration is estim ated to  have varied from  about 
1 foot to  about 5 feet.
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3. RESULTS AND DISCUSSION

3.1 General

The geophysical survey consisted o f  a time domain electrom agnetic induction metal de tec to r 
(EM 61) survey followed by a focused GPR survey where the EM61 survey indicated possible buried 
metal. Plate l is a Site Plan provided by Killam showing the locations o f  the survey areas.

In terpretation o f  EM 61 data is based on the relative response (in millivolts) o f  the top  and 
bottom  instrument coils to local conditions. The differential response, the difference betw een the top 
and bottom  coils, is typically used as the best indication o f  the location o f  buried metal objects, and 
is show n in the figures for this report. The instrument is not calibrated to  provide an absolute 
m easure o f  a particular property, such as the conductivity o f  the soil or o f  buried metal objects. 
Subsurface metal objects produce sharply defined positive anomalies w hen the EM61 is positioned 
d irectly  over them. Such anomalies are colored red and pink on the color plots presented herein. 
A cquiring data  at short intervals along closely spaced lines, as was done at the present site, provides 
high spatial resolution o f  the location and footprint o f  the targets. Thus, buried metal is recognized 
in con tour plots o f  EM61 data by positive anomalies (red or pink zones) roughly corresponding to 
the dim ensions o f  the buried metal.

M any surface metal objects and objects containing metal are present in the U ST survey areas 
such as m anhole covers, railroad tracks, fences, and reinforced concrete. The locations o f  such 
objects are shown on the figures for each o f  the areas. Because these objects contain metal, they can 
produce significant EM  anomalies. The presence or absence o f buried metal in these areas cannot 
be determ ined due to  the anom alies caused by such surface objects.

In general, G PR  signal penetration at the site was limited, w ith reflections received for less 
than about 30 nsec. The limited signal penetration is likely due to  conductive soils, and in many 
places, concrete  at the surface. Based on handbook tim e-to-depth conversions for the G P R  signal 
in average soils, the GPR signal penetration is estimated to  have been no m ore than about 2 to  3 feet 
for m ost o f  the areas o f  interest.

3.2 UST Area 1

U ST Area l is located on the north side o f Building 20, and its location is shown on P late 1. 
EM61 data  w ere acquired along survey lines spaced 5 feet apart, and G PR  data w ere acquired at m ost 
locations where the EM data indicated the presence o f buried metal. Figure 2 is a color con tour plot 
o f  the EM 61 data for U ST A rea 1, and Fitzure 3 shows the locations o f  the GPR traverses and the
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interpretation o f  both the EM61 and GPR data. Five areas o f  possible buried metal w ere detected 
within the survey area, and their locations are shown on Figure 3. GPR traverses w ere conducted 
in the central portion o f the area. GPR signal penetration w as limited to  less than 2 feet. Therefore, 
no additional information regarding the causative bodies was determined for this area with the G PR 
traverse

Based on the shapes and sizes o f the EM anomalies for UST Area 1, we infer that a utility and 
several o ther buried objects are present. W hether the objects are USTs cannot be determ ined on the 
basis o f  the geophysical data alone. If any o f  the buried metal objects is a UST, its capacity is likely 
1000 gallons o r less.

3.3 UST Area 2

U ST Area 2 is located south o f a w ood shavings stockpile area, and its location is shown on 
Plate 1. EM 61 data w ere acquired along survey lines spaced 5 feet apart, and GPR data w ere 
acquired at m ost locations w here the EM data indicated the presence o f buried metal. Figure 4 is a 
color contour plot o f  the E M 6 1 data for U S T  Area 2, and Figure 5 shows the locations o f  the G PR 
traverses and the interpretation o f  both the EM61 and GPR data. One area o f  possible buried metal 
w as detected within the survey area. The area is located about 35 feet south o f a concrete pad. G PR  
traverses w ere conducted over the location o f  the EM anomaly. G PR  signal penetration is estim ated 
to  have been about 4 to 5 feet for this area, but GPR reflections typical o f a UST were not detected 
in the area included in the G PR survey. . .

Based on the presence o f  the EM anomaly in UST Area 2, w e infer that a buried metal object 
is present. W hether the object is a UST cannot be determined on the basis o f  the geophysical data 
alone. B ecause no GPR reflections typical o f  a U ST were observed in the records for the effective 
depth o f  penetration o f the GPR signal (about 5 feet), and the EM  anomaly is small in amplitude, we 
conclude that if a UST is present, it would likely be located at a depth greater than 5 feet.

3.4 UST Area 3

UST Area 3 is located  north o f the northeast corner o f  Building 13, and its location is shown 
on Plate 1. EM 61 data w ere acquired along survey lines spaced 5 feet apart, and G PR  data w ere 
acquired at m ost locations w here the EM data indicated the presence o f  buried metal. Figure 6 is a 
color contour plot o f  the E M 6 1 data for U ST Area 3, and Figure 7 shows the locations o f  the G PR 
traverses and the interpretation o f  both the EM61 and GPR data. Tw o areas o f  possible buried metal 
w ere detected within the survey area as well as a possible utility. One buried metal object is located 
about 25 feet east o f  a trailer, the other is located about 60 feet east o f  the trailer, and the locations 
o f  both are show n on Figure 7.
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G P R  signal penetration is estimated to have been about 2 to  3 feet fo r this area. G P R  
reflections typical o f  a U ST were not detected in the area included in the G P R  survey. G PR  
reflections typical o f  a flat structure, such as a concrete pad, are present at the location o f  the 
southern end o f  the EM anomaly closer to the trailer.

Based on the presence o f  the EM anomalies in UST Area 2, w e infer that tw o buried m etal 
objects are present. The G PR data indicate that at least part o f  one o f  the EM  anomalies may be 
related to a flat concrete-like structure. W hether the concrete object is a U ST cannot be determ ined 
on the basis o f  the geophysical data alone.

3.5 UST Area 4

U ST A rea 4 is located west o f Buildings 34 and 38 and north o f  a form er floor slab fo r a 
demolished building, and its location is shown on Plate 1. EM61 data w ere acquired along survey 
lines spaced 5 feet apart, and GPR data were acquired at most locations w here the EM  data indicated 
the presence o f  buried metal. Figure 8 is a color contour plot o f  the E M 6 1 data for U S T  A rea 4, and 
Figure 9 show s the locations o f  the GPR traverses and the interpretation o f  both the EM61 and G PR  
data.

The w estern portion o f  the survey area is covered by a  concrete pad. Three significant EM  
anomalies are present in this portion o f the survey area and one large EM  anomaly is present along 
the southeast edge o f the survey area. The areas o f  the EM  anomalies are show n as areas o f  buried 
metal on F igure 9. The large EM  anomalies may be caused by structures located under the concrete 
slab. The G P R  signal penetration over the concrete slab is limited to  less than about 1 foot and G PR  
reflections typical o f U STs w ere not detected. W hether U STs are located under the slab cannot be 
determ ined on the basis o f  the geophysical data alone. The rem aining portion o f  U ST A rea 4 is 
generally free o f  buried metal.

3.6 UST Area 5

U ST A rea 5 is located along a rail spur southw est o f  Building 17, and its location is shown 
on Plate 1. EM61 data w ere acquired along survey lines spaced 5 feet apart, and G PR  data w ere 
acquired at m ost locations where the EM data indicated the presence o f  buried metal. Figure 10 is 
a color con tour plot o f  the EM61 data for UST Area 5, and Figure 11 show s the  locations o f  the 
G PR traverses and the interpretation o f  both the EM61 and G PR  data. Tw o rail spurs and a 
reinforced concrete surface drainage swale are present in the area. High amplitude EM  anomalies are 
present near the concrete drainage swale and low amplitude negative EM anomalies are observed for 
the rail spurs.
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G PR  traverses w ere conducted in the northwest corner o f  the survey area, but the G PR  signal 
penetration w as limited to  less than about 1 foot and no G PR reflection typical for a U ST w ere 
detected.

3.7 UST Area 6

U ST Area 6 is located along a rail spur w est o f  Building 17, and its location is show n on P late
1. EM61 data w ere acquired along survey lines spaced 5 feet apart, and G PR data w ere acquired at 
m ost locations where the EM  data indicated the presence o f  buried metal. Figure 12 is a co lo r 
contour plot o f  the EM61 data  for UST A rea 6, and Figure 13 show s the locations o f  the G P R  
traverses and the interpretation o f  both the E M 6 1 and GPR data. A rail spur and iron rim med surface 
drain are present along the east side o f the survey area.

Five EM  anomalies not related to the surface features w ere identified, and their locations are 
shown on Figure 13. The tw o large circular anomalies located in the northeast portion o f  the survey 
area are likely caused by buried concrete. A  small portion o f  a slab was visible on  site and its 
presence w as confirmed with the GPR. The remaining three anomalies are low amplitude and small 
in extent and are likely too  small to be caused by USTs.

3.8 UST Area 7

U ST Area 7 is located south ofB uild ing  S-#35, and its location is shown on P late 1. EM 61 
data w ere acqu ired  along survey lines spaced 5 feet apart, and G PR  data w ere acquired at m ost 
locations w here the EM data indicated the presence o f buried metal. Figure 14 is a color con tour plot 
o f  the EM61 data for U ST Area 7, and Figure 15 shows the locations o f  the G PR  traverses and the 
interpretation o f  both the EM61 and G PR  data. Surface objects such  as a rail spur, a concrete 
loading dock, a steel plate, transform ers, and a tow er are present in the survey area. The EM  data  
w ere adversely affected at such locations.

Four EM  anom alies not related to the surface features were identified, and their locations are 
shown on Figure 15. A large EM  anomaly is present in the central portion o f  the survey area. The 
G PR  data for the area o f  the large anomaly indicate the presence o f  a shallow buried reinforced 
concrete slab or structure at a depth o f about 1 foot in the southern part o f  the anomaly. G P R  
records for the traverses conducted in the vicinity o f the remaining anomalies contain no reflections 
characteristic o f  USTs. Such areas are show n as areas o f buried metal. W hether the buried m etal 
objects are U STs cannot be determined on the basis o f  the geophysical data alone.
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3.9 UST Area 8

U ST Area 8 is located at the northeast corner o f Building 55, and its location is show n on 
Plate 1. EM 61 data w ere acquired along survey lines spaced 5 feet apart, and G PR  data w ere  
acquired at m ost locations where the EM  data indicated the presence o f  buried metal. F igure 16 is 
a color c o n to u r  plot o f  the EM61 data for UST Area 8, and Figure 17 shows the locations o f  the 
G PR  traverses and the interpretation o f  both the EM61 and G PR  data. Surface objects such as a 
concrete pad and vertical pipes cut at grade are present in the survey area and such objects are show n 
on Figure 17.

T hree anomalies attributed to buried metal objects w ere identified by the EM  survey and their 
locations are show n on Figure 17. EM anomalies attributed to  subsurface utilities w ere also identified. 
G PR  signal penetration in the areas o f  the EM  anomalies was limited to  a depth o f  about 1 foot and 
no GPR reflections typical o f  a UST were detected. Therefore, no inform ation  regarding the 
causative bodies could be determined. W hether the buried m etal objects are U STs cannot be 
determ ined on the basis o f  the geophysical data alone.

3.10 UST Area 9

U ST A rea 9 is located between Buildings 52 and 53, and its location is shown on  Plate 1. 
E M 6 1 data  w ere acquired along survey lines spaced 5 feet apart, and G PR  data w ere acquired at m ost 
locations w here the EM  data indicated the presence o f buried metal. Figure 18 is a color con tour p lot 
o f  the E M 6 1 data for U ST Area 9, and Figure 19 shows the locations o f  the G PR traverses and the 
in terpretation o f  both the EM61 and GPR data.

Several surface m etal objects, such as valve box covers, transform ers, and overhead pipes 
are present in the survey area. Four 4-inch pipes, cut at the surface, are p resen t in the southeast 
corner o f  the survey area. Significant EM  anom alies are present at the locations o f  the  surface 
features and may mask the presence o f  buried metal objects, if any, at such locations.

T hree anomalies not associated with surface metal w ere identified by the EM  survey. These 
anomalies have been attributed to buried metal objects. G PR signal penetration in the areas o f  the 
EM  anomalies was limited to  a depth o f  about 1 foot and no G PR  reflections typical o f  a U ST w ere 
detected. Therefore, no information regarding the causative bodies could be determ ined. W hether 
the buried metal objects are USTs cannot be determined on the basis o f  the geophysical data alone.
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4. CONCLUSIONS

Based on the geophysical survey conducted at the P roc to r & Gamble Port Ivory Facility 
located on Staten Island, N ew  York, we conclude:

• Several areas o f  buried metal were detected in the nine areas o f  interest at the site on the basis 
o f  the E M 6 1 data. N one o f the identified areas o f buried metal could be definitively identified 
as a U ST due to the limited GPR signal penetration and/or surface features such as concrete  
slabs, metal piping, and rail spurs. W hether the buried metal is a U ST is present cannot be 
determ ined on the basis o f  the geophysical data alone.

• Several other EM61 anomalies are interpreted as possible utilities.
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5. LIMITATIONS

This letter report w as prepared for the exclusive use o f  Killam A ssociates and the Port 
Authority o f  New York and New Jersey (Client). No other party shall be entitled to  rely on  this 
Report or any information, documents, records, data, interpretations, advice o r opinions given to  
Client by H ager-R ichter Geoscience, Inc. (H-R) in the perform ance o f  its work. The R eport relates 
solely to  the specific project for which H -R  has been retained and shall not be used or relied upon  by 
Client or any third party for any variation or extension o f this project, any other project or any o ther 
purpose without the express written permission o f H-R. Any unperm itted use by Client o r any third 
party shall be at Client's or such third party's own risk and w ithout any liability to  H-R.

H -R  has used reasonable care, skill, com petence and judgm ent in the perform ance o f  its 
services for this project consistent with professional standards for those providing similar services at 
the same time, in the same locale, and under like circumstances. Unless otherw ise stated, the w ork  
performed by H -R  should be understood to  be exploratory and interpretational in character and any 
results, findings or recom m endations contained in this Report or resulting from  the w ork  proposed 
may include decisions which are judgmental in nature and not necessarily basedsolely  on pure science 
or engineering. It should be noted that our conclusions might be modified if  subsurface conditions 
w ere better delineated with additional subsurface exploration including, but not limited to , test pits, 
soil borings with collection o f  soil and w ater samples, and laboratory  testing.

The detection o f subsurface utilities and/or other subsurface objects w as not an objective o f  
this portion o f  the geophysical survey, and the survey was not designed to  detect such. H ow ever, 
some utilities and/or other subsurface objects w ere detected and their locations are provided as a 
courtesy. O ther utilities and/or other subsurface objects may be present and the Client o r any third 
party shall not rely on this report for information on such.

Except as expressly provided in this limitations section, H -R  makes no o ther representation  
o r w arranty o f  any kind whatsoever, oral or written, expressed or implied; and all implied w arranties 
o f  m erchantability and fitness for a particular purpose, are hereby disclaimed.
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APPENDIX 
EM61 Metal Detector Surveys

Equipm ent. The Geonics E M 61 Metal Detector is a tim e-dom ain electrom agnetic induction 
type instrum ent designed solely for detecting buried m etal objects. The m anufacturer’s 
specifications are attached. An air-cored 1-meter square transm itter coil generates a pu lsed  prim ary 
m agnetic field in the earth, thereby inducing eddy currents in nearby m etal objects. The decay o f  
the eddy current produces a secondary m agnetic field that is sensed by two receiver coils, one 
coincident w ith  the transm itter and one positioned 40 cm above the m ain coil. By m easuring the 
secondary m agnetic field after the current in the ground has dissipated but before the current in m etal 
objects has dissipated, the instrum ent responds only to the secondary m agnetic field produced by 
m etal objects. Two channels o f  secondary response are m easured in m V  and are recorded on  a 
digital data logger. The system  is generally operated by pulling the coils as a  tra iler w ith an 
odom eter m ounted on the axle to trigger the data logger autom atically  at 20-cm  intervals.

Data A nalysis and  Interpretation. EM61 survey data are m ost com m only p lo tted  as co lo r 
contour plots o f  Channel 2, the lower o f  the two receiver coils, and the difference betw een C hannel 
1 and C hannel 2. The differential plot suppresses the effects o f  surface m etal objects.

A buried  m etal object produces a single, sharply defined, positive peak response w hen the 
EM61 is located  directly over the object. Thus, the interpretation o f  the p lotted data is relatively  
straightforw ard in term s o f  the presence and location o f  buried m etal objects. The depth  o f  m etal 
objects-can be estim ated by the w idth or “footprint” o f  the peak response.

A ccord ing  to the m anufacturer’s literature, the EM61 can detect a  single 55-gallon d rum  
buried  at a depth o f 10 feet. The instrum ent provides excellent lateral location accuracy and 
discrim ination o f  m ultiple targets due to the data density (20 cm) possible along each traverse. The 
EM 61 is no t as affected by interference from  surface m etal and electrical objects as o ther 
geophysical m ethods and has the advantage o f detecting both ferrous and non-ferrous m etal objects.

Lim itations o f  the M ethod. The EM61 detects metal objects that are present below  the 1- 
m eter square coils o f the instrument, but it is not very sensitive to the presence o f  sm all m etal objects 
located to the sides o f the coils. It is possible, then, that metal objects could be m issed in  an EM 61 
survey if  the survey data are collected at intervals greater than 1 meter.

D etection and identification should be clearly differentiated. D etection in this context is the 
recognition  o f  the presence o f  a m etal object, and the EM61 is excellent for such purposes. 
Identification, on the other hand, is determ ination o f the nature o f  the causative body (i.e., w hat is 
the body — a cache o f drums, UST, autom obile, white goods, etc.?), and the EM61 cannot identify 
the buried m etal object.



HAGER-RICHTER 
GEOSCIENCE, INC

APPENDIX 
GROUND PENETRATING RADAR SURVEYS

F ield  Work. A  Geophysical Survey Systems, Inc. M odel SIR-2 ground penetrating radar 
system w as used  for this survey. The SIR-2 is a fully digital system and includes a co lo r m onitor, 
grey-scale therm al printer, and 10-Gbyte digital tape backup system. The transm it/receive 
antenna is housed in a box that is moved across the surface. The antenna transm its electrom ag
netic signals into the subsurface and then detects, amplifies, and displays reflections o f  the signals 
in real-tim e on  the color m onitor. The result is a radar record o f  the subsurface.

The m axim um  depth o f  penetration o f  the G PR signal and the resolution o f  the reflections 
are controlled in part by the frequency o f  the antenna used and in part by the electrical properties 
o f  the subsurface. H ager-R ichter owns antennas w ith the following center frequencies: 120 M Hz, 
300 M Hz, 500 M Hz, and 1000 M Hz. The total time during which radar signals are recorded can 
be varied from  a few  to 1,000 nanoseconds (nsec). How ever, there is a trade-off betw een total 
time, corresponding to  depth range, and resolution. As the total tim e o f  recording is increased, 
the resolution o f  the G PR  records decreases. For a given site, the to tal tim e w indow  is set to  de
tect features located  som ew hat below the maximum expected target depths.

Interpretation. The horizontal axis o f  a GPR record represents distance across the 
surface and the  vertical axis represents round-trip travel time o f  the radar signal. The round-trip  
travel tim e can be converted to  approxim ate depth by correlating w ith  reflections from  targets o f  
know n depth  o r by using handbook values o f  velocities for m aterials in the subsurface. F o r those 
sites w here the  subsurface is electrically heterogeneous, the travel tim es o f  the radar signal may be 
different in the various m aterials, and the vertical scale for the radar records is not necessarily 
uniform  w ith  depth.

The reflections in a G P R  record are produced by spatial changes in the physical properties 
(e.g., type o f  m aterial, subsurface fluids, porosity, etc.) and related changes in the electrical 
properties (dielectric constant) o f  the subsurface materials in the path o f  the signals. T he greater 
the difference in electrical properties betw een two materials in the subsurface, the stronger the 
reflection observed in the G PR  record.

T he size, shape, and amplitude o f  the GPR reflections are the characteristics that are 
considered in the in terpretation o f  the data from  any site. Because the electrical properties o f  
metal U STs, utilities, and conduits different significantly from  those o f  the soils in w hich they are 
buried, such objects produce G PR reflections with high amplitude and distinctive shapes that 
perm it identification with a high degree o f  reliability. M ost o ther objects, although readily 
detectable, require "ground truth" for identification. Only excavations provide positive 
identification for m ost objects identified in GPR surveys.
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F o r G P R  profiles oriented perpendicular to  the long axis o f  a tank, the signature is similar 
to  a hyperbola, the shape o f  which is a function o f  the diam eter and depth o f  burial o f  the tank.
For G PR  profiles oriented parallel to the long axis o f  a tank, the signature is a set o f  parallel, high 
am plitude reflections that term inate sharply at the ends o f  the tank. GPR, then, is useful for 
determ ining the  exact location and dimensions o f  USTs.

Lim ita tions o f  the M ethod. The maximum depth to which G PR  signals can penetrate 
depends on  the  electrical properties o f  the subsurface materials. The higher the electrical 
conductivity o f  the subsurface materials, the low er the radar signal penetration. Clay minerals 
and/or brackish w ater in the  subsurface, for example, attenuate the G PR  signal, so reflections are 
not received from  materials at greater depths.

T here are limitations o f  the G PR technique as used to  detect and/or locate particular 
targets: (1) surface conditions, (2) electrical conductivity o f  the ground, (3) con trast o f  the 
electrical conductivities o f  the  targets and the ground, and (4) spacing betw een lines. O f  these 
limitations, only the fourth, line spacing, is controlled by the operator.

The condition o f  the  ground surface can affect the quality o f  the G PR data  and the  depth 
o f  penetration  o f  the GPR signal. Sites covered w ith high grass, bushes, landscape structures, 
debris, obstacles, soil m ounds, etc. limit the survey access and the coupling o f  the G PR  antenna 
w ith the ground. In many cases, the GPR signal will not penetrate below  concrete pavem ent, and 
a  target m ay not be detectable.

The electrical conductivity o f  the ground determ ines the attenuation o f  the G PR  signals, 
and thereby lim its the m aximum  depth o f  exploration. The G P R  signal does not penetrate  clay- 
rich soils, and targets buried in  clay can be missed.

A con trast in the electrical conductivities o f  the ground and the target is required to  obtain 
a reflection o f  the GPR signal. I f  the contrast is too  small, possibly due to extrem ely corroded  
conditions o f  a metal target, then the reflection may be too  w eak to recognize, and the targe t can 
be missed.

The spacing betw een lines is under control o f  the G PR operator, and the design o f  the 
survey is based on the dimensions o f  the smallest target o f  interest. Targets w ith dim ensions 
smaller than  the  spacing betw een G PR survey lines can be missed.

A ccurate  determ ination o f  the depth to any interface requires calibration o f  the site 
specific G P R  signal velocity. W here targets o f  a know n depth are not available at a site, the tim e- 
to -dep th  conversion o f  the G PR  signal can be estimated from handbook values, bu t such depth 
estim ations m ight contain significant error.

In terpretation o f G P R  data is subjective. As noted above, "ground truth" through  
correlation w ith  borings and excavations is required for positive identification o f  m ost objects 
detected  on t he basis o f G PR  data.
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2 — U -  undisturbed; A « auger; OER -  open end rod; V ■> vane
3 — Log depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.
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C A S IN G
B L O W S /F T . -  D E P T H  .  

►  CJ M

fatoo/

M -

U -

S P O O N
B L O W S /6 '

î
pCK/A

h — (c?

i w r

►

► P o

►

3 -6
6 -  n
> • 7 - 2 7

6 - / 2 -

i

' S ' ^ I  2 _

R E - 1 
C O V ’D

R x / /

t

3*'

I V

> c / v

7 s *

S r * 7

S A M P .2
N O .

2 -

H

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S 
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E 0 - 0

C PfrrCt*. i e 1 ( 0

/T//~" M^'P’ Gu>y u  Dl* SiJ.h Tr 7>
_____________ :_________ TV O il__S kafi/o, Q4s

V

6

7

 F  Brow*/ So+*f Li Uio ^ ilT f 7/ ^>«w____________

F  8 t  otuo, Cq/vq^ 7VST7J j  7 > ^ ,7~) Tk C you^/_________

7s* ^ V o a ^ S < w T V S ’/ IT  j 'T~y / _____________

—P  7 > P < 5 > y  Soo*/ 7> St/7 j f t  Cyea v iL J  &g.

P 6 r - r y  S ^ < V , T y S i l T — ;______________

fe/77o/M0,'/~ &Q)/jjj.

PF11 O kfctm o^jty 1 ?7i _ £ / /

l j ^  <k~ ^  SxU sof -&>* 'BjtsUrbc; T~t7/'v£ ___

/^yyw Q l ^ Sct^ph>5 C 4 t o l « f ____________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  O ' —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  -  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  «  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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THE PORTAim iORnYOPR^^KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
NAME O F CONTRACTOR

1
, r  cu

SHEET | OF 3
P R O JE C T _

P o r t  Ivor
\

&
k l c U  iM o c k .  ) 4 o o  lo t : __ L

iind i

^  d r i l l in g
BORING NO.

£ _ l

SURFACE ELEV.

LOCATION

b tb io e tn
CONTRACT NO.

k%Jp * 93 - OO L
DATE r

II -  %% -  OO
SPO O N

S  *0.0. % Vfl ’I D.
HAMMER I^ ^ V o rA v  

1 ^ 0  *  FALL Z ) Q

CASING SIZE

k
HAM!

uxtferS
.MMER

HOLE TYPE 

1 _

I  FALL
DRILLER

J M -

s  -

► I d -m

► 1 5  ■<

5 - 4 i o !

S A M P .2
N O .

L

5 „ _  f i r o i L m  C -  |  S>A ^ ID  ; i r  C rc u re . (  \r . QJAjL m J zI U I

lo

G R O U N D  W A T E R  L E V E L

D ate

l l -U -o o

Tim e

i i A i
p M

D epth

(a ■ 0

R em ark s

A .

' ’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E P . s

Asptm r
P»MIA6T % CrusVrad fiack

i i i l  _tfe.cbiii.lf> -  W dvlr c.-  ̂ br Grajjfcl , i j i S l j T

__________________________

_btoWn_ C  -  ^  3AW J)L }\ c* -̂ S>] H -4— ___ _

s i m

Nolc  i % Sahrtplei, SaAffed jj.nr Vcsli ______________

 AIL _aiker_ jESn>plt&— cKcJcfcol_________________ T  ,

_  _ _  w ^ i l L m i U j A - J i & c i A i i o l  ^

.iL S .

f
* 3

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U =  u n d is tu r b e d ;  A  =  a u g e r ;  O E R  =  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  l o s s  o f w a te r ,  a r te s i a n  w a te r .  S a n d  h e a v e  in  c a s in g ,  e tc .
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THE PORTAimiORrTY(o)[?[M@OaD
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET I OF

PROJECT

r £ u * r y  S .7 Vov i
NAME OF CONTRACTOR

O o / ^  ^ / /  <■
BORING NO. SURFACE ELEV.

LOCATION

ffl c /y  3 > J h ffhcJL.  IHc-cs C&T/
CONTRACT NO.

Lf? G -en-xK>c
DATE

ft / o o
SPOON

3  "O.P. *I.D.
HAMMER

» f a l l 3 c ' ^

CASING SIZE

fh'Leys
HAMMER

HOLE TYPE

# FALL
DRILLER

5
INSPECTOR

OHx

G R O U N D  W A T E R  L E V E L

Date Time Depth

l \ d

Remarks

H o » c/ Q v y n > j S

C A S IN G
B L O W S /F T .

4/

D E P T H
■ a  •

► . /c /  **

► 2 c / **

►

S P O O N
B L O W S /S *

yflA'e/ fyuy

\ 1 /

$ r ~ ( d

t o - Z ^

R E -
C O V ’D

£&■>/

aU

/ < r

V

S A M P .2 
N O .

3

b

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S 
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E o ,a

C  ^  Toajui

B it Qty*'  jfc. P 8  S q a j*/ T t s t  T t 6 I 'p t'ff

i x

. ( h f l  Bl&Ue/U- 5//Ty. T r  - X k  C v o w f   —

S gjvuL,     l?r.

  'n rT

19~)l C heIg ficJ  UsxTZ] P^0 A

3 lL L  1 ± Z =  B y  Fza su i-c i-̂ y
C\*xT g  __________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U »  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In  c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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THE POKFAIfn«ORnY®[?[M©KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT

b ■: 2 <? 
( > • 0 0

SHEET |  OF •*,

PROJECT

Porb Ivoru P  ̂ Q
NAME OF CONTRACTOR

CrtktCl drill3- mxi
T

BORING NO.

L
SURFACE ELEV.

LOCATION

&ei.U)L!Lr\ U»iq liS-y b lclo  • Xo'W  o l  IbUo At, b lo c ic l^ o o  U t |
SP O O N  3 OASI NG SIZE HOLE TYPE I J  G

CONTRACT NO.

h'tio- 93 -00-4
DATE

n - x s i -  o o
SP O O N

" h  •p .p . * L  V g  *i.p .
hammer Avtbnt.
1 IjQ  > FALL 2)0

LSING SIZE

_A*
HAMM!

°tfE&
IER

G R O U N D  W A T E R  L E V E L

Date

#  FALL n-SUL-oo
DRILLER

C q q Il S
IN SPECTO R

a . "Z -arlc '

Tim e

. ^ 5 -

Depth

A s l

R em ark s

5

C A S IN G
B L O W S /F T .

i
l a —

►  1 0

v ,

. D E P T H  . 
►  O  ^

► %0

S P O O N
B L O W S /6 *

\ q  - l L

.J2.5- -  3 <3
B w It.

'U

R E - 1 
C O V ’D
T«4l R*c

X L

xL

S A M P .
N O .

A

Sl

io

^ S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

■AsrHMT:
0.0

Till flrajj C..^ tkkUti AMR Gtouvei lr fe llf _

RfcUisk-brown c- | and &r(xvd_Sn?thg... CJ0.U.J S i IT

S A M E A* 9

Red- Wovjn Sjlkj.-QlAV wi^ Ct<*uv1 jbn̂ ldtrs S/lM?

R e d  b ro w n  a  - |  Q.r\eJ ftrtmei.., kou to lL rE . s d w l . ClA^ftit-SliT-

s A j i e  ___

S A M E IL.o

_Hobc^- 3l S am plg^u- Staged— JCar_________ ________

 All— oHtsr  Scuttiple^ c-kitk&oL W Pit)
_________ L  cli'SCQtrdtol -__________________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f S a m p le ,  T  —  T r a p  u s e d
2  —  U  =  u n d is tu rb e d ;  A  =  a u g e r ;  O E R  =  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  lo s s  o f w a te r ,  a r te s ia n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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THE PORTJUnHORIIYCoXllM^KU}
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF £ -

PROJECT
fs 'f7 ~  'll/p )'-/

LOCATION
tu jA T cjf (pfrMLu- 7  ff/4 3 ?, f U t  in o ^  U r /

SPOON ^  CASINO SIZE HOLE TYPE

> "  •P.P. I A f '  "I.P. } ( ( jL /  ' fc *  M c'a s i 'Jo K  Dale [ Time I
HAMMER ” C T T T vrC / HAMMER

NAME OF CONTRACTOR

OhiHf'
BORING NO.

rfrhtu,- 7 D
SURFACE ELEV.

CONTRACT NO.

HAMMER S T M y  

I  H Q  t  FALL lc > # FALL
DRILLER

0 ~ P ) a,c4
INSPECTOR on'OTiA

G R O U N D  W A T E R  L E V E L
Depth Remarks

C A S IN G
B L O W S /F T .

CoTf<y
Hr* 9

\ l z

\ '

» W
U/lT'h

M

► D E g H -

► c

- 6  -

► IV *

► ')€> M

S P O O N
B L O W S /6 '

L

* 3 ~ > /

I ' M

V
| 7 _ - J S

lO —lje>

[ b - 1 4

° i - * y
16 - V

> 3 - 9 9

h - / 9

1 3 ' «

R E -
C O V ’D

9 v ' <

12 /

II | r

/ /

U "

J T ^

S A M P .2 
N O .

H

(>

7

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  LIN E L O C A T E S  C H A N G E  O F  P R O F IL E 0.0

■£oy S TfrT<\ Q — lG 5j>J> to y , £*>/______

 M o S c n y L ' n ir* „  J L r J k ’-

) k o

F J ! t& a u td S ^ J S k S * tI Z .

r  ^  By-ocA/ju Tr Si ITi X> Gy*tu./_

S q/TAJU
N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f S a m p le ,  T  —  T r a p  u s e d

2  —  U ■  u n d is tu rb e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  •  v a n e
3  —  L o g  d e p th ' o f  c h a n g e  In c o lo r  o f w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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THE rom rJIU lHO RfVY^EM ^O ^
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

PR O JE C T

forT 'T.uqtk, P<hr-~SiTu._________  i  ro/cx u n  t/iA-y
LOCATION /  O

$Q-cj' O f P fh T * u ,- j  W jx d o l- S U ^  p i ^ lV G c s  L e t t
SPOON ^  CASING SEE HOLE TYPE    Q

*o .d . I *i.D . R a j s v T ~  M cIA '/T V  Data I Time I Dep

NAME OF CONTRACTOR

C r o i t y
BORING NO.

P frh 4 (J U --W
SURFACE ELEV.

CONTRACT NO.

V T 6 - ? ? - qcM
DATETE >

llZ /j/o c ,

HAMMER S < ? - / V 7 V

I H .a 0 f a l l  3 o
HAMMER

0  FALL
DRILLER

’J " '
INSPECTOR

G R O U N D  W A T E R  L E V E L

Depth R em arks

C A S IN G
B L O W S /F T .

Or ill

U / I  Vo
fy u n T '

i %

D E P T H

* 3 O '

► ■<

S P O O N
B L O W S /6 "

13- - 7 2 ^

? jo  ' 3 ^

IHdfi

3 j z 2_
i^ 7 < /

j iw / _

7 ~ £

[ G - I O

L O ' i l s
C f - K

■ 1 V Z Z .

/ ( - / a

R E - 1 
C O V ’D

IV

[TJt

c/1

W 1

2!dH

| T

7HV

T V

? 2 ! <

S A M P .1 
N O .

° !

lo

U

I?"

1Y

ir

17

Ir

T d

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

P P/oa/x / Sct/yoj', L,TJb>  Si IT ___________

_  AAsAxdL-------------------------------------------------------------------------------------------------------------------------------

NpT’f IfAfT'y lo  ^Lu CsSnsy -frcr* >V ?V;  __

r ^ e v o u j^  / > S / V r  __________ ;_____  3 6 o '

I " *- f e e /  8h*jjnj  S q a - k v ^  S o r wA. c / 3 1 j j _________

X ^Jb J-JL rq u /A /  $  ^0 0*4*. S U  p .---------

S  amnntj

UAJ Sojuc/  VJL d c y y  S i / /

% p '

P §JOpur̂  SgA/of i LaITU-SjJL-__

_P. Blouses Se&,ô  Sctfm*. $i ir  __

. S <M* Z £ - ___

V-fo J  t k O H U j u i L -\TTLa C layjiy S  Iy/T^ T^Ct-QjAS-l ----~

ScjfTM) _____________________________________ _
N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f S a m p le ,  T  —  T r a p  u s e d

2  —  U  -  u n d is tu r b e d ;  A  «  a u g e r ,  O E R  -  o p e n  e n d  ro d ; V  *  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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HUE PORTAinHORITYdXFIM^D^D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

P o t T T W /  976- S.T-*
¥LOCATION '

~ 7  / k ^ 5 / V f  g / c / c  3 ^
■ Ttypi

NAME OF CONTRACTOR

C V a t^ , Oy iIIi^ a 

Block Hoc/ f-oT /

BORING NO.
Pfi-frlUs '-IV

SURFACE ELEV.

CONTRACT NO. DATE

- p :
ilNG!

u I iq IcCo
SPOON

•O.D.  ̂ *I.D.
HAMMER S>4 pSKf

I H C /  *  FALL 3&>

CASING SIZE HOLE TYPE 
ft Mcte/ifm)

HAMMER

# FALL
DRILLER

INSPECTOR

AM,

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT.

) * W
U/ tTIj

► £?c/

k  6-*T ^

►

►

SPOON
BLOWS/6*

3 °  ~l7—

~ n - j ?

? 7 - 3 o

“7 - t o

7 - 3 - D o

4 V - 3 7

3 v -  W

z 7 -< s Y

r> H - c( Kf

■ I &  ^ fc"

RE- 1 
COV’D

7 "

( Z ' '

| Z ' /

IV"

I?-"
l c / '

SAMP.
NO.

Z /

> 3

Z /

> 7

> 8 ~

‘SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

F~̂ 7 $YoUiaJ Scf/s,t/ i t-ilTle /̂nyty S)lTi Ty&VoUiû

S cv tyJL -_____________=______

_P")&*/ f)YoU/jJ S cki*  ̂ So/n&-C.f*y_oy S7iT/ T f  TkCt^Ojcf

f j i o u t x /  ^ U o ^  S o /Y ^g c j t ; y ^ y  ) j y  ^ L l I J l^ C to u ^  77

r t * l SYoqjtSSa/Co/. t i f f in  &Yao0l'. Li fTh> Cl*.yjv5ilT’/ T> fh J  Sift(e, 

f~ BtCKUj/ ZqAtt/j Sg/>»0 G-Yeitr*/j  TV Chty*\y ̂  T'f & • / ^ ^

O ^c a r ^ p dSA /  S*/wvi> (rraUf/  ̂i l  fft, F S f r u / __________

^  S c f / r v u L . _____________________________________________________________________ ~yof>

1> S ib _______

%os>*a lrLiZJ1a_(h*<Aiy 7 Z j

_ _ f tj>a ? /v ^ e < ^ a /  /& > / j L» eloyjLy J;>/, 7 > / ^ w  7 lZ -

5j}s, Q ljltu y  f^ fov l

'S o V b / r u c ^ '  t fe H /yJ   _

NOTES: 1 — Length recovered; 0* — Loss of Sample. T — Trap used
2 — U -  undisturbed; A -  auger, OER -  open end rod; V -  vane
3 — Log depth of change in color of wash water, loss of water, artesian water, sand heave in casing, etc. 

^  3octlJ? Mont, rt*jY O SuPrJ
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THE POHTAUmORnYCMFO!!^©^
Engineering Department

Construction Division
Materials Engineering Section
DRILLING REPORT

SHEET OF SF-
V 7/7V.

PROJECT

¥

NAME OF CONTRACTOR

Clrc,f£_ O h  111
BORING NO.

P d - m " iD
LOCATION i

^ J L u r s T o f  VsptfctP- f i u ,  13 Black M w  U r /
TYPE OF DRILL RIG. COWARREL I CORE DRILL!

CONTRACT NO. DATE

II /  H  I c e ,
TYPE OF DRILL M B.

b^olsiU B - S y
CORE DRILL SIZE 

SINGLE S ' DOUBLEJ .
TUBE V  T U S E > | (j U/tr*/(AJQ I.D.

DEPTH BOTTOM CASING DEPTH START CORING DRILLER INSPECTOR

3 > ^ o ' 3 "  Fi~c4

CONDITION OF DIAMOND BIT

P o p e /

OH,
T I M E  i

O lA l t

lc)

/ z

-E n d

Ni^ j p r

D E P T H

► 7 3 .2 ^

932*

D R ILL ‘ 
B EH A V IO R

-Vi/

f

W A SH  3 
W A TER

Lq*?Iaĵ Us%I

I
BlocJrr'lTojt

4 R O C K — D E S C R IP T IO N  A N D  R E M A R K S  
_________________LINE LO CA TED  E N D  O F  R U N 7?, 2

I  R pc/ I*, Sj?g/v»»y <¥~Fkhc.'Toijta/

~ ?% 2-

Qc/TtoA/» C t'P ' J -

R U N  NO. FR O M TO L E N G T H  D R ILL ED LE N G T H  R E C O V E R E D %  R E C O V E R E D NO . P IE C E S

N O T E S

O N

D R IL L

R U N S

I 7 3 . 2 . 7 Z - 2 . < S , o y , T ~ P  PlPcOS

NOTES: 1 — Record the time to start and end of each foot of drilling 
2 — Leg drill behavior (i.e., steady, chatter, grinding, etc.)

3 — Log wash water return (i.e., color, loss, blocking, etc.)
4 — Log type, color and condition of rock (i.e., broken, soft, seamy, hard. etc.).

log character of wash return solids ____ ___



PORT AUTHORITY OF NY & NJ 
Engineering Department - Materials Division

Installation Report Sheet £Tof

PfrG- i?e
c o n tr a c t  n o .

yx o -n -o o c ,
LOCATION 1 1

'fro UjJ> ̂  1 tfft-fAtL" 7 Wohlc¥ Bl^y 33, Plcc.L Î Oc* . Lo]* j
CONTRACTOR

C/’t
WELL NO.

<P4H w -7i>
WELL TYPE ° INSPECTOR

Q k o ■
DRILLER

THuch
OATE j

llll£>/ocj

Well Development Report (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE

WATER LEVEL BEFORE WATER LEVEL AFTER TAKEN MINUTES AFTER

J ’ dia. Manhole cover ■ 
2 * ’ ’ dia. PVC pipe w/ locking cap

L1

L 2 .  n j 1

L1

L2

L3

Cap.

■iunhiiijp

3oring diameter

Top of surface 
& cement grout

/
Top of bentonite seal

37, d
(

Top of well gravel filter

s

it,i.
Bottom of well 

Bottom of boring

(HoL' $4C k'filloJ SS~tO UslJ~h. Usjlf Glrcibrd
I I } t M  t l ^
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THE P O IH lU n H O ItlT Y ^ IM ^ Iiiy
Engineering Department 

Construction Division 
Materials Engineering Section

SHEET |  OF L j

PROJECT _  n

P«rk T vorii V  &
NAME OF CONTRACTOR 

OraiOi drillm a
BORING NO.

P £ M ^ - 7
SURFACE ELEV.

LOCATION . ^  i l ^  J s ;  
2>'c;\J of. erioino.1 >o<Lb,kior> b lock  l / o c  Lok 1

CONTRACT NO.

k 5l6>- 9 9 - 0 0  4
DATE

11 -  II— OO
SPOON CASING SIZE HOLE TYPE GROUND WATER LEVEL

~b *0.0. %J /& *1.0. Auoers lfe,V No l̂ToV Date Time Depth Remarks

hammer S ^ f s T j  
\ A O  • f a l l  2> o

HAMPER

f  FALL I ijtilocs & ;JE 1\0
DRILLER

T
INSPECTOR

P^OU-A_- V
CASING

BLOWS/FT.
CutbLK .

T
Men*/

fio& Z

V
1' •/ 

i f

► i o  -4

NV

. DEPTH ^  
► O ^

►  lb

► ><?

SPOON
BLOWS/6*

Cwklev ileocl

JiSL

\U

9 7 - 7 2 .

V > - & 0
.

1*T-I7

\ \ - \ T
i K - v i

RE- 1 
COV’D

R /r

|<fV

I t '

•>yV

SAMP.3 
NO.

J r
i :

B~

7

SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE 0.0

 C o n c r e t e _______
--------------

Fill— JVf-p- tf/Gu*s TrSi IT' X 6 L

^ o j p s 7 i / T  

S<VrvQb____________________ 7 / o '

P~// (7fc S<w«/  TrSi 7/__

SycKUAs U tility  5 ^ r 77- P tflctU: 5c*vo/ 10-cS

Byqu/as Si f ly  % y  j Z-t 77Z«- 7r6t«uJf T>'F̂ 9t'c£2m*

 ReJ/hout/L, -3 i/?y j7 o ^ y  Z E f ^  JiS k& u u /— ----------------

5 ^ y K ^ _______ . ■ .   ^ - d

_______________ ■______ Qo~Dc*n*o~fl~$C/)riA'y -—•***^*^  ̂ ___  ___

 Sormplp C kfi^lcpfJ U> iT h  P W  h X fT ^ j'_____

t = y _ S t a Z  £ *
 (r=Ec ~P*°h Sc*~y Is QA*r «? / / ____________________________

NOTES: 1 — Length recovered; 0* — Loss of Sample, T — Trap used
2 — U -  undisturbed; A -  auger; OER = open end rod; V » vane
3 — Log depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.



P O R T AUTHORITY OF NY & NJ
Engineering Department - Materials Division
W~*l,Installation Report Sheet 2 .of /
p.

P o r J  X o d w

CONTRACT NO.

y r t - n - o o t ,
LOCATION '  (

f t - o n r L o c -  R i o c t  W o o  U r  I
c o n tr a c to r

C / c y  Qy*Vt*b
WELL NO. ° WELL TYPE INSPECTOR -

'OXoitiO
DRILLER

O T B c c f

DATE ,

7 / h / o o

Well Development Report (NOTE; WATER LEVEL READINGS FROM TOP OF PVC)

DATE

I *H CJOy WATER LEVEL BEFORE . WATER LEVEL AFTER. 3 « L TAKEN. MINUTES AFTER

V l  ’ dia. PVC pipe wI locking cap
7 *  dia. Manhole cover

L2 = _ 3 jV  

L3 =

L1

L2

L3

Cap-

-openinqfr
: - .020i -

W _

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filter

I H . o 1
Bottom of well 

Bottom of boring

Boring diameter

P t / j g j  IH - /C , b s iT h  t y s l (  G -rctu * /



Engineering Department 
Construction Division 

Materials Engineering Section

t h e  m r r  JunHomTYcmw^Q^D

0  BORING REPORT
SHEET j  OF

PROJECT

iPJ~(r S ilb
NAME OF CONTRACTOR

Cro,,<y O t, / / fa t^
BORING NO.

1 SO
SURFACE ELEV.

LOCATION /  '
D C>c/ X"^c"* /l<o th s c e

CONTRACT NO.
W -Tz-c/cv'

DATE
1/ h /co

SPOON CASING SIZE HOLE TYPE GROUND WATER LEVEL
'O.D. I *I.D. H Date Time Depth Remarks

HAMMER
1 H o  #fall3o»

HAMMER

# FALL m • i
DRILLER

5  6 v Yaj5
INSPECTOR

V
CASING

BLOW S/FT. DEPTH
SPOON

BLO W S/6'
RE- 1 

COV’D
SAMP.’

NO.
’SAMPLE DESCRIPTION AND REMARKS 

LINE LOCATES CHANGE OF PROFILE O <0
► o  <

C«5Ia>x Nc/ S*vy»ipL& V * F '* '
-foy  37^T> O 10  So ̂  lo*~r

-poy P fi-M u s  - h r

J ^

^  \C j

to*
f U ,d

th M 1 1 - /2-
1

I 'Z ~/3 N H F  BtOU/As So/oJ_ f t  S»/ /  ,  J r  fyac&S

UsiTh (o -  r z .

f

RoUrr* *~2Xj ^ il -/? F>arr*Q
/I ' / 2_
13 i t 3 ' F  focus^y S&sJ. Li TJlp S7)r, 7/ 6rots*/
\o-\TL, i j
i% - l% K ' 7 S  Q /Y V jl^

►  2 6 % ° l —lo t t , " S ' SarfrjL^
N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f S a m p le ,  T  —  T ra p  u s e d

2  —  U -  u n d is tu rb e d ;  A  «  a u g e r ;  O E R  •  o p e n  e n d  ro d ; V  -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f w a s h  w a te r ,  l o s s  o f w a te r ,  a r te s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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T H E  P O I I T I I I I I H O R I T Y d X F tM ^ Q ^ D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET ZL OF

PROJECT

M ousU hJH ook. fo P H ? -  S J +

NAME OF CONTRACTOR

(Thet f O f )  I// i^ D
BORING NO. SURFACE ELEV.

LOCATION

Y H  L̂ > OV?~ i k<^djnr>M jQ tti
CONTRACT NO. DATE

) i h / c
SPOON ^ CASING SIZE HOLE TYPE GROUND WATER LEVEL

' H  *o .o . ) / y  *i.o . J& c/j’ r 'T " Date Time Depth Remarks

ham m er  S < r * ? y
/  < j c /  *  FALL 3  0

HAMMER

# FALL
DRILLER

S Boris')
INSPECTOR ^  .

V  J f o l t j ^ _

CASING
B L O W S /F T .

j2tlLL
\ * t n
PiQi'0t\

►

^  D E P T H
► T rr*

►

S P O O N
B L O W S /6*

\ ~ L " \ 2 ^

/ 3 ' / 3 r

7 H - Z - L

13-/2 ,

j g r g

1 - jS

3 - V

I - /

i= / L

i q

RE-
C O V ’D

I K

S'

1/

1̂ /

/ %

/ r

/ S ' '

/ £ • '

| 9 v

2-Y

? 3

S A M P .
NO.

£

7

t

7

/ o

U

13

H

I T

^  %  L j / v s  d P ~  P ’< ? r^ Y  £  Q A * t i  k " L e > y i r  CJ~f~ G tA \J  c U y j y  £ /  ( T

—  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d  / ^ J 2 ,  s& tj.  <̂ **77 jJ&fj,

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

F  fyoU/ju Scfivo/, LiTJ]j> S ? /ff "Tv 6 hxvj{

Sam>«L_

B t o t j / A y  5 1 1 f ~ : L \ T l f ~ 3 o i o  o f

6 ? a u / i /  S .  \T<J~ I ^ S a k J 3H<0

P  B t o u j u  S q * / /  S t  t t e J L  £ * I L 1 & o r

B t 'o u / z u  S<7/ u ^  S o r v + &  5 / /7 y  C / g y

_  3 g » 7 T Q ____________ ___________ _____

_  S a ^ j j y _______ ___ _________________

  S o T > ^

S % 0

P  B t n c U j L j  S q a . J ,  L t T f b  5 , ) T a

M - P  P o ^ / j r  k J h o u u s S o * - /  u n t o  9 ;  I f ,  p

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 ‘
2  —  U  -  u n d is tu rb e d ;  A  -  a u g e r ,  O E R  -  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f w a te r ,  a r te s i a n w S e r . 's a n d  h e a v e  in c a s in g ,  e tc .
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1 H E  P O K T A I f l H O R n Y d ^ t M ^ R M
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF 5 1

PROJECT

/ I o U/Ioaic/  M apkj ~Jlpo)'-j/ f  d~(r SiT-ry -

NAME OF CONTRACTOR

th J k
BORING NO. SURFACE ELEV.

LOCATION

J f e L  L g ? (o / Cj u T  b y  |r ,  Uga~  ¥ks< < -

CONTRACT NO.

L/ # 6 - ? 7 - o o &
DATE

n h > ‘ca
SPOON

l r ~  *O.D. ) ! &  -I.D.

CASING SIZE

fol/erT
HOLE TYPE

y ^ r . /

HAMMER

W o # FALL

HAMMER

*  FALL
DRILLER

INSPECTOR
V j l p U j f

G R O U N D  W A T E R  L E V E L

Date Time Depth Remarks

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
■ L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

C A S IN G
B L O W S /F T

M L
ftW
U/'T^

f m n T

► ■<

D E P T H
'  3 0  -

► (

■<

S P O O N
B L O W S /6*

( o ' J

13

”> 3  ' 3 0

1 ^ - 4 3

1 - 1 0
IOe, i f

R E - 1 
C O V ’D

v /

IT/1'

m

• /

Jl/ /

i r

S A M P.2
N O .

/Sr
£

17

> V

F  f t p M / W  L W a - S . / T ____________________  3 / ^ _

M ~~ BtgtoA' S*7/>KQ c /eyp yS tl I Llffltf 5 5S Q»

J W i 1 0 / “^  S *  I?  f r c t s C 'S to / f t o *  h ' ^ ^ l L  J¥o7j(> 1 S •fio/**. h '  _____

/ ^ P e /  fyou /iLS  C  U  y j y  S i  I j y  L ) W j> M "P ^ S oaa/ .  L t Q / z? C t c O o /

______________ & t e ! p ( e _
^ajoiisb $you/Asc/a\is>y$7it/Li'ou hft~rSq̂ q/. 7>0*<t>mj/bs*/ 0̂

^\0cJ S /  I T~ j  ) ^

Q L y ^ j  S i / f y  S orw ^ T t T > b ° > c

/3t/ Byqaq̂ j 5q«/c/ Soviho S/)7/ L&LGriuJ, LVL> feJthlphTt--
Qofcj/yytpo-^Ort R*c/ 5  }<» l-Q , U 7Jl* bi~t* fiao/ p/cxjj'j Sc,v</ C~}i6

% £0j@h JL’■*V (AO

________________Bc/lT&n*cffL S o n //^  — *

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f S a m p le ,  T  —  T r a p  u s e d
2  —  U «  u n d is tu rb e d ;  A  =  a u g e r ;  O E R  »  o p e n  e n d  ro d ; V =  v a n e
3  —  L og  d e p th  o f c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .



PA 2255 THE PORT AUTHORITY GDP G®7® m
6-90 Engineering Department 

Construction Division 
Materials Engineering Section

PROJECT

n n u l a o j  J /evL  ?<)-<? S f e
NAME OF CONTRACTOR

C y 'c / ty  (P ft/tfA r .

BORING NO.

f e - M u s  \ ^ o
SHEET OF _ i .

LOCATION /  '  v . *
ch/5  h  V  Ifo** ^ 5 Sor

CONTRACT NO.

U ^ G ^ -O a Q
DATE

/ /  /  Y  / c o
TYPE OF DRILL RIG. /  COE BARREL CORE DRILL SIZE CONDITION OF DIAMOND BIT

/ M o / ' i / j P  U — 5Y  tu b e"6 ( tubê  i.d. G~<Joq/
DEPTH BOTTOM CASING DEPTH START CORING

^  / v Q  ( o 3 , 'S ~

DRILLER INSPECTOR

S SuYAS) Oj^ou-Jt
T IM E  ’

D E P T H
/  --------

D R IL L  3 
BEH A V IO R

W A SH  3 
W ATER

4 R O C K — D E S C R IP T IO N  A N D  R E M A R K S  / O N 
LIN E  LOCATED E N D  O F  R U N  C P j ' io w n B n4>

7 W u d fr y P&//G/
lo /

s h k !  S j>arr~y Fr^cTof-pg/

\ ) \ /

\ /
csA a Tpfri ŷ BlocJccJop

13 ✓
H

►  b 6o ^

TJo/H $ < ? /  f /V J

•
►  0 > )

. ' -

►  / 6. J

.... -  - - :

-------------------------------------------

R U N  NO. FR O M TO LE N G TH  D R ILL ED LE N G TH  R E C O V E R E D %  R E C O V E R E D N O . P IE C E S

N O T E S 1 & 3 / T ' £>SiT' 1o . < / 3 - ? ' 1 * 7 0 7 Pisces &Ph >̂
O N

D R IL L

R U N S

•

NOTES: 1 — Record the time, to start and end of each foot of drilling 
2 — Log drill behavior fi e., steady, chatter, grinding, etc.)

3 — Log wash water return (i.e., color, loss, blocking, etc.)
4 — Log type, color and condition of rock (i.e., broken, soft, seamy, hard, etc.),

log character of wash return solids __  ____



iPORT AUTHORITY OF NY & NJ 
Engineering Department - Materials Division
W ell Installation R ep o rt  Sheet TTofV

ECT

ModAorJ }U>cJc: i ~Ll/ory Pj~(r- S/T-*
CONTRACT NO.

y^c-n-ooC,
LOCATION '

Loiof ^-/ rl i frSSoc
CONTRACTOR

C b o tg ' Ojr> U a x

WELL NO.

ISp
WELL TYPE

h ^ O J / l lo y

INSPECTOR

0
DRILLER

3* Qorss\
DATE . .

)\nlco
W ell D evelopm en t R ep o rt (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE

WATER LEVEL BEFORE WATER LEVEL AFTER TAKEN MINUTES AFTER
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THE IN )liriUnHO RnY(6XjW © [M
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

£
PROJECT

j L u J o v /  WotM. PorTXuoty P t e  S)7o O it l ty tr
rnriTinM 7 • ! . 'LOCATION 7

f i g  LatJ QuJ Iry V ^ /v t  &̂ %oc

NAME OF CONTRACTOR BORING NO.

P0- / r
SURFACE ELEV.

CONTRACT NO. DATE

606
J /

n b/c
SPOON

3  *O.D. 't) '1^' *1.0.
HAMMER <> * - f ' s h /

I # FALL 9o»___

CASING SIZE

B v yi/s
HOLE TYPE

HAMMER

# FALL
DRILLER s &V Y a ?

INSPECTOR
V J fco u -e

G R O U N D  W A T E R  L E V E L

Date

v h lo o

Time

c* r\

Depth Remarks

U/llj/g J /omq/

C A S IN G
B L O W S /F T .

jW _

Notts'

a Z .

. D E P T H
► 0  ■

► 'S '  *«■

k  10 <

► '20 ' -a

S P O O N
B L O W S /6'

C J

( - ' O

{— o

H f .

/ ■

^ - ( o

i

R E - 1 
C O V ’D

£ / Z .

I V '

I / V

i s *

X T

S A M P.1
N O .

J

V

6

7

r

•S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

H i Sc thhx. S=,̂ of Gyau.,(. CrT-̂ ' Z.a

F , U  - t X 'F *  ■€* <yfM /L *  S«r/»4>/ ) ^  5, / T f  T^C irO t^if %SL-

R  / /  -  Z. T r ttr r -C  o

? o

F U  fi/o u /t/  ^>etAo/,LiT}U> Si/Tj Ty~ $ / /7 y  C fv - /_______

■ P'frounsS**of. ~F s, /r,
H  a  Sa**y}(o 5 « < « ( / _______________ __

3a/VYq> ( C o

_ S^yrn^; /irs o IxpcC^c/L o  i Th tfjjP  NyT**'
I ~£> S*t< 0cf T y J '/ 't '? /_______

.  t s ^ i i A ^ 3 ± l  A s o & c C u /--------------------------------

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0*  —  L o s s  o f S a m p le ,  T  —  T ra p  u s e d
2  —  U  -  u n d is tu rb e d ;  A  -  a u g e r ,  O E R  -  o p e n  e n d  ro d ; V  -  v a n e
3  —  L o g  d e p th  o f c h a n g e  In c o lo r  o f  w a s h  w a te r ,  l o s s  o f w a te r ,  a r te s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .



PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division

Installation R e p o rt______________________________________________________Sheet Z -o f ^
^ J E C T "  -

y io io L o ju o /  H o c J c : .  f o f T 'X J j o ^ j  P ' S i ' J ' t

CONTRACT NO.

LOCATION ' /

L & i /  O tP T  l " V  b i  U cfA —

CONTRACTOR

C b o t t ^ /

w exNO .

f f r  M U s ' K

Well type

f t '  fH c 'A s l7 & t/

INSPECTOR

V )1o< -O J2_

DRILLER

5  B o T tjc ,-}

W ell D eve lo p m en t R ep o rt (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE | .

n h /cw WATER LEVEL BEFORE ^  <0
cj -7  •

WATER LEVEL AFTER 1 * ' TAKEN bO  MINUTES AFTER
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THE PO R T A im iO R n Y ^[M @ [i!y
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

>ROJE<̂ T■ i NAME OF CONTRACTOR

C ? t r  Ski-
BORING NO. SURFACE ELEV.

.OCATION

0( ''%-J^OkrVS ^  yJC^f O f f t
77 CASING SIZE HOLE TYPE

CONTRACT NO.

M ^Ca-^-OO G
DATE

w j t e j o o
IPOON

'O .D . \  1%  *I.D.

CASING SIZE HOLE TYPE

3 " f \ n t € ( L 1
1AMMER

I H i ? *  FALL 1

HAMMER

# FALL
7RILLER

- T  C M A G
NS RECTOR

i s o " " p M S

G R O U N D  W A T E R  L E V EL

Date Time

tf$o

Depth

6 b l -

Remarks

pi)|tif06

C A S IN G
IL O W S /F T .

k + -

D E P T H
S P O O N

B L O W S /6*

( W / £ -

r
\K

*2- 3

j L X

R E -
C O V ’D

$•|)UX

t /

fo ID 10"

S A M P .
N O .

sT

lo.

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

dlW-* tjfljoJ’J SrtfT) ftLrTO* r  -T3 / V -g  C < i '> y  v f / J P  ■/-■

6CW?'

4>/yi(T

F i M , -  M S ! - ' /  <,!'■< J l i ^ L S  (e f lf i ' i l  f~t j p

f W  ^ A t ^

h w  - (7 ib " ''r ^ t A  t A/i/toa -To _35dvVhl

______________________________r X  S’L-r

/ 6&

P M

,6 k r >  Iz f z  ' d L f i ' l d  $1 f T -  ^iruT A /M ia  TP

fr^D f i^ £  < A rI \) ;< - r rM  <?Qog / 0 f

_ _ Zjkti5F '2bp\SVr S lL-r Cua-/ .
/ 2 '

" £ î rrD w ' c?^ ''faxnAk

ftkk Wffti pij) l^cTg^
W te  * 3 L <At̂ p f5e ffW i(?o Ar^fru-fesr^ (,
Aul ~

/  -N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f S a m p le ,  T  —  T ra p  u s e d
2  —  U  =  u n d is tu r b e d ;  A  =  a u g e r ;  O E R  =  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in c o lo r  o f w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .
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Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET / 0¥3
ROJECT NAME OF CONTRACTOR

f j W i  f) (HtsQ\ h)(|>
BORING NO.,/n inu nu . j

K T  I h
SURFACE ELEV.

OCATION

h)cf?-rn c f  $ 3 ^
CONTRACT NO. DATE

;poon

•O.D. 'I.D .

CASING SIZE HOLE TYPE

1 -

GROUND WATER LEVEL
Date Time Depth Remarks

IAMMER

0  FALL

HAMMER

0  FALL
IRILLER

r T  C A t i f n c ?

" T k  _  ...
C A S IN G
LOW S/FT.

m o .

W~

DEPTH
SPOON

BLOW S/6*

►

RE-
COV’D

l)LU-

SAM P,J
NO.

r

. ’ SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE

f iu ,  - f -  yw S frv Jp

 ^  /o  A \ _______________________________ ;______________________

. -S m ^  -----------------------3 ^ _ ------------------------------

 ffr ISog'^4 ^(unuieif  PAT>?\

— AuP  8c<ltgKl S >  v) tTH P iP VAfT-T̂ Z.

. i <ajsl>  W i M  MewTTQ^

. Cmr\A t rsl i>̂ 6  Q r yv \P L  6 5  T K C / f r f ^ P e S ^ ________

NOTES: 1 — Length recovered; 0* — Loss of Sample. T — Trap used
2 — U = undisturbed; A ■= auger; OER = open end rod; V = vane
3 —  Log depth of change in color o f wash water, loss of water, artesian water, sand heave in casing, etc.
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Engineering Department
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Materials Engineering Section
BORING REPORT

SHEET OF

PROJECT NAME OF CONTRACTOR

C .jim  w i»u>wJ6
BORING NO. SURFACE ELEV.

LOCATION* I

MogT -̂ Of- 'hlUOlM, S  3 ^  ^  ft
CONTRACT NO. DATE

SPOON

'O .D . "I.D.

CASING SIZE HOLE TYPE 

/
G R O U N D  W A T E R  L E V E L

Date Tim e Depth Remarks
HAMMER

# FALL

HAMMER

# FALL
DRILLER .

TS ■ om t>
INSPECTOR _

D  1 m  .......... .
C A S IN G

J L O W S /F T

W m -

V

D E P T H

4i

S '► U -4

IS

I t

S P O O N
B L O W S /6*

R E -
C O V ’D

S A M P .2 
N O .

V

’S A M P L E  D E S C R IP T IO N  A ND R E M A R K S  
_  U N E  L O C A T E S  C H A N G E  O F  P R O F IL E

£ &  'A&A>

flix- ~ h M K  StflritJeV T n tJ t -Jd MeptQM _ pfcjTZtfisgy tY)

. s c r t-e e h je p  A i t& - _

032 _e»£l®?,_____________________________
: _ $ M M Z 2 r  5 / V ( ? p  /*£>£- J M t / J M  rrtclKlrtft-

irZ T itJ /,    ..................:____ ________ :__________

f o u  t f &Mf r i N i NL  S fm P u S  I h ic f t f tQ fT )

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  =  u n d is tu r b e d ;  A  •» a u g e r ;  O E R  =  o p e n  e n d  ro d ;  V  =  v a n e
3  —  L o g  d e p th  o f c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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Engineering Department
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Materials Engineering Section
BORING REPORT

SHEET j OF y
ROJECT

l W .  fo C
s' NAME OF CONTRACTOR BORING NO.

im i ' \  c
SURFACE ELEV.

OCATION CONTRACT NO.

IPOON

'O .D . *I.D.

CASING SIZE HOLE TYPE

I
G R O U N D  W A T E R  LEVEL

Date Time Depth Remarks
IAMMER

*  FALL

HAMMER

# FALL
IR IL L E R __ - -  s

C & e n c ,
HSPECTOB-----.

C A S IN G
L O W S /F T

■ p #

^DEPTH .
S P O O N

B L O W S /6'
R E - 1 

C O V 'D

IfVUs

S A M P .2 
N O .

’S A M P L E  D E S C R IP T IO N  A ND R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

.flU" -  'JhHK' STfi',*]t p  ~r°  f^ O n ir A  iM AC - Pe?VfcOLcU»A OP'K-

^ ’b&'T'TOyn O f  T ^ d l t i L  ( ((/r, CfltFTS ? )

_Z S iL  Scnee*Jf9_w iP t  £ jo  A>en?TC

_ 1  ^  ' p iS c f r r ^ f f p ______________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  =  u n d is tu r b e d ;  A  =  a u g e r ;  O E R  =  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f c h a n g e  in  c o lo r  o f w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .
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Materials Engineering Section

W SHEET |  OF 3
PROJECT , „

Port Ivoru  P  ̂ (t
NAME OF CONTRACTOR

CrcLia drrllmGi
BORING NO.

U ' x T j - l
SURFACE ELEV.

LOCATION J  1 1 f. i s '  E * i  r f t ‘ l r/>»J 

i l S ' N o r l V *  e| E) OC>K I HO
A. J J
o U  L i

CONTRACT NO.

4 lA -9 3 ~ o o (>
DATE

I) - l l  - O O
SPOON I

7> *O.D. 1 ^ / R  *1.0.

^CASING SIZE HOLE TYPE

A u - a e r c ,  1
G R O U N D  W A T E R  L E V E L

Date Time Depth Remarks
ham m er  / V t o v n .

1 /  O  • f a l l  7 , 0  ' .

HAMMER

0 FALL 11- 11-0 0 1 :}>ovM 1,0 SampIc / f  A
DRILLER p.

1 .  t r a io
1 i f i

INSPECTORS _ _  J i

" I . /_ark«;
IL O W S /F T
CutU/>. Mu

tloll ovo 
S T

U

- D E P T H  ► O

5  -

I o

15

► l o

B L O W S /6*

CuJttcr
Ucvnol

i p -  i p

lo  -  \Q

7 -

&. r .A

IO-r-_-LS

l o  -  2.a

C O V ’D

FvlII

M l

ML

lA l

u t

N O .

t

4

1 -

&

U N E  L O C A T E S  C H A N G E  O F  P R O F IL ECÊ cra _£Li

C O N C R E T E .

Fill yc^isk- U*ck c -  ̂ Q A M  Some. GtoaH.1 ) tr ^itT

f . l l  -  b r o iw i G la y t ^  £ >rTT~<liiHe. G ra .v ti ^ n w,e.

S A M E  :_____________ p__ :__________ J - S

E j|\ r«.d disk - Womn Qr<^AJei e n d  C. - ^ Somt ClAYE^ Si t *

Res e llsk  > b r o w n  5i l f^  Cj 1 /iy  ccnol G r <M<ef

_S .A tf£_________ _

- S A f l C _______________

_S>A_ME _

5 h n £ . l k

Moba; 'XSawyk* __£â »gp|_ Luijfeskna____________
 A ll o t b t r  *5 <ktr> plg.fr S C r S r t j ^ J  _y£»H i_________________

_ Pil) tHtHtr P diSCArdtol ,_________ feol£om ĝ  fcarin.tn j .

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 ”  —  L o s s  o f S a m p le ,  T  —  T r a p  u s e d
2  —  U  =  u n d is tu rb e d ;  A  =  a u g e r ,  O E R  =  o p e n  e n d  ro d ;  V  =  v a n e
3  —  L o g  d e p th  o f c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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Construction Division 
Materials Engineering Section

BORING REPORT
SHEET | OF J

PROJECT „  _  , _

P o r i. L r . r u  P  £  G

NAME OF CONTRACTOR 

Cro.Q d r i l l m o

BORING NO.

U S T 4 - /
SURFACE ELEV. *

LOCATION 0  * 0  y j

■f fcc? \*l &!<Ja &0 V 5*E o t  ro n lro c L o l

CONTRACT NO.

4%(o- 3 9 -o o i»
DATE

1 • -  Lo - O n

SPOON 1 0 
T \ 'O .D . J lV S  'I  D.

CASING SIZE HOLE TVPE

Augers 1
GROUND WATER LEVEL

Date Time Depth Remarks
HAMMER

1 L n  0  FALL 5 0  '

h am m £H

0  FALL ll-Lo-oa X : J c T h . o (3>CLM̂.p[z, 4f—
DRILLER

J , Lrcxia
1

INSPECTOR J  .
1 . Z c t r U  •

J L O W S /F T . D E P T H
‘ O '

► S  *

A

B L O W S /6'

t C l

?> -  3

5 - 8
io  -  II

^ _ A

ip . - »7~

3 - 3

C O V 'D

f u l l

± 3 l

l L

M l

J J L
if

L O

N O .

3 ,
I

5

(o £l

J -

U N E  L O C A T E S  C H A N G E  O F  P R O F IL E

■ £ A

^ i l 1 b lf t -c k  c -  f j j )  i t i w t  Qrcmel ^ 4 r ^  ^

_ 9 A M £ _

3 A M £ L

MlSC  . h l l  jolctcJc CL -  ^  Oravel ; , S i(j; u> ooA t a  neb

S A ^ l E  _E  Ko yjQoci " ) _________________

Ell bl<xcj^ c - f  S A M  ^  Ct<x.ue-E ~̂r  Q fylrtA
,_ E 4cLcliS  k . brp-VMn 5 , j t^  C |cv.y  ; _____

— 5 v M H € -   --------------------------
BlttcJc c - C SA Kfft ; GrccueJ . S i ^  c.(acWa

J £ 5
/ 6.<- 3 r o v ; n  H r e J :  \aj. ^  a y

Uot e *■ ?. S a w .p k . t  «bc>.Vfcoi ( |a r  fe .t4 ir> C j___________________

 A ll o t f v r r  S ĉ tn p lr c  'h t- r e j t j r \ t  j  u > i t k  T l Q  •MtXcN  ___

  £ __  olistLproU-o(-___________________ ___ _________
tElpfciow. 5 o P "t|

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U -  u n d is tu r b e d ;  A  «= a u g e r ;  O E R  =  o p e n  e n d  ro d ; V =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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w SHEET J OF Z,

ROJECT —. , t \

PnrV. T w n r . j  P  i  b
NAME OF CONTRACTOR

C r c t i G t  tdnH ihO
BORING NO.

u s r ^ - z

SURFACE ELEV.

OCATION 1 °  v j

+  l 0 o * W  o t  H i l d a  3 8

CONTRACT NO.

4%(o- 3 3 -  OO fo
DATE

\ I -  X . O  >  0 3

iPOON 1 J  

'O .D . % 2/& *I.D.

CASING SIZE HOLE TYPE

Alto w &  I

G R O U N D  W A T E R  L E V E L

Date Time Depth Remarks

IAMMER

\U 0  # FALL i O

HAMMOt

# FALL 1 K 1  JD~M \  ■ 3  0 © M € .o l $eMnrvjp{^. ^
)RILLER

\ ^ r a i  o

I

NSPECTOR V _  J
\ ^  a r  cS

LO W S/FT

I a n d  a .

follow!

s ; # r

B L O W S /6*

sw>«itr.

±
X

£  - _ a .

* .6  ^  £
£  -  £

£ t> -  S

X  -  1-

1 ^ - U -

C O V ’D

1*1

± £
/ i

fo

NO.

L

L

Z

8

L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E  

ASpKWIT
_________________________ f ___________________  _

- S i f  b l e A k  ^  S A - N ^ . S o m e . Q c S A rtl-f iiu S tfr *

z a m z z z z z z z z z z z

M *

S j \ M J L _ ____________________ _

H L k k c k  7Ajl, G ta tifc l. ♦XioofiL

U U f c J H L  k lm Jk ..K, S A ^ _ _ , C i » d i A *

“ s a m c ~ “ —  '  Z

Vtfoi

2 A H L _________________

S A H B — -----------------------------

^ len in . P eA T. P .J f iU r * .
------------------

\L:°

<=n*vc*L ijLw .j&shin^
_________A l l o t j t r  CtUfcptf.L SCi-ggneol U/l'ik

  outi*. ^  cltRcA hdgol  __

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  «  u n d is tu r b e d ;  A  «■ a u g e r ,  O E R  =  o p e n  e n d  ro d ;  V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .
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BORING REPORT
SHEET j OF J

PR O JE C T

“P o r t  I v o r u  L _
LOCATION ( 0  .

t  15 9> O fell
SP O O N  I

P  4  P,
NAME O F CONTRACTORCraig drillmg -

(front- SidtA blpCyk 11\ OO lo~f 1
OASING SIZE HOLE TYPE

BORING NO.

r s - i
SURFACE ELEV.

CONTRACT NO.

hljlo-  9 3 -  O o (o
DATE ‘

I I - / 7 -  O O

*O.D. 'I.D.
HAMMER HAMMER

# FALL # FALL
DRILLER

s  &
INSPECTOR

M rns

C A S IN G
B L O W S /F T .

BAhffiAUft

T . X f t r  L&
si

G R O U N D  W A T E R  L E V E L

D ate Tim e D ep th R em ark s

I
j

i

. DEgfH

L

S P O O N
B L O W S /6'

H A U f t A U G F E

R E -
C O V ’D

S A M P.
N O .

1 ft >̂1) SiHy ClAV WitK C• | -S •

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E  

-ALbWtZ K S H B I t
*.i

7 .11  U a e i t  d  a r l c  t> r o w n  c .  -  ^  ^ A j j j L - i g t o L J & r c a a t - l

Co inertia SlAfe - qCsItu ciifl
 --------------------------------------------------

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U -  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  *  o p e n  e n d  ro d ;  V -  v a n e
3  —  L o g  d e p th  o f c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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BORING REPORT

SHEET OF

PR O JE C T

Pr»rb T v  or
LOCATION

S o\ M

P jj G Te  o f  c o n t r a c t o rraiQ olnlliiiĈ  olnllmCj
BORING NO.

F S - 1  A
SURFACE ELEV.

r-ot 1
CONTRACT MO. . DATE

Q-Q_

I d  * o .d .  h z/& * i.d .

hammer S o M u  
\A o  » f a l l  O

CASING SIZE

AuQfcfS, 
IERHAMMI

HOLE TYPE

#  FALL
DRILLER

S b u rn
INSPECTOR

3 -
z ar k£_

G R O U N D  W A T E R  L E V E L

D ate Tim e D ep th R em arks

C A S IN G
B L O W S /F T .

Handau.acr
. D E P T H
► O '

S P O O N
B L O W S /6'

Hand Cutgtr

* >5

R E -
C O V D

Fall ttC.

S A M P .
N O .

S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  U N E  L O C A T E S  C H A N G E  O F  P R O F IL E

t . l l  p lat-V . Varo t i n  c .-  S o w t  t r a v e l , L S l T > l , C in cl.trf, k r io t________
L'

Vi'l t> rQMh . SilUj C-'AV w.lk C -  ^  SANl) O-n d l Of

3 _ a m e ; * o'
c onc.re.fcf. 1̂ aVo - obs-jrucJ-ioft

5 o t£ o n

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  -  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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th e  p o m m H o m v m m m m
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Construction Division 

Materials Engineering Section

BORING REPORT
SHEET I OF

PR O JE C T

Poxb_I:
NAME O F  CONTRACTOR

Craio olrillii^  d rilling2L1 -t-voru__

o\ pH-FS I befcitf. feljq \1_ % fclcjjoî  felpcic )W  Lot/
1 CASING SIZE HOLE TYPE P  (

Au

BORING NO.

T S  l b
SURFACE ELEV.

LOCATION CONTRACT NO.

3 3 - 0
DATE

l l  -  17 -  Q Q
S P O O N

*o.p . i.p.
SotCeiu
< FALL ? > Q

HAMI

HOLE TYPE 

\

* FALL
DRILLER

INSPECTOR
u r n s .

• 'Z.orks

GROUND WATER LEVEL
D ate

l i - iy .o o

Tim e

II U)

D epth R em ark s

Scuwple #  A

C A S IN G
B L O W S /F T t  DEPTH ,

SPOON
BLOWS/6'

HwmJ

4 - 3
J — 4 -

►-1 0 - < » -  Q

» 5  -

► t o  -6

RE-
COV’D

lUrfeec,

j4
77

x 4 !

o ’

w 3 k -

SAMP.1 
NO.

&

*  A

1

■SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

ASP HA IT
0.0
_O J

c i f  .ferS flfa fos;C o ,,} . ̂ :
£.11 y i j jiaL. flUlaW t--|yAM b Awt Cl Ay t eJNpluSjWonef } caal .  .

-L*»

~)F»‘ it  ^ r tA j is l r t  -  la lflL cle . ( i r rM io J  C - |  . f e i lT " ^  C - ih tJ e fS  .

T'H Wisk MftcJc Graue.1 } Some-C. - LSANfr.fr  —
f t l r  -  *>LiU- <*;«.l:qm<mo<u . V«Aj <■ - y  SA Nl).6rfc«t|. cmoltrs . u a p j  .  L

till ye-̂ isk - klpLC.lc (yrcmfcl sofa* c - sm b ,+r si rr, cj*dts

Till CjreJji&A - VlKifcfc- ^ittoihaCfcauft- jroy c-^ SAN>>-Grcuie/i

" C S t U n f W  ^  ' l l ®  ^  ^ • 1*' r

______________________   Re-iufieJ -  E to ifom : o \  (pk>nnj

Nofkr Jh_SJ*Mf>JiSi scu /ed  Por f e s f i n o _____________
 ftll Sam^Ls scj-ceneJ wiH Pi J) mtkesj______
_ Ike. ptktA. Scunylt,* njiSGarcW___________________

NOTES: 1 — Length recovered; 0 ' — Loss of Sample, T — Trap used
2 — U -  undistuitoed; A -  auger; OER -  open end rod; V -  vane
3 — Log depth of change in color of wash water, loss of water, artesian water, sand heave In casing, etc. s T
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BORING REPORT
SHEET i OF

P R O JE C T

P . r b  X
iP

NAME OF CONTRACTORCrgiQ Jrillin BORING NO.

T S - */- SURFACE ELEV.

LOCATION

i  5 a '  U E . . C f e U a  m  t
*OON I OASING SIZE

°<A l4 oo Lot
CONTRACT NO.

4%U- 33- o ô >
DATE

>1 -  I 7 - O O
SP O O N

5  ‘Q-D- 7j ¥<& -LP.
HAMMER Cjc lC V I u

A o  » FALL ^  ? > Q  •

(SING SIZEAuqers HOLE TYPE

HAMMI
± q e
lEfV

*  FALL
DRILLER

S- bu rns
INSPECTOR

C A S IN G
B L O W S /F T .

1  Z A R K S
v  SPOOSPOON

BLOWS/6'

.3  -  4

► 1 0

*  1 5 *

5 - 3
_g_- A. 5

,38-2.5
k >  -  I2>

16. -  JL
i i
M . - r . b g

RE
COV’D

J l_

J A !

. x £

i H

•;> j,.

GROUND WATER LEVEL
Date

0 6

SAMP.1 
NO.

* /

A .

&

3

Time

.t.

D ep th

4
.0

R em ark s

■SAMPLE DESCRIPTION AND REMARKS 
UNE LOCATES CHANGE OF PROFILE

t  f V * 5 h t r J  ftq& W iL_ - . f r P - A A S ^
J L d .

&» A f/A Sf -  CrusKeJ jIxuJl. JLS.
Fill red  - krr-oujn . 

SoMHe-
iA W fr.6/-ftt»e,l  ir. Sj/T

_ S A M £
itTTf

III ]   c  -  |  _ J_lr^MU&JL 7J jL ___________

.— -• JtiCooL-SjaJib fejwA ^___=________ •

£ta. ofiL ) _ __________

t i l l  ^ r e j  C - |  S A  N l)~ ^ 7 9 n X V /c J   ̂ f r .  S | I W o r y o l

S A M £

L& Jrtevjislv - r̂ece f -  (j S AN jS

Hof*. : 3  €>cn
ML otixzA—Xcufĉ .I'tiL— 5Ct^<u$eAje.im- - jfrofcFo'ft eLj

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d2 —  U -  u n d is tu r b e d ;  A  -  a u g e r  O E R  -  o p e n  e n d  ro d ;  V  -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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T H E  P O H T A IIT H O IIIIY (o X ? [j^ 7 @ [R !y
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET 1 OF

PROJECT

Pori TvoriJ P  h  G
LOCATION $

As laid pul ir> ike Vi el
CASING SIZE HOUE TYPE

NAME OF CONTRACTOR

CrcuQ drillmtd nU m cj
BORING NO. v _

T s V 3
SURFACE ELEV.

CONTRACT NO.

^ - o  o  4
DATE

11 - 1 5 - q o
SPOON

•2, *O.D. L  Z/& -1.0.
CASING SIZE

Am.pi e-rs.
HAMMER ,

4 o  *
HAM!

FALL # FALL
DRILLER

J) .D-SUrCk-
IN SPEC TO R

..l_Ziar.k

G R O U N D  W A T E R  L E V E L

Data Time Depth

8 .£

R em ark s

C A S IN G
B L O W S /F T .

Wjer

Ete

.  D E P T H► o
S P O O N

B L O W S /S '

lion olouj

<

4 - - _ 4

17 -  1 4 .

R E -
C O V 'D

F u l l  R « .

| 4 ”

I f l L

4A :

S A M P .2 
NO.

1

3

L
5

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S 
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

2l£ .A b e ..

H i f t c j i l l  cye-tj ' A -  U f i c k  _ c _ :  ^  S M j ^ Q r a a & l  C,i *d .« S , w o o d  _ r CoQ.[i jc

T T H  I r n w n  C  -  |  S )  A  N 3 ) , i r .  G n W c J  4 ^ =” ^  C i A V - / l r  C po-l

1 2 5 "

s m i L 10 <4

XU I bcctlUO—C-i.
M S a.8

P £ A r  y g j  C l A V l / . o

• iloje-. ’i- )k vy were e>ojjeo(  L»r_Jx*iin .̂
________<41 Sam ples Visi*. it-tEjCjnfccL wi4\ Pl^  **HxhA

 a M  oHxeA. aUfrfcftrcUcl • . _____

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  -  u n d is tu rb e d ;  A  -  a u g e r ;  O E R  =  o p e n  e n d  ro d ;  V  »  v a n e
3  —  L og  d e p th  o f  c h a n g e  in  c o lo r  o f  yvash  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .

">
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THE POHjf JU IIHORim EBTCG&D

Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET | OF ^

PROJECT

' t o r t  T v p r j  P  % Q TE O F CONTRACTOR

rcyxg J r i l h h j
BORING NO.

T S - 4
SURFACE ELEV.

LOCATION DATE

S P O O N  7 .

5  "O .D . 5 L 7 O  *I.D.

CASING SIZE HOUE TYPE

A o q e r s  1
G R O U N D  W A T E R  L E V E L

D ate Tim e D epth R em arks

HAMMER 

Yh 'O * f a l l  *>0
HAMftdm

# FALL | l - i 5 - o * 8.0 p i t  5  0 ° P  )

J > . 0 s u c k

IN SPECTO R _ _ _

/ - < x r  c s »

B L O W S /F T . w

L  i.

m

D E P T H
O

5 -

IS

B L O W S /6'

HAN& A ttC cR ,

A ^ S
S -

A = J _

& -  a

4

X -_ 3 L

C O V ’D

JLo

_ ii
4 A .

N O .

1
A

L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E
nc,Ae.t. , . ^ = :

0.0
Jijii

B !  C -  ^  eu n < A  C r m v e i  4-r .  l T *

_ £ A t t £ ________________________

I ^ E e Z Z Z

. S J W E  O-ooc^

5 . A _  UpoLI

jI blZ Z Z ,
fctOWA PvrJ- __ , ^ - C U I M-a

k)tvLz. : Samples 1 )% t- & Scu/ed ĵ m- fresh njsam p le

A l l  S c r e e n e d  u i |H >  P i  j )  r w e f o .  W

J * * c L _  d lH Z a jio l& c l________________ Q o jh s tn  —s ^ _ ^ p ra i^

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le .  T  —  T r a p  u s e d
2  —  U «  u n d is tu r b e d ;  A  »  a u g e r ;  O E R  »  o p e n  e n d  ro d ; V -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f w a s h  w a te r ,  l o s s  o f w a te r ,  a r te s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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THE POKTAinHORnYdXFKRZ^RM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET \ OF j

PROJECT
J v /p v y  ^  rTq

NAME OF CONTRACTOR

O u i ^ .
BORING NO.

P S - T - .
SURFACE ELEV.

LOCATION

we-fTT o ?
CONTRACT NO.

m u n o
DATEC j

M .
0&

SPOON

3 •p.p. ^1*6 "I.D.
HAMMER ^  pv, 7

|K O * F A L L S ^ a  .

CASING SIZE

Av^o-V...
HAMME

HOLE TYPE

£R

# FALL
DRILLER

' j i t t
INSPECTOR

S p u t ^ e f /

G R O U N D  W A T E R  L E V E L

Date Time Depth

G '-

Remarks

U N 

C A S IN G
B L O W S /F T .

Nt

D E P T H

►v 10 ■ M

► 15

► 2 0  -e

S P O O N
B L O W S /6’

U  - l 2 >

iT m T

H - f
i c - 7

R E - 1 
C O V ’D

H I

2/

S A M P .
N O .

1

3
H

L

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

S S '
<*rtr Frtj— — ------------------------------------------------------------- —

ft* e.yo  A*<L S A a/ d  T V * r ^ L -r /s c * * £ * s t(_ l/e»

f 3 v ^ . C j 1 l r C T " ? i i o k * i /

IZ tc s

___________Bg»T7C/ ^ __g ^  i?o k  • • < / ______ ____

_ ~ ^ l  Cy-i AAj/  P  1*1 __________________
-  £ 0*0 Ia ^  3 z ^ 5  $^v-p<j. fx?t^

~* H  I |2eA\QA>.^ 'D .iS c / v fL a cL_________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U -  u n d is tu r b e d ;  A  ■  a u g e r ;  O E R  -  o p e n  e n d  ro d ;  V  -  v a n e
3  —  L o g  d e p t h  o f  change In c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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th e  P O K i t m H o n s r f m m m m
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT NAME OF CONTRACTOR

MfjuAotd MocMi  'Q/iihwo'-
LOCATION ' f J  6dbcSt N o t ,  (,o 7

BORING NO.

HU-/
SURFACE ELEV.

LOCATION, 1 ’

' t5- l l >1 S o u T h  lo j^ T  o f  T r o c £ . S ^ U l
- f

N o o  & rri 
SauTh O^Te.

CONTRACT NO.

H7C>-9<i~<*>6
DATE /  /

t i l l  ICO
SPOON

'P.P. 1 *I.D.
CASING size 

<r>

HAMMER

I H . O  *  FALL 3 0

HAMMER

HOLE TYPE

I
# FAU

DRILLER
S

INSPECTOR PAG»(A^

G R O U N D  W A T E R  L E V E L

Date

u h f o
Time Depth

3 ,< ?

Remarks

j/cr*e/

C A S IN G
B L O W S /F T

f r y /

nL l

\ /

D E P T H
0

►  1.0 ■+

► '2.0/ M

S P O O N
B L O W S /6'

Hoac/ iDtyy

\ L /

H - 3
3 ~ 3
3 - 3

R E -
C O V D

B lL

1 3 - / /

a - u

lb/i

2 3

-J

i r

1*1
lb '1

h ' i

S A M P.2
N O .

1

3

y

7
6 -

C'tuShse/ *9 T?VxaJL

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
LIN E L O C A T E S  C H A N G E  O F  P R O F IL E

O . i

/-y // M 'F *  $!oujas S &a/o/, T yS i/T  i Ti' C*i/sht/STc*t>e

M - P  J >  7 ,> 7 ~

Scrwva_

S<vwa_ 7 . 0

G i^ t S .< ^ 4 l} L  S u n ___________ __________
N o P e  3  y  ~~ U /ifil 'J ty q c n s

R' titouujjnli S qmoS  Li IT/* Si / T ______

P 6^gqy/y Sqâ ( Tr_S/LL

S o W L --acn^g— 
bh-l=Cjr*~/ ^ctuo/, L iV lP  S 'I T
t=. Byou,*; <1 / r

/ S \ o
/S V 52  

1 /&<&

ffi'V SjOHH'dlpc c k ^ c .lr ^ k / Lu i TL, IP HP
JE*sO i*c. T ^ v T iA jy  

 ^/m^/zo/xcg- Scrr^p Is? ______

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U »  u n d is tu rb e d ;  A  »  a u g e r ;  O E R  «* o p e n  e n d  ro d ; V »  v a n e
3  —  L og  d e p th  o f  c h a n g e  In c o lo r  o f w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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T H E  W I R T  J M I I H O R I I Y C g X F t M © ^
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

f? oc~roe “4  ̂ 11.
NAME OF CONTRACTOR

LOCATION

/Vs e x S f  i*> p u -  f t s < = a C .

BORING NO.

r-' u  - 2-
SURFACE ELEV.

CONTRACT NO.
Of 9 - o o & >

UNI

DATE

/ / - 3  - ° °
SPOONUVN I

*0.0. zHe> *i,
HAMMER

I /  O  # FALL 3 0

CASING SIZE

//•V
HAMMER

HOLE TYPE

# FALL
DRILLER

INSPECTOR
d  CX»^<2.U

GROUND WATER LEVEL
Date Time Depth Remarks

fOlJr o) I 4

CASING
BLOWS/FT.BLp\

P
/ t o p  i£ 5

DEPTH

' O '

► <? -

► 1 ( 9  . .

K

" p o  ■*

- A

SPOON
BLOWS/6*

7 - ^ 7

5 -  6

/Q -  /x -

' / - 7
, 0 - lO

9-ft

RE-
COV’D

N /'

j2 G l

SAMP.3 
NO.

2 -

fc’l /.' <^><lg faaO- ‘£>**>>>,*0*, b-ats S

Evt-l- i&roJ)*- c - - ^  ^SiArot) ~ 7  Gz>r&\)d)-x ■\rc.cn’   _

S '

6 >

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE

n K rra H  VcUP^g^ 
IZoctL

|NGE
ZEZZ
J3J$-

r i l ' i ' ________

• it

’ill -

5 /4>vo £

i

S a m S

1 4 V

o»^»

>Z Z
_/ m U f * L * i * L _______ ____

NOTES: 1 — Length recovered; 0* — Loss of Sample, T — Trap used
2 — U ■» undisturbed; A = auger; OER ■ open end rod; V => vane
3 — Log depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.
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THE PO Rm ifTH O RIlY  (DCF EM© KM
. . Engineering pepartment

Construction Division
Materials Engineering Section

BORING REPORT
SHEET

PROJECT

OCATIO

- f / G -
NAME OF CONTRACTORAUE OF <% BORING

* 3
SURFACE ELEV.

M

LOCATION _

G-44g*-
CONTRACT NO.

^  'OD<0
DATE

LL to
SPOON w  'J  

3  *O.D. I '  / d  *LD.

CASINGSIZE

i ts - fa c v t,
HOLE TYPE U w GROUND WATER LEVEL

1 Date Time Depth Remarks
HAMMER

/ H ' d  # FALL

HAMMEff

# FALL I - * '
Z s r y

DRILLER f .

X  ( W c
INSPECTOR / )

C A S IN G
B L O W S /F T ,

(AO

V

JE

D E P '
S P O O N

B L O W S /6*
R E - * 

C O V ’D
S A M P.2 

N O .

i u j i  n j u

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  LIN E L O C A T E S  C H A N G E  O F  P R O F IL E

n 5:r«wt~
~ 7 (LajuJ i . t fcrut

 u /  ___________

k  <T -

k  \d  ,*

- / V  *  ^

/ M ?

Z l - 1%  / fa/*

f t ’ T o!

'QtPtofdUo m a / a c a *jLu J  ^  f  ________‘  < a i L £

NOTES: 1 — Length recovered; 0* — Loss of Sample, T — Trap used
2 —  u  =  undisturbed; A  «* auger; OER ■» open end rod; V >= vane ^
3 — Log depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.

*TraJIlQ k iw f  i ,2(/v'  /\£/r»«Vr-l$ J jjO*>A$A^40v'\ *
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THE POin-IUI¥HORnY®(?[M©RM
.   Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET ~ f O T ^~

PROJECT

-
NAME OF CONTRACTOR

( W

f  *  G R O U N D  W A T E R  L E V E L

BORING NO... . .

■ % j j *  V
SURFACE ELEV.

LOCATION

SPOON j  U  CASINI

3  *O.D. 2 ^ 1  *1.0.
HAMMER

/ * / 0 »  FALL 3 D

CASING SIZE [HOLE TYPE

# FALL
DRILLER

INSPECTOR

C A S IN G
B L O W S /F T

. Date

I I I  /(X)

Time

f V f *

Depth

5.<?

Remarks

J U S *  2

’S A M P L E  D E S C R IP T IO N  
U N E  L O C A T E S

Ĉ6uY<jt

W fh * d 3 * L  ;_______
___________________

&  FSs-rfl AXW >0 r M  o & n )

f  - ___________ ___

IP T IO N  A N D  R E M A R K S  A ,  - x  \  
C H A N G E  O F  P R O F IL E  (

CUA0

/s~-a'

^ e £ L § * z > p k * * t — ______-____________ _

tf&fa-x > QJt! Im€AJ A<AJUS>jjr̂  pid
% 't& U . JLiaC ia^JU ji. A * * sd l^  jjifjsC  cv\ hrltD .

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 ’  —  L o s s  o f  S a m p le ,  T  — T r a p  u s e d
2  —  U ■  u n d is tu r b e d ;  A  =  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V «  v a n e  

’ ■ „ 3  —  L o g  d e p th  o f  c h a n g e  in  co lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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T H E  P O R T A in H O R I I Y ( o ) [ ? [ M © I ia D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET ± OF

1
lOJECT

orL  Tvor P j c
LOCATION ^j- \&Q 1 E. of B)Uft ifL - felock I Aop LejLi

NAME OF CONTRACTORCrain olrilllj  d r i l l i n g

BORING NO.

B L £ _
SURFACE ELEV.

______ .  Ift-
6POON I J

*op -. ,| D-

CONTRACT NO.

hlJo- 3 3 - QQ&
DATE

-  l<R - o o

HAMMER S ® r

I J i Q  * fa L l J > Q  *

CASING SIZE

A afters
merHAM

HOLE TYPE

I

# FALL
DRILLER

INSPECTOR

1  . Z p r L
O  SP

G R O U N D  W A T E R  L E V E L

Date

H - l& OO

Time

r «

Depth Remarks

C A S IN G
BLOWS/FT.

vm
a u g e R*

► I o ' ; *

► 15

► l o  -

S P O O N
B L O W S /6*

HAND am  ger.

5 - S

4 -  3

-7 L
11.-  13

<o -  l*>

.RE- 1 
COV’DRet.

1 a l

jLO_

S A M P .1 
N O .

z
o

O

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E O.e_Crus,k»n\ Rock * rftG A bC , o A

_Eiil r>. 1 , l i Mj ' & c by e l  A t . i i l ^ C i 0 o l 6 r  .

j i f f  v e J oiis k  - krouj n  c l - ^  S / V U i)  ^ r. ffrc m e i ^>llj W O o o l

■ £ J W E . ___
T. H krovlN  S A N ^ - t r  ■ Grouei ^4r Gi (1 uriik W. le&j2>

S A M £ ~  . . _______________________

S A M e

jjjl tyt-J tr  laroiOh c. - j!. S ANl) j4r GrtLt/g/ ^4r.S | fT  j

■ilotc jjJ-e-S—  5A veol- Cor. ------------------
 AlLolkfeL ck^oktiJ__<lL_______________

 P UX-miJiA, je ^ iifL rA ^ c L tfl___________ ,
Bo4fo#rt rTfQO|

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U *» u n d is tu rb e d ;  A  -  a u g e r ,  O E R  =  o p e n  e n d  ro d ; V  *> v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .

f f 7
T  i  f ,
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THE TOOT AUTHORITY (DC? [M&KkD
- Engineering Department 

Construction Division 
Materials Engineering Section j

BORING REPORT
SHEET ] OF 3

PROJECT

PoyT~ ~Ll/oty Pbo- 5l T-f
NAME OF CONTRACTOR

C jrC t/c , O h t /n y .
t

BORING NO.

P i  I  h i

SURFACE ELEV.

LOCATION

(A> JToP  UsQoof cUl fl/oc^L /Vcc- LoT I
CONTRACT NO. DATE

SPOON.

3  “O-P- l& jr'  *I-P-
HAMMER Q  - /T -

/  * F A U  3cJm
 4-

HOLE TYPE

HAMMER

# FALL
DRILLER

S  $oYaS\
INSPECTOR OXO U t-t

GROUND WATER LEVEL
Date Tim e

;G S :

Depth

10,c/

Remarks

CASING
BLOWS/FT.

fiiQAJr

<>n>>»»

fro .

A

DEPTH
* O  "

SPOON
BLOWS/6*

► 2xj <

A k
\ ( , - U
I6 - /B T

11-9
3 - L .

1 = /1

~ L - 2^

2 - - Z ,

9 —/S'
2 - ^ - V < T

9 - 3

3 - - L -

3 -z -
< - /

RE-
COV’D

nu

i r

do '

> y '

9 -3

IS 7

I *

SAMP.9 
NO.

Z

y

7

(o

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE O p

crJT -e £>,7

M  I SC F i l l  J S a ju f f / .  G i o v j I .  C .\j u U / h . U o e >J y  5 1 I f  I& C

VrO-

M l3 c  p -  / /  i QtscbtSj Cyhq/j E T t l _____________________

ScpyvuL

Sosr*4 l o ,O

_ R  ! /  /Z >__P q  To/** «tc^txvs__----------------------------------

 S c v rwiL.-________________________________ ___________________________________

3coVKfl_

K //~ <7ug 0 \^Tc/tMaC^ou*. Is4r?fe LiDta Ctjatet/y TV&\rett/» f

&U/A-S >V<

c f ~  ^oriA j'^X
NOTES: 1 — Length recovered; 0* — Loss of Sample, T — Trap used

2 — U ■ undisturbed; A -  auger; OER -  open end rod; V -  vane
3 — Lem depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.
m  C ^ c Z V  UsKPl P>D h u p ’*' J, 3 ^ 6  Sotu-e/
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SHEET I OF 3

PROJECT

fo Y  J H i ' o r y  S . 7 V

NAME OF CONTRACTOR

C)ra/y' I ft
BORING NO.

FiH-V
SURFACE ELEV.

LOCATION

CcY/yjy erf AT* . T ^ 1 SouA fd 'N U /-/ $IgcA M oq tc ,T  /
CONTRACT NO.

^> G -V h o o C ,
DATE

Z ^ / ^ / cO CJ

SPOON

3  *0.0. 3 " *l-P.
HAMMER ‘W s p /y

/  V C - » FALL 3 d  I  *

CASING SIZE

Byy-i's-
HAMMER

HOLE TYPE

f  FALL
DRILLER

S  6t/V ^S
INSPECTOR

G R O U N D  W A T E R  L E V EL

Date Tima

! ilL

Depth

3 , 0

Remarks

UshiU  T^M/c/

C A S IN G
B L O W S /F T

Z .

Wfi/+o

\ /

lA

D E P T H%

► k J  <

► | =

► *&>

S P O O N
B L O W S /6'

y
1 = 1

Iju a d f

U jQ tf

t t / p y
t o o / /

^ 0 ) 1

R E - 1 
C O V ’D

IV

2 2 ±

S A M P.2 
N O .

2 _

7

» •

- a

*S A M P L E  D E S C R IP T IO N  AND R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E O Q

IM / s o  F t U  ~ ~  S c < A j c J f  F y i i T j  l 6 ) > c k (  C r c i c s o / f  P R —

T'o/**\4C,6<x*k qkT Ly L\ tTIo b^rSt-Pii'/ 

Fj_ll — Ct~*Y Pt* /g  /K. < cjooS * fh _______________

h i l  -'to h  T* (h fi'J y  PFTc^tPf^ptA  i 7%

S y »n g .

S & a * * __
S q /yw ? — :------------ _ ----------

BhcAr: f e t f / f r o

6 0 TTanunP S a y U y .

_________ iff"-// Scvmyilss c, k*r IcoqSll, ) Th PlQ AIpTV
  S ^ T L A  Z _  S-9LfJbAGkiL M A 'S d tS ^ J k ilk i'l___

__________________________ G>e,Am^L»S $ *  Ccf>c/* J ________

>TES: 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U •• u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r te s i a n  w a te r ,  s a i d  h e a v e  in  c a s in g ,  e tc .
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NAME OF CONTRACTOR BORING NO.
R / H O

SURFACE ELEV.

LOCATION
o t  BL-O .

CONTRACT NO.

V& l 99  o a t
DATE

S - / 7 / Q Q
SP O O N  , /

“3  'O .D . 7 / V  *1,0,

CASING SIZE HOLE TYPE 

1
G R O U N D  W A T E R  L E V EL

D ate Tim e D epth R em arks

HAMMER

IH O  # FALL *

HAMMER

#  FALL
l l j i jo o \02-C? h M '

DRILLER ^
3 5 p r ^ w ^

INSPECTOR _

C m l / e

C A S IN G
B L O W S /F T .

H./4

(j'"

D E P T H

► I*

► -2.0

S P O O N
B L O W S /6"

. M -

5 - S

R E -
C O V ’D

Fxr/1
~ r

i . r

2.1

S A M P .
N O .

1

*S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
=  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E?  fj.+~ U -

F»>* S / * t i  S o ^  S /L T

(Pi 2.

J L
fV/^g S jp d .  £ c / a v  S/L-~T I__

------------------ f r t r

  g>
'7 ^ ^  B ^ e X ”

 —
/<*,

f~/jcj i / y/

, ______________~~ M I  ^  _______________

 ____ ~~4-t\ D  i S C / u d o L ^ ____

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  O ' —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U -  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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BORING REPORT
SHEET \ OF ^

PROJEC f )  /  /  NAM^ OF CONTRACTOR

You Woej 4ir& U?fri6 Dfrim dl
— J  - gbcfc

moo , p a (1^6  o f  ^Q\uOit4(> ^  3 0 )  iHcct
Z T (  ' | CASING SIZE HOLE TYPE Q|

\ ----------------------------------

B O R ^N O . SURFACE ELEV.

LOCATION CONTRACT NO.

HzC-%-aob
DATE

i Z ' / h / 00
SPOON - z /  1

• o .d . ' Z y S  *i-P-
HAMMER

[H Q  # FALL
DRILLER

& « « n

•

CASING SIZE

fa w e p -
HAMMER

# FALL

INSPECTOR

G R O U N D  W A T E R  L E V E L

Data Time

\ w

Depth

l o b f r

Remarks

C A S IN G
B L O W S /F T . D E P T H

2 0

S P O O N
B L O W S /6"

h»w I

j L J l

.3-.. .5

_3_JL
J l _ L

i - 2 .

R E -
C O V 'D

ilW k.

V

16"

15!

i H i

£
- 3 — U -

S A M P .*  
N O .

5-
a s -

3

£>

*S A M P L E  D E S C R IP T IO N  A ND R E M A R K S  
_  U N E  L O C A T E S  C H A N G E  O F  P R O F IL E G o

2 d

^ftwv€~

/Res»i‘fr 1 W A  sv-r, nr-ru?

—

5 » r

11.6

tH.O

~ f< L
JtLU lv m * l _   /b o & *lk ______

-  f t u /  W ^ i £ /  tc M e te y  u m r  f>iO tfiG -wg, 

_ n -5 t s ^ f i\ £ l - Z / M -  _ * n p _ u sp _ & £ _  _
 iG sflA C _______________________

_ r " _ 4 i i k _  A E r o d y ^ w ^ .  V fo C M 'Q e p ______

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 "  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  -  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  «  o p e n  e n d  ro d ; V  »  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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Engineering Department

Construction Division
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BORING REPORT
SHEET I <* I

PROJECT

?arT J^dry ffd~(r 3\Jg.
NAME OF CONTRACTOR

C h a /fr  UYi /Iiavs
BORING NO. SURFACE ELEV.

LOCATION CONTRACT NO. DATE

u/uh
SPOON CASING SIZE' HOLE TYPE G R O U N D  W A T E R  L E V E L

3  *0.D. a  3/8 *1.0. Au.qg.rs 1 Date Time Depth RemarVs
HAMMER

\ Ao # FALL L o  '

HAMMER

# FALL 11 - 1 6 -AC
Q £» AFfn:o6 q . o ' S o p h ie

d riller

b  boy^s 5. it1
r 11

Ope-n k e l t
INSPECTOR \ . / _cyu* / 1 ■ Zarlcs

1

C A S IN G
B L O W S /F T .

£«/&&*,V**i

l l A M Q H u C O r

OCRS

. D E P T H
► d  •

► \o -

► I S '  <

► 2cy *

► 2 < " -

S P O O N
B L O W S /6'

CivkW HtAJ

« a n » * u c £ <

(a - — 4>_

>Z.

loo'k !L

R E -
C O V ’D

T u ll 8 a .

l l

r
■>»

S A M P .1 
N O .

L .

L

5

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_ U N E  L O C A T E S  C H A N G E  O P  P R O F IL E  

SncA-
o .o

P ill l l - — In  r — j  ti,', , 0.  £

C o n c r  e.fcg. s l o k  w . riJagca_ JLC

h ll yg.L|i^k - Llook tG valji

£ A & £ ______________________________

__________________p p ^ , ________________

5 A r \ £ _  u J / o<t______________

__________LkJ-U j  fi ^ /N/V______________
^ A h £  VJ j  vJOiod

i n  a t :

 _ _ _ _ _ _  _ B e f u W .

_Mgfce_; ____ ja iiW  £?f hsA jbg   _____
 fil] a h c J u d  W»M P / f i  lYu-tex,______

________ % o lvSC ftrderJ . _______________________________

rid

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  <» u n d is tu rb e d ;  A  «  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  *• v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r te s ia n  w a te r ,  s a n d  h e a v e  in  c a s in g ,  e tc .
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BORING REPORT
SHEET | OF

PR O JE C T 

f Q f t  I  u o r t

NAME O F CONTRACTOR

CrQ>̂  dr iltirvo
BORING NO.b -A-A_ SURFACE ELEV.

LOCATION CONTRACT NO.

3 9 -O P &
DATE

II -  I lo -O  O
SPO O N

2 )  *O .D .
HAMMER 5

I h 0  * faLl** 2> 0

'1.0.
CASING SIZE

A u  Qtrs
MSRHAM

HOLE TYPE

f  FALL
DRILLER

G. Me. Ane.ni
INSPECTOR

~1 . XcurU>
vJ SI

G R O U N D  W A T E R  L E V E L

D ate T im e D epth

A A .

R em arks

C A S IN G
B L O W S /F T .
CuWfhWcaJ

- rf t

D E P T H  .
- o  *4

S P O O N
B L O W S /6'

Cedu Hiad

HAVL HuZCH

►  5  *
A.

A -  5
► v o  ■+ I o*/>*

R E -
C O V ’D

TWH

_ *1 
x ° -

I *

S A M P .1 
N O .

A

Ml sc Fiil UoJt c-1

’S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S  
_  U N E  L O C A T E S  C H A N G E  O F  P R O F IL E

1j2_C  S j l l I   -  81  o

 $ £ £  B . g r « a ^  t_e^o_rt__

 (s i,%  p p s *  ______________________

4 a K £  'x —j
___ ^ ' / Pp/vA

 l / a i f t  I _ 1  _ jt£ s < li* L c L _______ fie. C u t *7 4 !_

______________£ o r  h & ktng . _AU ____________

C o d in g s -  A t . M JS C etrcU d -i-------------

•v* .

N O T E S : .1 —  L e n g th  r e c o v e r e d ;  0 *  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d  >
2  —  U »  u n d is tu r b e d ;  A  «  a u g e r  O E R  «* o p e n  e n d  ro d ; V  =  v a n e
3  —  L o g  d e p th  o f  c h a n g e  In c o lo r  o f w a s h  w a te r ,  lo s s  o f w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .
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THE PORT AUTHORITY GXP KR7© KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

l u  i v o r u  m
OCATION I

NAME O F CONTRACTOR

  tVfti 0| drill
I A o o  l o t  1

in .

BORING NO.

E > ~ 3 :

SURFACE ELEV.

LOCATION

X i iA \  fcU o  I lo \  Loo'W 4  felJo I l k  B
I J  1 CASING SIZE tjOLE TYPE

CONTRACT NO.

o c -i
DATE

1 1 ' / - O O

SP O O N

L  -P.P. 1  5/ f l  *I.D
HAMMER

U p  # FALL L O

casing  Size

A MAtrs
1STHAMMI

G R O U N D  w a t e r  l e v e l

Date

# FALL 00
DRILLER

J) < Cool<.£-
INSPECTOR

1  • Z q r k s
•J  SP

Tim e

q . e > d

Depth

_ i 6_

R em arks

Saitv|>U jfc

C A S IN G
B L O W S /F T

Vfarjciancv,r

m k

. D E P T H  
► 0

S P O O N
B L O W S /6'

full Hec

J L _ - 5

a -  1 5

► 10 .26 X L - U

► l o

R E -
C O V ’D

L O

X qL

M l

S A M P.2 
N O

3 .

A

h .

A

&

U r
,Cr-wJ

♦SA M PL E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

c o n c r e t e .

A i . \ \  A o x k  C  -  |  E A l j T )  , ^ r .  R r . . „ . \  ^ l r  ’r d l l

1ABE.
$ d t  P— 9  S A M ] )  4 r  f j r C L v J j / j r .  S r / T J  (Z itJcjfA * . C n a J

*■ - s.."-* s

A S H A

SAME

S A M E

-S A M E .-
feicopjri P»a L

- i £
i i i

MoU : 1 Solŵ I lA' Swifcdi |o r  It. d in g____

 Ml_ifunpLs c k t c k t o l  w. M  tnti*r_

 fC W f t iv t in ^  SOtm p it* .  l i S C a r d t d  _

£>ollorr> e\ £>ovit*

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U  -  u n d is tu rb e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  »  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f  w a s h  w a te r ,  l o s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .

C
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BORING REPORT
SHEET OF

PROJECT ^  .  NAM£ OF CONTRACTOR

m e  Ido^j V < L  S t r t  C .n ta L
BORING NO.

M .

SURFACE ELEV.

LOCATION

wesf of faito»u *  13 im« 6l°cA I vex/
CONTRACT NO. DATE 

li/M /OO
SPOON 0 3 /

3  *o.p.y / 6  *i.c

I H O  *  FALL < 5 o

CASING HOLE TYPE

I
HAMMER

# FALL
DRILLER

3>VW V
INSPECT!CfR— ^  ____ _

vWY

G R O U N D  W A T E R  L E V E L

Date Time

'<09

Depth Remarks

C A S IN G
B L O W S /F T D E P T H

A O

S P O O N
B L O W S /6'

6 «T

i L i L

3 U L

R E - ’ 
C O V ’D

l£L

] * £ _

S A M P.2
N O .

2'

♦S A M P L E  D E S C R IP T IO N  A N D  R E M A R K S 
_  L IN E  L O C A T E S  C H A N G E  O P  P R O F IL E

f t f U h « 9  srsA £
-  ------------------

ft* CirHAsP*, &t*t/gu-
~ VeflioU&J#' oPo^

A S o -H e b p p /*

£ 0
$  & G M  5*»n> TAWT S ifT  -  ( /g r rw ^  ^ ^ 00% %

Ji

£

w feio& t (XMe'l S>uT

f^'frgaN d fW  <W v>; S n P "

  _________________

^ 3 -

________ //) c
/ ^ O

5 m m : 7 X 1

15(201^ S n a p . 1 1 . 1

ft*  t>f~

  -  P o v  < Z f ^ J g D  withh 'P iP  frvgfEg.

 ~  ^ ^ /  3 s  __

__________^\A /Q h)y^N711U T ^ 5 Ti^6>______________________

 -  AlA^ (^ v W V i^ b  ^ S C M T P g p

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U ■  u n d is tu r b e d ;  A  -  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  »  v a n e
3  —  L o g  d e p th  o f c h a n g e  In c o lo r  o f  w a s h  w a te r ,  lo s s  o f  w a te r ,  a r t e s i a n  w a te r ,  s a n d  h e a v e  In c a s in g ,  e tc .
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Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJEl NAME OF CONTRACTOR BORING NO.

A -  \
SURFACE ELEV.

LOCATION

A / 1UA i - A  VlocU \HC©
CONTRACT NO.

°/l]1 A nV tt/n loo
SPO O N  .

3  'O .D . ~2 (% 'I .D .

CASING SIZE HOLE TYPE

I
G R O U N D  W A T E R  L E V E L

jd-tff.t>\/ D ate Tim e D epth R em ark s

HAMMER < r *  p r ?

n o  ,F A L L  - i 2 >  .

HAMMER

# FALL / * / * / / » ’Y 'M S ' Q , 0 TZSPX>tJitl6
DRILLER

INSPECTOR -
C w u U j ^  S p k / / ^ u

C A S IN G

U/} ►

//

III

. . yL

►

L #

D E P T H
S P O O N

B L O W S /6'

W /4

l i
S ' 3

0 _ 1

R E -
C O V ’D

rod

J5 1

i V

Z<?"

1H!

S A M P .3 
N O .

~ ~ 7 r--------------- -------------------------------------------------------------------- ~ ~ T T -

H

5

♦S A M PL E  D E S C R IP T IO N  A N D  R E M A R K S  
_  L IN E  L O C A T E S  C H A N G E  O F  P R O F IL E

6-U K ^l S+ju-X < ^ L f

't'C-yut / ,  F3

_   __

___

7

8

p M ?  \ V J 1fW nWg/L, DM»TT)>Vt*ta/LS

IL&

___________ l3^r-royA o <

-  ftuu <qftrw(?Lg's vi m  ?\? W
 -  <;^vtrp fyfL  g M fa yw vgNm-i. -r zzn d c,

_ ~~ f l u  ■e ^ w w v M < v w w p i g s  T T tso ^ ' D g p _________

N O T E S : 1 —  L e n g th  r e c o v e r e d ;  0 '  —  L o s s  o f  S a m p le ,  T  —  T r a p  u s e d
2  —  U -  u n d is tu rb e d ;  A  »  a u g e r ;  O E R  -  o p e n  e n d  ro d ; V  -  v a n e
3  —  L o g  d e p th  o f  c h a n g e  in  c o lo r  o f w a s h  w a te r ,  l o s s  o f w a te r ,  a r te s i a n  w a te r ,  s a n d  h e a v e  in c a s in g ,  e tc .
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Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET j OF 3

PROJECT
f ’crTV f - v  Q

NAME OF CONTRACTOR BORING NO.

4-3 .
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

SP O O N CASING SIZE HOLE TYPE G R O U N D  W A T E R  L E V E L

> 3 •O .D . • ?  | « • I D . D ate Tim e D ep th R em arks

HAMMER

I * + 0  # FALL J O  *

HAMMER

1 M 6 # FALL
m it l*i fan C 9 " l - J " 4 -  o ;

DRILLER
^ 0 4  V  i ^ CjTb

INSPECTOR

t r y .  P a 4 - « - l

C A S IN G
B L O W S /F T . D E P T H
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i L . i L asl

Time

l - a  S P "

Depth

X . o

Remarks

S A M p le #

C A S IN G
B L O W S /F T .
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HAMMER S A fe tlJ  

l / | 0  *  FALL ~ h > Q

J M t r i
hamm Ier

# FALL
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U/£<ATTAE(\ d O to  D IT1 opJS : t s m - o e o m o c t :
M A ^ v v ^ k le v e l L O i O f t : ;  L A X . X

DISTANCE FROM TOP OF PIPE TO:
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F A r.T < ? P s  -  O -  6 ! o F o f t .  X l f i o H  l / l / I ML T L  R  L / g L l _  CJ\S1V «oG '



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION —

<yaBg9^ g f-WELL MONITORING DATA SHEET

PROJECT: HH- VcRT Tvory PtC ((TC JOB NO: So/~ 2.13-Hd
WELL DESIGNATION: oJ> DATE: H /crDCH&XBoxFor L<MFt̂ w4*3R4ttOi(.y* CASING DIAMETER: £ "  InchW£ATTA£(\ dOtO DIT1 o/OSz . R u a-w o isrtiw :ÎA ,m ^ vbl 1 <̂ ><5 6 ^ o R f) \   ̂L o ^ S r . L/4'T'. t

DISTANCE FROM TOP OF PIPE TO:

PRE-PURGE:
TIME WATER (FEET) PRODUCT (FEET)

7 V F —
POST PURGE: I f '  TO

*

DEPTH OF WELL 3 1 ' f F  FEET
DEPTH TO  WATER - ? ' /  f  FEET
DEPTH OF WATER COLUMN FEET

FA U\C>̂  * X  c r t f t ___
WELL PURGE tnLo tM'ToRtKfrtoVtO

% PAclo  P., - O Jo \Z fad.  ,) ') N ' \ i  L M A P l L T E R  Vo l ' L l . c / . s t > j 6 -



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

MONITORING DATA SHEET

PROJECT: ( V / / -  e t C  U t E JOB NO: S o / -  z. ? 3 -
WELL DESIGNATION: V flh U /V DATE: W l i a - U ^
C H & X  B o X P < ? R  LOv*FU>uj3*3RM£Gifc CASING DIAMETER: Inch
W  £ A T L \ £ X  C O sd D H i o /o s  : I S m m m u c t :
MAUaWMUlgH. ^ o R r V „  -  L o ^ :  L A 'X .X

DISTANCE FROM TOP OF PIPE TO:

PRE-PURGE:
TIME WATER (FEET) PRODUCT (FEET)

6 .-6 3
POST PURGE: K > : *5 . - Z - < 0 ..........

DEPTH OF WELL l3-1̂ > FEET
DEPTH TO WATER 6.63 FEET
DEPTH OF WATER COLUMN L * 7 FEET

j
WELL PURGE

FActT^Pn * 2" X  0-6/0  _— •**

v</9 ________

, SAMPLED BY:______ ______________________________________________ _______

COMMENTS: M t h U  ^  J-je re^  i RlftK j  UV ift

*  F A c < o K 0.6 i F o K .  X l  h) [-■! '( p ' . / l  fA ’c l  C f t  V / ^ L L



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

. MONITORING DATA SHEET

PROJECT: H H -  rcR T  T vozy  F tC  in ~ £ JOB NO: S o / ~ L ? ? - 2 i f
WELL DESIGNATION: fV? Ai  V -  V i> DATE: / /  /  T o / f r C
C H k O lg o X r ^ f t  LOviFLOMS'J^RAXtfaL)- CASING DIAMETER: <J ' ' Inch
V J t -A T H E R  ^  0  m  o /o s :  151 M W t i m i U :

DISTANCE FROM TOP OF PIPE TO:

PRE-PURGE:
TIME WATER (FEET) PRODUCT (FEET)
i Oy Q? f b  0  / —

POST PURGE: u 'vr / t - 3 7 —

WELL PURGE

DEPTH OF WELL FEET
DEPTH TO WATER t h e /  FEET
DEPTH OF WATER COLUMN K  FEET
FAcAoth * X  h —
\/n  L V  K £  To Rfc R£Mo\fcD Z / ' 9 7

J TIME PH
(SU)

TEMP
( 0 )

CONDUCTIVITY
(umohs/cm)

SALINITY
(0/00)

TURBIDITY DISS. 02  
(mg/I)

7 > 7 S K ' l 3  * / '  1 l  t o ■—

w I C ' K 7-3 £ i t .  1 £ .< / C1  f o —

H - c O 7 '7 t h \ 7 ■ 0 ' S t ' V L , / •  £ f l  -  t z  - —

\ i : u 7 31 U ' l 3 / 2 ^ 0  '  h  - ' —

t

•

SAMPLED BY: 

COMMENTS:

A  2 -  <f  £

L,<J r*2— I f  f  n ■; J b a  *6

F\ljtCtX

** F A c -T 6 ‘R. - O.ol'S  P o l l  X i M H - l  P I A S T E R  V g L L  C - a s w G '



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION “

*y ia S 9 ^ B ^ W E L L  MONITORING DATA SHEET

PROJECT: H H -  rcR T  T v o a v  f b C  f i T£ JOB NO:
WELL DESIGNATION: M k /-  Q-UJ'- 7 DATE: ' * /  l c  V
C  ttbC K  S o x  Fo r  l c m f U ’w U^I R A rtfrnY CASING DIAMETER: f  "  Inch
U /£ A T T \E (\ C & toD  IT iofO S: _ _ i s m m m m :

> , * , . L W A , E K  L E l/E L  -  L ( ? ^ .  L A T H

DISTANCE FROM TOP OF PIPE TO :

PRE-PURGE:
TIME WATER (FEET) PRODUCT (FEET)
W W < g 'tl *—

POST PURGE: W -1 C ± U . ______

DEPTH OF WELL /*/• <?j? FEET
DEPTH TO WATER . . . .  f ' X l FEET
DEPTH OF WATER COLUMN W * FEET

■
WELL PURGE

FAoTotK * X O 'tlf  _
i/o I O H £ To Rfc RGMo Veo •5'f/

COMMENTS:

F A c .-f< ? P ^  ~ O . C l ? :  F o O . p i / i n t i L R  g u -  c . a s i - . ) 6 -



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION 

tbeaaaSi^B^WELL MONITORING DATA SHEFT

PROJECT: H H ~  V e R T  T v d r y  i ( T C . JOB NO: S o / -  L 3 3 -
WELL DESIGNATION: fh i/'IO DATE: II '
C W k O t R O X f o f K  L 0 v i F L 0 x s j * 3 f U T £ 6 i f c CASING DIAMETER: 3^ Inch
W  t ATHAER OCn^ 0  ITi o /JS  :  SV/i _____i s m w o m i u :  0.0

L / l T . r

DISTANCE FROM TOP OF PIPE TO:

PRE-PURGE:
TIME WATER (FEET) PRODUCT (FEET)3 Iffy £  f / r

POST PURGE: x-ufa .... . Z f l
DEPTH OF WELL Jtfo I 1 3 . ‘/ X FEET
DEPTH TO WATER W - FEET
DEPTH OF WATER COLUMN 6 .yv- FEET

* FAOTO& * X f i . s n  s. -"i
WELL PURGE

\Ln I V  K  fc T o  Rfc R £ tfo  Ved -3 .fr

CO M M E N T S : U J ? [) @  j '■ /

% f - A c - T ^ R .  -  O , v \ 2  r o \ \  j x _  fo 0 \-( p i / i r - l LT £ R  c y \S T ,o C "
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PA 547 

6-90 Engineering Department 
Construction Division 

M a t e r i a l s  E n g i n e e r i n g  S e c t i o n

BORING REPORT

THE PORT AUTHORITY

SHEET J O F J

PROJECT NAME OF CONTRACTOR 

Cp-Oru^ Oh, Ht'by

SORING NO.

V G - - s r - i s

SURFACE ELEV.

LOCATION

/Pol v/fottji/ ?,Je
CONTRACT NO.

410{>Jft~QoC
DATE

lo /z y /c ^
SPOON

0 "  -O.D. ! / ?

CASING SIZE HOLE TVPE GROUND WATER LEVEL
"I.D. Qvspw. .. Date Time Depth Remarks

HAMMER f r j J 0 

1 H Z '  « FALL l o

HAMPER

If FALL le'llllci . ( i f 3 .7
DRILLER

0  (Zo ic#

*> /

INSPECTOR
O X o u ^

CASING
BLOWS/FT. . D E P T H  ^

^  o  ^

± L

CMs

►> la  ■<

S L

SPOON
BLOWS/6"

U soM

cH

- Q -

(Jlys

►

.H

RE- 1 
COV'D

F t/

i z .

S A M P .S 
NO.

z B-

)

’ SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE 0 . 0

F i l l  - f c c f r  ' &c.ycJpJ Ce>̂ c>«.7p
   -

f i l l  -  O u F l J  57 2

W ' V

- 6 -

> r (

2  c/ 1

a r

/ 6 ‘

£

7

8 r

F t  I t  L f  j J C '— r  7  l i ^ v ^ J _______________  ______

' ~ w  ” r — -

l o
# - J lC L

8/<c.lL 7  o,Q

 ^oUoy>^F. ____

$ 7  5 ^  u  e  k^U<,J  Us I Th E jj?  l yf#T*c-> 
H o 'F Z ^ Z i  S q u J’, & /1 SptfCcit-eh/'_______

NOTES: 1 — Length recovered; 0” — Loss of Sample, T — Trap used
2 — U = undisturbed; A = auger; OER » open end rod; V = vane
3 — Log depth of change m color of wash water, loss uf waier, artesian water, sand heave in casing, etc.
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PORT AUTHORITY OF NY & NJ 
Engineering Department ■ Materials Division
Well Installation R eport Sheet 2  of^
PROJECT

/ ^Urrh^rs Tj>IT'
CONTRACT NO.

lo c a t io n  ' 0 

PteLcvJr .t s T I a  /Qo? IieiTl
c o n t r a c t o r

WEU. NO.

P& 'Sr- i_s
W ELtTYPE INSPECTOR

0
DRILLER

Q
DATE .

!&/2yfcit,

Well Development Report (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

Da t e

WATER LEVEL BEFORE i(7  C / WATER l e v e l  a f t e r . . .  L . c / TAKEN "T' O MINUTES AFTER

eh' ’ dia. PVC pipe w/steel locking cap

LI

L2 = 3,o ‘

L 3 * _ i£ S L

L1

L2

L3

Cap-

3orlng diameler

•?,<7 '

Top of surface 
& cement grout

Top of bentonite seal 

Top of well gravel filter

/

2 a .  o '
Bottom of well 

Bottom of boring

REMARKS:

HJ, tf.cMAil j  /h r -7a.o‘ Lp Cfh Tojl-
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ENGINEERING DEPARTMENT 
MATERIALS ENGINEERING DIVISION

THE PORT AUTHO RITY OF N .Y  & N.J.
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PA 547
6-90 Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

T H E  P O R T  A U T H O R IT Y  ®[p K ftf©  KLD

.... SHEET 1 OF

PRO JECT

MM  M T '  PotTHbay/

NAME OF CONTRACTOR

OfQic. P h l l /w
BORING NO.

5 T *

SURFACE ELEV.

LOCATION I
'&s La i.J n J T /<. r r lG ' l /J t t  Isye<tn h i oft h

CONTRACT NO.

V ¥t-ccc
DATE .

(o fZ y /o z
SPOON

O.D. t H
CASING SI2E HOLE TYPE G R O U N D  W A T E R  L E V E L

4 - •I.D. <HU/ B Dale Time Dflpth Remarks

HAMMER

\Hc/ t FALL id 0
HAMMER

# FALL „ la jv / l o \ : ^ ,C /

d r i l l e r

V  Ccoire.
INSPECTOR

^0 X oloc.
C A S IN G

B L O W S /F T  ̂ O E P T H
SP O O N

B LO W S /6"
R E-

C O V D
S A M P .3

N O .
I ’ S A M P L E  D ES C R IPT IO N  A N D  R E M A R K S

L IN E  L O C A T E S  C H A N G E  O F  P R O F ILE  r f/1

Mfo/Uc/ M.o*J Ft* \

f t . i 5 1
) f i l l -  Z c f r

< ■

2 _
So./»^ L o

i
I 4 / f V/ > P ,11- C r * s l S i ' l l , j

q iq 
i

n
 

1
1

V '
Fdy 'SI} ,? * t 1 “'2-0 L&> /V--SJ*- X S

t - a d
1 - - ( V ’

1
3 U J ,

k/Csj-/— / - -

~ 2— >Sh *5 £2AKe_

f
Z . -  2- D ’ b

_ r?f£/7

3 '  3

Y - - 5 " lc 4 1 F~ J~y Si tT~

t*. 5  r i

3 - 5 ~
rL> '-1 l o h

1 ,

i J------- -  3  s - - -
NOTES: 1 — Length recovered; 0" — Loss of Sample, T — Trap used

2 — U -  undisturbed; A ■= auger; OER « opert end rod; V *  vane
3 — Log depth of change in color of wash water, ioss of wator, artesian water, sand heava in casing, etc.



SEP-02-2004 15=56 Pft MY NJ 9735657649 P. 0b

PA 547
6-90 Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

THE PORT AUTHORITY

PROJECT

N T -  PoyTzE/say*/ Z>orcb<Kj> T » jT

NAME OF CONTRACTOR

drot<s Oy-t ( !ft,v
BORING NO.

f ( r T > T  1 0
SURFACE ELEV.

lo c a t io n  1

frh 'L u J G i/T '*  f 'o lc J  -m fci /Pri'ist 1 s N c tT i  S ,o6

CONTRACT NO.

' i ' K ’ f f - c c C
DATE ,

/  Of Z<//&Z,
SPOON O

Q -  "0.0. ) / V  *I.D.

fcASING SIZE hiOLE TYPE

} f U /  l'$ ’M oU )c*
GROUND WATER LEVEL

Date Time Depth Remarks

HAMMER fycDcs 

!H C s  * FALL 3ct

HAMMER

4 FALL
DRILLER -

(7 Cc/al>dg
INSPECTOR ,

/ /

CASING
BLOWS/FT.

X u /

_  DEPTH .
*  3 5 “ i

SPOON
BLOWS/6*

f -  (oO

RE-
COVD

\ c/v

SAMP.
NO.

?

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE jjTp

* £ JL °± ±3-

  &~h c kj>e.k-rc/1,,iTh P it)

_ _  - H >  _$'!! J )i_5 C ard s '/ _

NOTES: 1 — Length recovered; 0” — Loss of Samplo, T — Trap used
2 — U ■ undisturbed; A » auger; OER « open end rod; V -  vano
3 — Log depth of change in color of wash water, loss of water, artesian water, sand heave in casing, etc.
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PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division
Well Installation Report Sheet 2. of y
PROJECT

iH h M T -  Qorl J jso )v  S  <s> chew
c o n t r a c t  n o .

V ^ - f  s-o&C
LOCATION

$"5 La1JO tsT /a- Ao/t/G<; fyoioioj
c o n t r a c to r

C.V<U/$. VbJIia.„
WELL NO.

PC- S T - 1  P
WELL TYPE

P  *
INSPECTOR

Q.HqUj?.
DRILLER date  ,

1 P /  (co

Well D evelopm ent R eport (note-. w a te r  le v e l  re a d in g s  f r o m  to p  o f  pvc)

DATE , I

\  UhMo i WATER LEVEL BEFORE '  1 WATER LEVEL AFTER t'S.I TAKEN t C m in u t e s  a fter

*>- " dia. PVC pipe vWsteel locking cap

L1 =_ 3.o'

L2 = 27,o (

L3 = 1

^(^EMARksT

L1

L2

L3

Cap-

\

. 0 Top of surface 
& cement grout

oyewm fS

M o  '

H o ’

Top of bentonite seal

Top of well gravel f i l te r ,

3 7,0

n o
Vo1'

Bottom of well 

Bottom ol boring

Boring diameter
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THE PORT AUTHORITY OF N.Y & N.J.
ENGINEERING DEPARTMENT 

MATERIALS ENGINEERING DIVISION
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PA 547
6-90

THE PORT AUTHORITY
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT

PROJECT

location

$5 LmrJG<sJ I pj) olfqU/tML U/e{p $,Jp 
HOllk TYPE

er

NAME OF CONTRACTOR

C v  e,t <, Qr, Hi.l±s—

BORING NO.

PC- S T  2 S
CONTRACT NO.

iT C r  ? ? -  OOC

SHEET OF J
SURFACE ELEV.

DATE
'■GZ,

SPOON

-O.D. /V 'I.O.
HAMMER Kh'Jo

I  ‘i o  « FALL 3 U

CASING SIZE

tyvi
MERHAMMER

# FALL
d r ill e r

0  Cpgln?
INSPECTOR

aU-e

Date

t&h'sln

GROUND WATER LEVEL
TimB

££2
Depth

3,o

Remarks

U s h, (j,

CASING
BLOWS/FT.

I

E x

SPOON
BLOWS/6"

I9i

Xicllou/

3 err*.

Bl/£ £ -

► b  *

* 1 0 - 1

i u
-4b

*\

~cr

v2_— 2 ^
~ (

\  s

RE-
COV'D

K l/

V I

SAMP.
NO.

‘SAMPLE DESCRIPTION.AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE G O

2 .

j

9V'

> v '

H - 2 -
2 3 '7

- Z .
U/-&*-

H
T - - I

- v

S 1’

( v

F ,ll"  Cilse/jjrj CyaojL  ̂ CotsCYjttc, &7ZU u

_FfJl ~ Q^iT< (h t'l’t 'i L \s»s> ■{fis/'-t _2_tyr_s

So.Atvg.

7

0

 DkJU£>ocI_  _

^R/rwa._______________

S  V̂yv̂   T*r  C-f'Lo^a.c/

UU/S 9 -0 ,

&cjTTos* o f - S o

Pit] $ £isr<yn ĵ G^isc-^^/'UstTh 7?iIZ Y^AsTy^___

P h I qsjk/ 4 flJ  ] On e ___ ____

NOTES: t — Length recovered; 0" — Loss of Sample, T — Trap used
2 — U i  undisturbed; A ■ auger; OER *  open end rod; V «* vane
3 — Log depth of change in color of wash water, iocs of water, artesian water, sand heave in casing, etc.



PORT AU TH O R flXO F NY_& N J  
Engineering Department - Materials Division

We// Installation R eport Sheet ^ o f  y
PROJECT

M M W t '  u orT  "Loci'/ J'j>sT
CONTRACT NO.

°eC
LOCATION '

U < J o J J  it. Qi/Ofj fltaus/tsr U / o t f  S ic/e
c o n t r a c t o r

WELL NO.

5T 2  T
WELL TVP^ / INSPECTOR DRILLER e 1 / to / zC 'oz-

Well D evelopm ent Report (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)
D A TE

io h v l< * - W A T E R  L E V E L  B E F O R E  5 "  l  ̂ W A T E R  L EV E L  A F T E R  ^  ^ T A K E N  /  . M IN U T E S  A F T E R
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THE PORT A U TH O R ITY  OF N .Y  &  N.J.
ENGINEERING D E P A R TM E N T  

MATERIALS ENGINEERING DIVISION
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PA 547
6-90

THE PORT AUTHORITY ©[? 0S57& 5510
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET I OF J

PROJECT

HU M T -  f o r i  ~ £ |/o )y  S o h c W y T ^ r
lo c a t io n

NAME OF CONTRACTOR

o y .(Zt-Ctly 0>, ill '
BORING NO.

f o - s r ^ z o
SURFACE ELEV.

CONTRACT NO. DATE

SPOON ^

'H  -o .o . I / %  "I.D.

CASING SIZE HOlSE TYPE

/H U y  f> tooArt7ov
ground water level

Date Time Depth Remark*

hammer ty u fo

i ' i c /  # FALL 3 d

HAMMER

*  FALL \ o k z
j 0 K . l.o i if f  } f  fk -C *

d r ill e r  ^
p  CColin.

■ 1 . 0  -  ■

CASING
b l o w s /f t .

%

. DEPTH
►* O  '

LL/

'-Z-

SPOON
BLOWS/S'

►  -41

\L)

RE-
COV’D

f t / /

►^5*0

►- f?5~

I t / ’1

/ r

SAMP.
NO.

B

3

7

.S';

7 ‘<

ft
7

’SAMPLE DESCRIPTION AND REMARKS 
I IJ N E  LOCATES CHANGE OF PROFILE 0.0

F| /<— (s\-cuj\ C> V*\oJ<%tJ0 , EHc.
I I >f '

1f-. 11 {ubiL> rf~Crr*> *-j S / U  >».i _____ ___

/ . 0

LS'*£_

_S-3"r6_______________________________________ ;__

7 f t  k  *(T'r->T<\ $ ~ s)° Say PG- ST 2-0

. B/otfc &frxi,xs  F

&

Rl<c(c. S ce^o /. T h S j / T
'ZS.■o

F*6r. I L

 ̂ c  w i‘Th P10 ^a T /ir
Scu^rf/s*. S c o y jj  g f /L j^ S C , rob*/

©

f t  H/oascs S q/~<Jj t>  f  , / r 3v<

fiolJoA. t/f' Pet-1 *
NOTES: 1 — Length recovered; 0" — Loss of Sample, T — Trap used

2 — U -  undisturbed; A auger; OER -  open end rod; V «= vane
3 — Log depth of c h a n g e  in color of wash water, loss of water, artesian water, sand heave In casing, ate.
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► -M
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Bhck PzsT JZj l

. /3sr ̂  o’/ 2 6o  /* / <- z z 7

iTh . & 2. ___________

 & > } O h ___________

OTES: 1 — Length recovered; 0" — Loss of Sample. T — Trap used
2 — U -  undisturbed; A *= auger; OER = open end rod; V = vane
3 — Log depth of change in color of wash wafer, loss of wator, artesian water, sand heave in casing, etc.
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„ (sy^y T *  5*. / /
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. 1 1 ^  i!3 C y l b s  J S ' Z U a a l f  t y - h  _____________________________

I C r-f^ S a ^cJ, T y  7  /-7~

“ ~ s “1S02A.
NOTES: 1 — Length recovered; 0" — Loss ot Sample, T — Trap used
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F ,fl~  f t C f t -  j Z r y r b J  Ccr^CtsT* t o

E l.Ii C iL iS L jZ

3 j ±
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NOTES: 1 — Length recovered; 0* — Loss of Sample, T Trap used _

2 — U -  undierturbod; A » auger; OER « open end rod; V « vane $ o l? o ^  o ^ & c > r  ‘
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1.0 Executive Summary
The Port Authority of New York and New Jersey (Port Authority) is currently redeveloping the former 

Proctor & Gamble (P&G) Port Ivory Facility, now known as the Howland Hook Marine Terminal 

(HHMT) -  Port Ivory-Facility. The HHMT-Port Ivory Facility is located at 40 Western Avenue in Staten 

Island, Richmond County, New York and consists o f three parcels: Block 1309, Lot 10; Block 1338, Lot 

1; and, Block 1400, Lot 1. This report addresses conditions at only the eastern portion o f Block 1400, Lot 

1 and the southern portion of Block 1338, Lot 1. These portions o f the HHMT-Port Ivory facility are also 

known as Area 2A and Area 2B, respectively; collectively, these portions o f the facility are referred to as

Prior to conducting the Supplemental Remedial Investigation (SRI), Hatch Mott MacDonald (PIMM) 

conducted various phases of environmental investigation at Site 2 between calendar years 2000 and 2003 

on behalf o f  the Port Authority. The overall goal of these investigations was to determine the appropriate 

remedial actions, if any, for soil and/or groundwater at Site 2 given the proposed site redevelopment for 

commercial (intermodal facility) purposes. For the purposes of this document, an intermodal facility is a 

commercial site where products are received via one mode of transportation and are ultimately distributed 

via a different mode o f transportation. Prior to the SRI, HM M ’s environmental investigation efforts have 

included the performance of a Phase I Environmental Site Assessment with an additional file review 

(Phase I ESA), Sitejnvestigation (SI), and Remedial Investigation (RI). The results of the Phase I ESA, 

SI, and RI are summarized in the report entitled Revised -  Site Investigation and Conceptual Remedial 

Action Workplan Site 2A/2B and dated September 2004, which has been submitted to the NYSDEC.

Although information from previous investigations has been included as necessary for clarity, this report 

primarily summarizes the findings o f the SRI conducted at Site 2 between October 2004 and April 2005. 

The overall goal of the SRI was to determine whether additional investigative and/or remedial action, of 

any medium, was necessary at Site 2. In addition, this report summarizes the indoor air quality 

assessment data required by the New York State Department of Environmental Conservation (NYSDEC) 

and New York State Department o f Health (NYSDOH) at Area 2A and the initial investigation o f soil 

impacted by light, non-aqueous phase liquid (LNAPL-impacted soil) encountered during construction 

activities in the western portion of Area 2B. An investigation of indoor air quality was not required at 

Area 2B as no buildings currently exist or are proposed for Area 2B.

Site 2.

B O l
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In the Phase I ESA, the Port Authority identified Areas o f Concern (AOCs) at both Area 2A and at Area 

2B. The AOCs were generally grouped into the following categories (the location o f the AOCs in each 

category is provided in parenthesis):

• Underground Storage Tanks (Area 2A);

• Precipitate at Bridge Creek (Area 2A);

• Fill Material (Area 2A and Area 2B);

• Previously Identified Soil and Groundwater Contamination (Area 2A and Area 2B);

• Railroad Tracks and Siding (Area 2A and Area 2B);

• Surface Staining (Area 2A);

• Pits and Drains (Area 2A);

• Former Structures (Area 2A and Area 2B); and,

• Groundwater (Area 2A and Area 2B).

All AOCs identified at Area 2A and Area 2B during the Phase I ESA were investigated during the SI and 

RI. Based on the results o f these investigations, it was determined that no additional investigation and/or 

remedial actions were warranted at the majority o f the AOCs. However, as set forth in the Site 

Investigation Workplan Addendum - Sites 1 and 2A/2B (SIWP) dated March 24, 2005, additional 

investigation was proposed at four AOCs located at Area 2A and at one AOC located at Area 2B. The 

four AOCs located at Area 2A were identified as AOC-Stain3, AOC-UST7, AOC-Bldg20, and AOC- 

Bldg32/32A. The AOC identified as AOC-Stain3 was associated with staining observed on the unpaved 

(i.e., soil) floor o f former Building No. 20. The remaining three AOCs located at Area 2A were 

associated with former underground storage tanks (USTs), including two AOCs (AOC-Bldg20 and AOC- 

Bldg32) where USTs were removed by P&G during the 1990s (i.e., prior to the property transfer to the 

Port Authority) and one area (AOC-UST7) where USTs previously utilized by P&G were identified and 

removed by the Port Authority.

The AOC that was located at Area 2B and was included in the March 24, 2005 SIWP was AOC-Southem 

Area, which was referenced as “Southern LNAPL Area” in the SIWP. This AOC was associated with 

inactive underground pipelines that were previously used to transport petroleum and that are situated 

within an easement believed to have been owned at one time by the Tidewater Pipeline Co., Ltd. 

(Tidewater). The investigation o f soil along these pipelines was initiated because, during implementation 

o f the SI and RI activities at Site 3, located immediately north of Area 2B, LNAPL-impacted soil was 

encountered at several locations along the pipelines. Maps provided by the Port Authority indicated that
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the easement and the pipelines are present in Site 3 and extend into and through Area 2B. Since these

pipelines were a potential LNAPL source, the Port Authority investigated soil quality along the pipelines.

The performance of an indoor air quality assessment was required at Area 2A by the NYSDEC and 

NYSDOH. This investigative effort was required in three Buildings located at Area 2A: Building No. 40, 

then an unoccupied building; Building No. 41, the primary office building utilized by the Port Authority; 

and, Building No. 45, a guard shack. Building No. 41 and Building No. 45 are the only remaining 

buildings at Area 2A. Building No. 40 has since been razed, and two temporary modular offices are 

currently being constructed in the footprint of former Building No. 40.

The Port Authority voluntarily conducted initial investigative activities at Area 2B when LNAPL- 

impacted soil was encountered during August 2005 along the sidewalls of an excavation that was not 

located within any known AOC. The Port Authority encountered the LNAPL-impacted soil while 

modifying storm water infrastructure in the western portion o f Area 2B. As part o f the preliminary 

investigation o f this new AOC, identified as AOC-Westem Area-, the Port Authority implemented a soil 

and groundwater sampling program.

Summary of SRI Scope and Results - Area 2A

The SRI effort at Area 2A included the investigation o f AOC-Stain3, AOC-UST7, AOC-Bldg20, and 

. AOC-Bldg32/32A.~ The objective for the SRI at Area 2A was to confinn the successful remediation of 

soil at the previously-investigated AOCs. The scope o f work included the drilling o f 16 soil borings and 

the collection o f 16 soil samples that were analyzed for Target Compound List (TCL) volatile organic 

compounds with a 10-compound library search (VOC+10), TCL semivolatile organic compounds with a 

15-compound library search (SVOC+15), Target Analyte List (TAL) metals, and total petroleum 

hydrocarbons (TPHC).

Field observations made during implementation of the SRI at Area 2A indicated limited soil impacts at 

these AOCs. Discolored soil was observed at AOC-Stain3, AOC-UST7, and AOC-Building32/32A. 

Isolated “pockets” o f LNAPL-impacted soil were encountered at two locations at AOC-UST7. No 

indications of LNAPL-impacted soil were observed at AOC-Bldg20 and AOC-Bldg32/32A.

Analytical results for soil samples collected during the SRI revealed similarly limited impacts attributable 

to prior land use and prior P&G operations at these four AOCs. The concentrations of six semivolatile
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organic compounds (SVOCs) and nine metals exceeded corresponding NYSDEC Recommended Soil 

Cleanup Objectives (RSCOs). However, with the exception of arsenic detected in soil at AOC-Stain3, 

these SVOC compounds and metals have been detected at similar concentrations in soil throughout the 

HHMT-Port Ivory Facility and are attributable to the previous placement of fill materials throughout the 

property by P&G. The concentration o f arsenic in soil at AOC-Stain3 is atypically high relative to the 

concentrations o f arsenic detected in fill materials throughout the property; however, because the 

environmentally degraded soil is more than five feet above the water table and will be covered by 

impervious materials, precluding direct contact with the soil and migration of arsenic to groundwater by 

water percolating through the unsaturated zone, no remedial action is warranted with respect to the soil 

degraded by arsenic. It is the Port Authority’s intent to address soil impacts that remain at Area 2A 

through completion of the proposed redevelopment o f Area 2A and the establishment o f an area-wide 

Environmental Easement to the NYSDEC. No further investigation or remediation is warranted for soil at 

these AOCs.

Summary o f SRI Scope and Results- Area 2B

The SRI at Area 2B included the investigation of the environmental quality of soil and groundwater at 

AOC-Southem Area. The objectives for this portion of the SRI were as follows: to determine the 

locations o f the underground pipelines in the Tidewater easement; to confirm the presence or absence of 

LNAPL-impacted soil along the Tidewater pipelines; to delineate areas o f LNAPL-impacted soil that 

were located along the Tidewater pipelines; to quantify the concentrations o f regulated compounds in soil 

along the Tidewater pipelines; and, to determine whether the presence o f LNAPL-impacted soil along the 

Tidewater pipelines has degraded groundwater quality (i.e., is a source area for regulated compounds in 

groundwater). The scope of work included the completion of geophysical surveys, the drilling of soil 

borings, the installation of temporary wells, and the collection o f soil and groundwater samples.

The Tidewater pipelines were located using geophysical methods, which included ground penetrating 

radar (GPR) surveys, induced electromagnetic (EM-61) surveys, and line tracing methods. During 

implementation o f the line tracing, a test pit (EXT-1) was excavated to expose the pipelines so that an 

electric current could be applied directly to the pipelines. Soil borings were drilled at intervals of 

approximately 50 feet along the previously-located sections o f the Tidewater pipelines. LNAPL- 

impacted soil, identified based on the presence o f odor, discolored soil, LNAPL, and/or elevated 

concentrations o f volatile organic vapors, was encountered at test pit location EXT-1 and soil boring
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locations TW43A, TW-47 and TW-48. Additional soil borings were drilled to delineate the extent of the 

LNAPL-impacted soil and temporary wells were installed to evaluate groundwater quality at these areas.

The approximate volume o f LNAPL-impacted soil is 1,300 cubic feet (48 cubic yards) in the vicinity of 

test pit location EXT-1, including soil boring location TW-43A and 38,400 cubic feet (1,420 cubic yards) 

in the vicinity o f soil boring locations TW-47 and TW-48. Soil sampling analytical results indicate that 

higher LNAPL saturation in soil, as determined by field observations, is associated with the presence o f 

tentatively identified volatile organic compounds (VOC TICs) and TPHC. No RSCOs have been 

established with respect to these compounds. Based on the groundwater sampling analytical results, the 

presence o f the LNAPL-impacted soil does not appear to have degraded groundwater quality with respect 

to regulated organic compounds.

While the presence of LNAPL in soil is itself an impact, soil and groundwater sampling analytical results 

indicate that the presence of LNAPL-impacted soil has not degraded the environmental quality of soil or 

groundwater with respect to regulated metals and organic compounds and relative to the impacts 

attributable to fill materials placed at the HHMT-Port Ivory Facility by P&G. However,, the Port 

Authority intends to remove free (i.e., mobile) LNAPL via pumping and limited soil excavation. The 

LNAPL is most likely to be mobile where it is present at relatively high saturation. Based on the 

concentration o f volatile organic vapors and TPHC in soil, HMM identified four locations in AOC- 

Southem Area where mobile LNAPL was most likely to be present; this portion of Area 2B was targeted 

for remediation during the proposed Interim Remedial Measure (IRM). Except for the areas where 

mobile LNAPL is encountered and removed during the IRM, no further investigation or remediation is 

warranted at this AOC.

Initial Investigation of AOC-Western Area -  Area 2B

As noted above, this investigation was conducted by the Port Authority following the observation of 

LNAPL-impacted soil in the western portion of Area 2B. A set o f five pipelines, identified as the 

Tidewater pipelines, and a single, inactive 12-inch-diameter pipeline within an easement granted to Texas 

Eastern were observed within the excavation. Fine-grained, organic meadowmat soil was observed 

within the excavation at a depth o f approximately six feet below ground surface (bgs); soil beneath this 

meadowmat soil is not anticipated to be degraded with respect to environmental quality.
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The investigation of AOC-Western Area involved the collection of five soil samples and one groundwater

concentrations of TPHC are above those generally detected throughout the HHMT-Port Ivory Facility. 

No other soil impacts attributable to the presence of LNAPL-impacted soil are apparent based on the soil 

sampling analytical data. Groundwater analytical data reveal only low concentrations o f  two PAH 

compounds, a subset of SVOCs.

Additional investigation of soil and groundwater quality is warranted in the vicinity o f AOC-Western 

Area. While soil and groundwater quality has been investigated in the vicinity o f the Tidewater pipelines, 

an investigation of soil and groundwater quality is warranted along the Texas Eastern pipeline.

Indoor Air Quality Assessment -  Area 2A

As noted above, the NYSDEC and NYSDOH required the Port Authority to complete an indoor air 

quality assessment at Area 2A. The goal of the assessment was to determine whether the presence of 

volatile organic compounds in soil gas (if any) has resulted in elevated concentrations o f volatile organic 

vapors within any building scheduled to be occupied following redevelopment of Area 2A. Two 

buildings, the guard shack (Building No. 45) and the engineers’ office building (Building No. 41), are 

currently scheduled to be occupied following redevelopment. A building adjacent to the guard shack, 

Building No. 40, has been demolished. Two temporary modular offices are currently under construction 

in the footprint of Building No. 40, a soil gas sample was collected adjacent to this building. Please note 

Building No. 40 was razed after performance o f the indoor air quality assessment.

Air sampling results revealed concentrations o f volatile organic vapors are present within Building No. 41 

and Building No. 45. In general, the concentrations o f these vapors are below guidance values and 

standards promulgated by the NYSDOH; in all cases, the concentrations o f these vapors are below the 

Recommended Exposure Limits (RELs) set by the National Institute for Occupational Safety and Health 

(NIOSH). The sources of these volatile organic vapors include ambient outdoor air, cleaning supplies and 

other sources within the buildings, and volatile organic vapors in soil gas. The modular offices that will 

be constructed in the footprint o f Building No. 40 will be mounted on piers and elevated above land 

surface. Therefore, any vapors migrating out of the ground will be vented and/or diluted so that the 

occupants of the trailers will not be exposed. Based on the results of this investigation, no further action 

is warranted with respect to indoor air quality at Area 2A.

sample from the excavation. The soil sampling analytical results indicate that, in some soil samples,
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Summary o f Recommendations -  Site 2

No further investigative or remedial actions are warranted at any AOC at Area 2A or with respect to 

indoor air quality at Area 2A. Additional investigative activities are warranted at AOC-Western Area at 

Area 2B. Remedial actions, which have been proposed as part of an IRM, are warranted for the removal 

of mobile LNAPL from the subsurface at AOC-Southem Area at Area 2B.

2.0 Introduction
The Port Authority Howland Hook Marine Terminal (HHMT)-Port Ivory Facility is located at 40 Western 

Avenue in Staten Island, Richmond County, New York, as presented on Figure 1. The HHMT-Port Ivory 

Facility consists of three parcels: Block 1309, Lot 10; Block 1338, Lot 1; and, Block 1400, Lot 1. The 

Port Authority of New York and New Jersey (Port Authority) purchased these three parcels from Proctor 

and Gamble (P&G) in 2000. The HHMT-Port Ivory Facility is bordered by Bridge Creek to the west, the 

Arthur Kill to the north, wetlands and vacant land to the east, and a railroad to the south. Public roadways 

separate the three parcels: Western Avenue separates Block 1400, Lot 1 from Block 1338, Lot 1 and 

Richmond Terrace separates Block 1309, Lot 10 from Block 1338, Lot 1.

The Port Authority is in the process of redeveloping the HHMT-Port Ivory Facility for a commercial end 

use; specifically, the Port Authority intends to utilize the property as an intermodal facility. For the 

purpose of this report, an intermodal facility is defined as a facility where cargo transported by ship is 

transferred to intermediate and final destinations via train or truck. Following redevelopment, the 

majority of the HHMT-Port Ivory Facility, including Site 2, will be paved or otherwise covered with 

impermeable or low permeability materials.

As part o f the facility redevelopment, the Port Authority entered into the New York State Department of 

Environmental Conservation (NYSDEC) Voluntary Cleanup Program (VCP) in August 2002. The Port 

Authority’s objective for entering into the VCP program with the NYSDEC was to address the presence 

o f contamination due to prior operations at the facility that were unrelated to the Port Authority. The Port 

Authority has established different redevelopment schedules for different portions o f the facility. To 

accommodate the Port Authority’s redevelopment schedule for Block 1400, Lot 1, in particular the 

northwest portion of this parcel, the NYSDEC has agreed to expedite the review o f information pertaining 

to certain portions of the facility. Thus, the Port Authority agreed to address the facility as four “Sites” 

and to present assessment, investigation, and remedial action information/documentation for each

individual Site. Please note, the VCP agreements have been executed for only three of the four Site
B
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date; the fourth Site is referred to as a “Future Site.” The Sites have been defined as follows: Site 1 

consists of the northwestern portion of Block 1400, Lot 1; Site 2 consists of the eastern and southern 

portions o f Block 1400, Lot 1 (Area 2A) and the southern portion of Block 1338, Lot 1 (Area 2B); Site 3 

consists o f the central and northern portions o f Block 1338, Lot 1; and, Future Site 4/2C consists of Block 

1309, Lot 10.

This report includes information associated only withSite 2. Figure 1 presents the location o f  Site 2 in 

relation to the locations of Sites 1 and 3 and Future Site 4/2C. Figure 2 depicts the easements located at 

Area 2A and Area 2B.

2.1 Environm ental Investigations at Site 2

On behalf o f the Port Authority, Hatch Mott MacDonald (HMM) has completed several phases of 

investigation at the site, including a Phase I Environmental Site Assessment and Supplemental File 

Review (Phase I ESA), a Site Investigation (SI), a Remedial Investigation (RI), and a Supplemental 

Remedial Investigation (SRI). The Phase I ESA and SI were conducted to identify and characterize Areas 

of Concern (AOCs) at the facility in 2000, prior to the Port Authority’s purchase of the facility. The RI 

and SRI were conducted following the transfer of the property from P&G to the Port Authority. The RI 

was conducted to further investigate selected AOCs that, based upon the results of the SI, were deemed to 

warrant additional investigation. Some of the AOCs targeted for investigation during the RI were 

inaccessible due to their proximity to buildings and other structures; subsequent to the RI, most of these 

buildings were demolished and these AOCs were therefore accessible during the SRI. In addition, field 

observations made during the SI and RI indicated that soil impacted by light, non-aqueous phase liquid 

(LNAPL-impacted soil) was present at certain locations at the facility. The SRI, the subject o f this report, 

was conducted at Area 2A to confirm the success o f previous remedial activities conducted at four AOCs 

by P&G and the Port Authority. In addition, the NYSDEC and NYSDOH required that the Port 

Authority assess indoor air quality at all buildings that will be occupied following the redevelopment of 

Area 2A. The SRI was conducted at Area 2B to further evaluate the physical location o f the pipelines and 

potential impacts to environmental media from any petroleum compounds that may have discharged from 

these pipelines. In addition, LNAPL-impacted soil was observed during modification to the stormwater 

system in the western portion of Area 2B. The area of LNAPL-impacted soil, identified as AOC-Western 

Area, was subject to an initial investigative effort, which consisted of the analysis of five soil samples and 

one groundwater sample. This report summarizes the SRI efforts and results at both Area 2A and Area
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2B, the indoor air quality assessment (Area 2A), and the initial investigative effort at AOC-Western Area 

(Area 2B).

It should be noted that additional investigation was simultaneously performed at Site 1, Site 3, and Future 

Site 4/2C. These efforts are described in reports prepared for those sites under schedules established by 

individual VCP agreements. This report addresses those issues associated with Site 2 in an effort to 

determine whether additional investigative and/or remedial action was necessary at any AOC. This report 

is submitted pursuant to the VCP Agreement (VCP Site 00674-2), established for Site 2.

2.2 Report Goal and O rganization

The overall goal o f the SRI was to determine whether additional investigative and/or remedial action, of 

any medium, was necessary at any AOC atSite 2. The objective of the SRI at Area 2A was to confirm the 

successful remediation of soil at the four previously-identified AOCs. The objectives of the SRI at Area 

2B were to determine the locations o f the underground pipelines in the Tidewater easement, to confirm 

the presence or absence of LNAPL-impacted soil along the Tidewater pipelines, to delineate areas of 

LNAPL-impacted soil that were located along the Tidewater pipelines, to quantify the concentrations o f 

regulated compounds in soil along the Tidewater pipelines, and to determine whether the presence of 

LNAPL-impacted soil along the Tidewater pipelines has degraded groundwater quality (i.e., is acting as a 

source area for regulated compounds in groundwater).

Analytical data and field observations generated during the SRI, and as necessary, from the SI and/or RI, 

are summarized in tabular form and, as appropriate, in figures. Section 3 provides background 

information regarding the site history and the regional and local hydrogeologic conditions. Section 4 

summarizes the results of previous environmental investigations. Sections 5 through 8 present the goal, 

scope o f work, methods used, findings, and conclusions for the SRI. Section 9 summarizes the scope of 

work, methods used, findings, and conclusions for the indoor air quality assessment. Section 10 

summarizes the results of the initial investigation of AOC-Western Area. Sections 11 and 12 present the 

Port Authority’s conclusions and recommendations with respect to whether additional investigative 

and/or remedial action is warranted at each open AOC at Area 2A or Area 2B. The scope of work and 

remedial actions proposed in this report were developed based on a predetermined end-use for Site 2 as an 

intermodal facility and with recognition o f the regional impacts that exist in the vicinity or the HHMT- 

Port Ivory Facility.
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3.0 Background
This section includes general information pertaining to the location and operating history o f the entire 

HHMT-Port Ivory facility, specific information on the previous and current land use ofSite 2, and a 

summary o f regional and local hydrogeology. These three topics are discussed in Sections 3.1 through 

3.3, respectively. Please note, some of this information was previously submitted to NYSDEC in a report 

entitled Revised - Site Investigation and Conceptual Remedial Workplan, Site 2A/2B\ however, this 

information is repeated as a courtesy to the reader.

3.1 H H M T-Port Ivory Facility -  Location and Description

As previously stated, the HHMT-Port Ivory Facility is located at 40 Western Avenue, Staten Island, 

Richmond County, New York and is comprised of the three following tax blocks/lots: Block 1309, Lot 

10, Block 1338, Lot 1 and Block 1400, Lot 1. Together, these three parcels encompass 123.75 acres. The 

latitude/longitude of the Port Authority facility, as determined from the center o f the facility, is 40 degrees 

38 minutes 15 seconds North, 74 degrees 10 minutes 50 seconds West. At the time o f the Phase I ESA 

and SI activities, the facility was owned by P&G; the Port Authority purchased the facility from P&G in 

December 2000 and it is now known as the HHMT-Port Ivory Facility. Subsequent to the purchase o f the 

facility, the Port Authority perfonned RJ and SRI activities.

The HHMT-Port Ivory Facility can be accessed via driveways located along Western Avenue and 

Richmond Terrace. Western Avenue extends in a north-south direction between Block 1400, Lot 1 (Site 

1 and Area 2A) and Block 1338, Lot 1 (Site 3 and Area 2B) and terminates at Richmond Terrace. One of 

the three parcels, Block 1309, Lot 10 (Future Site 4/2C) is situated north of Richmond Terrace and the 

two remaining parcels, Block 1400, Lot 1 (Sites 1 and Area 2A) and Block 1338, Lot 1 (Site 3 and Area 

2B), are situated south of Richmond Terrace. The relationship of the VCP Sites to one another is 

presented on Figure 1.

The facility is and has been serviced by connections to the potable water and sanitary sewer system of 

New York City. No septic systems, potable water wells, or dry wells are reported to be or to have been 

located on the subject site. Stormwater generated on the site is directed via sheet flow to on-site catch 

basins. These catch basins discharge to pipes that comprise the facility’s underground stormwater sewer 

system. Ultimately, stormwater discharges to permitted outfalls located along the adjacent waterways, 

roadways, and marshland areas. Electrical service is supplied to the subject site via connection to the 

Consolidated Edison system servicing this section of Staten Island. In addition to the utility infrastructure
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maintained by the facility, several utility easements traverse the facility. The easements contain pipelines 

that are underground for most o f their length and that were or are utilized to transport natural gas or fuel 

oil. As indicated on Figure 2, some of the easements are inactive, while others are believed to be  active.

In the early 1900s, P&G developed portions of the current facility for use as a consumer goods 

manufacturing facility. Reportedly, the consumer goods manufactured included soap, detergent and 

foodstuffs. The specific consumer goods produced at the facility and the operations/activities performed 

at specific site areas changed based upon corporate requirements. Manufacturing operations ceased in 

approximately 1991.

According to representatives o f P&G and information provided in reports supplied by same, P&G 

constructed the initial Port Ivory manufacturing facility at this site in 1906-1907. The original 77-acre 

facility included portions of Site 1 and Area 2A and Future Site 4/2C and was developed on an open, 

vegetated, marshy area. Over the years, P&G acquired additional acreage (Site 3 and Area 2B) and 

emplaced fill materials at low-lying areas of Sites 1, 2, 3 and Future Site 4/2C expanding the original 

facility to include the current site limits that are showm on Figure 1. The fill used by P&G in conjunction 

with site development is reported to have included the following: sand, silt, gravel mixed with debris, 

cinders generated from on-site coal-fired boilers, and manufacturing by-products (i.e. calcium carbonate, 

carbonate salts from soap productions, nickel catalyst, diatomaceous filter earth from vegetable oil 

refining operations, carbonanaceous filter material from glycerin recovery "operations, etc.).'

3.2 Site 2 Easem ents and Historical Land Use

Site 2 includes the eastern portion of Block 1400, Lot 1 (Area 2A) and the southern portion o f Block 

1338, Lot 1 (Area 2B). Area 2A has an area of 23.94 acres and Area 2B has an area of 4.66 acres. 

Collectively, Site 2 constitutes 28.6 acres of the 123.75-acre HHMT-Port Ivory Facility.

Area 2A is bordered by Site 1 to the west, Future Site 4/2C to the north, Western Avenue to the east, and 

a railroad to the south. Vehicular access to the northern portion of Area 2A is provided from the west by 

a paved access road from Site 1. Vehicular access to the central and southern portions of Area 2A is 

provided by two paved access roads, one located between Building Nos. 41 and 45 and the second located 

at the extreme southern portion o f Area 2A (see Figure 2 for a map of the current and former conditions 

of Site 2). At the time of the Phase I ESA and SI, Area 2A was improved by numerous buildings and 

paved roadways and parking lots. The majority of these improvements have been razed in preparation for
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site redevelopment. Area 2A is currently improved by three buildings: a structure in the footprint of 

former Building No. 40, which has bee razed; Building No. 41, and Building No. 45. Please note, and the 

structure in the footprint of former Building No. 40 consists of two temporary modular offices. A chain- 

linked fence borders Area 2A to the north, east, and south. Unused railroad spurs, unimproved land where 

former buildings or other structures were demolished and razed, and paved areas are located to the west of 

the existing buildings at Area 2A. The railroad tracks extend off the southern portion o f Area 2A, cross 

over Western Avenue, and extend across Area 2B. Area 2A exhibits little relief and is devoid of 

vegetation. A soil pile is currently located along the western boundary' o f Area 2A; this soil pile was used 

for surcharging purposes and will be regraded or transported off site during redevelopment o f  Area 2A. 

Please note, Area 2A is currently undergoing redevelopment; railroad spurs and macadam pavement are 

currently being constructed at Area 2A.

Area 2B is bordered by Western Avenue to the west, Site 3 to the north, marshland to the east, and a 

railroad and stream to the south. Area 2B exhibits a slight upward grade to the east. The northern 

boundary o f Area 2B extends along the southern building wall o f Building Nos. 74/75 such that Area 2B 

does not include the interior of Building Nos. 74/75 but includes exterior areas to the south of the 

buildings. Vehicular access to Area 2B is provided from Western Avenue and from Site 3. At the time of 

the Phase I ESA and SI, Area 2B was improved by (the southern portions of) Building Nos. 70, 70 A/B/'C, 

70F, 70G and 72. These buildings have been razed, and Area 2B is currently improved only by recently 

constructed railroad tracks trending in a east to west direction, paved roadways, and an out-of-service 

. truck scale located within one of the roadways. Vegetation is present at most portions of Area 2B that are 

not paved; the densest vegetation occurs along a small stream located along the southern boundary of 

Area 2B.

Four utility easements traverse Area 2B; two of the easements, granted to Colonial Pipeline Company 

(Colonial) and Texas Eastern (maintained by Sohio), are believed to contain active pipelines. A second 

easement to Texas Eastern contains an inactive pipeline. The fourth easement, reported to have been 

owned at one time by the Tidewater Pipe Co., Ltd. (Tidewater), contains seven abandoned underground 

pipelines (Tidewater pipelines) that were formerly utilized to transmit petroleum products. All four 

easements are between 8 and 15 feet wade. Three of the easements, including the easement to Texas 

Eastern that contains an active pipeline, trend approximately parallel to Western Avenue in the western 

portion of Area 2B before turning approximately 90 degrees to the east and trending from west-northwest 

to east-southeast through most of Area 2B. The remaining active easement, believed to be owned and
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maintained by Colonial, trends approximately north-south through the western portion of Area 2B before 

turning approximately 90 degrees and passing under Western Avenue onto Area 2A.

Two utility easements, both associated with underground petroleum pipelines, are located at Area 2A. As 

noted above, one easement, maintained by Colonial, is present beneath both Area 2A and Area 2B. This 

easement, associated with one active pipeline, runs along the western side o f Area 2A and crosses the 

Area 2A-Site 1 boundary. The second easement, to Tosco, is associated with two inactive pipelines that 

cross Bridge Creek in the southern portion of Area 2A and turn north, ultimately crossing the Area 2A- 

Site 1 boundary. The locations of all known easements on Sites 2A and 2B are presented on Figure 2.

As noted above, P&G constructed the initial Port Ivory manufacturing facility at this site in 1906-1907. 

The original 77-acre facility included portions of Area 2A but did not include any of Area 2B and was 

developed on an open, vegetated, marshy area. Additional acreage was gained at Site 2 through the filling 

of additional marshlands with the following: sand, silt, gravel mixed with debris, cinders generated from 

on-site coal-fired boilers, and manufacturing by-products. Visual review of subsurface conditions during 

SI and RI activities indicates that all o f the above listed types of fill materials may have been emplaced at

Historical aerial photographs and pre- and post-1900 mapping'were reviewed for the existence o f any 

• structures that were present prior to .the Phase I ESA. The review identified the following improvements 

at Area 2A: a structure referenced as the Kettle House; Building Nos. 10, 10A, 11,14 (labeled “Lye”), 22, 

and 23; and, ASTs. Other structures at Area 2A included a sewage treatment facility, fire suppression 

systems, and a chimney stack. Historical mapping indicates that a network of railroad tracks were also 

present alongside, and terminating at, former and existing buildings. Historical mapping did not identify 

the presence o f former structures or tanks at Area 2B.

Historical information sources indicate some variability in the operations performed at specific site 

locations throughout the operation of the facility. However, in general, Sites 1 and 2A (Block 1400, Lot 

1) were utilized as a single facility for the production, packaging, and storage of soap, comet, and glycerin 

manufacturing as well as for utility functions (i.e., boiler houses, wood processing for the boilers, sewage 

treatment, locomotive maintenance, etc.) from the early 1900’s to the cessation of activities. The 

following materials were reported to have been stored in ASTs present and/or maintained at Area 2A: 

caustics, various vegetable and fish oils, fuel oil, waste oil, soap, spent acids, spent nickel catalyst, grease,

Site 2.
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coke, and resin. The storage methods are not identified on the maps. Historical maps also identify the 

use of “tanks” in at least four areas (referred to as UST1, UST3, UST4 and UST7 in the SI and RI) at 

Area 2A. Historical information indicates that the tanks at all four areas contained petroleum products. 

Tanks containing ethanol and enzymes are also reported to have been present at Area 2A; however, none 

of the remaining AOCs at Area 2A are associated with the tanks containing ethanol or enzymes.

Area 2B included the southern portions of Building Nos. 70, 70 A/B/C/, 70 F, 70 G, and 72 that were 

utilized for storage and warehousing o f finished products and the production and packaging of orange 

juice. Railroad tracks were and are present at Area 2B.

3.3 Regional and Local H ydrogeologic Setting

The following subsections summarize the geology and hydrogeology of Staten Island and the facility, 

respectively.

3.3.1 Regional Hydrogeologic Setting

Physiographic provinces within. Staten Island include both the Atlantic Coastal Plain and the Triassic 

lowlands section of the Piedmont physiographic province. The Precambrian-Cretaceous unconformity 

defines the boundary between these two physiographic provinces extending northeastward from Fresh 

Kills to north of Stapleton and continuing eastward across Long Island. The northwestern portion of 

Staten Island is underlain by bedrock o f the Piedmont physiographic province, while Coastal Plain 

sediments are present in the southeastern portion of Staten Island.

Coastal Plain sediments include interlayered clay, silt, sand, and gravel deposits o f the Raritan formation 

that thicken downdip (i.e., to the southeast). The bedrock in the Piedmont physiographic province 

includes shales, mudstones, and siltstones of the Stockton, Lockatong, and Passaic formations and 

intrusive diabase dikes. Less frequent sandstones and conglomerates occur in the Passaic formation and 

occasional limestones occur in the Lockatong formation. Basement rock underlying both the Coastal 

Plain sediment and bedrock of the Stockton, Lockatong, and Passaic formations is metamorphic rock o f 

the Manhattan Prong.

In the extreme northeast portion of Staten Island, bedrock o f the Passaic formation is overlain by glacial 

outwash deposits in turn overlain by finer-grained tidal marsh deposits. The glacial outwash deposits 

consist chiefly of stratified fine to coarse sand and gravel. The thickness o f the glacial outwash deposits

B IB
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varies from approximately 20 feet to more than 50 feet. The overlying marsh deposits consist of 

primarily of organic silts and clays with occasional lenses of sand that represent stream channels and/or 

storm deposits. The marsh deposits are generally thin (i.e., likely no thicker than 15 feet).

Groundwater flow in the Raritan formation is anticipated to be seaward. In places where silts and clays 

overlie sands, groundwater may exist under confined conditions; otherwise, groundwater is anticipated to 

be under water table (i.e., unconfmed) conditions. Groundwater flow occurs through the interstices 

between the individual soil grains. Although silts and clays have relatively high porosities, the mobility 

of groundwater through the pores is limited because the pore spaces are relatively small. Therefore, 

groundwater flow velocity is faster through the coarser-grained deposits than through the finer-grained 

deposits and most groundwater flow occurs through the sand layer.

Groundwater flow through the Lockatong, Stockton, and Passaic formations is expected to be seaward 

and occurs primarily through secondary porosity (e.g., bedding plane partings, fractures, etc.). In 

sandstone and conglomerate deposits, however, groundwater flow can occur through porosity in the rock 

itself, particularly if  the cement that holds the individual sand and gravel grains together has been 

weathered and eroded. Water in these formations occurs under unconfined or confined conditions, 

depending on the frequency o f vertical fractures in the interbedded shales, mudstones, siltstones, and 

coarser-grained deposits. The fractures become less frequent and narrower with depth so that the 

likelihood of groundwater being under confined conditions also increases with depth. The diabase dikes 

exhibit very low hydraulic conductivity and therefore tend to act as hydraulic barriers to groundwater 

flow.

Groundwater in the glacial outwash and marsh deposits that overlie bedrock in the northwestern portion 

of Staten Island is generally anticipated to flow seaward. However, the groundwater may also be tidally 

influenced, and surface water may flow into confined aquifers or aquifers that have been subjected to 

pumping. Groundwater flow is similar to that through the Coastal Plain sediments in that it occurs 

through interstices between soil grains and occurs more rapidly through deposits of coarser-grained 

sediments that through deposits of finer-grained sediments. Groundwater in the glacial outwash deposits 

can be under confined or water table conditions, depending in part upon the thickness and vertical 

hydraulic characteristics of the overlying deposits. The horizontal flow is estimated to range from less 

than 0.1 to approximately 1.5 feet/day in glacial deposits comprised o f sand and gravel. Where overlying 

deposits are thick and have low hydraulic conductivities, groundwater in the glacial outwash deposits is

817
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more likely to be under confined conditions. Groundwater in the overlying marsh deposits is under water 

table conditions.

Groundwater is not currently used for public water supply on Staten Island. Estimates o f groundwater 

recharge rates on Staten Island are comparable to Kings and Queens Counties, approximately 0.25 to 0.5 

million gallons per day per square mile. Before 1970, the surface water supply from upstate New York 

was supplemented by pumping a maximum of 5 million gallons per day o f groundwater from aquifers 

beneath Staten Island. Higher pumping rates induced saline groundwater infiltration. Due to saline 

intrusion of aquifers in the area caused by former groundwater use, future development o f aquifers for 

potable purposes in the general area is unlikely.

3.3.2 Local Hydrogeologic Setting

The Passaic Formation underlies Site 2,and consists of reddish-brown to greyish-red siltstone and shale, 

with a maximum thickness of 3,600 meters. According to available technical literature, the Passaic 

Formation in the vicinity of Site 2 strikes approximately north 50 degrees east and dips approximately of 

9 to 15 degrees to the northwest. Groundwater flow in the Passaic formation is anticipated to generally 

conform to that discussed above. According to previous environmental investigations as well as limited 

information from the SI, tidal fluctuations were not observed in bedrock of the Passaic Formation.

The subsurface unconsolidated deposits at Site 2, as well as at the remainder of the HHMT-Port Ivory 

facility, include a complex of stratified drift, glacial till, and tidal marsh deposits consisting of glacial 

outwash,.marsh deposits, and anthropogenic fill. In general, the following five soil strata (listed from 

land surface downwards) have been identified at Site 2: (1) fill consisting o f sand, silt, clay, and gravel in 

a generally loose condition mixed with carbonaceous material and/or vegetative, wood, brick, concrete, 

and glass debris that covers most of Site 2 with a maximum thickness o f about 19.5 feet; (2) organic clays 

and peats, consisting of soft and highly compressible tidal marsh deposits, in the northern portion of Area 

2A (and absent throughout much of Area 2A) and throughout Area 2B with a maximum thickness o f at 

least three feet; (3) loose to medium dense fine sand with varying amounts o f silt that represent marine or 

glacio-fluvial deposits ranging in thickness from four to 19 feet; (4) glacial clay, silt, and sand deposits 

ranging in thickness from approximately 12 to 22 feet; and, (5) brown gravel, gravel, sand, and silt that 

represents either fluvial deposits or proximal alluvial fan deposits. Please note, Area 2A is much larger 

than Area 2B and the scope of the previous investigation at Area 2A was larger than at Area 2B (i.e.,

B 1 ?
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more soil borings were drilled to deeper depths and more monitoring wells were installed at Area 2A than

at Area 2B. Therefore, more o f  the strata described above were encountered at Area 2A  than at Area  2B.

Essentially, the SI and the RI confirmed that the soil strata o f Site 2 was consistent with that documented 

in the region, although the marsh deposits were absent in much o f Area 2A, likely as a result of fluvial 

erosion. In addition, fill material was placed upon tidal salt-marsh or sand deposits at Site 2 to raise the 

elevation of the land to allow for development.

Groundwater was encountered in new and previously existing wells at depths ranging from approximately 

two to eleven feet below ground surface (bgs) at Site 2. The variation in the depth to groundwater was 

based on the land surface elevation, which is generally higher at Area 2A than at Area 2B, and the 

presence or absence of impervious materials at land surface. The impervious materials limit groundwater 

recharge, and groundwater is generally shallower where impervious materials are not present. Generally, 

groundwater flow velocity through unconsolidated deposits in the site area depends on the gravel, sand, 

silt, and clay compositions of the glacial outwash and non-indigenous fill. Information from the 

groundwater investigation component o f the SI and RI indicates groundwater conditions are generally 

consistent with those of the region.

%

4.0 Summary of Previous Investigative and Remedial Efforts
The previous soil investigation and remediation, consisting of soil removal, that was conducted at each of 

the AOCs during the SI and RI is summarized below. Groundwater analytical results from the SI and RI 

are also discussed, as necessary, to demonstrate the effect of the presence of degraded (with respect to 

environmental quality) and LNAPL-impacted soil on groundwater quality. Please note, the two 

remaining AOCs (AOC-Southem Area and AOC-Westem Area) located at Area 2B were identified 

subsequent to the SI and RI efforts. Therefore, no information pertaining to these AOCs is presented in 

this section.

4.1 Stain-3 AOC

Discolored soil was observed on a portion (approximately 50 square feet) of the unpaved floor of 

Building No. 20 during the Phase I ESA. Four soil samples w'ere collected from the top 2.5 feet of soil at 

two soil borings, identified as STAIN-3 and STAIN-3B, advanced in this AOC during the SI effort. The 

soil samples were analyzed for Target Compound List (TCL) volatile organic compounds with a ten-
i
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compound library search (VOC+IO), TCL Semivolatile Organic Compounds with a 15-compound library 

search (SVOC+15), Target Analyte List (TAL) metals, pesticides, polychlorinated, biphenyls (PCBs), 

total petroleum hydrocarbons (TPHC), total phenolics, total cyanide, pH, and oil and grease (O&G). 

Based on the analytical results for the three soil samples, soil in the top 2.5 feet bgs had been degraded 

(with respect to environmental quality) primarily by various polycyclic aromatic hydrocarbons (PAH 

compounds), a subset of SVOCs, and metals at concentrations above their respective NYSDEC 

Recommended Soil Cleanup Objectives (RSCOs). The concentration o f total PAH compounds in soil 

from the 1.7-2.5 foot bgs depth interval at location STAIN-3 was over 2,400 mg/kg. The soil sample 

collected from the top 2 feet o f the soil column at location STAIN-3B contained 13 of the 23 TAL metals 

at concentrations above their respective RSCOs. The concentrations of arsenic and lead, in particular, in 

the top 2 feet of the soil column at STAIN-3B were elevated relative to the concentrations of these metals 

in soil throughout the HHMT-Port Ivory Facility. The deeper soil samples collected from the 2.5-3.5 and 

2-4 foot bgs depth intervals at the STAIN-3 and STAIN-3B locations, respectively, exhibited lower 

concentrations of PAH compounds and metals. In fact, the concentrations o f PAH compounds and metals 

in the deeper soil samples were similar to those detected in the fill previously placed throughout the Port 

Ivory-HHMT Facility. Vertical delineation was therefore achieved at approximately 2-2.5 feet bgs at 

AOC-Stain3.

Soil excavation activities were completed by the Port Authority during demolition of Building No. 20. 

As described in Section 5.1.1, the SRI activities at AOC-Stain3 were conducted to document the success 

o f the Port Authority’s soil removal effort and to confirm that additional remedial actions were 

unnecessary at this AOC.

4.2 AO C-UST7

HMM’s review o f P&G reports and Sanbom Maps during the Phase I ESA identified the potential 

presence o f a UST in the northern portion o f Area 2A. As such, the Port Authority implemented a 

geophysical survey, consisting o f both ground penetrating radar (GPR) and induced electromagnetic (EM- 

61) investigations, to confirm the presence or absence of a UST in this area. The results of the 

geophysical investigation were inconclusive; therefore, a subsurface evaluation o f AOC-UST7 was 

initiated during the SI.

The subsurface evaluation consisted of the collection o f soil samples at four soil boring locations, the 

conversion o f  one soil boring to a temporary well, and the collection o f a groundwater sample from the
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temporary well. Five soil samples were collected at four soil boring locations, identified as UST7-1, 

UST7-1A, UST7-1B. and UST7-2. The soil samples collected at locations UST7-1 and UST7-2 were 

collected from between 8 and 12 feet bgs. The soil samples collected at locations UST7-1A and UST7- 

1B were collected from the top 3.5 feet o f the soil column at these locations. All soil samples were 

analyzed for TCL VOCs, TCL SVOCs, TAL metals, pesticides, PCBs, TPHC, total cyanide, total 

phenolics, pH, and O&G. Analytical results revealed higher concentrations o f TPHC (5,500 and 12,000 

mg/kg, respectively) in the soil samples collected at UST7-1A and UST7-1B as compared to the relatively 

low concentrations of TPHC (ranging from 290 to 1,100 mg/kg), in the three soil samples collected at 

locations UST7-1 and UST7-2. Although the concentration of at least one individual compound and 

metal exceeded the applicable RSCO in each of the five soil samples collected at this AOC, the 

concentrations o f these compounds and metals were not elevated relative to concentrations o f the same 

substances detected in fill previously placed throughout the HHMT-Port Ivory Facility.

One groundwater sample was collected at temporary well TMW-01, previously located in AOC-UST7. 

The groundwater sample was analyzed for TCL VOCs, TCL SVOCs, TAL metals, pesticides, PCBs, 

TPHC, total cyanide, total phenolics, pH, and O&G. Based on the analytical results, only the SVOC 

bis(2-ethylhexyl)phthalate and the metals iron, manganese, and lead were detected at concentrations 

greater than their respective NYSDEC cleanup objectives. The presence of bis(2-ethylhexyl)phthalate, a 

laboratory solvent, is likely attributable to laboratory contamination of the sample. The listed metals have 

all been detected at similar concentrations throughout the HHMT-Port Ivory Facility and are attributable 

to the former placement of fill by P&G.

During demolition o f Building No. S-35, located adjacent to AOC-UST7, the Port Authority encountered 

two USTs, at least one of which was recorded to have contained #6 fuel oil. Both USTs were located 

within concrete vaults and were filled with inert material (bricks, stone, and sand). The Port Authority 

removed the USTs, the appurtenant piping, and the surrounding concrete vaults. Indications o f petroleum 

impacts to the surrounding soil were observed during excavation activities. As a result, the Port 

Authority excavated LNAPL-impacted soil immediately adjacent to the vaults. Excavated soil was 

stockpiled on-site pending off-site disposal at an appropriate recycling/disposal facility. The excavation 

measured approximately 25 feet in length, 20 feet in width, and approximately 11 feet in depth; 

groundwater was encountered at approximately 8 feet bgs. The USTs and all connected piping were 

removed and set aside for off-site recycling with the other recycled materials from the demolition 

activities. The excavation area was backfilled with existing site soil/crushed concrete.
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As described in Section 5.1.2, the SRI activities were completed at this AOC to document the success of 

the Port Authority’s soil removal effort and to confirm that additional remedial actions were unnecessary 

at this AOC.

4.3 AO C-Bldg20

The review of historical documents during the Phase I ESA revealed the presence of a former UST 

adjacent to Building No. 20. The former 8,000-gallon UST was reportedly used to store #6 fuel oil and 

was located in a concrete vault adjacent to Building No. 20. The UST was reportedly removed by P&G 

during the 1990s (i.e., prior to the sale of the property to the Port Authority) in accordance with NYSDEC 

protocols and with NYSDEC oversight. According to information provided by P&G, discolored soil was 

observed outside o f the concrete vault, and approximately 200 tons o f LNAPL-impacted soil were 

removed from the resultant excavation. NYSDEC assigned Case Number 920-3451 to the 

closure/removal effort. However, due to the proximity of Building No. 20 and associated utilities, limited 

quantities of LNAPL-impacted soil and a portion o f the concrete vault were reportedly left in place to the 

east o f Building No. 20. Following excavation activities, four post-excavation soil samples were 

collected along the sidewalls from the 0.5-foot depth interval above the water table. Three o f these post

excavation soil samples contained PAH compound(s) at concentrations above their respective RSCOs. 

The concentration of PAH compound(s) detected is within the range attributable to the former placement 

o f fill throughout the HHMT-Port Ivory facility by P&G.

Due to the proximity o f this AOC-to Building No. 20 and associated utilities, no subsurface investigation 

activities were proposed or implemented during the SI or RI. The Port Authority completed demolition 

activities in the vicinity o f Building No. 20 subsequent to the RI investigation. Demolition activities 

included the excavation of the Building No. 20 foundation. As described in Section 5.1.3, the SRI was 

conducted in this AOC to document the success o f the Port Authority’s removal o f LNAPL-impacted soil 

adjacent to the eastern side o f the foundation for former Building No. 20 and to confirm that additional 

remedial actions were unnecessary at this AOC.

4.4 AO C-Bldg32/32A

The review o f  historical documents during the Phase I ESA revealed the presence of a former UST 

adjacent to Building No. 32 and two USTs adjacent to Building No. 32A. The former 3,000-gallon UST 

located in a concrete vault adjacent to Building No. 32 was reportedly used to store diesel fuel. This UST
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was reportedly removed by P&G during the 1990s (i.e., prior to the sale o f the property to the Port 

Authority) in accordance with NYSDEC protocols and with NYSDEC oversight. Discolored soil was 

observed outside o f the concrete vault, and approximately 50 tons of LNAPL-impacted soil was 

reportedly removed. NYSDEC assigned Case Number 920-3697 to the closure/removal effort. However, 

due to the presence of Building No. 32 and associated utilities, limited quantities o f LNAPL-impacted soil 

were reportedly left in place to the east o f Building 32. Following excavation activities, two post

excavation soil samples were collected from the sidewalls in the 0.5-foot depth interval above the water 

table. No compounds were detected at concentrations above their respective RSCOs in either o f the soil 

samples.

Each of the former USTs located adjacent to Building No. 32A reportedly had a capacity of 12,500 

gallons. One of the former USTs was used to store #6 fuel oil, while the second was used to store #2 fuel 

oil. These USTs were reportedly removed by P&G during the 1990s (i.e., prior to the sale o f the property 

to the Port Authority) in accordance with NYSDEC protocols and with NYSDEC oversight. According 

to information provided by P&G, discolored soil was observed outside o f the concrete vault, and 

approximately 50 tons of LNAPL-impacted soil was removed from the resultant excavation. NYSDEC 

assigned Case Number 920-3697 to the closure/removal effort. However, due to the proximity o f 

Building No. 32, Building No. 32A, and associated utilities, limited quantities of LNAPL-impacted soil 

were reportedly left in place to the east o f Building No. 32 and Building No. 32A: Following excavation 

activities, two post-excavation soil samples were collected along the sidewalls from the 0.5-foot depth 

interval above the water table. No compounds were detected at concentrations above their respective 

RSCOs in either o f the soil, samples.- Due to the proximity o f these former USTs to Building No. 32, 

Building No. 32A, and associated utilities, no subsurface investigation activities were proposed or 

implemented during the SI or RI. The Port Authority completed demolition activities, including 

excavation o f the foundations, in the vicinity o f Building No. 32 and Building No. 32A subsequent to the 

RI investigation. As described in Section 5.1.4, the SRI was conducted in this AOC to document the 

success o f the Port Authority’s removal of LNAPL-impacted soil adjacent to former Building No. 32 and 

former Building No. 32A and to confirm that additional remedial actions were unnecessary' at this AOC.

5.0 SRI Goal and Scope of W ork

The overall goal o f the SRI was to determine whether additional investigative and/or remedial efforts 

were required at any AOC located at Area 2A or Area 2B. The proposed scope o f work for the SRI was
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summarized in the NYSDEC-approved document entitled Site Investigation Workplan Addendum - Sites 

1 and 2A/2B (SIWP) dated March 24, 2005. As previously stated, the results of the indoor air quality 

assessment at Area 2A and the initial investigation of AOC-Western Area, located at Area 2B, are 

presented in this report; however, these efforts are not part of the SRI and are summarized separately in 

Sections 9 and 10, respectively. The locations o f the AOCs investigated during as part o f the SRI 

conducted at Site 3 are shown on Figure 3. The SRI soil sampling program is summarized in Table 1.

Objectives for those portions of the SRI conducted at Area 2A were different from those for the SRI 

conducted at Area 2B. The objective of the SRI at Area 2A was to confirm the successful remediation of 

soil at the four previously-investigated AOCs: AOC-Stain3, AOC-UST7, AOC-Bldg20, and AOC- 

Bldg32/32A. All four o f these AOCs were identified during the Phase I ESA, are located at Area 2A, and 

could not be fully evaluated due to the proximity of utilities and/or structures. As part o f the Port 

Authority’s redevelopment process, the utilities in this area have been rendered.inactive and/or have been 

removed, and the buildings have been demolished. The SRI conducted at these four AOCs consisted of 

the drilling o f 16 soil borings and the collection of one soil sample at each soil boring location. Soil 

samples were collected from depths where field observations indicated the presence of LNAPL-impacted 

soil, or, in the absence of indications of LNAPL-impacted soil, from the six-inch depth interval 

immediately above the water table. The soil samples were analyzed for the parameters specified in 

Sections 5.1.1 through 5.1.3, which provide additional detail regarding the scope o f work for the four 

AOCs investigated at Area 2A during the SRI.

The objectives of the SRI at Area 2B were as follows: to determine the locations of the underground 

pipelines in the Tidewater easement, to confirm the presence or absence of LNAPL-impacted soil along 

the Tidewater pipelines, to delineate areas o f LNAPL-impacted soil that were located along the Tidewater 

pipelines, to quantify the concentrations o f regulated compounds in soil along the Tidewater pipelines, 

and to determine whether the presence o f LNAPL-impacted soil along the Tidewater pipelines has 

degraded groundwater quality (i.e., is acting as a source area for regulated compounds in groundwater). 

The Tidewater pipelines were identified as potential sources of LNAPL subsequent to the RI. LNAPL 

was observed during the RI at two locations in the vicinity of the Tidewater pipelines at Site 3. An 

LNAPL investigation was initiated for soil along the Tidewater pipelines at Site 3, and the extent o f 

LNAPL and/or LNAPL-impacted soil was significant. Because the Tidewater pipelines are also present 

at Area 2B, these pipelines were considered to be potential source areas for LNAPL at Area 2B.
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TABLE
SUMMARY OF FIELD OBSERVATIONS AND SOIL SAMPLING PROGRAM  

SITE 2 (AREAS 2A AND 2B)
HHMT-PORT IVORY FACILITY

ite/A
OC

Date
Collected Location

Sample Depth 
(ft bgs)

LNAPL-impacted Soil 
Present in Sample Interval? 

(Yes/No)

Depth Interval where 
Indications of Soil Impacts 

Observed (ft bgs)
Maximum PID 

(ppm)
Depth 1o Water 

(ft bgs) Sampling Rationale
ite 2 (Area 2AJ/AOC-UST7

3/29/2005 UST7-C1 6.0 to 6.5 No - 0.0 6.5 Sample collected at the first interval above qround water
3/29/2005 UST7-C2 8.0-9.0 Yes 7.0-11.0 13 >9.0 Sample collected at most impacted interval based on PID measurement and free product present.
3/30/2005 UST7-C3 9.5-10.0 - - 0.0 10.0 Sample collected at the first interval above qround water
3/29/2005 UST7-C4 8.0-9.0 Yes 7.0-11.0 9.4 9.0 Sample collected at most impacted interval based on PID measurement.
3/25/2005 UST7-C5 8.0-9.0 No - 0.5 7.0 Sample collected at most impacted interval based on PID measurement.
3/25/2005 UST7-C6 9.0-9.5 No - 0.0 9.0 Sample collected at the first interval below ground water

ite 2 Area 2A)/AOC-Bldg20
3/23/2005 BLDG20-C1 5.0-6.0 No - 0.0 6.0 Sample collected at the first interval above ground water
3/24/2005 BLDG20-C2 3.0-4.0 No - 0.0 ' 4.0 Sample collected at the first interval above ground water

ite 2 Area 2A)/AOC-Bldg32/32A
3/25/2005 BLDG32-C1 4.0-5.0 No - 0.0 5.0 Sample collected at the first interval above ground water
3/25/2005 BLDG32-C2 3.0-4.0 No - 0.0 4.0 Sample collected at the first interval above ground water
3/25/2005 BLDG32-C3 5.0-6.0 Note 4 5.0-6.0 0.0 4.5 Sample collected at interval where stained/discolored material was observed
3/24/2005 BLDG32-C4 3.0-4.0 No - 0.0 4.0 Sample collected at the first interval above qround water
3/24/2005 BLDG32-C5 3.0-4.0 No - 0.0 4.0 Sample collected at the first interval above ground water

ite 2 Area 2A)/AOC-Stain3
3/24/2005 STAIN03-C1 1.5-2.0 Note 4 1.5-2.0 0.0 >2 0 Sample collected at interval where stained/discolored material was observed.
3/24/2005 STAIN03-C2 1.0-1.5 Note 4 1.0-2.0 0.0 >2.0 Sample collected at interval where stained/discolored material was observed.
3/24/2005 STAIN03-C3 1.0-1.5 Note 4 1.5-2.0 0.0 >2.0 Sample collected at interval where stained/discolored material was observed.

ite 2 Area 2B)/AOC Southern Area
12/23/2004 TW-37 6.5-7.0 Note 3 6.0-7.0 0.0 3.5 Sample collected at depth interval where qreatest petroleum odor was observed
12/23/2004 TW-38 8.0-8.5 Note 3 3.0-9.0 0.0 3.0 Sample collected at depth interval where qreatest petroleum odor was observed.
12/9/2004 TW-39 Note 2 No .. - 0.0 4.5 Note 2
12/9/2004 TW-40 Note 1 No 0.0 Note 6 Note 1
12/9/2004 TW-40A Note 1 No - 0.0 >4.3 Note 1

12/9/2004 TW-40B 5 5-6.0 No - 0.0 4.0 Sample collected at depth interval where greatest petroleum odor was observed
8.5-9.0 No - 0.0 4.0 Sample collected from clean interval below impacted interval

12/8/2004 TW-41 Note 2 No - 0.0 2.0 Note 2
12/8/2004 TW-42 Note 2 No - 1.2 2.5 Note 2
12/8/2004 TW-43 Note 1 No - 0.0 > 3 5 Note 1
12/8/2004 TW-43A 7 5-8.0 Yes 5.5-6.0 and 7.5-8.0 8.4 4.5 Sample collected at most impacted interval based on PID measurement.
12/8/2004 TW-45 4.0-4.5 No - 0.0 4 5 Sample collected at the first interval above qround water.

12/28/2004 TW-46 Note 1 No - 0.0 > 2.0 Note 1
12/28/2004 TW-46A Note 1 No - 0.0 > 2 5 Note 1
12/28/2004 TW-46B Note 1 No - 0.0 > 2.5 Note 1
12/28/2004 TW-46C Note 1 No - 0.0 > 1.1 Note 1

12/22/2004 TW-47 3.5-4.0 Yes 30-5.0 920 4.0 Sample collected at depth interval where greatest petroleum odor was observed.
8.5-9.0 No 3.0-5.0 920 4.0 Sample collected from clean interval below impacted interval

A
*
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SUMMARY OF FIELD OBSERVATIONS AND SOIL SAMPLING PROGRAM 

SITE 2 (AREAS 2A AND 2B)
HHMT-PORT IVORY FACILITY

Site/A
OC

Date
Collected Location

Sample Depth 
(ft bgs)

LNAPL-impacted Soil 
Present in Sample Interval? 

(Yes/No)

Depth Interval where 
Indications of Soil Impacts 

Observed (ft bgs)
Maximum PID 

(ppm)
Depth to Water 

(ft bgs) Sampling Rationale

12/23/2004 TW-48 8.5-90 Yes 4.5-9.0 17 3.0 Sample collected at most impacted interval based on PID measurement.
9.5-10.0 No 4.5-9.0 0.0 3.0 Sample collected from clean interval below impacted interval.

12/28/2004 TW-49 3.5-4.0 No - 0.0 4.0 Sample collected at the first interval above ground water.
12/28/2004 TW-50 3.5-4.0 No - 0.0 4.0 Sample collected at the first interval above qround water.
12/29/2004 TW-51 2 5-3 0 No - 0.0 3.0 -Sample collected at the first interval above ground water.
12/29/2004 TW-52 2.0-2.5 No - 0.0 2 5 Sample collected at the first interval above ground water.
3/31/2005 TW-68 2.5-3.0 No - 0.0 2 5 Sample collected at the first interval below ground water
3/31/2005 TW-69 55-6.0 No - 0.0 5.0 Sample collected at depth interval where greatest petroleum odor was observed.
3/31/2005 TW-70 Note 1 No - 0.0 Not Encountered' Note 1
3/31/2005 TW-70A 3.5-4.0 No - 0 0 4.0 Sample collected at the first interval above ground water.
3/31/2005 TW-71 Note 1 No - 7.7 2.5 Note 1

4/1/2005 TW-71A 5.0-6.0 Yes 4.0-50 196 3.0 Sample collected at most impacted interval based on PID measurement
7.0-8.0 No 4.0-5.0 32.6 3.0 Sample collected from clean interval below impacted interval.

4/4/2005 TW-72 3.0-4 0 Yes 2.0-6.0 65.4 2 0 Sample most impacted interval based on PID measurement.

4/4/2005 TW-73 4 0-5.0 Yes 4.0-6 0 151 . 2.5 Sample most impacted interval based on PID measurement.
7.0-8.0 No 4.0-6.0 0.0 2 5 Sample collected from clean interval below impacted interval.

4/1/2005 TW-74 3.0-3.5 No - 0.0 3 5 Sample collected at the first interval above ground water.
4/1/2005 TW-75 2 5-30 No - 0.0 2.0 Sample collected at the first interval below ground water.
4/5/2005 TW-76 5.0-6.0 No - 0.0 5.0 Sample collected at the first interval below ground water.
4/5/2005 TW-77 3.0-4.0 No - 0 0 3.5 Sample collected at the first interval below ground water.
4/5/2005 TW-78 2.0-3.0 No - 0.0 2.5 Sample collected at the first interval below ground water.
3/30/2005 TWP-13 3.5-4 0 No - 0.0 4.5 Sample collected at the first interval above ground water.

4/1/2005 TWP-14 6.0^6.5 Yes 6.0-8.0 1290 2.5 Sample most impacted interval based on PID measurement.
8.0-8 5 Yes 6.0-8.0 1290 2 5 Sample collected from clean interval below impacted interval.

o te s  and A b b re v ia tion s
Refusal was encountered above the depth interval where LNAPL-impacted soil could potentially be present. No soil sample was 
collected, and a step-out soil boring was advanced.
No indications of LNAPL-impacted soil was observed, and no sample was collected.
The indications of imapcted soil observed at soil boring locations TW-37 and TW-38 are believed to be attributable to the presence 
of peat/meadowmat soil in the borehole rather than to petroleum impacts.
Although discolored soil was observed at the soil boring location, no odor or elevated concentration of volatile organic vapors was present 
Therefore, although the soil appeared to be impacted, it is not believed to be impacted by petroleum.
Any depth to water that includes a ">" prefix indicates that groundwater was not encountered in the borehole. The value provided is the 
depth of the borehole.
Groundwater was encountered at 1.5 ft bgs, but was not encountered at 4.3 ft bgs at soil boring location TW-40A and was encountered 
at 4.0 ft bgs at soil boring location TW-40. Therefore, the groundwater encountered at 1.5 ft bgs is believed to be perched.

OC = Area of Concern 
bgs = Feet below ground surface 
D = Photoionization detector 
im = Parts per million
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The SRI at Area 2B was conducted in two separate mobilizations. During the first mobilization, the 

location of the Tidewater pipelines was confirmed, and soil borings were drilled at intervals of 

approximately 50 feet along the pipelines. Based on field observations, one to two soil samples were 

collected at each soil boring location. LNAPL-impacted soil was observed at two separate locations 

along the Tidewater pipelines during this mobilization; these locations are referred to collectively as 

AOC-Southem Area. The second mobilization consisted o f the drilling o f soil borings, the collection of 

one to two soil samples per soil boring, the installation o f temporary wells, and the collection o f one 

groundwater sample at each temporary well. The soil borings and temporary wells were located at AOC- 

Southem Area. The soil samples were analyzed for the parameters specified in Section 5.2, which 

provides additional details regarding the scope of work for the SRI conducted at AOC-Southem Area.

The additional work (i.e., the indoor air quality assessment and the investigation of AOC-Western Area) 

is not considered to be part o f the SRI, despite the inclusion of the resulting data in this report. The 

additional work was performed to address different objectives than the SRI objectives. The scope of 

work for the indoor air quality assessment is summarized in Section 9, and that for the investigation of 

AOC-Western Area is summarized in Section 10.

5.1 Scope o f  W o r k -S R I  at Area 2A

The scope o f work for the SRI at Area 2A included the investigation of the four previously-identified 

AOCs: AOC-Stain3, AOC-UST7, AOC-Bldg20, and AOC-Bldg32/32A. The sections below summarize 

the scope o f the SRI at each of these AOCs.

5.1.1 Scope of W o rk -A O C -S ta in3

As stated in the September 2004 Revised Site Investigation and Conceptual Remedial Action Workplan 

Site 2A/2B, initial assessment activities performed by HMM identified surface staining at several site 

locations including an area within Building 20. Analytical results for the soil samples collected from the 

top 2 to 2.5 feet of the soil column at locations STAIN-3 and STAIN-3B revealed elevated concentrations 

o f total SVOCS and o f various metals, respectively. Soil samples collected from depth intervals below 2-

2.5 feet bgs at locations STAIN-3 and STAIN-3B revealed significantly lower concentrations o f SVOCs 

and metals. As described in the September 2004 Revised Site Investigation and Conceptual Remedial 

Action Workplan Site 2A/2B, the Port Authority addressed the discolored area during building (Building 

20) demolition activities by removing the discolored/degraded (with respect to environmental quality) 

soil. The investigation performed at AOC-Stain3 during the SRI included the drilling of soil borings and
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the collection o f soil samples from the area surrounding sampling location STAIN-3 and adjacent 

sampling location STAIN-3B to confirm the success of the soil removal.

Based on previous sampling results and the limited size of the discolored area, three soil samples were 

collected from the STAIN-3 Area. One soil sample was collected from the 1.5-2 foot bgs depth interval 

at the (former) STAIN-3 sampling location, and two additional soil samples were collected from the 1-1.5 

foot bgs depth interval at locations immediately beyond the previously observed limits of staining. The 

three soil samples were submitted to STL-Edison, a NYS-certified laboratory (Certification No. 11452) 

for analysis of TCL VOC+IO, TCL SVOC +15, TAL metals, and TPHC.

5.1.2 Scope of W ork -  AOC-UST7

Initial Phase I ESA efforts revealed the potential for USTs (that were not identified by P&G) to be present 

at the HHMT-Port Ivory Site, including in an area at the northeastern portion of Area 2A. This area was 

determined to be an AOC, and was designated AOC-UST7 (see Figure 3 for the location of AOC-UST7). 

Geophysical surveys performed at AOC-UST7 identified several anomalies and, as a result, soil borings 

were drilled during the SI to investigate the anomalies. A temporary well, identified as TMW-01, was 

also installed at AOC-UST7. With the exception of the concentration of TPHC in soil samples collected 

from the top 3.5 feet of the soil column at AOC-UST7, soil sampling analytical results indicated that the 

majority of compounds and metals were present at similar concentrations to those in fill placed 

throughout the HHMT-Port Ivory Facility by P&G. Analytical results for the groundwater sample 

previously collected at this AOC indicated similarly minimal impacts; only the SVOC bis(2- 

ethylhexyl)phthalate and the metals iron, manganese, and lead were detected at concentrations greater 

than their respective NYSDEC Ambient Water Quality Standards and Guidance Values (AWQSGVs). 

The presence of bis(2-ethylhexyl)phthalate, a laboratory solvent, is likely attributable to laboratory 

contamination of the sample. The reported concentrations o f iron, manganese, and lead were similar to 

those detected in groundwater throughout the HHMT-Port Ivory Facility and, thus, were considered 

background conditions.

Much of the shallow soil sampled during the SI was removed from AOC-UST7 during subsequent 

demolition activities. In addition, two USTs were observed during demolition. The USTs were located 

within concrete vaults and were filled with inert material (bricks, stone and sand). Upon removing the 

USTs and the associated concrete vaults, the Port Authority encountered indications of petroleum impacts 

in the soil surrounding the vaults; the LNAPL-impacted soil was excavated, stockpiled on-site pending
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off-site disposal, and disposed of at an appropriate recycling/disposal facility. The excavation area was 

backfilled with existing site soil and crushed concrete. The investigation performed at AOC-UST7 

during the SRI included the drilling of soil borings and the collection of soil samples from the vicinity of 

the former Port Authority excavation to confirm the success o f the soil removal.

Based on the size o f the excavation footprint (approximately 25 feet southwest-northeast by 20 feet 

southeast-northwest), six soil samples were collected from the AOC-UST7 Area. Two soil samples were 

collected from a six-inch depth interval between 9 and 10 feet bgs (i.e., near the bottom of the former 

excavation), while the remaining four soil samples were collected from the sidewalls of the former 

excavation. All six soil samples were submitted to STL-Edison, an NYS-certified laboratory, for analysis 

of TCL VOC+10, TCL SVOC+15, TAL metals, and TPHC.

5.1.3 -  Scope of Work - AOC -Bldg 20 and AOC-Bldgs32/32A

P&G removed several USTs during the 1990s; all removal efforts are reported to have been in accordance 

with NYSDEC protocols and with NYSDEC oversight. However, due to the proximity to structures 

and/or utilities, limited quantities of LNAPL-impacted soil were reported to remain at the following three 

locations at Area 2A: east of Building No. 20, east of Building No. 32, and east o f Building No. 32A. 

The general locations of the former UST areas are presented on Figure 3. A brief discussion o f each prior 

removal effort is provided below.

• Building No. 20: P&G removed one concrete-vaulted 8,000-gallon UST containing #6 fuel oil from 

the area east o f Building No. 20. The presence of discolored soil was"'observed during the tank 

removal and was addressed through the removal o f approximately 200 tons o f LNAPL-impacted soil 

from the tank area. NYSDEC assigned case number 920-3451 to the closure/removal effort. Due to 

the proximity o f the tank to the foundation of Building No. 20, some LNAPL-impacted soil and a 

portion o f  the containment vault were left in place.

• Building No. 32: P&G removed one 3,000-gallon concrete vaulted UST containing diesel fuel from 

the area east of Building No. 32. Approximately 50 tons o f LNAPL-impacted soil was removed from 

the area surrounding the UST based upon visual signs o f staining. The closure was assigned case 

number #920-3697. The excavation was extended to the groundwater table to address LNAPL- 

impacted soil. However, remedial efforts were limited due to the proximity o f underground utilities 

and building foundations.
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• Building No. 32A: P&G removed two 12,500-gallon USTs east of Building No. 32A. One UST was 

utilized for the storage of #6 oil and the other was utilized to store #2 oil. P&G removed 

approximately 75 tons of LNAPL-impacted soil from the area surrounding the USTs to LNAPL- 

impacted soil. The closure was assigned case number #920-4269. The excavation was extended to 

the groundwater table to address LNAPL-impacted soil. However, remedial efforts were limited due 

to the presence of building foundations and underground utilities. All accessible LNAPL-impacted 

soil was reported to have been removed

It should be noted that the Port Authority razed Building Nos. 20, 32, and 32A and concrete foundations 

and abandoned or removed former utility lines as part o f site redevelopment. The demolition activities 

resulted in the removal of some soil at the former UST areas associated with AOC-Bldg20 and AOC- 

Bldg32/32A. The SRI performed at AOC-Bldg20 and-AOC-Bldgs32/32A included the drilling o f soil 

borings and the collection of soil samples from the areas where LNAPL-impacted soil was reportedly left 

in place to determine whether additional soil excavation was warranted at these areas.

During the SRI, two soil borings were drilled at AOC-Bldg20 and five soil borings were drilled at AOC- 

UST32/32A. At each soil boring location, one soil sample was collected from the depth interval 

exhibiting indications (based on the concentration of volatile organic vapors, as measured using a PID, 

and on visual and olfactory field observations) of LNAPL-impacted soil or, in the absence o f any 

indications o f LNAPL-impacted soil, from the 6-inch depth interval above groundwater. All soil samples 

were submitted to STL-Edison, a NYS-certified laboratory, for analysis o f TCL VOC+10, TCL 

SVOC+15, TAL metals, and TPHC.

5.2 Scope o f W ork -  SRI at Area 2B

The objectives of the SRI at Area 2B were as follows: to determine the locations o f the underground 

pipelines in the Tidewater easement; to confirm the presence or absence o f LNAPL-impacted soil along 

the Tidewater pipelines; to delineate areas o f LNAPL-impacted soil that were located along the Tidewater 

pipelines; to quantify the concentrations o f regulated compounds in soil along the Tidewater pipelines; 

and, to determine whether the presence o f LNAPL-impacted soil along the Tidewater pipelines has 

degraded groundwater quality (i.e., is acting as a source area for regulated compounds in groundwater). 

As previously noted, the SRI at Area 2B was completed in two separate mobilizations. The general scope 

of work for the first mobilization was to locate the inactive underground Tidewater pipelines at Area 2B

. - . B
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utilizing geophysical survey techniques, to drill soil borings along the Tidewater pipelines, and to collect 

soil samples at the soil boring locations. The general scope o f work for the second mobilization was to 

drill soil borings and install temporary wells in the two separate areas where LNAPL-impacted soil was 

observed during the first mobilization and to collect soil and groundwater samples. Additional details 

about the scope o f work completed during each mobilization of the SRI at Area 2B are provided in 

sections 5.2.1 and 5.2.2. Figure 3 indicates the soil boring and temporary well locations at Area 2A and 

Area 2B. Table 1 summarizes the field observations and the soil sampling depth intervals.

5.2.1 Scope of Work -  First Mobilization

The geophysical survey included three types of geophysical testing: electromagnetic surveys using EM-61 

methods, pipe tracing surveys, and ground penetrating radar (GPR) methods. In order to better utilize 

pipe tracing techniques, a test pit, identified as EXT-1, was excavated .so that electric current could be 

applied directly to the Tidewater pipelines, rather than being induced from land surface. Once the 

pipelines were located, soil borings were drilled at an approximate frequency of one soil boring per 50 

feet of pipeline. These soil borings were identified as TW-37 through TW-40, TW-40A, TW-40B, TW- 

41 through TW-43, TW-43A, TW-45, TW-46, TW-46A through TW-46C, and TW-47 through TW-52. 

Because the geophysical surveys successfully located approximately 650 linear feet of the Tidewater 

pipelines, soil borings were advanced at 15 locations, not including step-out soil borings. Letter suffixes 

were applied to step-out soil borings, drilled where refusal was encountered; the first step-out location is 

identified by an “A ” suffix, the second by a “B” suffix, and the third by a “C” suffix. Please note, no soil 

boring was drilled and no test pit was excavated at proposed location TW-44 because the Tidewater 

pipelines could not be located in the vicinity o f TW-44 using geophysical methods and the risk of 

breaking a Tidewater pipeline (or other subsurface utility) and potentially releasing additional LNAPL to 

the subsurface was considered to outweigh the benefits of investigating the relatively short length o f the 

Tidewater pipelines in the vicinity o f TW-44. Furthermore, the presence of reinforced concrete, a 

reinforced-concrete truck scale, and asphalt at ground surface in the vicinity of TW-44 prevented manual 

drilling o f the proposed soil boring.

At each soil boring drilled during the first mobilization, the soil column was inspected for indications 

(elevated concentrations of volatile organic vapors, as measured using a photoionization detector (PID), 

and the presence o f LNAPL, sheen, discolored soil, or odor) of LNAPL-impacted soil. Except where 

refusal was encountered, each soil boring was drilled to a depth interval below the smear zone (i.e., a 

depth interval where the soil appeared clean based on field observations) at locations where field 

observations indicated the presence of LNAPL-impacted soil or to approximately two feet below the

B
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NOTES;

1. AOCs l o c a t e d  a t  S i te  2  (A re a  2A) a n d  i n v e s t i g a t e d  
d u r i n g  t h e  S u p p l e m e n t a l  R e m e d ia l  I n v e s t i g a t i o n  (S R I) a r e  
A 0 C - S ta in 3 ,  A 0C -B L D G 20, A 0 C -B L D G 3 2 /3 2 A , a n d  A 0 C -U S T 7 . 
I n d o o r  A ir s a m p l i n g  l o c a t i o n s  a r e  a l s o  s h o w n  o n  t h i s  
m a p ,  a l t h o u g h  t h e  I n d o o r  A ir Q u a l i ty  A s s e s s m e n t  w a s  n o t  
p a r t  o f  t h e  SRI.

2 . T h e  o n ly  AOC l o c a t e d  a t  S i t e  2  (A re a  2 B ) t h a t  w a s  
i n v e s t i g a t e d  d u r i n g  t h e  SRI i s  A O C - S o u th e r n  A re a . T h e  
k n o w n  e x t e n t  o f  A O C -W e s te rn  A re a  is  a l s o  s h o w n ,  
a l t h o u g h  t h e  i n v e s t i g a t i o n  o f  t h i s  AOC w a s  n o t  p a r t  o f  
t h e  SRI.

3 .F o r m e r  UST l o c a t i o n s  a t  A O C-BLD G 20 a n d  
A 0 C -B L D G 3 2 /3 2 A  r e f l e c t  t h e  l o c a t i o n s  o f  U STs r e m o v e d  
b y  P&G p r i o r  t o  t h e  P o r t  A u t h o r i t y  o w n e r s h ip  o f  t h e  
S i te .

4 . T h e  f o r m e r  UST l o c a t i o n  s h o w n  a t  A O C -U S T 7  r e f l e c t s  
t h e  l o c a t i o n s  o f  U STs a n d  a n  a s s o c i a t e d  c o n c r e t e  v a u l t  
r e m o v e d  b y  t h e  P o r t  A u t h o r i t y .

5 . F iv e  s o i l  s a m p l e s  a n d  o n e  g r o u n d w a t e r  s a m p l e  w e re  
c o l l e c t e d  b y  t h e  P o r t  A u t h o r i t y  a t  A O C -W e s te rn  A re a . 
H o w e v e r , t h e  s a m p l in g  l o c a t i o n s  w e r e  n o t  s u r v e y e d  a n d  
s e v e r a l  o f  t h e  s o i l  s a m p l e s  w e r e  c o l l e c t e d  f r o m  a  
s t o c k p i l e  o f  s o i l  e x c a v a t e d  f r o m  A O C -W e s te rn  A re a . 
T h e r e f o r e ,  t h e  s a m p l i n g  l o c a t i o n s  a r e  n o t  s h o w n .
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water table, at locations where indications o f LNAPL-impacted soil were not observed. Based upon field 

observations, either one or two soil samples were collected from the soil boring and submitted for 

analysis o f  TCL VOC+IO, TCL SVOC+15, and TAL metals. In general, one soil sample was collected at 

soil boring locations where indications o f LNAPL-impacted soil were not observed; at these locations, the 

soil sample was collected from the six-inch depth interval above the water table. Two soil samples were 

collected at locations where LNAPL-impacted soil was observed; the shallower soil sample was collected 

from the depth interval that exhibited the highest concentrations of VOC vapors or the most significant 

visual indications of LNAPL-impacted soil, while the deeper sample was collected from a depth interval 

that appeared to be clean (i.e., where indications of LNAPL-impacted soil were not observed). The only 

exceptions to the soil sampling procedure were that no soil sample was collected at locations TW-39, 

TW-40, TW-40A, TW-43, and TW-46 and the step-out locations from TW-46. No soil sample was 

collected at location TW-39 because indications of LNAPL-impacted soil were not observed and because 

an extra soil sample was collected at location TW-40B in order to investigate potential impacts at that 

location. No soil samples were collected at locations TW-40, TW-40A, TW-43, and TW-46 and the step- 

out locations from TW-46 because refusal was encountered above the smear zone at these soil boring 

locations.

5.2.2 Scope of Work -  Second Mobilization

The second mobilization effort at Area 2B was conducted at each o f the two separate areas where 

LNAPL-impacted soil was encountered during the first mobilization to delineate the extent o f LNAPL- 

impacted soil and to determine whether soil or groundwater quality was degraded based on the presence 

o f the observed LNAPL-impacted soil.

Sixteen soil samples and one duplicate soil sample were collected at 13 soil boring locations (not 

including step-out locations) during the second mobilization. The soil borings were identified as TW-68, 

TW-69, TW-70, TW-70A, TW-71, TW-71A, TW-72 through TW-78, TWP-13, and TWP-14. Soil 

borings TW-68, TW-69, TW-70, TW-70A, and TWP-13 were drilled in the vicinity o f one area where 

LNAPL-impacted soil was observed during the first mobilization (i.e., in the vicinity of test pit location 

EXT-1), while the remaining soil borings were drilled in the other area where LNAPL-impacted soil was 

observed (in the vicinity of soil boring locations TW-47 and TW-48). As indicated above, the suffix “A” 

indicates a step-out soil boring drilled because refusal was encountered at the initial soil boring location.

In addition, soil borings TWP-13 and TWP-14 were converted to temporary wells.
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The SRI work plan proposed the drilling of soil boring TWP-15, which would be converted to a 

temporary well; however, location TWP-15 could not be accessed by the drill rig. Following the 

demolition o f  Building Nos. 70/72, location TWP-15 was located in a low spot at the site. Water gathered 

in this area, and the soil was too soft for the rig to drive to and to drill (i.e., the jacks would have pushed 

into the soil). Therefore, location TWP-15 was offset approximately 30 feet east of TWP-14. Auger and 

split spoon refusal (caused by concrete or other subsurface obstruction/debris) was encountered at 

approximately 3 feet bgs at TWP-15. Based on the presence of underground utilities and adjacent roads, 

any offset of TWP-15 would result in this boring being even closer (within approximately 15 feet of) to 

TWP-14. It was determined that wells within 15 feet of one another would yield approximately the same 

information. In addition, the presence o f LNAPL at temporary well TWP-14 was well established based- 

on field observations; therefore, groundwater at temporary well TWP-14 would be in contact with the 

LNAPL and would be expected to be impacted. Since the second offset location for temporary well 

TWP-15 would also be within the area where LNAPL was encountered, groundwater quality data from 

this temporary well would not advance the investigation. Therefore, proposed temporary well TWP-15 

was not installed.

In general, the soil sampling program was the same as that followed during the first mobilization; the soil 

column at each soil boring location was inspected for indications of LNAPL-impacted soil, and either one 

or two soil samples were collected at the soil boring location. The soil sampling depths were as discussed 

above. The only exception to the sampling protocol was that only one soil sample was collected at 

location TW-72 because the PID malfunctioned in the field, and it was not learned until later, when the 

soil could be screened with a functioning PID, that an elevated concentration o f volatile organic vapors 

was present in the soil column. All soil samples were submitted to STL-Edison, an NYS-certified 

laboratory, for analysis of TCL VOC+IO, TCL SVOC+15, and TPHC. TAL metals were not targeted for 

analysis because, based on the analytical results for soil samples collected during the first mobilization, 

the metals were determined not to be contaminants of concern (i.e., the LNAPL was not chelating with 

metals) at this area.

The groundwater sampling program included the collection of one groundwater sample from each of the 

two temporary wells. Temporary well TWP-13 was installed in the vicinity of test pit location EXT-1, 

one location where LNAPL-impacted soil was observed during the first mobilization, while temporary 

well TWP-14 was installed in the vicinity o f soil boring locations TW-47 and TW-48, the other location 

where LNAPL-impacted soil was observed during the first mobilization. Standard (3 to 5-volume purge)
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methods were utilized in collection of the groundwater samples. All groundwater samples were analyzed 

for TCL VOC+IO and TCL SVOC+15 by STL-Edison, an NYS-certified analytical laboratory. The 

library search was conducted for comparison to the AWQSGV for Principal Organic Contaminants 

(POCs), which are compounds that are not regulated individually (i.e., do not have established 

AWQSGVs), but that are in one of six classes of organic compounds.

Please note, the SRI work plan proposed the collection and analysis of LNAPL samples from the soil 

column at selected soil boring locations and from any LNAPL that accumulated within any o f the 

temporary wells. However, LNAPL could not be sampled at any o f these locations because it was present 

in insufficient quantities (i.e., could not be separated from the soil matrix) at all SRI soil boring locations 

and did not accumulate within either of the two temporary wells installed during the SRI.

6.0 SRI -  METHODS

This section describes the methodology utilized during all field activities conducted during the SRI. The 

following activities were conducted at Area 2A and/or Area 2B during the SRI: the completion of

geophysical surveys, the drilling o f soil borings, the collection o f soil samples, the installation of

temporary wells, and the collection o f groundwater samples. The sections below provide details on the 

methodology utilized to complete each o f these tasks.

Descriptions o f the methods used to complete the SRI activities, including the performance of

geophysical surveys, the drilling o f soil borings, the collection of soil samples, the installation of

temporary wells, and the collection of groundwater samples are provided below in sections 6.1 through 

6.5, respectively.

6.1 Geophysical Survey M ethods

The geophysical surveys conducted at Area 2B were performed on October 11 and 12, 2004, and 

December 16, 2004. The purpose o f the geophysical surveys was to locate the underground pipelines 

believed to be present in the Tidewater easement at Area 2B. The geophysical survey included 

electromagnetic methods (EM-61), line tracing methods, and GPR methods.

Several EM-61 surveys also were utilized to locate the pipelines; each survey was conducted across a 

different portion of the pipelines. In each survey, parallel transect lines (spaced at approximately 5-foot
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intervals) were established. The wheel-mounted EM-61 transmitter and receiver were pulled along the 

transect lines at a uniform rate, and the electric field strength was measured ever}' eight inches along each 

transect line. The field strength data were contoured using the computer application Surfer. Anomalies 

were identified based on the contour map, marked on the pavement, and investigated though observation 

(where above-grade indications of utilities such as manhole covers and catch basins were observed) or 

through pipe tracing methods as described below.

EM-61 surveys were also used to confirm that the pipe tracing methods had identified the outermost (i.e., 

the western and eastern) pipelines. In these cases, the transect lines were oriented perpendicular to the 

pipelines and established so that the pipelines ran through the center o f the grid. The data measurement 

and reduction was performed as described above. The locations of the outermost pipelines were marked 

on the macadam pavement.

As noted above, the line tracing methods were utilized to confirm that the anomalies detected in the EM- 

61 surveys were pipelines and that the pipelines were continuous between EM-61 survey areas. Line 

tracing efforts consisted of inducing a current along the pipeline and tracing the current along the pipeline 

until the current was no longer detectable. The current w'as induced from a radio-frequency transmitter 

that was placed at grade or an electric current applied to the pipeline directly. All line tracing work 

completed on October 11 and 12, 2004 involved placing the transmitter at grade above the pipeline and 

oriented in approximately the same direction as the pipeline. In no case was the receiver, the instrument 

used to detect the current, placed within 50 feet o f the transmitter. Prior to conducting the line tracing 

work on December 16, 2004, a test pit was excavated immediately east o f the truck scale in order to allow 

access to a minimum of one pipeline. Once a pipeline was exposed, an electrode was attached to the 

pipeline, and an electric current was induced in the pipeline.

At the completion o f the line tracing effort, markings were painted on the macadam to indicate the results. 

If applicable, the results were compared to the EM-61 survey results to confirm that the pipelines detected 

in the line tracing survey produced anomalies in the EM-61 survey.

GPR surveys were conducted at only two locations where the pipelines were previously identified using 

pipe tracing techniques. The purpose of the GPR surveys was to confirm the depth of the pipelines. 

Transect lines were established approximately perpendicular to the pipelines, and the GPR combination
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transmitter/receiver was pulled along the transect lines at a uniform rate. The GPR data were downloaded 

into a laptop computer for display and contouring purposes.

6.2 Drilling M ethods -  Soil Borings

As indicated above, the soil borings at Area 2A were drilled in one mobilization, while the soil borings at 

Area 2B were drilled in two mobilizations. During the first mobilization, 15 soil borings were drilled at 

Area 2B between December 7 and 31, 2004. During the second mobilization, 16 soil borings were drilled 

at Area 2A between March 23 and 29, 2005, 11 delineation soil borings were drilled at Area 2B between 

March 31 and April 5, 2005, and two soil borings that were subsequently converted to temporary wells 

were drilled at Area 2B on March 30 and April 1, 2005. The delineation soil borings were drilled to allow 

collection of subsurface soil samples and to delineate LNAPL-impacted soil away from soil boring 

location TW-47 and away from the excavation located immediately east of the concrete pad that 

surrounds the truck scale. Please note, the summary o f soil borings presented above does not include ' 

eight step-out soil borings drilled at Area 2B because refusal was encountered at proposed soil boring 

locations.

All soil borings were drilled in accordance with NYSDEC regulations and guidance documents. Soil 

borings were drilled using manual and/or hollow stem auger drilling methods. As per Port Authority 

protocols for the protection o f existing utilities, soil borings were drilled to a depth of six feet bgs using 

manual methods except for locations where macadam was present at ground surface. At locations where 

macadam was present at land surface, augers were used to drill through the macadam and the borehole 

was advanced below the macadam to a depth of six feet using manual methods. Manual methods 

included use o f post-hole diggers and/or soil augers advanced by hand. These tools were used to advance 

the borehole and to collect six-inch-long soil cores for inspection.

At depths below six feet below grade, the soil boring was either extended to depth using manual methods 

or was drilled to depth using hollow stem auger drilling methods. The borehole was drilled to depth using 

manual methods only if two conditions were met: 1) the borehole was not observed to collapse and 2) soil 

impacts were not observed. Hollow stem auger drilling included the use of 4 Vi-inch augers, a center rod 

with a floating plug, and a 3-inch inner diameter split spoon sampler. The floating plug was inserted into 

the bottom auger, and the augers were advanced to approximately six feet bgs (i.e., to the bottom o f the 

borehole advanced manually). The floating plug was removed, and the split spoon was driven two feet 

below the bottom of the auger using a 140-pound hammer that was repeatedly dropped approximately 30
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inches onto rods connected to the split spoon. The split spoon was retrieved and the soil column was 

logged. The floating plug was inserted back into the augers, and the augers were advanced an additional 

two feet. The floating plug was removed, the split spoon was inserted into the augers, and an additional 

two feet o f  the soil column were recovered and inspected. This process continued until the soil boring 

was completed. Completion depths varied, but the soil borings were advanced to the bottom of the 

impacted soil (for soil borings where LNAPL-impacted soil were encountered) or to at least two feet 

below the water table (for soil borings where LNAPL-impacted soil was not observed) unless auger 

refusal was encountered. If auger refusal was encountered, the borehole was abandoned and a new soil 

boring was drilled adjacent to the abandoned boring location.

The soil column was logged continuously at all soil boring locations for (at a minimum) the following 

conditions: color; texture; moisture content; and, indications of LNAPL-impacted soil, including elevated 

concentrations of volatile organic vapors (as measured using a PID), discolored soil, sheen, LNAPL, and 

odor. Boring logs are included in Appendix A. Soil boring locations are shown on Figure 3.

6.3 Soil Sam pling M ethods

Forty-four soil borings were drilled at Site 2, including two soil borings that were subsequently converted 

to temporary wells but not including eight step-out soil borings that were drilled because refusal was 

encountered at the proposed soil boring location during the SRI. The sampling program included the 

collection o f 14 soil samples from soil borings drilled at Area 2B during the first mobilization (i.e., during 

December 2004), 16 soil samples and one duplicate soil sample from step-out soil borings and soil 

borings subsequently converted to temporary wells that were drilled during the second mobilization (i.e., 

during March and April 2005), and 16 soil samples from soil borings drilled at Area 2A during March 

2005. All soil samples were collected in accordance with NYSDEC requirements and guidance 

documents.

At Area 2A, one soil sample was collected from each soil boring location. Except for soil samples 

collected from soil borings drilled at AOC-Stain3, soil samples were collected from the depth interval that 

exhibited the most significant indications of LNAPL-impacted soil; if no indications of LNAPL-impacted 

soil were observed, the soil sample was collected from a depth interval that was predetermined based on 

previous field observations. Soil samples collected from soil borings drilled at AOC-Stain3 were 

collected at predetermined depth intervals based on previous field observations and soil sampling 

analytical results.
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At Area 2B, as many as two soil samples were collected from each soil bormg, depending on field 

observations. If LNAPL-impacted soil was observed, one soil sample was collected from the depth 

interval that exhibited the most significant indications of LNAPL-impacted soil and a second soil sample 

was collected from soil that appeared clean and was below the LNAPL-impacted soil. If soil impacts 

were not observed, a soil sample was either not collected or was collected from soil immediately above 

the water table. Please note that at least one soil sample was collected from each step-out soil boring 

drilled during the second mobilization to Area 2B.

Soil samples were collected using a stainless steel sampling device that was decontaminated between 

samples. Decontamination involved rinsing the device with laboratory-quality DI water, a DI water- 

alconox solution, and an organic solvent, generally acetone or hexane. Soil was transferred from the 

sampling device (i.e, the split spoon, hand auger, or post-hole digger) directly into sampling jars. The 

samples were labeled and placed on ice in a cooler. All soil samples were transported to the analytical 

laboratory under chain-of-custody documentation. ■- ■• • •

6.4 Installation of Tem porary W ells

Two soil borings drilled at Area 2B during the second mobilization (i.e., during March and April 2005) 

were converted to temporary wells. The SRI conducted at Area 2A did not include a groundwater 

investigation component. The temporary wells were installed at Area 2B to allow collection of 

groundwater samples, to determine the mobility o f the LNAPL, and, if  possible based on the mobility of 

the LNAPL, to allow for collection o f an LNAPL sample. The groundwater samples were collected to 

determine whether the LNAPL-impacted soil encountered allocations TW-47 and EXT-I was a source 

area for groundwater impacts. Temporary well TWP-13 was constructed o f 2-inch diameter PVC screen 

and riser, while temporary well TWP-14 was constructed of 4-inch diameter PVC screen and riser. Both 

temporary wells were constructed using 0.010-inch slot size screen that extended from approximately two 

feet above groundwater to the bottom o f the borehole. The sand pack for both wells consisted of number 

2 size sand, and was installed to a depth of approximately one to two feet above the top o f the screen. 

Bentonite pellets were installed above the sand pack in both wells to preclude storm water or perched 

water from entering the sand pack. Well TWP-13 was completed as a flush-mount monitoring well with a 

road plate because it was located in an access road. Well TWP-14 was completed as a stick-up well 

because it was located outside the access road.
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6.5 Collection o f G roundwater Samples

As indicated above, one groundwater sample was collected from each of the two wells installed at Area 

2B. Groundwater sampling was performed in accordance with NYSDEC requirements and guidance 

documents. Standard (3 to 5 volume purge) purging and sampling methods were used.

Prior to groundwater sampling, the presence or absence o f LNAPL in the temporary well was confirmed 

and the depth to water in the well was measured relative to a surveyed reference point using an electronic 

oil-water interface meter. The volume of water within the well was calculated. The well was purged of 

three to five times the calculated volume of water using a centrifugal pump. After the water level 

recovered, a dedicated Teflon bailer was lowered into the well, allowed to fill with water, and was 

removed from the well. The groundwater sample was transferred from the bailer into laboratory-prepared 

sampling jars. The samples were labeled and placed on ice in a cooler. All soil samples were transported 

to the analytical laboratory under chain-of-custody documentation.

7.0 SRI RESULTS

The SRI conducted at Site 2 included the following components: completion o f geophysical surveys, 

drilling o f  soil borings, collection of soil samples, installation of temporary wells, and collection of 

groundwater samples. During implementation of each component, field observations and measurements 

were recorded. In addition, soil and groundwater samples were analyzed for the parameters specified in 

Section 5. The results o f the SRI efforts are presented below. Sections"7.1, 7.2, and 7.3 summarize the 

results of the geophysical investigations, the field observations pertaining to site hydrogeology and the 

distribution o f LNAPL-impacted soil, and the soil and groundwater sampling analytical results, 

respectively.

7.1 Geophysical Surveys

Three types of geophysical surveys were utilized to locate the inactive underground pipelines present in 

the Tidewater easement: an electromagnetic survey (utilizing EM-61), a line tracing survey, and a GPR 

survey. Initial efforts revealed that the GPR survey was ineffective to detect the pipelines and/or gauge 

their depths because the penetration depth of the GPR at Area 2B was only a few feet below grade, and 

the pipelines of interest were situated below this depth.

B 4 0
P :\2 3 2 9 5 2 w m d \R E M E D IA L  A C T lO N S \R cm cd ia l P e tro le u m  Issu es  B lock  1338 \L N A P L  In v estig a tio n  R e s p i te  2 A 2 B  R cp o rt\S R IR  S ite  2 A -2 B .F in a l R M T
rev ised  11.06 D E C  co tnm ents.doc



Hatch Mott
MacDonald__________________  Site 2 Report

The EM-61 methods successfully utilized the pipelines from the eastern edge o f the concrete pad that 

surrounds the truck scale to a point approximately 50 feet east of the concrete pad. The pipelines were 

not traceable to the east of these locations due to interference from railroad tracks and other near-surface 

metal debris at this portion of Area 2B. Similarly, the lines could not be traced to the west due to 

interference from a metal frame in the truck scale and rebar in the concrete pad that surrounded the truck 

scale. EM-61 methods were utilized to the west of the concrete pad surrounding the truck scale. 

However, the presence of metal at the surface (the fence lines and rebar in the Jersey barriers, for 

example) and the relatively high density o f subsurface utilities precluded a positive identification o f the 

pipelines at this area.

As such, line tracing methods were utilized since the signal induced on a pipeline can be traced even in 

the vicinity of near-surface metal debris. Using the line tracing methods, the pipelines were located from 

the eastern edge o f the concrete pad surrounding the truck scale to approximately 150 feet east of the 

concrete pad. Beyond this distance, the current induced in the pipelines was too weak to detect. Thus, 

the pipelines could not be traced beneath the concrete pad surrounding the truck scale because the current 

was induced not only in the pipelines, but also in the rebar present in the concrete pad surrounding the 

truck scale. Again, the current was too weak to detect on the west side of the concrete pad surrounding 

the truck scale.

hr order to trace the pipelines further, a test pit, identified as EXT-1 (see Figure 3), was excavated 

immediately to the east of the concrete pad surrounding the truck scale; this location was chosen because 

it was the westernmost area o f the known pipeline location. A ,;pipeline was exposed at a depth of 

approximately 5.5 feet bgs, and an electrode was taped to the pipeline. Utilizing the line tracing 

technique, the pipeline was traced an additional 500 feet to the west. The trend of the pipeline was 

marked on the macadam using spray paint and was mapped relative to existing, mapped features such as a 

nearby fence line.

Once one pipeline was traced over this distance, EM-61 methods were utilized to confirm the locations of 

the outermost pipeline of the seven pipelines within the easement. EM-61 transect lines were established 

approximately perpendicular to the trend o f the pipeline as determined by the line tracing results. The 

EM-61 results confirmed that all seven pipelines were within approximately ten to fifteen feet of one- 

another. Figure 2 indicates the location of the pipelines determined using the methods described above.

I
P :\2 3 2 9 5 2 w m d \R E M E D IA L  A C T IO N S \R em ed iaI P e tro le u m  Issu es  B lo ck  3338 \L N A P L  In v estig a tio n  R cs\S ite  2 A 2 B  R ep o rt\S R IR  S ite  2A -2 B .F in a l R M T
rev ised  11.06 D E C  c o n u n en ts .d o c



|H H H  Hatch Mott
2 2 2 9 1  MacDonald Site 2 Report

7.2 Field Observations

The following summary of field observations includes a summary of hydrogeologic conditions and a 

description o f the extent of LNAPL-impacted or potentially degraded (with respect to environmental 

quality) soil. The summary of hydrogeologic conditions at Site 2 in Section 7.2.1 is based upon field 

observations made in the SRI and includes infonnation regarding the depth to groundwater, the thickness 

of the fill materials, and the consistency o f the fill materials and native soils encountered during the field 

effort. Because the soil borings advanced during the SRI were drilled to depths o f less than fifteen feet 

bgs, but some soil borings drilled during the SI and RI were drilled to deeper depths, some information 

that is included in Section 3.2.2 of this report was not verified during the SRI and is not included in 

Section 7.2.1.

The summary of the extent of potential soil impacts, as identified visually (i.e., the presence o f LNAPL, 

discolored soil, sheen, etc.) and through field screening methods (i.e., the use of a PID to measure the 

concentration o f volatile organic compounds in the soil column) is provided in Section 7.2.2. As noted 

above, the objective of the SRI at Area 2A was to confirm the successful remediation of soil at the four 

previously identified AOCs. Section 7.2.2 includes only field observations; the soil sampling analytical 

data are summarized below in Section 7.3.

The objectives o f the SRI at Area 2B were to determine the locations o f the underground pipelines in the 

Tidewater easement, to confirm the presence or absence of LNAPL-impacted soil along the Tidewater 

pipelines, to delineate areas o f LNAPL-impacted soil that were located along the Tidewater pipelines, to 

quantify the concentrations of regulated compounds in soil along the Tidewater pipelines, and to 

determine whether the presence of LNAPL-impacted soil along the Tidewater pipelines has degraded 

groundwater quality (i.e., is acting as a source area for regulated compounds in groundwater). The results 

o f the geophysical investigation, conducted to locate the underground pipelines, were summarized in 

Section 7.1. Section 7.2.2 identifies the locations where LNAPL-impacted soil was observed and the 

extent o f the LNAPL-impacted soil. Field observations'pertaining to the magnitude and extent o f the 

impacts are also provided. Soil and groundwater sampling analytical results are summarized in Section

7.3 and 7.4, respectively.
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7.2.1 Summary of Hydrogeology

Field observations pertaining to the hydrogeology are summarized below.

Area 2A

Sixteen soil borings, identified as BLDG20-C1 and C2; STAIN03-C1, C2, and C3; UST32-C1 through 

C'5; and, UST7-C1 through C6, were drilled at Area 2A, and the location of each soil boring was surveyed 

by the Port Authority and mapped by HMM (see Figure 3). The completion depth varied from 

approximately two to 11 feet bgs, depending on the AOC being investigated. Soil boring logs are 

included in Appendix A, and a summary o f field observations is included in Table 1.

Soils encountered at Area 2A consisted primarily of fine to medium grained sand with varying amounts of 

gravel, silt, clay, and cinder fill material. Construction and demolition debris such as concrete, brick, 

wood, and metal were observed at or near the ground surface at all sixteen soil boring locations. Native 

soil, encountered at depths o f approximately 7.5 to 9 feet bgs, consisted o f red-brown silty clay that 

contained layers o f fine angular gravel. Neither organic clays nor peat was encountered at Area 2A at 

any soil boring location drilled during the SRI.

Groundwater was encountered at depths o f between approximately 4 to 4.5 feet bgs in the central portion 

o f Area 2A (in the vicinity o f soil boring PG-Bldg32-C3) and depths o f approximately 7 to 10 feet bgs in 

the northern portion of Area 2A (in the vicinity of soil boring PG-UST7-C4). The SRI for Area 2A did 

not include the installation o f monitoring wells. However, as stated in the previously submitted Revised  -  

Site Investigation and Conceptual Remedial Action Workplan Area 2A/2B dated September 2004; shallow 

groundwater is anticipated to flow towards and ultimately discharge into Bridge Creek.

Area 2B

Twenty-six soil borings (identified as TW-37 through TW-43, TW-45 through TW-52, and TW-68 

through TW-78) were drilled, one test pit (identified as EXT-1) was excavated, and two temporary wells 

(identified as TWP-13 and TWP-14) were installed at Area 2B during the SRI. The location o f each soil 

boring, test pit, and well point was surveyed by the Port Authority and mapped by HMM (see Figure 3). 

The elevation o f the land surface adjacent to each location was also surveyed by the Port Authority. The 

completion depth varied from approximately four to 11 feet bgs, depending on the vertical extent of the 

LNAPL-impacted soil"or the depth to groundwater. As noted above, the soil borings at Area 2B were 

advanced to at least two feet below the water table (where no LNAPL-impacted soil was observed) or to
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below the depth of the LNAPL-impacted soil (where LNAPL-impacted soil was observed). Soil boring 

logs are included in Appendix A, and a summary of field observations is included in Table 1.

Most of the soil borings, the test pit, and the temporary wells were advanced through macadam or 

concrete that was present at land surface. Soils encountered at Area 2B consisted primarily of fine to 

medium grained sand with varying amounts of cobbles, gravel, silt, clay, construction and demolition 

debris (for example, glass, brick, and wood fragments), and cinder fill material. As compared to the fill at 

Area 2A, cinders were more common and construction and demolition debris were less common. Native 

soil, encountered at depths of approximately six to ten feet bgs, consisted of organic clays and silts with 

plant fragments (i.e., meadowmat) or, at some soil boring locations, gray or brown soils that consisted of 

clay, silt, and sand.

Groundwater was encountered at varying depths across Area 2B. Beneath paved areas, the depth to 

groundwater ranged from approximately 1.0 to 5.0 feet bgs. Beneath unpaved areas, the depth to water 

ranged from approximately 0.5 (following a rain storm) to 3.0 feet bgs. As only two temporary wells 

were installed at Area 2B, it was not possible to determine the direction o f groundwater flow. However, 

shallow groundwater is anticipated to flow towards and ultimately discharge into the small stream at the 

southern boundary of Area 2B, to Bridge Creek (located to the west of Area 2B), and/or to the marshlands 

located to the east of Area 2B. Based on prior depth to groundwater measurements at the HHMT-Port 

Ivory Facility, a groundwater flow divide is likely present at Area 2B, with some groundwater 

discharging to each o f the three areas identified above.

7.2.2 Field Observations

Field observations pertaining to LNAPL-impacted soil and potentially degraded (with respect to 

environmental quality) soil are summarized below.

Area 2A

As noted above, 16 soil borings were drilled at Area 2A during the SRI. Indications of LNAPL-impacted 

and/or potentially degraded (with respect to environmental quality) soil were observed at six o f these soil 

boring locations. Discolored soils were observed at four locations at Area 2A. At AOC-Stain3, gray 

discoloration was observed at approximately 1.5 to 2.0 feet bgs at locations STAIN03-C1 and C3 while 

the same discoloration was observed from 1.7 to 2.0 feet bgs in location STAIN03-C2. A similar gray 

discoloration was observed in the 5-6 foot bgs depth interval at location PG-BLDG32-C3, located in
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AOC-BLDG32. Except as noted below, no discolored soils were observed at other soil boring locations 

in AOC-BLDG32 or at any soil boring location in AOC-Bldg7 or AOC-UST7. At all four locations 

where discolored soil was observed, the discoloration was gray and, because no odor was present in the 

soil, no sheen was observed, and the PID readings for this depth interval were not greater than 

background, the discoloration did not appear to be related to petroleum.

LNAPL-impacted soil was observed at discrete depth intervals at locations PG-UST7-C2 and PG-UST7- 

C4, which were both located in AOC-UST7. No indications of LNAPL-impacted soil were observed at 

any other locations at Area 2A during the SRI. The LNAPL-impacted soil was encountered in the 7-7.5 

and 9-11 foot bgs depth intervals at PG-UST7-C2 and the 8-11 foot bgs depth interval at PG-UST7-C4. 

PED readings for the soils in these depth intervals and at these locations ranged from 3.2 to 13 parts per 

million (ppm) greater than background. Discolored soil with a dark gray hue was encountered between 

nine and 11 feet bgs at PG-UST7-C2 and between eight and 11 feet bgs at PG-UST7-C4. Discrete 

ganglia o f residual LNAPL were present in split spoon samples collected from eight feet to nine feet bgs 

at PG-UST7-C2. LNAPL-impacted soil was not encountered at any other soil boring location at Area 2A. 

Please note, locations PG-UST7-C2 and PG-UST7-C4 were not adjacent and that the LNAPL appears to 

be present in residual saturation at isolated depths and locations in AOC-UST7.

Area 2B -  Tidewater Pipelines

For the purposes of this section, no distinction will be made between the field observations recorded 

during the first mobilization in December 2004 and those recorded during the second mobilization in 

March 2005. Twenty-six soil borings were advanced during the SRI, inclusive o f both the first and 

second mobilizations. Port Authority surveyors surveyed the locations o f all 26 soil borings (see Figure 3 

for the soil boring locations). As noted above, manual methods were used to advance the borehole to a 

depth of six feet bgs at all locations. Hollow stem auger drilling methods were used to advance the 

borehole to the completion depth at most soil borings advanced to depths o f more than six feet bgs; at 

other locations, primarily those inaccessible to the drill rig, the soil boring was advanced to the 

completion depth using manual drilling methods. Soil boring logs are included in Appendix A.

Indications o f  LNAPL-impacted and/or degraded (with respect to environmental quality) soil were 

observed at three separate locations along the pipelines: in the vicinity of soil boring locations TW-37 and 

TW-38; in the vicinity of soil boring location TW-43A and EXT-1, the test pit excavated as part of the 

geophysical investigation; and, in the vicinity o f soil boring locations TW-47 and TW-48. Soil impacts
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encountered at locations TW-37 and TW-38 included odor and elevated concentrations o f volatile organic 

vapors (PID readings of 9.4 to 62.1 ppm) in the six to seven foot bgs depth interval at location TW-3 7 and 

sheen, odor, and discolored soil in the one to nine foot bgs depth interval at location TW-38. Because 

LNAPL was not encountered at either location, and because elevated concentrations o f volatile organic 

vapors were not measured at location TW-38, the soil impacts do not appear to be related to petroleum. 

Rather, at least some of the field observations (the elevated concentrations of volatile organic compounds, 

e.g.) may be attributable to the presence of peat/meadowmat soils at soil boring locations TW-37 and 

TW-38. As a result, soil samples were collected in the vicinity of TW-37 and TW-38, but no delineation 

activities were performed at these locations.

Discolored soil, odor, and elevated concentrations o f volatile organic vapors (as high as 45 ppm) were 

observed at location EXT-1. Neither LNAPL nor sheen was observed to flow into the test pit. However, 

based on the field observations, LNAPL-impacted soil was present at location EXT-1 and soil boring 

location TW-43 A. Except for the presence of odor in the five to six foot bgs depth interval at location 

TW-69, no indications o f LNAPL-impacted soil were observed at step-out soil boring locations TW-68 

through TW-70A or at temporary well location TWP-13.

Indications of LNAPL-impacted soil were also observed in the vicinity o f locations TW-47 and TW-48. 

As indicated on Figure 3, several step-out soil borings were drilled to delineate the LNAPL-impacted soil 

observed at TW-47 and TW-48. Therefore, this summary o f field observations indicates where LNAPL- 

impacted soil was observed, where LNAPL-impacted soil was not observed, and the field observations 

made in this portion o f Area 2B in general rather than the field observation at each individual location. ■- 

LNAPL-impacted soil was observed at soil boring locations TW-47, TW-48, TW-71 A, TW-72, and TW- 

73 and at temporary well location TWP-14 while the borehole for this temporary well was being drilled. 

Indications o f LNAPL-impacted soil included the presence o f odor, sheen, discolored soil, and elevated 

concentrations of volatile organic compounds (as great as 1,290 ppm at temporary well location TWP- 

14). Indications of LNAPL-impacted soil were not observed at locations TW-74, TW-75, TW-76, TW- 

77, and TW-78.

7.3 Analytical Results

To meet the above-mentioned objectives, the SRI included the collection o f  soil samples at Area 2A and 

the collection of both soil and groundwater samples at Area 2B. Section 7.3.1 and Section 7.3.2

V
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summarize the analytical results for soil samples collected from Area 2A and Area 2B, respectively. 

Section 7.3.3 summarizes the analytical results for groundwater samples collected from Area 2B.

7.3.1 Soil Sampling Results -  Area 2A

The soil sampling component o f the SRI at Area 2A was conducted to confirm the presence or absence of 

LNAPL-impacted soil and/or degraded (with respect to environmental quality) soil at the four previously 

identified AOCs. Soil is considered to be degraded if it contains metals or compounds at concentrations 

above NYSDEC objectives and above those detected throughout the HHMT-Port Ivory Facility that are 

be attributable to fill materials that were formerly placed at the facility by P&G. For the purposes o f this 

summary, the soil sampling results have been compared to the RSCOs set forth in the January 1994 

NYSDEC Division of Technical and Administrative Guidance Memorandum (TAGM) 4046. Please 

note, the reference to these cleanup objectives in this report does not represent any agreement or 

concurrence that the same are appropriate for usage at this site. .

The NYSDEC TAGM 4046 generally regards site background as an appropriate concentration for metals 

and provides RSCOs for only some metals. RSCOs are provided for the following metals: arsenic, 

barium, beryllium, cadmium, chromium, cobalt, copper, iron, mercury, nickel, selenium, vanadium and 

zinc. Based on TAGM 4046, the RSCOs for all other metals are the background concentrations of the 

metals in site soils. However, given the presence of fill material and the urban nature of the site, it is 

difficult to establish a site background concentration for metals. As such, in accordance with TAGM 

4046, the upper limit o f the Eastern USA Background Range was utilized as the background 

concentration for aluminum, calcium, lead, magnesium, manganese, potassium, and sodium. It is 

important to recognize that the presence of a metal above an established background concentration does 

not constitute an exceedance o f a regulatory standard. As the NYSDEC TAGM 4046 does not provide 

RSCOs for antimony, silver, or thallium and the background concentrations of these metals in the Eastern 

USA has not been established, the concentrations of these metals in soil samples collected at Area 2A 

were not compared to any cleanup objectives.

In accordance with the sampling program described above, one soil sample was collected from each o f 16 

soil borings drilled at Area 2A between March 23 and 29, 2005. The date of sample collection, the depth 

interval sampled, and the rationale for selecting the depth interval are provided in Table 1. The soil 

samples were collected to confirm the environmental quality of soil at four AOCs located at Area 2A:
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AOC-Stam3, AOC-Bldg20, AOC-Bldg32/32A, and AOC-UST7. Soil boring locations are shown on 

Figure 3. Soil sampling results are summarized in Tabic 2A-D and on Figure 4.

AOC-Stain3 Area Soil Sampling Results

The sampling program for AOC-Stain3 included the collection of one soil sample from the top two feet of 

the soil column at each o f three soil boring locations. One soil sample was collected at the former 

sampling location identified as STAIN03, and two soil samples were collected from locations adjacent to 

previous sampling location STAIN03. The samples were all analyzed for TCL SVOC and TAL metals.

No VOCs were detected at concentrations greater than their respective RSCOs in any of the three soil 

samples collected from AOC-Stain3. In fact, the only VOCs detected in at least one o f the soil samples 

were methylene chloride and acetone. Methylene chloride and acetone, common laboratory solvents, 

were also detected in method blanks prepared and analyzed by the laboratory. The concentrations of 

these two compounds in the soil samples are therefore attributable to laboratory contamination. In no 

case was the concentration o f tentatively identified compounds (TICs) estimated to be greater than or 

equal to one mg/kg.

The following SVOCs were detected at concentrations that exceeded their respective RSCOs in at least 

one of the three soil samples collected in this AOC: phenol, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and dibenz(a,h)anthracene. All these compounds except 

for phenol are PAH compounds, a subset o f SVOCs that have been detected in fill throughout the HHMT- 

Port Ivory Facility. Phenol was detected only in sample STAIN03-C2. The concentration o f  phenol in 

that sample was below the detection limit, and was estimated to be 0.08 mg/kg.

Several metals (arsenic, beryllium, chromium, copper, iron, mercury, nickel, and zinc) were detected at 

concentrations that exceeded their respective RSCOs in at least one o f the three soil samples collected in 

this AOC. Magnesium was also detected at concentrations greater than its maximum background 

concentration for magnesium in the Eastern US. For the most part, these metals have been detected at 

similar concentrations in fill throughout the HHMT-Port Ivory Facility. However, soil samples 

STAIN03-C1 and STAIN03-C2 both contained elevated concentrations o f arsenic (1100 and 983 mg/kg). 

These concentrations are greater than concentrations detected in other soil samples collected at Area 2A 

or Area 2B during the SRI and than the concentrations o f arsenic generally associated with the prior 

placement o f fill materials at the HHMT-Port Ivory Facility.
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Location 
Lab Sample # 
Sampling Date 
Matrix

UST7-C5
618771
03/25/05
SOLID

SVOCs Cone
Benzo(a)anthracene 0.42
Benzo(a)pyrene 0.45
Chrysene 0.6
METALS
Arsenic 48.9
Barium 2960
Beryllium 0.68
Calcium 51200
Chromium 44.9
Copper 119
Iron 19000
Magnesium 27800
Mercury 0.31
Nickel 47.1
Zinc 371

Location 
Lab Sample # 
Sampling Date 
Matrix

UST7-C4
620683
03/29/05
SOLID

SVOCs Cone
Benzo(a)anthracene 0.32
Benzo(a)pyrene 0.34
Chrysene 0.51
Dibenz(a, h)anthracene 0.019
METALS
Beryllium 0.63
Chromium 22.0
Iron 24200
Nickel 25.1
Zinc 55.2

Location 
Lab Sample # 
Sampling Date 
Matrix

UST7-C6
618772

03/25/05
SOLID

METALS Cone
Beryllium
Chromium
Iron
Nickel
Zinc

0.63
26.5

30700
31.3
69.9

Location 
Lab Sample # 
Sampling Date 
Matrix

UST7-C3
620684
03/30/05
SOLID

SVOCs Cone
Benzo(a)anthracene 0.52
Benzo(a)pyrene 0.53
Chrysene 0.8
Dibenz(a, h)anthracene 0.12
METALS
Arsenic 96.9
Beryllium 0.57
Chromium 25.6
Copper 110
Iron 22900
Magnesium 17900
Mercury 0.33
Nickel 67.0
Zinc 292

Location N ew  York TA G M

Field S am p le  ID Recom m ended Soil

Lab S am p le  N u m b er Cleanup Objective

Sam pling Date (mg/kg)

M atrix

SVOCs
B enzo(a)an th racene 0.224
B enzo(a)pyrene 0.061
Benzo(b)lluoranthene 11
B enzo(k)lluoranthene 1.1
Chrysene 0 4
D iben z(a ,h )an thracene 0.014
Phenol 0 03
METALS
Arsenic 7.5 or SB
Barium 300 or SB
Beryllium 0. l6(HEAST)orSB
Calcium 35.000*
Chromium 10 or SB
Copper 25 or SB
Iron 2,000 or SB
M agnesium 5,000*
Mercury 0.1
Nickel 13 or SB
Zinc 20 or SB

Location 
Lab Sample # 
Sampling Date 
Matrix

UST7-C1
620681
03/29/05
SOLID

SVOCs Cone
Dibenz(a,h)anthracene 0.015
METALS
Chromium 11.5
Iron 7160
Nickel 43.0
Zinc 22.9

Location 
Sample Date 
Matrix

PG-TMW-01
11/29/2000
Aqueous

SVOCs Cone
Bis(2-ethylhexyl)phthalate 9.2
METALS |
Iron 3100
Manganese 2400
Sodium 22000

Location 
Lab Sample # 
Rampling Date 
Matrix

UST7-C2
620682
03/29/05
SOLID

jSVOCs Cone
|Benzo(a)anthracene 0.29
|Benzo(a)pyrene 0.2
jChrysene 0.65
METALS
Beryllium
Chromium
jlron
Magnesium
Nickel
Zinc

1.1
43.9

50200
10300
51.1
113

Location 
Lab Sample # 
Sampling Date 
Matrix

BLDG32-C5
618550
03/24/05
SOLID

SVOCs Cone
Benzo(a)anthracene 0.27
Benzo(a)pyrene 0.24
Dibenz(a,h)anthracene 0.044
METALS
Bery Ilium 0.23
Chromium 14.9
Copper 64.8
Iron 13600
Magnesium 10400
Nickel 21.0
Zinc 103

Location 
Lab Sample # 
Sampling Date 
Matrix

BLDG32-C1
618773

03/25/05
SOLID

SVOCs Cone
Benzo(a)pyrene 0.19
METALS
Chromium
Copper
Iron
Magnesium
Zinc

11.8
25.4

12600
11700
34.1

U ST 32-C 5

FORMER UST LOCATION 
(Approximate location of previous excavation)

ENLARGEMENT OF 
AOC-BLDG 32/32A

SCALE IN FEET

ENLARGEMENT OF 
AOC-STAIN3 AND AOC-BLDG 20
20 20 4 0

SCALE N FEET

APPROXIMATE LOCATION OF 
PREVIOUSLY EXCAVATED 
DISCOLORED/STAINED SOIL

Location 
Sample Date 
Matrix

S V O C s

B is(2-ethylhexyl)phthalate

METALS

M anganese
Sodium

Ambient Water 
Quality Standard 

or Guidance 
V a lu e

W ____

30
300

20000

Location STAIN03-C1
Lab Sample # 618551
Sampling Date 03/24/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 1.3
Benzo(a)pyrene 1.4
Benzo(b)fluoranthene 1.5
B enzo(k)fl uoranthene 1.6
METALS
Arsenic 1100
Beryllium 0.54
Chromium 42.9
Copper 97.5
Iron 37000
Mercury 0.31
Nickel 17.8
Zinc 74.8

Location STAIN03-C2
Lab Sample # 618552
Sampling Date 03/24/05
Matrix SOLID
SVOCs Cone
Phenol 0.08
METALS
Arsenic 983
Beryllium 0.34
Chromium 52.4
Copper 174
Iron 28800
Lead 587
Magnesium 5950
Mercury 0.24
Nickel 35.6
Zinc 171

Location BLDG20-C1
Lab Sample # 618546
Sampling Date 03/23/05
Matrix SOLID
METALS Cone
Arsenic 13.3
Beryllium 0.22
Copper 76.8
Iron 8500
Zinc 23.0

Location 
Lab Sample # 
Sampling Date 
Matrix

BLDG32-C2
618774

03/25/05
SOLID

SVOCs Cone
Benzo(a)pyrene 0.085
METALS
Iron 9640
Magnesium 12500
Zinc 33.9

Location 
Lab Sample # 
Sampling Date 
Matrix

BLDG32-C3
618775

03/25/05
SOLID

SVOCs Cone
Benzo(a)pyrene 0.21
METALS
Beryllium 0.44
Chromium 15.5
Copper 42.2
Iron 16000
Magnesium 5400
Mercury 0.65
Nickel 31.4
Zinc 124

Location BLDG32-C4
Lab Sample # 618549
Sampling Date 03/24/05
Matrix SOLID
SVOCs Cone
Benzo(a)pyrene 0.066
METALS
Arsenic 10.6
Beryllium 0.25
Chromium 13.8
Copper 35.1
Iron 13200
Magnesium 6950
Mercury 0.60
Nickel 14.6
Zinc 66.9

Location STAIN03-C3
Lab Sample # 618553
Sampling Date 03/24/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.28
Benzo(a)pyrene 0.24
Chrysene 0.51
Dibenz(a,h)anthracene 0.076
METALS
Arsenic 95.6
Copper 28.2
Iron 52200
Mercury 0.62
Zinc 23.9

Location BLDG20-C2
Lab Sample # 618548
Sampling Date 03/24/05
Matrix SOLID
SVOCs Cone
Benzo(a)pyrene 0.1
METALS
Arsenic 25.1
Beryllium 0.29
Chromium 13.1
Copper 58.5
Iron 12400
Zinc 286

Notes:

1. Please refer to Figure 3, Site 2 Sampling Location 
Map, for the locations of the enlargem ent windows.

2. Only compounds and m eta ls that exceed the  
New York TAGM 4046 Recommended Soil Cleanup 
Objectives (for soil sam ples) or the New York 
Ambient Water Quality Standards and Guidance 
Values are shown on the map.

3. All soil sampling analytical results are provided 
in  units of m illigrams per kilogram (m g/K g).

4. All groundwater sam pling analytical resu lts are 
provided in units of m icrogram s per liter (ug/L).

5. Site background concentrations have not been  
established  for any com pound or m etal.

6. Former UST locations at AOC-BLDG20 and 
A0C-BLDG32/32A reflect the locations of USTs 
rem oved by P&G prior to the Port Authority 
ownership of the Site.

7. The form er UST location  shown at A0C-UST7 
reflects the locations of USTs and an associated  
concrete vau lt removed by the Port Authority.

Cone -  concentration
*ng/Kg -  m illigram s per kilogram
ug/L  -  micrograms per liter
SVOCs -  Sem ivolatile Organic Compounds
SB -  Site background
* -  Background concentration  in US Eastern  

Soils (As per TAGM 4046)
TAGM -  Technical and Administrative Guidance 
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The concentrations of TPHC detected in the soil samples collected at this AOC ranged from 311 mg/kg 

(at soil boring STAIN03-C3) to 2,140 mg/kg (at soil boring STAIN03-C2). No RSCO has been 

established for TPHC in soil. TPHC has been detected at similar concentrations throughout the HHMT- 

Port Ivory Facility.

AOC-UST7

The sampling program for AOC-UST7 included the collection o f one soil sample from each of six soil 

borings drilled to depths o f approximately 11 feet bgs. Four soil samples were collected from the 

sidewalls of the previous excavation area and two soil samples were collected from near the bottom o f the 

former excavation. The sampling depths were based upon field observations. The samples were 

analyzed for TCL VOC, TCL SVOC, and TAL metals.

No VOCs were detected at concentrations greater than their respective RSCOs in any o f the six soil 

samples collected from AOC-UST7. In fact, the only VOCs detected in at least one o f the soil samples 

were methylene chloride, acetone, carbon disulfide, and 2-butanone. Methylene chloride and acetone, 

common laboratory solvents, were also detected in method blanks prepared and analyzed by the 

laboratory. The concentrations of these two compounds in the soil samples are therefore attributable to 

laboratory contamination. In no case was the concentration o f tentatively identified compounds (TICs) 

estimated to be greater than or equal to one mg/kg.

The following SVOCs were detected at concentrations that exceeded their respective RSCOs in at least 

one of the six soil samples collected in this AOC: benzo(a)anthracene, benzo(a)pyrene, chrysene, and 

dibenz(a,h)anthracene. All these compounds are PAH compounds, a subset o f SVOCs that have been 

detected at similar concentrations in fill throughout the HHMT-Port Ivory Facility.

Several metals (arsenic, barium, beryllium, chromium, copper, iron, mercury, nickel, and zinc) were 

detected at concentrations that exceeded their respective RSCOs in at least one of the six soil samples 

collected in this AOC. Calcium and magnesium were also detected at concentrations greater than the 

maximum background concentrations for these metals in the Eastern US. These metals have been 

detected at similar concentrations in fill throughout the HHMT-Port Ivory Facility.

P :\2 3 2 9 5 2 w m d \R E M E D lA L  A C T 10N S \R em edia1  P e tro leu m  Issu es  B lock 1338\LN A PL In vestiga tion  R es\S ite  2A 2B  R ep o rt\S R JR  S ite  2A -2B .F inal R M T
rev ised  11.06 D E C  co m rn en ts .d o c

$



K f l H |  Hatch Mott
Z 2 9 H I MacDonald Site 2 Report

The concentrations of TPHC detected in the soil samples collected at this AOC ranged from 149 mg/kg 

(at UST7-C3) to 3,810 mg/kg (at UST7-C2). No RSCO has been established for TPHC in soil. TPHC 

has been detected at similar concentrations throughout the HHMT-Port Ivory Facility.

AQC-Bldg20

The sampling program for AOC-Bldg20 included the collection o f one soil sample from each of two soil 

borings drilled to depths o f approximately eight feet bgs. The sampling depths were based upon field 

observations. The samples were analyzed for TCL VOC, TCL SVOC, and TAL metals.

No VOCs were detected at concentrations greater than their respective RSCOs in either o f the two soil 

samples collected from AOC-Bldg20. In fact, the only VOCs detected in at least one o f the soil samples 

were methylene chloride and acetone, common laboratory solvents that were also detected in method 

blanks prepared and analyzed by the laboratory. The concentrations o f these two compounds in the soil 

samples are therefore attributable to laboratory contamination. In no case was the concentration of 

tentatively identified compounds (TICs) estimated to be greater than or equal to one mg/kg.

Benzo(a)pyrene was the only SVOC that was detected at a concentration exceeding its respective RSCO 

in sample Bldg20-C2. No SVOCs were detected at concentrations greater than their respective RSCOs in 

sample Bldg20-C 1. Benzo(a)pyrene is classified as a PAH compound. PAH compounds are a subset of 

SVOCs, and several PAH compounds, including benzo(a)pyrene, have been detected at similar 

concentrations in fill throughout the HHMT-Port Ivory Facility.

Several metals (arsenic, beryllium, chromium, copper, iron, and zinc) were detected at concentrations that 

exceeded their respective RSCOs in at least one o f the two soil samples collected in this AOC: These 

metals have been detected at similar concentrations in fill throughout the HHMT-Port Ivory Facility.

The concentrations o f TPHC detected in the soil samples collected at this AOC were 25 mg/kg at Bldg20- 

C1 and 275 mg/kg at Bldg20-C2. No RSCO has been established for TPHC in soil. TPHC has been 

detected at similar (and higher) concentrations throughout the HHMT-Port Ivory Facility.

AOC-Bldg32/32A

The sampling program for AOC-UST32/32A included the collection of one soil sample from each of five 

soil borings drilled to depths of approximately eight feet bgs. The sampling depths were based upon field

* 5 1
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observations. The samples were analyzed for TCL VOC, TCL SVOC, and TAL metals.

No VOCs were detected at concentrations greater than their respective RSCOs in any of the five soil 

samples collected from AOC-Bldg32/32A. In fact, the only VOCs detected in at least one of the soil 

samples were methylene chloride, acetone, and carbon disulfide. Methylene chloride and acetone, 

common laboratory solvents, were also detected in method blanks prepared and analyzed by the 

laboratory. The concentrations of these two compounds in the soil samples are therefore attributable to 

laboratory contamination. The concentration of carbon disulfide, detected only in only the sample 

collected at location BLDG32-C3, was estimated to be 0.0022 mg/kg, more than three orders of 

magnitude below the RSCO for carbon disulfide (2.7 mg/kg). In no case was the concentration'of 

tentatively identified compounds (TICs) estimated to be greater than or equal to one mg/kg.

Three SVOCs were detected at concentrations that exceeded their respective RSCOs in at least one of the 

five soil samples collected in this AOC: benzo(a)anthracene, benzo(a)pyrene, and dibenz(a,h)anthracene. 

All these compounds are PAH compounds, a subset of SVOCs, that have been detected at similar 

concentrations in fill throughout the HHMT-Port Ivory Facility.

Several metals (arsenic, beryllium, chromium, copper, iron, magnesium, mercury, nickel, and zinc) were 

detected at concentrations above their respective RSCOs in at least one soil sample collected in AOC- 

Bldg32/32A. The concentrations of these metals in soil at AOC-Bldg32/32A were consistent with those 

in fill materials previously placed at the HHMT-Port Ivory Facility by P&G.

The concentrations o f TPHC detected in the soil samples collected at this AOC ranged from 543 mg/kg 

(at Bldg32-C4) to 1,510 mg/kg (at Bldg32-C5). No RSCO has been established for TPHC in soil. TPHC 

has been detected at similar concentrations throughout the HHMT-Port Ivory Facility.

Quality Assurance/Quality Control -  Area 2A

To monitor the effectiveness of field decontamination procedures, field blanks were collected. The Port 

Authority prepared four field blanks and analyzed the blanks for VOCs. No VOCs were identified any 

o f the four field blanks. Because no VOCs were detected in the field blanks, it can be concluded that field 

decontamination procedures were effective. No duplicate sample was collected at Area 2A.

b5 2
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7.3.2 Soil Sampling Results -  Area 2B

The majority o f the soil sampling component of the SRI at Area 2B was conducted to quantify the 

concentrations of regulated compounds in soil along the Tidewater pipelines, including in areas where 

LNAPL-impacted soil was observed.

In accordance with the sampling program described above, 31 soil samples, including a duplicate sample, 

were collected from 36 soil borings, including 8 step-out soil borings, drilled at Area 2B between 

December 7 and 31, 2004 (first mobilization) and March 31 to April 5, 2005 (second mobilization). The 

date o f sample collection, depth interval sampled, and the rationale for selecting the depth interval are 

provided in Table 1. During the first mobilization, soil samples were collected to characterize soil quality 

along the Tidewater pipelines. During the second mobilization, soil samples were collected to confirm 

the extents o f  LNAPL-impacted soil in the two areas (the vicinity o f soil boring locations TW-47 and 

TW-48 and the vicinity of test pit location EXT-1) along the Tidewater pipelines where LNAPL-impacted 

soil was previously encountered. The summary below includes the soil sampling results from both 

mobilizations. Soil boring locations are shown on Figure 3. Soil sampling results are summarized in 

Tables 2A-2D and on Figure 5.

Please note, the VOC and SVOC minimum detection limits reported for all but two of the soil samples 

(those collected at soil boring locations TW-50 and TW-51) collected during the first mobilization were 

revised by the analytical laboratory. The detection limits were revised to show the actual detection limit 

of the instrument rather than the method reporting limit required for each compound. The actual soil 

analytical results were unaffected by this revision. The original detection limits supplied by the analytical 

laboratory are indicated on Tables 2A and 2B as “reporting limits,” while the revised limits are indicated 

as “minimum detection limits.”

For discussion purposes, the soil sampling results have been compared to current NYSDEC regulatory 

objectives. The objectives utilized are the RSCOs as set forth in the January 1994 NYSDEC TAGM 

4046. Please note, the reference to these objectives in this report does not represent any agreement or 

concurrence that the same are appropriate for usage at this site.

The NYSDEC TAGM 4046 generally regards site background as an appropriate concentration for metals 

and provides RSCOs for only some metals. RSCOs are provided for the following metals: arsenic, 

barium, beryllium, cadmium, chromium, cobalt, copper, iron, mercury, nickel, selenium, vanadium and
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MacDonald_____________________,_______________ Site 2 Report

P :\2 3 2 9 5 2 w m d \R E M E D IA L  ACTION SVRcm edial P e tro leu m  Issu es  B lock  1338VLNAPL Investiga tion  R es\S ite  2A 2B  R ep o rt\S R IR  S ite 2A -2B .F ina l R M T
revised 11.06 D E C  c o m rn e n ts .d o c  .



Location TW-75
Lab Sample # 620940
Sampling Date 04/01/05
Matrix SOLID
SVOCs Cone
Benzo(a)anVnracene 8.4
Benzo(a)pyrene 9.7
Benzo(b)fluoranthene 7.6
Benzo(k)fluoranthene 11
Chrysene 12
Dibenz(a,h)anthracene 1.5
lndeno(1,2,3-cd)pyrene 3.7
METALS
Arsenic 15.2
Iron 12000
Mercury 0.23
Nickel 7.6
Zinc 35.0

ENLARGEMENT OF 
AOC-SOUTHERN AREA

Location TW-74
Lab Sample # 620939
Sampling Date 04/01/05
Matrix SOLID
METALS Cone
Beryllium 0.34
Iron 12200
Nickel 6.1
Zinc 24.8

Location 
Lab Sample # 
Sampling Date 
Matrix

TWP-14
620941

04/01/05
SOLID

Location 
Lab Sample # 
Sampling Date 
Matrix

TWP-14
620942

04/01/05
SOLID

METALS Cone METALS Cone
Beryllium 0.30

Beryllium 0.23Copper 172
Iron 11400Iron 8380

Nickel 6.3 Nickel 5.0
Zinc 32.3 Zinc 22.9

Location TW-76
Lab Sample # 621716
Sampling Date 04/05/05
Matrix SOLID
METALS Cone
Beryllium 0.34
Iron 10600
Nickel 7.9
Zinc 28.3

Location TW-77
Lab Sample # 621717
Sampling Date 04/05/05
Matrix SOLID
SVOCs Cone
Benzo(a)pyrene 0.072
METALS
Arsenic 8.7
Beryllium 0.51
Chromium 12.0
Copper 37.5
Iron 14200
Mercury 1.1
Nickel 18.6
Zinc 80.3

Location 7W-73
Lab Sample # 621713
Sampling Date 04/04/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.89
Benzo(a)pyrene 0.48
Chrysene 1.3
METALS
Arsenic 14.9
Beryllium 0.52
Chromium 14.4
Copper 49.9
Iron 17600
Mercury 0.32
Nickel 45.6
Zinc 128

Location TW-73
Lab Sample # 621714
Sampling Date 04/04/05
Matrix SOLID
SVOCs Cone
Benzo(a)pyrene 0.084
METALS
Beryllium 0.36
Iron 11900
Nickel 7.9
Zinc 25.4

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-71 A 
620937 
04/01/05 
SOLID

METALS Cone
Beryllium 0.43
Chromium 12.3
Iron 14900
Nickel 9.5
Zinc 32.9
Location TW-71 A
Lab Sample # 620938

Sampling Date 04/01/05

Matrix SOLID
METALS Cone
Beryllium 0.33
Iron 11200
Nickel 6.0
Zinc 23.1

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-78
621718

04/05/05
SOLID

METALS Cone
Arsenic 9.2
Beryllium 0.36
Chromium 22.7
Copper 66.6
Iron 16500
Mercury 0.28
Nickel 24.9
Zinc 65.5

Location TW-72
Lab Sample # 621712

Sampling Date 04/04/05
Matrix SOLID

SVOCs Cone
Benzo(a)anthracene 0.98
Benzo(a)pyrene 0.86
Chrysene 1.5
METALS

Arsenic 29.7
Beryllium 0.52
Chromium 16.4
Copper 83.2
Iron 23800
Nickel 72.4
Zinc 171
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Location TW-70A
Lab Sample # 620688
Sampling Date 03/31/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.66
Benzo(a)pyrene 0.48
Chrysene 0.78
Dibenz(a,h)anthracene 0.08
METALS
Arsenic 23.1
Beryllium 0.29
Chromium 16.0
Copper 88.0
Iron 18600
Mercury 0.30
Nickel 22.6
Zinc 109

Location TW-69
Lab Sample # 620687
Sampling Date 03/31/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 1.1
Benzo(a)pyrene 1
Benzo(k)fluoranthene 1.3
Chrysene 1.6
Dibenz(a,h)anthracene 0.18
METALS
Arsenic 31.1
Barium 409
Beryllium 0.91
Cadmium 3.6
Chromium 69.2
Copper 347
Iron 36800
Mercury 2.7
Nickel 84.1
Selenium 3.2
Zinc 901

Location TW-68
Lab Sample # 620686
Sampling Date 03/31/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 1.3
Benzo(a)pyrene 1.2
Benzo(k)fluoranthene 1.3
Chrysene 1.8
Dibenz(a. h)anthracene 0.23
METALS
Arsenic 24.0
Barium 313
Beryllium 0.76
Cadmium 1.4
Chromium 28.3
Copper 307
Iron 41600
Mercury 1.4
Nickel 38.6
Zinc 720

APPROXIMATE EAST WEST LIMITS' 
OF KNOWN LNAPL AND LNAPL 
IMPACTED SOIL IN EXCAVATION EXT-1

SCALE IN FEET

ENLARGEMENT OF 
AOC-SOUTHERN AREA

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-40B**
592644
12/09/04
SOLID

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-40B**
592645
12/09/04
SOLID

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-40B
592646
12/09/04
SOLID

SVOCs Cone SVOCs Cone SVOCs Cone
Benzo(a)anthracene 0.32 Benzo(a)pyrene 0.08 Benzo(a)anthracene 0.39
Benzo(a)pyrene 0.16 METALS Benzo(a)pyrene 0.71
Chrysene 0.56 Arsenic 86.5

618
10.9
19.4...
298
775

45200
8180
0.67
872

Chrysene 0.55
Dibenz(a, h)anthracene 0.049 Barium

Beryllium
Cadmium
Chromium
Copper
Iron

METALS
METALS Arsenic 25.3
Arsenic 19.6 Betyllium 1.4
Beryllium 0.38 Cadmium 2.7
Cadmium 1.6 Chromium 22
Chromium 28.5 Copper 165Copper 115
Iron 13900 Magnesium Iron 69500

Lead 282 Mercury
Nickel

Mercury 0.43
Magnesium 2190 Nickel 56.4
Mercury 1.1 Vanadium 578 Zinc 989
Nickel 32.2 Zinc 2470
Potassium 750
Vanadium 121
Zinc 241

Location TWP-13
Lab Sample # 620685
Sampling Date 03/30/05
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.62
Benzo(a)pyrene 0.49
Chrysene 0.63
Dlbenz(a,h)anthracene 0.084
METALS
Beryllium 0.36
Chromium 13.2
Iron 14900
Nickel 9.6
Zinc 38.3

-off*1-'- ••

AOC-SOUTHERN AREA 
AND AOC-WESTERN AREA

120 120 240

SCALE IN FEET

location 
Lab Sample # 
Sampling Date 
Matrix

HHPI-1A 
AC19113-002 

8/16/05 
SOLID

SVOCs Cone
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Cibenz(a ,h)anthracene

0.S6
0.45
0.62
0.22

'b e e t o f

Location 
lab Sample # 
Sampling Date 
Matrix

HHPI-1B 
AC19113-003 

8/16/05 
SOLID

SVOCs Cone
Eenzo(a)anthracene 1.6
Eenzo(a)pyrene 1.3
Benzo(b)luoranthene 1.70
Chrysene 1.6
Dibenz(a,h)anthracene 0.37

Locatii n 
Lab Si nnple # 
Sampl ng Date 
Matrix
META-S 
Berylli im

Location TW-51
Lab Sample # 596857
Sampling Date 12/29/04
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.87
Benzo(a)pyrene 0.65
Chrysene 1.3
Dibenz(a, hjanthracene 0.17
METALS
Arsenic 39.8
Beryllium 0.3
Chromium 11.7
Copper 59.8
Iron 15000
Mercury 0.21
Nickel 39.8
Zinc 96.9

Location TW-52
Lab Sample # 596856
Sampling Date 12/29/04
Matrix SOUD
SVOCs Cone
Benzo(a)anthracene 0.85
Benzo(a)pyrene 0.64
Chrysene 1
Dibenz(a,h)anthracene 0.058
METALS
Arsenic 99.3
Barium 151
Beryllium 0.32
Chromium 16.1
Copper 56.3
Iron 18700
Mercury 0.45
Nickel 33.5
Zinc 269

1 M E  P O R T  A U I H M H I Y

® D W © K k D

ENGINEERING PROGRAM MANAGER

'TW-48
696213

12/23/04
SOUD
Cone
0.29

102" ?

Location 
Lab Sample # 
Sampling Date 
Matrix

TW-49
596817
12/28/04
SOUD

SVOCs Cone
0.26Benzo(a)pyrene

Dibenz(a, h)anthracene 0.1
METALS
Arsenic 7.6
Beryllium 0.36
Copper 32.2
Iron 15000
Mercury 0.12
Nickel 16.4
Zinc 127

Location TW-47 Location TW-47
Lab Sample # 596206 Lab Sample # 596207
Sampling Date 38343 Sampling Date 12/22/04
Matrix SOLID Matrix SOLID
METALS Cone METALS Cone
Arsenic 8.5 Beryllium 0.49
Beryllium 0.49 Chromium 11.7
Chromium 12.4 Iron 18600
Iron 15500 Zinc 34.6
Nickel 13.7
Zinc 43

Location TW-38
Lab Sample # 596211
Sampling Date 12/23/04
Matrix SOUD
SVOCs Cone
Benzo(a)pyrene 0.15
Dlbenz(a, h)anthracene 0.029
METALS
Aluminum 6670
Arsenic 10.7
Beryllium 1.1
Calcium 17700
Chromium 16.2
Copper 65.3
Iron 20600
Lead 103
Magnesium 2560
Mercury 0.23
Nickel 87.3
Vanadium 32.6
Zinc 250

Location TW-37
Lab Sample # 596210
Sampling Date 12/23/04
Matrix SOUD
SVOCs Cone
Benzo(a)pyrene 0.31
Dibenz(a, h)anthracene 0.5
METALS
Aisenic 21.5
Barium 372
Beryllium 1.6
Cadmium 2
Chromium 15
Cobalt 16.3
Copper 101
Iron 20900
Mercury 0.2
Nickel 99.5
Zinc 615

10' EASEMENT 
TO THE TIDEWATER PIPE CO. LTD 

(ABANDONED PIPELINES)

Location TW-43A
Lab Sample # 592638
Sampling Date 12/08/04
Matrix SOLID
SVOCs Cone
Benzo(a)anthracene 0.26
Benzo(a)pyrene 0.16
Chrysene 0.65
Dibenz(a,h)anthracene 0.031
METALS
Arsenic 60.2
Barium 550
Beryllium 4.9
Cadmium 3.1
Chromium 51.7
Cobalt 55.1
Copper 218
Iron 134500
Mercury 0.52
Nickel 338
Selenium 6.5
Zinc 996

Location TW-45
Lab S ample # 596205
Samp ing Date 12/22/04
Matri; SOLID
SVOCs Cone
Benzo(a)anthracene 0.37
Benzo(a)pyrene 0.35
Chrysene 0.46
Diberiz(a, h)anthracene 0.065
METALS
Arser ic 21.2
Berylium 0.38
Chror lium 12.5
Copp sr 42
Iron 15600
Merc try 0.22
Zinc 99.4

No. Date Revision Approved
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Title

Location New York TAGM 4046
Field Sample ID Recommended Soil
Lab Sample Number Cleanup Objective
Sampling Date (mg/kg)
Matrix
SVOCs
Benzo(a)anthracene 0.224
Benzo(a)pyrene 0.061
Benzo(b)fluoranthene 1.1
Benzo(k)fiuoranthene 1.1
Chrysene 0.4
Dibenz(a, hjanthracene 0.014
lndeno(1,2,3-cd)pyrene 3.2
METALS
Arsenic 7.5 or SB
Barium 300 or SB
Beryllium 0.16 (H EAST) or SB
Cadmium 1 or SB
Chromium 10 or SB
Cobalt 30 or SB
Copper 25 or SB
Iron 2,000 or SB
Lead 500*
Magnesium 5,000*
Mercury 0.1
Nickel 13 or SB
Potassium 43,000*
Selenium 2 or SB
Vanadium 150 or SB
Zinc 20 or SB

Notes:

1. Please refer to Figure 3, Sam pling Location Map, 
for the locations of th e  enlargem ent windows.

2. Only com pounds th a t were detected  a t con cen trations  
above the New York TAGM 4046 Recom m ended Soil Cleanup 
Objective are shown on the map.

3. All soil sam pling analytical resu lts are provided in  units 
of m illigram s per kilogram  (m g/K g).

4. Excavation EXT-1 was part of the geophysical 
investigation  conducted to  locate the buried p ipelines  
previously owned by Tidewater Pipe Co. Ltd. Although  
LNAPL im pacted so il was observed at th is  location , 
resu lting in the advancem ent of SRI s te p -o u t  so il 
boring locations TW-60, TW-69, and TW-70 and 70A, 
no soil sam ple was collected  at excavation  EXT-1.

5. Soil borings were advanced at SRI s te p -o u t  so il 
boring locations TW-71 and 71 A, and TW-72 to TW-78 
to delineate LNAPL-impacted soil away from  location s  
TW-47 and TW-48.

6. Soil borings were collected  at SRI tem porary well 
locations TWP-13 and TWP-14 prior to th e in sta llm en t  
of the PVC tem porary wells.

7. Soil sam ples were not collected  a t SRI boring locations  
TW-39, TW—41, TW-42, TW-46, and TW-46A to 46C.

0. Analytical resu lts  for soil sam ples co llected  at SRI s te p -o u t  
soil boring locations are shown only in en largem ents. Results 
for soil sam ples co llected  at the in itia l soil boring locations  
(i.e ., at soil borings TW-37 through TW-52) are shown in the  
Site 2 (Area 2B) view.

Abbreviations:

Cone -  concentration  
m g/K g ~ m illigram s per kilogram  
SVOCs -  Sem ivolatile Organic Compounds 
SB -  Site background
* -  Background concentration in  Eastern US soils  

(as per TAGM 4046)
*• -  Field duplicate sam ples 
TAGM -  Technical and Adm inistrative Guidance 
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zinc. Based on TAGM 4046, the RSCOs for all other metals are the background concentrations of the 

metals in site soils. However, given the presence of fill material and the urban nature o f the site, it is 

difficult to establish a site background concentration for metals. As such, in accordance with TAGM 

4046, the upper limit of the Eastern USA Background Range was utilized as the background 

concentration for aluminum, calcium, lead, magnesium, manganese, potassium, and sodium. It is 

important to recognize that the presence of a metal above an established background concentration does 

not constitute an exceedance o f a regulatory standard. As the NYSDEC TAGM 4046 does not provide 

RSCOs for antimony, silver, or thallium and the background concentrations of these metals in the Eastern 

USA has not been established, the concentrations of these metals in soil samples collected at Future Site 

4/-2C were not compared to any cleanup objectives.

Methylene chloride, acetone, 2-butanone, trichloroethene, and carbon disulfide were the only VOCs 

detected in any soil sample collected at Area 2B during the SRI. All five o f these VOCs were detected at 

concentrations below their respective RSCOs. In addition, because methylene chloride, a common 

laboratory solvent, was also detected in at least one method blank prepared and analyzed by the 

laboratory, the concentration o f methylene chloride in the soil samples is considered to be attributable to 

laboratory contamination. The concentration o f tentatively identified volatile organic compounds (VOC 

TICs) was estimated to be less than five mg/kg in all soil samples except those collected from the depth 

intervals that exhibited the most significant indications o f LNAPL-impacted soil at soil boring locations 

TW-71 A, TW-72, and TW-73; the concentrations of VOC TICs at these locations were 202, 83.5, and 

68.7 mg/kg, respectively.

The following SVOCs were detected at concentrations that exceeded their respective RSCOs in at least 

one o f the 31 soil samples collected in this AOC: benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno( 1,2,3- 

c,d)pyrene. All these compounds are PAH compounds, a subset o f SVOCs that have been detected at 

similar concentrations in fill throughout the HHMT-Port Ivory Facility.

The soil samples collected and analyzed during the first mobilization were analyzed for metals in addition 

to VOCs and SVOCs, but were not analyzed for TPHC. The metals arsenic, barium, beryllium, cadmium, 

chromium, copper, iron, mercury, nickel, selenium, and zinc were detected at concentrations that 

exceeded their respective RSCOs in at least one o f the 31 soil samples collected in this AOC. Magnesium 

and lead were also detected at concentrations greater than their maximum background concentrations in

B 55
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the Eastern US. These metals have been detected at similar concentrations at locations throughout the 

HHMT-Port Ivory Facility.

The soil samples collected and analyzed during the second mobilization were analyzed for TPHC in 

addition to VOCs and SVOCs, but were not analyzed for metals. The concentrations of TPHC detected in 

these soil samples ranged from 25 mg/kg (in the deeper samples collected at soil boring location TW-76 

and temporary well location TWP-14) to 13,000 mg/kg (at soil boring location TW-72). No RSCO has 

been established for TPHC in soil. For the most part, the concentrations of TPHC in soil samples 

collected at Area 2B during the SRI are similar to those in soil samples collected throughout the HHMT- 

Port Ivory Facility during other investigations.

Quality Assurance/Quality Control -  Area 2B

To monitor the effectiveness o f the field decontamination procedures and laboratory consistency, quality 

assurance and quality control (QA/QC) samples were collected. The Port Authority collected six field 

blanks and one duplicate sample for analysis at Area 2B. No VOCs were identified in the six field 

blanks. It can therefore be inferred that the field decontamination procedures were effective. Analytical 

results for field blanks are summarized in Table 2A-D.

A duplicate sample was collected from the 5.5-6 foot bgs depth interval at soil boring location TW-40B. 

Analytical results for compounds with confident concentrations (i.e., the reported concentrations for 

targeted compounds that do not have a “J” qualifier) were compared in the sample and the duplicate 

sample to assess laboratory consistency. Results for VOCs, SVOCs, and metals were reasonably 

consistent. All the reported results were within an order of magnitude o f one another (see Table 2A-D for 

a summary o f the analytical data).

7.3.3 Groundwater Sampling Results

The groundwater sampling component o f the SRI at Area 2B was conducted to determine whether 

LNAPL-impacted soil is a source area for regulated compounds in groundwater. In accordance with the 

sampling program described above, one groundwater sample was collected from each o f two temporary 

wells, identified as TWP-13 and TWP-14, which were installed at Area 2B on March 30 and April 2, 

2005, respectively. Specifically, temporary well TWP-13 was installed and sampled to determine 

whether the LNAPL-impacted soil encountered at test pit location EXT-1 had degraded groundwater 

quality, and temporary well TWP-14 was installed and sampled to determine whether LNAPL-impacted

6 5 6
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TAB M R
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

BLDG20-C1 
B20C1-032305S003  

618546  
03/23/05  
SOLID

BLDG20-C2
B20C2-032405S002

618548
03/24/05

SOLID

BLDG32-C1
C1032505S003

618773
03/25/05

SOLID

BLDG32-C2
032505S002

618774
03/25/05
SOLID

BLDG32-C3
032505S003

618775
03/25/05

SOLID

Chloromethane
Bromomethane
VmylChloride
Chloroethane

NS_
NS
0.2

ND
ND
ND

MethyleneChloride
Acetone

1.9
0.1

ND
0.026

CarbonDisulfide
0.2
2.7

0.13

1,1-Dichloroethene
ND

1,1-Dichloroethane
0.4 ND

trans-l,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform

0.2
0.3
NS
0.3

ND
ND
ND

1.2-Dichloroethane
ND

2-Butanone__________
1.1,1 -T richloroethane

0.1 ND
0.3

CarbonTetrachloride
0.8

Bromodichloromethane 
1.2-Oichloropropane

ND
_ND_

ND
NS ND

cis-1 ,3-Dichloropropene
NS ND

Trichloroethene
NS ND

Dibromochloromethane
0.7 ND

1,1,2-T richloroethane
NS ND

Benzene
NS ND

trans-1,3-Dichloropropene 
Bromoform

ND
NS ND

4-Methyl-2-Pentanone
NS

1
ND

2-Hexanone_______
Tetrachloroethene

ND
NS ND

1,1,2,2-Tetrachloroethane
ND

Toluene
ND

Chlorobenzene
ND

Ethyl benzene
1.7 ND

Styrene
Xylene (Total)___________
Total VOC Concentration

5.5
NS

ND
ND

1.2
10

ND

MDL
0.0062
0.0062
0.0062
0.0062

0.0062
0.0025
0.0062
0.0062
0.0062
0.0062
0.0025
0.0062
0.0062
0.0025
0.0012
0.0012
0.0062
0.0012
0.0062
0.0037
0.0012
0.0062
0.005

0.0062
0.0062
0.00  12_ 

0.0012
0.0062
0.0062
0.005

0.0062
0.0062

Qual Cone
ND
ND
ND
ND

0.022
0.1
ND
ND

_ND
ND~
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND~
ND  

' ND  
ND 
ND
ND

0.122

MOL
0.0054
0.0054
0.0054
0.0054

0.0054
0.0022
0.0054
0.0054
0.0054
0.0054
0.0022
0.0054
0.0054
0.0022
0.0011
0.0011
0.0054
0.0011
0.0054
0.0032
0.0011
0.0054

_0.0043_
0.0054
0.0054
0.0011
0.0011

0.0054
0.0043
0.0054
0.0054

Qua! Cone
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND_
ND
ND
ND
ND

ND
ND
ND
ND
ND

MDL
0.0055
0.0055
0.0055
0.0055
0.0033

0.0055

0.0055
0.0055
0.0055
0.0055
0.0022
0.0055
0.0055

0.0011
0.0011
0.0055
0.0011

0.0033
0.0011
0.0055
0.0044
0.0055
0.0055"
0.0011

_0.0011
0.0055’
0.0055

0.0055
0.0055

Qual Cone
ND
ND

ND
ND
ND
ND
ND 
ND 

’ ND
ND
ND
ND 
ND ~ 
ND
ND

_ND__
ND
ND
ND
ND
ND
ND

_N D_
ND
ND
ND
ND
ND
ND
ND
ND

MDL

0.0052
0.0052
0.0052
0.0052
0.0031
0.0052
0.0052
0.0021
0.0052
0.0052
0.0052
0.0052
0.0021
0.0052
0.0052
0.0021
0.001
0.001

0.0052
0.001

0.0052
0.0031

0.0052
0.0041
0.0052
0.0052
0.001
0.001

0.0052
0.0052
0.0041
0.0052

Qual Cone
ND
ND
NO
ND
ND

0.049
0.0022

ND
"ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

MDL

0.0056
0.0056
0.0056
0.0056
0.0034

0.0022

0.0056
0.0056
0.0022
0.0056

0.0022
* 0 .0 01 1 '

0.0011
0.0056

0.0056
0.0034

0.0056
0.0045
0.0056

_0_0p56
0.0011
0.0011
0.0056
0.0056
0.0045
0 0 0 5 6
0.0056 ’

Qual

Total VO C TICs Concentration NS
0.012
0.014

ND
0.0512

4otes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
!) All results provided in units of mg/kg.
i) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported 
for these samples. For all other samples, only the MDL is reported.

* = Field duplicate samples
= The compound was detected at a concentration below the MDL 
and is estimated

'O C TICs = Tentatively identified volatile organic compounds
i -  The compound was detected in an associated method blank
ID = The compound was not detected
)onc = Concentration
)ual = Laboratory Data Qualifier
1DL = Method Detection Limit
IS =  No standard
ig/kg = Milligrams per kilograms
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TABBBTA
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix
Volatile Organic Compounds (VOCs)

Bromo methane
VinylChloride
Chloroethane
MethyleneChloride
Acetone
CarbonDisulfide
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1.1,1 -T richloroethane
CarbonT etrachloride
Bromodichloromethane 
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane 
1.1.2-Trichioroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene_______
1.1,2,2-T etrachloroethane
Toluene________________
Chlorobenzene
Ethylbenzene
Styrene
Xylene(Total)___________
Total VO C Concentration
Total VO C TICs Concentration

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

NS
NS
0.2
1.9

0.2

0.4
0.2
0.3
NS
0.3
0.1
0.3

NS
NS
NS
0.7
NS
NS

0.06
NS
NS

NS
1.4

_L5_
1.7
5.5
NS

10
NS

BLDG32-C4
B32C4-032405S002

618549
03/24/05

SOLID
Cone

ND
ND
ND
ND

0.017
0.12
ND
ND
ND-
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

_N D_
ND
ND
ND
ND

JsJD_
ND
ND
NO
ND
ND

0.137

MDL
0.0056
0.0056  
0.0056  
0 0056

0.0056
0.0022
0.0056
0.0056
0.0056

0.0022
0.0056
0.0056
0 0022
0.0011
0.0011
0.0056
0.0011
0.0056
0.0034
0.0011
0.0056
0.0045
0.0056
0.0056
0.0011
0.0011
0.0056”
0.0056
0.0045
0.0056
0.0056

Quai

BLDG32-C5
B32C5-032405S002

618550
03/24/05

SOLID
Cone

ND
ND
ND
ND

0.024
0.088

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
0.0054
0.0054
0.0054
0.0054

0.0054

0.0054
0.0054
0.0054
0.0054
0.0022
0.0054
0.0054
0.0022
0.0011
0.0011
0.0054
0.0011
0.0054
0.0032
0.0011
0.0054
0.0043
0 .0054'
0.0054
0.0011
0.0011
0.0054
0.0054

0.0054
0.0054

Qual

STAIN03-C1 
STA03C1-032405S3  

618551 
03/24/05 . 

SOLID
Cone

ND
ND
ND
ND

0.011
0.11
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
0.121

MDL
0.0053
0.0053
0.0053

0.0053

0.0053
0.0053
0.0053
00021
0.0053'
0.0053
0.0021
0.0011
0.0011
0.0053
0.0011
0.0053
0.0032
0.0011
0.0053
0.0042
0.0053
0.0053
0.0011
0.0011
0.0053
0.0053.
0.0042

Qual

STAING3-C2
STA03C2-032405S2

618552
03/24/05

SOLID
Cone

ND
_ND_

NO
ND

0.0019
0.0067

ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND

ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

0.0086

MDL
0.0063
0.0063
0.0063
0.0063

0.0063
0.0025

0.0063
Q"0063
0.0063
0.0025
0.0063
0.0063
0'0025
0.0013
0.0013
010063
0.0013“
0.0063

"670038'
0.0013

_0.0063_
0.0051
0.0063

_0JD063_
0.0013
0.0013
0.0063
0.0063
0.0051
0.0063
0.0063

Qual

JB
B'

STAIN03-C3
STA03C3-032405S3

618553
03/24/05

SOLID

ND
ND
ND

0.0019
0.0069

ND
ND

ND
ND
ND
ND
ND
ND
ND
N D “

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

0.0088

MDL
0.006
0.006
0.006
0.006

0.006
0 0 0 2 4
0.006
0.006
0.006
0.006

JT0024_
0.006

0.0024

0.0012
0.0012 
0.006 "

0.0012
0.006

0.0048"

0.006
0.0012

0 0 0 6
0 .0048’
0.006 
6 006

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37 
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

* = Field duplicate samples
I = The compound was detected at a concentration below the MDL 

and is estimated
/O C  TICs = Tentatively identified volatile organic compounds
3 = The compound was detected in an associated method blank
>ID = The compound was not detected
✓one s Concentration
3ual = Laboratory Data Qualifier
4DL = Method Detection Limit
■IS = No standard
ng/kg = Milligrams per kilograms

JB

no
CT
GD
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TAB!
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix
Volatile Organic Compounds (VOCs)
Chloromethane
Bromomethane
VinylChloride
Chloroethane

IMethyleneChloride
'Acetone
CarbonDisulfide
1.1-Dichloroethene
1,1-Dichloroethane______
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1 ,2-Oichloroethane
2-Butanone
1,1,1 -T richloroethane
CarbonTetrachloride
Bromodichloromethane 
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1.1,2-T richloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene(Total)
Total VO C Concentration 
Total VO C TICs Concentration

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

NS
NS

1.9
0.1
0.2
2.7
0.4
0.2
0.3
NS
0.3

0.3

0.6
NS
NS
NS
0.7
NS

_ NS__
0.06
NS
NS

NS
1.4
0.6
1.5
1.7
5.5
NS
1.2
10
NS

UST7-C1
032905S004

620681
03/29/05

SOLID

ND
ND

_ND_
ND

0.0009
0.011

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

0.0119

MDL
0.0055
0.0055
0.0055
0.0055

0 .0055
0.0022
0.0055.

0.0055
0.0055
0.0022
0.0055
0.0055
0.0022
0.0011
0.0011
0.0055
ji.qorL

o7oo55
0.0033
0.0011
0.0055
0.0044
0.0055
0.0055
0.0011
0.0011
0.0055
0.0055
0.0044
0.0055
0.0055

Qual

JB

UST7-C2
032905S006

620682
03/29/05

SOLID
Cone

ND
ND
ND

ND
0.062

0.0023
ND
ND
ND
ND
ND
ND

0.018
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

0.0823
0.805

MDL
0.01
0.01
0.01
0.01

0.0061

0.0041
0.01

0.01
0.01

0.0041

0.01
0.0041
0.002

0.002
__0.01_
0.002
0.01

o.oo6i_ 
* CL002

0.01
0.0082

0.01
0.01 

0 002
0.002
0.01
0.01

0.0082

0.01

Qua!

UST7-C3
033005S006

620684
03/30/05

SOLID
Cone

ND
ND

"N D
ND
ND

0.014
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

_ND_
ND'

~ND
ND
ND

ND
ND

ND
0.014

0

MDL
0.0053
0.0053
0.0053
0.0053
0 0 0 3 2

0.0021
0.0053
0.0053
0.0053
0.0053
0.0021
0.0053
0.0053
0.0021
0.0011
0.0011
0.0053
0.0011
0.0053
0.0032
0.0011
0.0053
0.0042
0.0053
0.0053
0.0011
0.0011
0.0053
0.0053
0.0042
0.0053
0.0053

Qual

UST7-C4
032905S005

620683
03/29/05

SOLID

ND
ND
ND
ND
ND

0.028
0.0017

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0297

MDL

0.0056
0.0056
0.0056
0.0056
0.0033

0.0022
0.0056
0.0056'
0.0056
0.0056
0.0022
0.0056
0 0056
0.0022
0.0011 
0 oon’
0.0056
0.0011
0.0056
0.0033
0.0011
0.0056
0.0045
0.0056
0.0056
0.0011
0.0056
0.0056
0.0045
0.0056
0.0056

Qual

UST7-C5
032505S006

618771
03/25/05

SOLID
Cone

ND
ND
ND
ND

0.002
0.083

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND

0.085

MDL

0.0055
0.0055
0.0055
0.0055

0.0022
0.0055
0.0055
0.0055
0.0055
0.0022
0.0055
0.0055  
0 0022
0.0011
0 0011
0.0055
0.0011
0.0055
0 0033  
"0.0011
0.0055
0.0044
0.0055
0.0055
0.0011
0_0055
0.0055
0.0044
0.0055
0.0055

^otes and Abbreviations
I ) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
I ) All results provided in units of mg/kg.
J) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52. but subsequently provided’the Method 
Detection Limits (MDLs). Both the RL and MDL are reported 
for these samples. For all other samples, only the MDL is reporte

* = Field duplicate samples
l = The compound was detected at a concentration below the MDL 

and is estimated
fOC TICs = Tentatively identified volatile organic compounds
) = The compound was detected in an associated method blank
JD = The compound was not detected
^onc = Concentration
3ual = Laboratory Data Qualifier
4DL = Method Detection Limit
IS  = No standard
ng/kg = Milligrams per kilograms

Qual

JB
“T ”

ro
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TA B B W A
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

UST7-C6
032505S005

618772
03/25/05

SOLID

TW -37  
TW -37-122304S012  

596210 
12/23/04 
SOLID

TW -38
TW -38-122304S011 

596211 
12/23/04 
SOLID

TW -40B**
TP40B-120904 SO06 

592644 
12/09/04 
SOLID

Chloromethane
Bromomethane

NS ND

VinytChloride
NS ND

Chloroethane
0.2 ND

MethyleneChloride
1.9

Acetone
CarbonDisulfide

0.2

1,1 -Dichloroethene
2.7

ND
0.0096

0.11
0.0015

1,1-Dichloroethane
0.4
0.2

ND

trans-1,2-Dichloroethene
ND

0.3
cis-1,2-Dichloroethene
Chloroform

NS
NO
ND

1,2-Dichloroethane
ND

2-Butanone
0.1 ND
0.3

1,1,1 -T richloroethane
ND

CarbonTetrachloride
ND

Bromodichlo ro me t ha ne
0.6 ND

1.2-Dichloropropane
NS ND

cis-1,3-Dichloropropene
NS

Trichloroethene
NS

ND
ND

0.7
Dibromochloromethane

ND

1.1.2-T richloroethane
Benzene

NS
NS

0.06

ND
ND

trans-1,3-Dichloropropene
ND

Bromoform
NS

4-IMethyl-2-Pentanone
NS ND

2-Hexanone
Tetrachloroethene

1

NS
ND
ND

1,1,2,2-Tetrachloroethane
ND

Toluene
0.6 ND

Chlorobenzene
1.5 ND

Ethyl benzene
1.7 ND

Styrene
5.5 ND

Xylene(Total)
NS ND

Total VO C Concentration
1.2 ND

Total VOC TICs Concentration
10
NS

0.1211
0.395

0.0056
0:0056
0.0056
0.0056

0.0022
0.0056
0.0056
0.0056
0.0056
0.0022
0.0056
0.0056
0.0022 
0.001 f
0.0011

0.0011
0.0056
0.0033
0.0011
0.0044
0.0056
0.0056
0.0011
0.0011
0.0056
0.0056
0.0044
0.0056
0.0056

Qual Cone
ND
ND  
ND "
ND
ND

0.035
0.0015

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

_N0_
ND

0.0365
0.0498

RL
0.0089
0.0089
0.0089
0.0089
0.0054

0.0089
0.0089
0.0089
0.0089

0.0089
0.0089
0.0036
0.0018
0.0018
0.0089
0.0018
0.0089
0.0054
o.oo'ie’
0.0089
0.0072
0.0089
0.0089
0.0018
0.0018
0.0089

0 -0072
0.0089
0.0089

Qual MDL Cone
0.00059 ND
0.00064 ND
0.00041
0.00062 ND
0.00041 ND

0.046
0.00053 0.0066
0.00058 ND

0.00053 ND
0.00053 ND
0.00041 ND
0.00029
0.0018
0.0005

ND
ND

0.00038 ND
0.00043 ND
0.00052 ND

ND
0.00049 ND
0.00028 ND
0.00047 ND
0.00041 ND
0.00021 ND
0.00049
0.0013 ND
0.0014 
0 0 00 3 ’

ND

0,00059
0.00036
0.00027

ND
0.0022

ND
0.00036 0.0015
0.00021 ND
0.00085 0.0072

0.0635

RL

0.0089
0.0089

0.0089
0.0054

0.0036
0.0089
0.0089
0.0089
0.0089
0.0036
0.0089
0.0089
0.0036
0.0018
0.0018
0.0089
0 .0 0 18
0.0089
0.0054
0.0018
0.0089

0.0089
0.0089
0.0018
0.0018

0.0089

0.0089

Qual MDL Cone

0.00059 ND
0.00064 ND
0.00041 ND
0.00062 ND
0.00041
0.0043

ND
0.12

0.00053 0.026
0.00058 ND
0.00043 ND
0.00053
0.00053

ND

0.00041 ND
0.00029 ND
0.0018 0.037
0.0005 ND
0.00038 ND
0 00043 ND
0.00052 ND
0.00053 ND
0.00049 ND
0.00028 ND
0.00047 ND
0.00041 ND
0.00021 ND
0.00048
0.0013

ND
ND

0.0014 ND
0.0003

0.00059 ND
0.00036 ND
0.00027 ND
0.00035 ND
0.00021 ND
0.00085 ND

0.183

RL

0.0062
0.0062
0.0062
0.0062
0.0037

0.0025
0.0062
0.0062
0.0062
0.0062
0.0025

0.0062
0.0025
0.0012
0.0012
0.0062
0.0012

"0.0062
"0.0037
0.0012
0.0062
0.005

0.0062
0.0062
0.0012
0.0012
0.0062
0-0062 
0 0 0 5  

_0 0062_ 
0.0062

Qual MDL

0.00041
0.00045
0^00028
0.00043
0.00028

0.003
0.00037

"0.0004

0.00037
0.00037
0.00028 
0.0002 ‘
0.0012

0.00035  
0 0 0 0 2 6
0.00029
0.00035
0^00037"
0.00032
0.0002"

0.00032
j0 00028
6*00015

_0_00092
0.00095

0.0002
0.0004

0.00025
0.00019 
JO. 00025” 
0.00015 

"’ O.OOOo"

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37 
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

** = Field duplicate samples
J = The compound was detected at a concentration below the MDL 

and is estimated 
s/OC TICs = Tentatively identified volatile organic compounds 
B = The compound was detected in an associated method blank 
ND = The compound was not detected 
Cone = Concentration 
Dual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
NS = No standard 
mg/kg = Milligrams per kilograms

60
e * }
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t a b Sw a

SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs
SITE 2

HHMT-PORT IVORY FACILITY
Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM - 
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW-4QB**
40B -120904S 006D  

592645 
12/09/04 
Qm in

TW -43 A 
TW 43A -120804S 010

592638
12/08/04

TW -45
TW -45-122204S003

596205
12/22/04

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) Al! results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

'•  = Field duplicate samples
J *  The compound was detected at a concentration below the MDL 

and is estimated 
«/OC TICs = Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
'ID = The compound was not detected 
3onc = Concentration 
Clual = Laboratory Data Qualifier 
vIDL = Method Detection Limit 
4S = No standard 
ng/kg = Milligrams per kilograms
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TABLE
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW -47  
TW -47-122204S007  

596206  
12/22/04 
snt in

TW -47  
TW -47-122204S017 

596207 
12/22/04
c m  in

TW -48
TW -48* 122304S016 

596212 
12/23/04

TW -48  
TW -48-122304S018  

596213 
12/23/04

><otes and Abbreviations
I) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
0  All results provided in units of mg/kg 
1) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported 
for these samples. For all other samples, only the MDL is reporte

0 = Field duplicate samples
= The compound was detected at a concentration below the MDL  
and is estimated

'OC TICs -  Tentatively identified volatile organic compounds
1 = The compound was detected in an associated method blank 
ID = The compound was not detected
'one = Concentration
lual = Laboratory Data Qualifier
1DL = Method Detection Limit ?
IS = No standard
ig/kg = Milligrams per kilograms

CO

&
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T A B lV T A
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix
Volatile Organic Compounds (VOCs)
Chloromethane
Bromomethane
VinylChloride
Chloroethane
MethyleneChloride
Acetone
CarbonDisulfide
1,1-Dichloroethene
1.1-Dichloroethane
trans-1.2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
CarbonT etrachl oride
Bromodichloromethane
1 ,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-T richloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene(Total)____________
Total VOC Concentration

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

NS
_NS

0 .2 "

1.9

0.2
2.7
0.4
0.2

NS
0.3

0.8
0.6
NS
NS
NS

NS
NS

NS
NS

NS

_ 0 .6_
J _ 5 _

1.7
5.5
NS

10
NS

TW -49  
TW -49-122804S002  

596817 
12/28/04 
SOLID

Cone

ND
ND
ND
ND

0.0056
0.034

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

_N D_
ND
ND
ND
ND
ND
ND

_N D_
ND
ND
ND
ND

ND
ND
ND
ND
ND

0.0396
0

MDL

0.0058
0.0058
0.0058
0.0058

0.0058
0.0023
0.0058
0.0058
0.0058
0.0058
0.0023
0.0058
0.0058
0.0023
0.0012

lPJ)012_
0.0058
0.0012
0.0058
0.0034
0.0012
0.0058
0.0046
0.0058
0.0056
0*0012
0.0012
0.0058
0.0058
0.0046
0.0058
0.0058

Quail

TW
TW -50  

-50-122804S002 
596818  
12/28/04 
SOLID

Cone
ND
ND
ND
ND

0.0046
0.052

ND
ND
ND
ND
ND

ND
_ND__

ND
ND
ND
ND
ND
ND
ND
ND
ND

NO
ND
ND
ND
ND

_N D_
ND
ND
ND
ND

0.0566

MDL
0.0058
0.0058
0.0056
0.0058

0.0058
0.0023
0.0058
0.0058
0.0058
0.0058
0.0023
0.0058
0.0058
0.0023
0.0012
0.0012
0.0058
0.0012
0.0058
0.0035
0.0012
0 .0058
0.0046
0.0058
0.0058
0.0012
0.0012
0.0058
0.0058
0.0046
0.0058
0.0058

Qual done

TW-51
TW -51-122904SG02  

596857 
r  12/29/04 
' SO UD

ND
ND
ND

_  ND__ 
0~001
0.075

0.0013
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0773

RL

0.0062
0.0062
0.0062

0.0025
0.0062
0.0062

_0.0062_
0.0062
0.0025
0.0062
0.0062
0.0025  

'0 0012"
0.0012
0.0062
0.0012
0.0062
0.0037
0.0012
0.0062
0.005

0.0062

0.0012
0.0012
0.0062
0.0062
0.005

0.0062
0 .0062'

Qual MDL

0.00041
0.00045
0.00028
0.00043

0.00037
0.0004
0.0003

0.00037
0.00037
0.00028
00002
0.0012

0.00035
0 00026
0.00029
0.00035
0 00037
0.00032
0.0002

0.00028
0.00015

_0_00092_
0.00095
0.0002
0.0004

0.00025
0.00019
0.00025
0.00015
0.0006

TW -52  
TW  -52-122904S002  

596856 
12/29/04  
S O U D

Cone

ND
ND
ND

ND
0.084

0.0027
_ND_

ND
ND
ND
ND
ND
ND
ND_

‘ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

_ND
ND
ND
ND
ND
ND

_ND_
ND

0.0867
0

RL

_0,0059_
0.0059'
0.0059

_0:0059_
0.0035

0.0024
0.0059
0.0059
0.0059

_0.0059_ 
0 0024
0.0059 

J)_0059_ 
0  0 0 2 4

0.0012
_°_0012_
6.0059
0.0012
0.0059
0.0035

0.0059
0.0047
0.0059
0.0059
0.0012
0.0012
0.0059
0.0059
0.0047
0.0059
0.0059

Qual MDL

0.00039
0.00042
0.00027
0.00041"
0£0 0 2 7  
0.0028 "

_0_q0035_
~0.00038_
'o 00028
0.00035 

"0.00035"
J0^0027_
0.00019
O.OOJ2J

a°6033_
"0.00025
0.00029
0.00035
0.00035
0.0q032_  
0 0 0 0 1 9  
_oj?oo3_ 
_q.00028_ ’ 
0.00014
0.00032
aooos?
000091" 
0.0002
0.0004

0.00024
0.000’l8
0.00023
JLOooiY"
0.00057

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3 )  The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

** = Field duplicate samples
J = The compound was detected at a concentration below the MDL 

and is estimated 
yOC TICs = Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
4D = The compound was not detected 
'one = Concentration 
Dual = Laboratory Data Qualifier 
4DL = Method Detection Limit 
JS = No standard 
ng/kg = Milligrams per kilograms
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t a b s b t a

SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs
SITE 2

HHMT-PORT IVORY FACILITY
Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW -68
033105S001

620686
03/31/05

SOLID

TW -69
033105S004

620687
03/31/05

SOLID

TW -70A
033105S002

620688
03/31/05

SOLID

TW-71 A
0401Q5SQ05

620937
04/01/05

SOLID

TW-71 A
040105S007

6 2 0 9 3 8

04/01/05
SOLIDVolatile Organic Compounds (VOCs)

Chloromethane
Cone

Bromomethane
NS ND
NS

VinylChloride
ND

J).2_
1.9

ND

MethyleneChloride
ND

Acetone
ND

CarbonDisulfide
0.2

1,1-Dichloroethene

0.059
ND

0.4
1,1-Dichloroethane 0.2
trans-1,2-Dichloroethene 0.3
cis-1,2-Dichloroethene

ND
ND

Chloroform
NS

1,2-Dichloroethane
0.3 ND
0.1

2-Butanone
ND

0.3
1,1,1-Trichloroethane
CarbonT etrachloride

ND
ND

Bromodichloromethane
0.6

1 ,2-Dichloropropane
NS
NS

ND
ND

cis-1 ,3-Dichloropropene
ND

Trichloroethene
NS ND

Dibromochloromethane
1,1,2-T richloroethane

NS
_ND

n d "

Benzene
NS ND

trans-1.3-Dichloropropene
Bromoform

0.06
NS

_ND  
ND '

4-Methyl-2-Pentanone
NS ND

2-Hexanone
ND

NS
T etrachloroethene

ND

1,1,2,2-T etrachloroet ha ne
1.4

Toluene
0.6

ND
ND

Chlorobe nzene
1.5

Ethylbe nzene

ND
ND

Styrene
5.5 ND

Xylene(Total)
NS ND

Total VOC Concentration______
Total VOC TICs Concentration

1.2
10
NS

ND
0.059

0

MDL
0.0079
0.0079
0.0079
0.0079
0.0047

0.0079
0.0031
0.0079"
0.0079
0.0079
0.0079
0.0031
0.0079
0.0079

0.0016
0.0016
0.0079
0.0016
0.0079
0.0047
0.0016
0.0079
0.0063
0.0079
0.0079
0.0016
0.0016
0.0079
0.0079

’ 0.0063
0.0079
0.0079

Qual Cone
ND
ND
ND
ND

0.0013
0.029
0.003

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND_
ND
ND
ND

_N D_
ND
ND

ND
ND

0.0333
0

MDL
0.009
0.009
0.009

0.0036
0.009
0.009
0.009
0.009

0.0036
0.009
0.009

0.0036
0.0018

.0.0018
0.009

0.0018
0.009

0.0054
0.0018
0.009

0.0072
0.009
0.009

0.0018
0.0018
0.009
0.009

0.009
0.009

Qua( Cone
ND
ND
ND
ND

JB ND

ND
ND
ND
ND
ND
ND
ND

"ND
ND
ND
ND
ND

_N D_
_ND_

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
0.02

MOL
0.0054
0.0054

0.0054
0 .0032 '

0.0054
0.0022
0 0054 
0.0054
0.0054
0.0054
0.0022
0_0054_
0.0054
0.0022
0.0011
0.0011

_P_0054 
0.0011 ’
0 0054
0.0032

0.0054
0.0043
0.0054
0.0054
0.0011
0.0011 
0.0054 
0.0054 '
0.0043
0.0054
0.0054

Quat Cone
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
NO
ND_
ND
ND
ND
ND
ND
ND
ND
NO
ND

_ND 
’ ND'

ND

ND
ND
NO

_ND_
ND
0

202

MDL

0.6

-9JL
0.6
0.6

0.36

0.24
0.6
0.6
0.6
0.6

_C L 2 4 _

0.6
0.6

0.24
0 .1 2 ~

0.12

0.12
0.6

0.36
0.12
0.6

0.48
0.6
0.6

0.12
0.12

0.6
0.48
0.6

Qual Cone

ND
ND
ND
ND

0001̂  
" 0.028  

0.0623"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

_ND_
ND
ND
ND

ND
ND
ND
ND

MDL

0.0057
0.0057

JT0057
0.0057”

0 .0 0 2 3

0.0057 
0.0057  
0^0057"

J3.0057
0.0023
0.0057
0.0057
0.0023
0.0011
0.0011
0.0011

0.0011

0.0057

0.0057
0.0057
0.0011
0.0011

J3.0057
0 .0057 ’
0.0046"
0.0057
0.0057

Qual

jL
J "

0.0316
0.248

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initatly provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

’* = Field duplicate samples
J = The compound was detected at a concentration below the MOL 

and is estimated 
*/OC TICs = Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
MD = The compound was not detected 
3onc = Concentration 
3ual = Laboratory Data Qualifier 
yIDL = Method Detection Limit 
<IS = No standard 
ng/kg = Milligrams per kilograms
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TABKA
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW -
TW -72
72-040405S004

621712
04/04/05
SOLID

TW
TW -73
73-040405S005

621713
04/04/05

SOLID

TW -'
TW -73
73-040405S008

621714
04/04/05

SOLID

TW -74  
4-040105S005  
■ 620939

04/01/05 
SOLID

TW -75
040105S006

620940
04/01/05

SOLIDVolatile Organic Compounds (VOCs)
Chloromethane
Bromomethane

NS ND
NS

VinylChloride
ND

Chloroethane
0.2 ND

MethyleneChloride
1.9 ND

Acetone
ND

CarbonDisulfide
0.2 ND

1.1-Dichloroethene
2.7 ND

1,1-Dichloroethane
0.4 ND

trans-1,2-Dichloroethene
0.2 ND

cis-1 ,2-Dichloroethene
Chloroform

0.3
NS

ND

1,2-Dichtoroethane
_0.3_

0.1

jv iD _
ND

2-Butanone
ND

0.3
1.1.1-Trichi oroethane

ND

CarbonT etrachloride
0.8

Bromodichloromethane
1,2-Dichloropropane

NS
ND
ND

cis-1,3-Dichloropropene
NS ND

Trichloroethene
NS

Dibromochloromethane
1.1,2-Trichloroethane

0.7
NS

ND
ND~

Benzene
NS

ND
ND

trans-1,3-Oichloropropene
ND

Bromoform
NS

4-Methyl-2-Pentanone
NS

ND
ND

2-Hexanone
ND

Tetrachloroethene
NS

1 ,1 ,2,2-Tetrachloroethane
Toluene

0.6

ND
ND
ND

Chlorobenzene
1.5 ND

Ethylbenzene
1.7 ND

! Styrene
5.5

Xylene(Total)
NS

Total VO C Concentration
1.2

ND
ND
ND

Total VOC TICs Concentration
10
NS 83.5

MDL
0.63
0.63
0.63
0.63
0.38 
0.63 '

0 .25
0.63
0.63
0.63
0.63

0.63
0.63
0.25 
0.13 ’
0.13
0.63
0.13

0.38
0.13
0.63
0.51
0.63
0.63

0.63
0.63
0.51
0.63
0.63

Qual Cone
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

_ND_
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

68.7

MDL
0.63
0.63
0.63
0.63
0.38
0.63
0.63
0.25
0.63
0.63
0.63
0.63
0.25
0.63
0.63
0.25
0.13

0.63
0.13
0.63
0 .38
0.13
0.63
0.5

0.63
0.63
0.13
0.13
0.63
0.63

__0.5_
0.63
0.63

Qual Cone
ND
ND
ND
ND
ND
0.1
ND
ND
ND
ND
ND

ND
NO
ND
ND

ND

_ND_
ND
ND
ND
ND

_ND_ 
ND *
ND
ND
ND
ND
ND
NO
ND

0.1
0.011

MDL

0.0059
0.0059
0.0059
0.0059
0.0035

0.0059

0.0059
0.0059
0.0059

0.0024
0.0059
0.0059
0.0024

0.0012

0.0012
0.0059
0.0035
0.0012
0.0059

0.0059
0.0059
0.0012
0.0012
0.0059
0.0059
0.0047
0.0059
0.0059

Qual Cone
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
NO

MDL
0.0056
0.0056
0.0056
0.0056
0.0033
0.0056
0-0056
0.0022
0.0056
0.0056
0.0056
0.0056
0.0022
0.0056
0.0056
0.0022
0.0011
0.0011
0.0056

0.0033
0.0011
0.0056
0.0045

0.0056
a o o i 1
0.0011
0.0056
0.0056
0 .0045
0.0056
0.0056

Qua! Cone
ND
ND_

“ n d

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND"
ND
ND
ND

" ND 
ND
ND
ND
ND
ND_

~ND
ND
ND

_ND__
ND
ND

_N D_
ND

MDL
0.0069
CL0069

“0.0069"
0069

0.0041
0.0069
0.0069

0.0069
0.0069
0.0069
0.0069
0.0028
0.0069
0.0069
0.0028
0.0014
0.0014
0.0069 
0 0014

0.0041

0.0069
0.0055
0.0069

_0J)069_
_o;oqi£
0*0014
0.0069
0.0069
0.0055

_0.0069_
0.0069

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For alt other samples, only the MDL is reporte

'* = Field duplicate samples
I = The compound was detected at a concentration below the MDL 

and is estimated
/OC TICs = Tentatively identified volatile organic compounds
3 = The compound was detected in an associated method blank
4D = The compound was not detected
✓one = Concentration
iual = Laboratory Data Qualifier
dDL = Method Detection Limit
IS  = No standard
ng/kg = Milligrams per kilograms
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TABLE 2A
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW
TW -76

-76-040505S006
621716

04/05/05
SOLID

TW
TW -77

-77-040505S004
621717

04/05/05
SOLID

TW
TW -78

■78-040505S003
621718

04/05/05
SOLID

TW P-13
033005S002

620685
03/30/05
SOLID

TW P-14
4040105S007

620941
04/01/05
SOLIDVolatile Organic Compounds (VOCs)

Chloromethane NS
Bromomethane
VinylChloride

NS ND

Chloroethane
0.2 ND
1.9

MethyleneChloride
Acetone

ND
0 1 ND

CarbonDisulfide
0.2 0.064

1,1-Dichloroethene
2.7

1,1-Dichloroethane
trans-1 ,2-Qichloroethene

0.2
ND 

_ND^ 
ND ‘

cis-1,2-Dichloroethene
0.3 ND
NS

Chloroform
ND

1,2-Dichloroethane
0.3 ND

2-Butanone
0.1 ND
0.3

1,1,1 -T richloroethane
CarbonTetrachloride

0.8 ND
0.6

Bromodichloromethane
1.2-Dichloropropane

NS
ND
ND

NS
cis-1,3-Dichloropropene

ND

Trichloroethene
NS

Dibromochloromethane 
1,1,2-T richloroethane

0.7
NS

ND
ND
ND

NS
0.06

ND

trans-1.3-Dichloropropene
ND

Bromoform
NS ND

4-Methyl-2-Pentanone
NS ND

2-Hexanone
ND

T etrachloroethene
NS ND
1.4

1 ,1 ,2,2-Tetrachloroethane
ND

Toluene
ND.

Chlorobenzene
1.5

Ethylbenzene
1.7

ND
ND

Styrene
5.5

Xylene(Total)
NS

Total VOC Concentration______
Total VOC TICs Concentration

ND
ND
ND

10 0.064
NS 0.023

0.0057
0.0057
0.0057
0.0057
0.0034

0.0057
0.0023
0.0057
0.0057
0.0057
0.0057
0.0023
0.0057
0.0057

0.0011
0.0057
0.0011
0.0034
0.0011
0.0057
0.0046
0.0057
0.0057

0.0011
0.0057
0.0057
0.0046
0.0057

Qual Cone
ND

ND
ND
ND

0.077
ND
ND
ND

NO

ND
ND
ND
ND
ND
ND
ND

ND
ND.
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

0.077

MDL
0.006

0 .006
0.006

0.0036

0.0024
0.006
0.006
0.006
0.006

0.0024
0.006

_0 .0 0 6 _
0.0024
0.0012
0.0012
0.006
0.0012
0.006

0.0036
0.0012
0.006

0.0048
0.006

'0 .0 0 6
0.0012
0.0012
0.006
0.006

0.0048
0.006
0.006

Qual Cone
ND
ND
ND
ND
ND

0.06
ND
ND

_ND_ 
ND '
ND

_ND_
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

0.06
0.01

MDL

0.0062
0 ’0062
0.0062
0.0062
0.0037

0.0062
0,0025
0.0062
0.0062
M062,
0.0062
0.0025
0.0062
0.0062
0.0025
0.0012
0.0012
0.0062  

' 0.0012
0.0062
0.0037
0.0012
0.0062
0.0049
0.0062
0.0062
0.0012

_q.opi2
0.0062
0.0062
0.0049
0.0062
0.0062

Qual Cone
ND
ND
ND
ND

0.0005
0.0094

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

_ND_
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0099

MOL

0.0058
0.0058
0.0058
0.0058

0.0058
0.0023
0.0058
0.0058
0.0058
0.0058
0.Q023
0.0058
0.0058
0.0023
0.0012
0.0012
0.0058
0.0012
0.0058
0.0035
0.0012
0.0058

0.0058
0.0058
0.0012
0 .0012
0.0058
0.0058
0.0046
0.0058
0.0058

Qual
ND
ND
ND
ND

JB ND
0.032

ND
ND
ND
ND
ND
NO
ND
ND

ND
ND
ND
ND
ND

_N_D_
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

0.0355

MDL
0.0062
0.0062
0.0062

0.0037

0JD025 
0 0 0 6 2 '
0.0062
0.0062
0.0062

”0 0 0 2 5 ’
0.0062
0.0062
0.0025
0 .0012

0T0062
0.0012
0.0062
0.0037

_0.0062_
0.005

0.0062
0.0062
0.0012
0.0012

_0.q062_
0.0062
0.005

0.0062
0.0062

Quat

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

= Field duplicate samples 
I = The compound was detected at a concentration below the MDL 

and is estimated 
/O C  TICs = Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
•ID = The compound was not detected 
'one = Concentration 
}ual = Laboratory Data Qualifier 
4DL = Method Detection Limit 
4S = No standard 
ng/kg = Milligrams per kilograms

CO

&
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TABLE2A
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW P-14
040105S009

620942
04/01/05
SOLID

Field Blank 
FB01-032305W Q01  

618547  
03/23/05  
W ATER

Field Blank 
FB 01-032405W Q01  

618554 
03/24/05  
W ATER

Field Blank 
032505W Q01  

618776 
03/25/05  
W ATER

Field Blank 
032905W Q01  

620689 
03/29/05 
WATERVolatile Organic Compounds (VOCs)

Chloromethane
Bromomethane

NS ND
NS

VinylChloride
ND

0.2
Chloroethane

ND
1.9

MethyleneChloride
ND

Acetone
ND

CarbonDisulfide
0.2 ND
2.7

1,1-Dichloroethene
ND

0.4
_1,1 -Pichloroetha ne

ND
0.2

trans-1,2-Dichloroethene
ND

cis-1,2-Dichloroethene
0.3 ND

Chloroform
NS ND

1,2-Oichloroethane
0.3
0.1

ND

2-Butanone
ND

0.3
1,1,1-Trichloroethane

ND

CarbonTetrachloride
0.8 ND

Bromodichloromethane
ND

1,2-Dichloropropane
NS ND

■-1,3-Dichloropropene
NS

Trichloroethene
NS

Dibromochloromethane

ND
ND
N D '

NS
1,1,Z-T richloroethane

ND

Benzene
NS

0.06
trans-1.3-Dichloropropene

ND
ND

Bromoform
NS ND

4-Methyl-2-Pentanone
NS

2-Hexanone

_N D_
ND

Tetrachloroethene
NS
1.4

1,1,2.2-Tetrachloroethane
Toluene

0.6
Chlorobenzene 
Ethyl benzene

1.7

ND
ND
ND
ND~
ND

Styrene
ND

Xylene(Total)
NS ND

Total VO C Concentration 
Total VO C TICs Concentration

10
ND
0

NS

MDL
0.0073
0.0073
0.0073

0.0044
0.0073
0.0073
0.0029
0.0073
0.0073
0.0073
0.0073
0.0029
0.0073
0.0073
0.0029
0.0014
.0.0014
0.0073
0.0014
0.0073
0.0044
0.0014
0.0073"
0.0058
0.0073

0.0014
0.0014
0.0073
0.0073
0.0058
0.0073
0.0073

Qual Cone
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
5.0
5-0
5.0

3.0
5.0
5.0

5.0
5.0
5.0
5.0
2.0
5.0
5.0
2.0
1.0

3.0
V0_

J?:2_
4.0
5.0
5.0
1.0
1.0
5.0
5.0
4.0
5.0
5.0

Qual Cone
ND
ND
ND
ND
N D ’
ND
ND
ND
ND
ND

_N D_
ND
ND
ND
ND
ND

_N D_
ND

ND
ND
ND
ND
ND
ND
ND
ND

NO
ND
ND
ND
ND

MDL
5.0
5.0
5.0
5.0
3.0
5.0
5.0
2.0
5.0
5.0

5.0
2.0
5.0
5.0
2.0
1.0
1.0"
5.0

5.0

1.0
5.0
4.0 ,
5.0
5.0
1.0
1.0
5.0
5.0
4.0

_5.0_
5.0

Qual Cone
ND
ND

ND
ND
ND  

’ ND
ND
ND
ND
ND

_ND_
ND
ND
ND
ND
ND

_ND_
ND
ND
ND
ND
ND
ND
ND
ND
ND

JVJD_
ND

_ND_
ND
ND
ND
ND

MDL
5.0
5.0

3.0
5.0
5.0
2.0
5.0
5.0
5.0
2.0
5.0
5.0

1.0

5.0

5.0

5.0
5.0
1.0
1.0
5.0
5.0

5.0

Qual Cone

ND 
ND ’
ND
ND

_ND^ 
ND '
ND
ND
ND
ND
ND
ND
ND

JslD_
ND
ND

ND_
"ND
ND

ND
ND
ND

J4C T
ND
ND
ND
ND
ND
ND

’ ND

MDL
0.4 _ 

“ 0.3

_ £ 9_1.0
0.2
0.3
0.4 

' 0.3
0.4
0.3
0.4

_9JL
0.3
0.3
0.3
0.4

J0.4 
0.2 ~

_0.3_ 
0*3 ‘

_0.4 
0 3 "

0.9

_ 0 5 _
0.3
0.3

0.3

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM  Recommended Soil Cleanup Objective.
2) All results provided in units of mg/kg.
3) The analytical laboratory initally provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

'* = Field duplicate samples
J = The compound was detected at a concentration below the MDL 

and is estimated 
/O C  TICs *  Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
4D = The compound was not detected 
Zone = Concentration 
3ual -  Laboratory Data Qualifier 
dOL -  Method Detection Limit 
4S = No standard 
ng/kg = Milligrams per kilograms

Master Analytical Dala Sile 2A2B
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TABLE 2A
SUMMARY OF SOIL SAMPLNIG ANALYTICAL RESULTS - VOCs

SITE 2
HHMT-PORT IVORY FACILITY

Location New York TAGM Field Blank
Field Sample ID Recommended Soil 033005W Q01
Lab Sample Number Cleanup Objective 620690
Sampling Date (mg/kg) 03/30/05
Matrix W ATER
Volatile Organic Compounds (VOCs) C o n e __| MDL Qual
Chloromethane NS ND 0.4
Bromomethane NS ND 0.3
VinylChloride 0.2 ND 0.4
Chloroethane 1.9 ND 0.4
MethyieneChloride 0.1 ND 0.9
Acetone 0.2 ND . 1.0
CarbonDisulfide 2.7 ND 0.2
1,1-Dichloroethene 0.4 ND 0.3
1,1-Dichloroethane 0.2 ND 0.4
trans-1,2-Dichloroethene 0.3 ND 0.3
cis-1,2-Dichloroethene NS ND 0.4
Chloroform 0.3 ND 0.3
1 ,2-Dichloroethane 0.1 ND 0.4
2-Butanone 0.3 ND 0.9
1,1,1 -T  richloroethane 0.8 ND 0 3
CarbonTetrachloride 0.6 ND 0.3
Bromodichloromethane NS ND 0.3
1.2-Dichloropropane NS ND 0.4
cis-1,3-Dichloropropene NS ND 0.3
Trichloroethene 0.7 ND 0.4
Dibromochtoromethane NS * ND 0.2
1,1,2-Trichloroethane NS ND 0.3

'Benzene 0.06 ND 0.3
trans-1,3-Dichloropropene NS ND 0.4
Bromoform NS ND 0.3
4-Methyl-2-Pentanone 1 ND 0.4
2-Hexanone NS ND 0.9
T etrachloroethene 1.4 ND 0.4
1,1,2,2-T etrachloroethane 0.6 ND 0.5
Toluene 1.5 ND 0.3
Chlorobenzene 1.7 ND 0.3
Ethylbenzene 5.5 ND 0.3
Styrene NS ND 0.3
Xylene(Total) 1.2 ND 0.2
Total VO C Concentration 10 0
Total VO C TICs Concentration NS 0

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) AJI results provided in units of mg/kg.
3) The analytical laboratory initalty provided the Reporting Limit 

(RL) for most samples collected form soil borings TW -37  
through TW -52, but subsequently provided the Method 
Detection Limits (MDLs). Both the RL and MDL are reported
for these samples. For all other samples, only the MDL is reporte

* = Field duplicate samples
I = The compound was detected at a concentration below the MDL  

and is estimated 
/O C  TICs -  Tentatively identified volatile organic compounds 
3 = The compound was detected in an associated method blank 
•ID = The compound was not detected
^onc = Concentration 0 9
Huai = Laboratory Data Qualifier 
-1DL = Method Detection Limit
4S = No standard W O
ng/kg = Milligrams per kilograms

Masler Analytical Data Site 2A2B Page 12 of 12 11/20/2006 V.21 PM



SUMMARY OF SOIL SAMPLING ARSLYHCAL RESULTS - SVOCs
s i t e  2

HHMT-PORT IVORY FACILITY

Notes and Abbreviations
t t  Bold concenti elions m shaded cells exceed ine New York 

TAGM Recommended Soil Cleanup Objective.
2) All resulls provided in units of mg/kQ.
3) The analytical laboratory inilally provided ihe Reoortma Limn 

(RLl for most samples collected form soil borings TW-3 7 
inrough TW-52. but subsequently orovided the Method 
Detecbon Umils (MOLs) Both the RL and MDL are reported
for these samples. For all other samples, only Ihe MDL is reported.

J - The compound was delected at a concentrator below the MDL 
and is estimated 

"  = Field duplicate samples
SVOC TICs -  Tentatively identified semwolatrie organic compounds
ND s The compound was not delected
Cone = Concentration
Qua) = Laboratory Data Qualifier
MDL = Method Detection Limit
NS *  No standard
mo/ko = Milligrams per kilograms
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SUMMARY OF SOIL SAMPLIN i
SITE 2

HHMT-PORT IVORY FACILITY

YTICAL RESULTS • SVOCs

N otes and A b brev ia tion s
1) Bold concentrations in  shaded cells exceed the New York 

TAGM Recommended Soil C leanup Objective.
2) A il results provided m units o f mg/Kq.
3) The analytical laboratory inita lly provided the Reporting Limit 

(RL) for m ost sam ples collected fo rm  soil borings TW-37 
throuqh TW-52. but subsequently provided the Method 
Detection Lim its (MDLs) Bolh the RL and MDL are reported 
to» these sam ples For all other samples, only the MDL is repor

J - The com pound was delected al a concentralion below the MDl 
and is estimated 

** » Field duplicate samples
SVOC TICs = Tentatively identified semivolatile organic com ooun
ND = The com pound was not delected
Cone = Concentration
Qual 5 Laboratory Data Qualifier
MDL = Method Detection Limit
NS = No standard
m g/kg -  M illigram s per kilograms
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ngTSPRtt]SUMMARY OF SO IL SAMPLING
SITE 2

HHMT-PORT IVORY FACILITY

1CAL RESULTS • SVOCs

N otes and A b brev ia tion s
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil C leanup Objective.
2) A ll results provided in units o f mg/kg
3) The analytical laboratory in ila lly  provided ihe Reporting Limit 

(RL) for most samples collected fo rm  soil bonnqs TW-37 
(hrouflh TW-52. but subsequently provided the Method 
Detection Lim its (MOLs). Both the RL and MDL are reported 
for these samples. For a ll other samples, only Ihe MOL is repor

J - The com pound was detected at a concentration below Ihe MDl 
and is estimated 

“  = Field duplicate samples
SVOC TICs = Tentatively identified sem ivotalile organic compouiv
ND = The com pound was not detected
Cone = Concentration
Qual = Laboratory Data Oualifier
MOL *  Method Detection Lim it
NS = No standard
mg/kq = M illigram s per kilograms
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SUMMARY OF SOIL SAMPLING
SITE 2

HHMT-PORT IVORY FACILITY

ICAL RESULTS-SVOCs

TAGM Recommended Soil Cleanup Obiective.
2) All results orovided in units of ma/kQ.
3) The analytical laboratory imlaHy orovided the Reporting Limit 

(R I) for most samples collected form soil bormas TW-37 
through TW-S2. but subseouentty provided Ihe Method 
Detection Limils (M DU). Both the RL and MOL are reported
for these samples For all other samples, only the MOL « reporle

J - The compound was delected at a concentration below the MOL 
and is eslimaied 

** *  Field duplicate samples
SVOC TICs = Tentatively identified semrvolaliie oroanic compounds
NO = The compound was not detected
Cone = Concentration
Qual = Laboratory Data Qualifier
MDL s Method Detection Limit
NS = No standard
mg/kg = Mliigrams per kilograms

11'2<V2006 1 SO PM

Z
i&



SUMMARY OF SOIL S A M P L IN G T ^ llY T IC A L  RESULTS • SVOCs 
SITE 2

HHMT-PORT IVORY FACILITY

Notes and A b b re v ia tio n *
1) Sold concentrations in shaded cells exceed Ihe New York 

TAGM Recommended Soil C leanup Obiective
2) A ll results provided in units of mq/kq.
3) The analytical laboratory m itally provided the Reporting Lim it 

fR U fo r  most samples collected form  soil borinqs TW-37 
throuqh TW -52, bur subsequently provided Ihe Method 
□election lim ils  (MDLs). Both the RL and MDL are reported 
tor these samples. For all other samples, on ly ihe  M DL is repor

J - The compound was detected al a  concentration below Ihe M Dl 
and is eslimated 

* ' = Field duplicate samples
SVOC TICs = Tentatively identified sem ivolatile organic com poun
ND = The com pound was no) delected
Cone ~ Concentration
Qual = Laboratory Oala Qualifier
MDL = Method Detection Limit
NS = No standard
mq/kq = M illigram s per kilograms
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SUM MARY OF SOIL SAMPLING a WRl y T IC AL  RESULTS • SVOCs 
SITE 2

HHMT-PORT IVORY FACILITY

N otes and A b brev ia tion s  
1 1 Bold concentrations in shaded cells exceed the New York 

t a g m  Recommended Soil C leanup Obiective.
2) All results provided in units o f mg/kq.
31 The analytical laboratory inita llv  provided the Reporting Limit 

(RL) for most samples collected form soil borings TW-37 
through TW-52. but subsequently provided the Method 
Detection L im ils  (MDLsV Both the RL and MDL are reported 
for these samples. For all other samples, only Ihe MDL is repor

J - The compound was delected at a concentration betow the MDl 
and is estimated 

’ * = Field duplicate samples
SVOC TtCs *  Tentatively identified semivolatile organic compourvND * The compound was not delected
Cone = Concentration
Qual = Laboratory O ala Qualifier
MOL = Method Detection Limit
NS = No standard
m g/kg = M illigram s per kilograms
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SUMMARY OF SOM. SAMPLINg I ^ P F t iCAL RESULTS - SVOC* 
SITE 2

HHMT-PORT IVORY FACILITY

2) AJ! results Qrovxjec} m units of itiq/Vq.
3) The analytical laboratory irulaltv crowded the Reportino Umil 

(RL) for most samDles collected form soil borinos TW-37 
through TW-52, but subsequently crowded the Method 
Detection Limits (MDLs). Both Ihe RL and MDL are reoorted
for these samples. For all olher samples, only the MDL is reporle

J - The compound was delected at a concentration below the MDL 
and is estimated 

“  = Fiekf duplicate samples
SVOC TICs = Tentatively identified semivolatile o'oamc compounds
ND -  The compound was no I delecied
Cone s Concentration
Qual = Laboratory Data Qualifier
MDL » Method Detection Limit
NS ~ No standard
mq/kq -  MDiqrams per kilOQrams —G9

•vl
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TABLE 2C
SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Numt 
Sampling Date 
Matrix 
METALS

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

B20(
3LDG20-C  
:  1-032305 

618546  
03/23/05  

SOLID

1
S003 B20C

3LDG20-C
32-032405

618548
03/24/05

SOLID

2
S002

f
C1

3LDG32-C
032505S0

618773
03/25/05

SOLID

1
03

BLDG32-C2
032505S002

618774
03/25/05

SOLID

BLDG32-C3
032505S003

618775
03/25/05

SOLID

BLDG32-C4
B32C4-032405S002

618549
03/24/05
SOLID

Aluminum 33,000* 3870

Qual Cone

1760

MOL Q ual Cone
3600

MDL Qual Cone

2990

MDL Qual Cone

5820

MDL Qual Cone

4260

MDL Q ual

Antimony SB ND 0.97 ND 0.86 ND 0.85 ND 0.85 ND 0.93 .........
ND 0 87Arsenic 7.5 or SB ' 13.3 ' 25 i 1.9 1.5 5 0 10 6Barium 300 or SB 24.3 J 170 25.7 J 14.6 J 75 1

- --------------

Beryllium 0.16 (HEAST) or SB * '0 .2 2  . J 0.29 J 0.15 J 0.14 J 0.44 j 0.25
--------------

Cadmium 1 or SB ND 0.100 0.10 J ND 0.088 ND 0.087 ND 0 096Calcium 35,000* 843 J 7030 20.100 21800 13700
- - —  — —

Chromium 10 or SB 6.8 ^13.1 J i i  &  v 8.5 15.5
----------- —- --------------

*413.8
-------------- --------------

Cobalt 30 or SB 1.5 J 4.3 J 4.7 J 3.9 J 5 7
• --------------

Copper 25 or SB 76 8 585 25 4 12.9 35 1
---------- ---

Iron 2,000 or SB 0500 . 12400 ^ 12600 “ 0640 16000 13200
- --------------

Lead 500* 34.0 103 10.4 8.4 43.4 35 5
.. ....

Magnesium 5,000* 520 J 2860 11700 12500 -  5400
" --------------

Manganese 5,000* 23 2 81.5 120 94.9 188
..... ...

127Mercury
Nickel

0.1 

13 or SB
0.06
4.9

0.04 0.04 0.04 0.65 0.60
■ '

Potassium 43,000* 185 J 388 J 519 J
12.8
377 J *

31.4
856 j

--------------
Selenium 2 or SB ND 1.2 ND 1.0 ND 1.0 ND 1.0 ND 1 1 NDSilver SB ND 0.20 ND 0.18 ND 0.18 ND 0.17 ND 0 19 NOSodium 8,000* ND 89.9 118 J 374 J 168 J 373 j 236Thallium SB ND 1.1 ND 0.97 ND 0.96 ND I 0.96 ND 1 1 NDVanadium 150 or SB 11.3 J 18.0 16.8 15 0 59.7 46 0

-------------
Zinc 20 or SB ^-<23.0 ,m 288 34.1 1 *33 9 ’ S i ® 66.9 '

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentration.

* = No Recommended Cleanup Objective has been 
established. The value provided is the background 
concentration value from TAGM 4046.

** *  Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms
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SUM M ARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS  
SITE 2

H HM T-PORT IVORY FACILITY

TABLE 2C

Location 
Field Sample ID 
Lab Sample Numt 
Sampling Date 
Matrix 
METALS

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

BLDG32-C5
B32C5-032405S002

618550
03/24/05
SOLID

STAIN03-C1 
STA 03C 1-032405S3 

618551 
03/24/05  

SOLID

STAIN03-C2
STA03C2-032405S2

618552
03/24/05
SOLID

STAIN03-C3
STA03C3-032405S3

618553
03/24/05
SOLID

UST7-C1
032905S004

620681
03/29/05
SOLID

UST7-C2
032905S006

620682
03/29/05
SOLID

Aluminum

Antimony
Arsenic
Barium

Beryllium

Cadmium
Calcium

Chromium
Cobait
Copper

Iron

Lead

Magnesium

Manganese
Mercury
Nickel

Potassium
Selenium
Silver
Sodium

Thallium
Vanadium
Zinc

33,000* 3700
SB

7.5 ot SB 3.6
300 or SB

0-16 (HEAST) or SB 0.23
1 or SB

35,000*
0.15

19700
10 or SB "14.9
30 or SB 5.7
25 or SB ,64.6*

2,000 or SB 13600
500* 29.0

5,000* *10400
5,000* 120

0.1
13 or SB
43,000*

n c\a 

2̂10 
401

2 or SB
SB

ND

ND
8,000* 468

SB ND
150 or SB 20.3
20 or SB 103

1.0
0.17

0.95

3080
2.9

1100

0.54
ND

10600

42.9
3.9

97.5
37000

262

84.8

0.31
■L17.8

736

ND

ND
1220
ND

38 8

v74.8

MDL

0.090

2.6
0.18

0.99

Qual Cone

3060
ft 7 

983~
149

0 3 4
0.39

18600

5 2 .4 /
4.7

-174 o
-.28800
/5 8 7
.5950

241

*0.24
?im&Z

513

_N D_

ND

365
ND

21.1
-178

MDL

1.0
0.17

0.96

Qual Cone

1220
ND

9t> 6
74-3
0.08

ND

6220

9.8

1.6
->28.2,
52200
80.8
847

0 62

ND
ND

2340
ND

23.6

£23i9.f

MDL

0.90

5.4

0.18

1.5

Qua! Cone

1940

NO
1.5

17.*

ND

6800

11 5

Q ^

TittT
9.8

1810

0.09

235

ND
ND
177

ND

17.8
:f022;9/i

MDL

1.3

0.090

_0.94
0.31

Qual Cone

21600

ND

_N D _
90.5

43.9
_26_7

16.0

sofoo
25.2

10300
880

51.1

ND

_ND_
928

Aft n 

113

MDL

Z 4 -

1.3

0.17

0.035

11
_0.59

2.0

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* = No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

** *  Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone » Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms
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TABLE 2C
SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS 

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Numb 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective

{mg/kg)

UST7-C3
033005S006

620684
03/30/05
SOLID

UST7-C4
032905S005

620683
03/29/05

SOLID

UST7-C5
032505S006

618771
03/25/05

SOLID

UST7-C6
032505S005

618772
03/25/05

SOLID

TW -37
TW -37-122304S012

596210
12/23/04
SOLID

T W -38  
TW -38-122304S 011 

596211 
12/23/04 
SOLID

METALS Cone ] MDL j Qual Cone MDL ] Qual Cone J MDL Qual Cone J MDL I Qual Cone i MDL Qua! Cone MDL Qual

Aluminum 33,000* 6410 11800 7550 14400 5370 6670
Antimony SB ND 1.3 ND 1.2 4 4 ND 0.92 ND 2.1 ND 1.9

Arsenic 7.5 or SB 1.7 48.9 .ND 0.83 • •21.5* io . 7 r
Barium 300 or SB 207 55.9 2960. 42.2 J 372 . 176
Beryllium 0.16 (H E A S T ) or SB 0.57 0.63 „ 0.68 ' 1.6 .
Cadmium 1 or SB 0.38 J ND 0.086 0.14 J ND 0.094 \  2< 0.84 J
Calcium 35,000* 33900 1200 51200 761 J 12400 17700
Chromium 10 or SB 5 ^ 5 .6  J 22.0 44.9 .26 .5  V 15 16.2 u
Cobalt 30 or SB 10.0 J 11.0 J 15.3 15.1 16.3 J 9.3 J
Copper 25 or SB 110 13.4 119 12.6 101 65.3,
Iron 2,000 or SB 122900,. .190003 ; 30700 20°00 20600
Lead 500* 178 12.4 190 14.2 102 103
Magnesium 5,000* f ^ f w T 4920 27800S 6460 1810 2560
Manganese 5,000* 284 403 370 570 282 212
Mercury 0.1 ^ 0 .3 3 , ND 0.017 * 0.31 ^ ND 0.020 0.2 0 23
Nickel 13 or SB '67.0 H i s i l l 5*47.1 v 99.5 87 3
Potassium 43,000* 558 J 1510 1650 2250 652 J 573 J
Selenium 2 or SB ND 0.96 ND 0.90 ND 1.1 ND 1.1 2 ND 1.4
Silver SB ND 0.32 ND 0.30 ND 0.18 0.51 J ND 0.5 ND 0.45
Sodium 8,000* 626 J 380 J 1100 J 589 J 1020 J 719 J
Thallium SB ND 1.1 ND 1.0 ND 0.99 NO 1.0 ND 1.7 ND 1.5
Vanadium 150 or SB 31.4 25.1 27.1 26.7 22.4 32.6
Zinc 20 or SB 292 55.2 615 . 250

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

• = No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

*’ = Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Master Analytical Data Site 2A2B Page 3 of 8 11/20/2006 1:26 PM



TABLE 2C
SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Numt 
Sampling Date 
Matrix 
METALS

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW -40B** 
TP 40B -120904S006  

592644 
12/09/04 
SOLID

TW -400** 
40B -120904S 006D  

592645  
12/09/04 
SOLID

TW -40B
TP40B 120904S 012

592646
12/09/04
SOLID

TW -43A  
T W 43A -120804S 0 10 

592638 
12/08/04 
SOLID

T W -45  
TW -45-122204S003  

596205  
12/22/04 
SOLID

TW -47
TW -47-122204S007  

596206 
12/22/04 
SO UD

Aluminum
Antimony

Arsenic
Barium

Beryllium
Cadmium

Calcium

Chromium
Cobalt

Copper
Iron

Lead
Magnesium

Manganese
Mercury

Nickel
Potassium
Selenium

Silver
Sodium

Thallium

Vanadium
Zinc

33,000* 4780
SB 2 7

7.5 or SB
300 or SB

19:L
211

0.16 (HEAST) or SB 0.38
1 or SB V  1.6
35,000* 4770
lO or SB
30 or SB

2*.5_
4.8

25 or SB
2,000 or SB 13900

500*
5,000* 2190
5,000*

0.1
13 or SB
43,000*

 158__

*  1.1  '  

4' 32.2 .
750

2 or SB 1.9
SB 0.93

1,000* 255
SB

150 or SB
20 or SB

121
241

Cone
30800
_ND 

* 85.5
.618
10.9

17300 

• 298 i
94 5
775

45200
303

8180
386

0.67
872

2160

ND
1.7

ND
578

2470

MDL

4.7

5.7

5.3

Qual Cone

10100
ND 

"25  3
263
1 4
2 7

12300 

22 ** 
17.1 

_165^ 
69500

139

1970
399

f 0.43
56.4
364
3.1

ND
598

ND
 27.2

VS89

MOL

0.33

1.8

Qual Cone

18000

ND
50.2
550

4.9
3/1 _

14100

51.7
_55.1_

218

134500
261

2450

443
0.52
338
741

6.5
ND

1940

ND

996

M DL

2.7

Qual Cone

4840
ND 

r̂ 21 2*
75.3 

2 0.38

0.51
3210

J2 5 
4 5 

42 ‘
15600
69.4
1240

151
0.22
11 8

579

ND
ND
143

ND
24.5

MDL

1.2

0.29

0.99

Q u a l. Cone

J 0 1 0 0
ND

k 8 5
33.8 

^0 49

1790

A 2 A  i

_ J L 2 _  
_ J 5 _ 5 _  

1̂5500i
15.4
1860

_76J3_

0.06

(13:7
_ 4 5 9 _

_N D_
_ND
J J 8 _

ND
17.7

MDL Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* = No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

“  = Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Masler Analytical Data Site 2A2B
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TABLE 2C
SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS

SITE 2
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Numb 
Sampling Date 
Matrix 
METALS

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

’TW -47
TW -47-122204S017

596207
12/22/04
SOLID

T W -4 8  
TW -48-122304S016 

596212 
12/23/04 
SOLID

T W -4 8  
TW -48-122304S018 

596213  
12/23/04 
SO U D

TW -49
TW -49-122804S002

596817
12/28/04
SOLID

'TW -50  
TW -50-122804S002  

596818  
12/28/04  
SOLID

'TW-51 
T W -51-122904 S002  

596857  
12/29/04 
SOLID

Aluminum
Antimony

Arsenic

Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt

Copper

Iron

Lead
M agnesium

Manganese
Mercury

Nickel

Potassium
Selenium

33,000* 6740
SB ND

7.5 or SB 6.1
300 or SB

0.16 (HEAST) or SB
13.4

0.49
1 or SB 0.32
35,000*
10 or SB

429
1 1 7

30 or SB 7.4
25 or SB

2,000 or SB
A  1  

'1 8 6 0 0
500* 5.5

5,000* 
5,000* 
O.l 

13 or SB 
~ 43,000*

2 or SB 
SB 

8,000*
 SB

150 or SB 
20 or SB

1450
103.
ND "

8.8
724

ND

ND

ND  

20 '  

3 4 6

0.02

0.33

Qual Cone

4530
ND

5.9

25.6

0.31
0.11

281
8.2

7.6 

5.5

.8 3 3 0 '
4.1

860
29.6 
ND  

6.3 

462  
ND  

ND

_ J 0 7 _
ND

22 2

MDL

1.4

0.02

0.33

1.1

Qual Cone

2700

ND

6.7

NO

6.6

2.3
4.3

.1 0200
3 2

482
29.1

ND

411 

ND  

ND  

111 

~ ND 

12.9 
201

MDL

1.4

0.098

0.02

0.34

Qual Cone

2780

ND
-7 .6
55.3
0.36
ND

1620
9.4

3.3

$5060jt
51.1 

1160 
103 

(K12~ 
16.4 
368 

1.8 

ND ~

90.2  

ND  

17 3

5$ 2*#

MDL

0.095

0.33

1.1

Qual Cone

3200

ND
5.9

11.5

0,29
ND

329
7.2

12  7 

9670
4.7 

549 

31 8 

ND  
4.1

ND  

ND  

__ND_  
JSID 

12.9 

20 4

MDL

0.096

0.02

0.33

94.6

Qual Cone

_3480_
ND

3 9 .8 :.
108

;/r0 .3 1 v'
__ND_ 

__2190 

11 7_
5.3

5 9 ,8

86.9 
_797__

146 

0.21 
39̂8 
343_ 

_ 1 .2  _ 

_ND_  

_ N D  

_ N D  

26^
96.9

MDL

1.5

0.1

_°?6_
103

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* -  No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

** = Field Duplicate Samples 
J *  Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Master Analytical Data Site 2A2B c  ( 0  0 0
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SUMM ARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS  
SITE 2

H HM T-PORT IVORY FACILITY

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* =  No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

** = Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Master Analytical Oala Sile 2A28 _
Page 6 of 8
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SUMM ARY OF SOIL SAMPLING ANALYTICAL RESULTS - METALS  
SITE 2

HHM T-PORT IVORY FACILITY

TABLE 2C

Location 
Field Sample ID 
Lab Sample Numt 
Sampling Date 
Matrix 

METALS

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg)

TW -72
TW -72-040405S004

621712
04/04/05
SOLID

• TW -73
TW -73-040405S005  

621713 
04/04/05  

SOLID

TW -73
TW -73-040405S008

6 2 1 7 1 4  

. 04/04/05  
SOLID

TW -74
4-040105S005

620939
04/01/05
SOLID

TW -75
040105S006

620940
04/01/05

SOLID

TW -76
TW -76-040505S006 

621716 
04,’ 05/05 
SOLID

Aluminum
Antimony

Arsenic

Barium
Beryllium

Cadmium

Calcium
Chromium
Cobalt

Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium

Selenium
Silver

Sodium
Thallium

Vanadium
Zinc

33,000* 5820
SB

7.5 or SB
ND 
2̂9 7.

300 or SB 173
0-16 (HEAST) or SB

\ or SB
JJ52.

ND
35,000* 7340
10 or SB 164
30 or SB
25 or SB

7.9

83.2̂
2,000 or SB 23800'

500* 138
5,000*
5,000*

2810
163

0.1

13 or SB

43,000*
7Z4
515

2 or SB
SB

8,000*

ND

ND
ND

SB
150 or SB 
20 or SB

ND
9c ; a

t?r

0 94

0.097

0.19
_8 T 4 _

1.1

ND

i i i a l g
ND

3900

6.1
Mm9SS

77.1

1970

569
ND
ND
101
ND

22.9

MDL

1.00

0.10

1.2
0.20

Qua! Cone

7040

ND
4.5
11.5

ND
376

5.3

11900:1
5.3

ND

- 7 9
546

ND
ND

ND
_ND_

15.3

2 *7

MDL

0.92

0.095

0.020

1.1

85.4

1.0

Qual Cone
4650

7 .4
12.9

ND
584

22.4

&22<m
6.5

7 4 .9

ND

r  6.1

1.3
ND

ND
_ N D  

14.3 

24 8

MDL

0.19

85.2

Qual Cone
1610
ND

Mi® m
45.4
0.16

1190

5.5

2.5
20.5

11200$
62.3

373
122

0,23
7.6
4 1 8

ND
ND

ND
ND

13.4

W&xiZ

MDL

1.1

0.23

1.9

Qual Cone
5800

ND
2.7
10.7

ND

2.6
7 7

lo ssr
4.6

_ 9 3 7 _

40.9

ND

ND

371

ND

13.5
28 3

MDL

0.92

0.094

0.020

_1.1

0.19

1.0

Qual

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* = No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM 4046.

** *  Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND = The compound was not detected 
Cone = Concentration 
Qual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Masler Analytical Data Site 2A2B
Page 7 of 8
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TABLE 2C
SUMMARY OF SOIL SAM PLING  ANALYTICAL RESULTS - METALS  

SITE 2
H HM T-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Numb 
Sampling Date 
Matrix

New York TAGM  
Recommended Soil 
Cleanup Objective 

(mg/kg) '

TW -77
TW -77-040505S004

621717
04/05/05
SOLID

TW-78
TW -78-040505S003

621718
04/05/05

SOLID

TW P-13
033005S002

620685
03/30/05

SOLID

TW P-14
4040105S007

620941
04/01/05

SOLID

TW P-14
040105S009

620942
04/01/05

SOLID
METALS Cone ) MDL ) Qual Cone | MDL | Qual Cone | MDL Qual Cone MDL | Qua! Cone MDL I Qual
Aluminum 33.000* 4460 5350 5830 5690 4180
Antimony SB ND 0.97 ND 0.98 ND 1.3 ND 1.0 ND 0.91
Arsenic 7.5 or SB . S K i t t 3.8 5.4 3.3
Barium 300 or SB 69.2 122 44.3 24.2 J 6.9 J
Beryllium 0.16 (H E  A ST) or SB *■' 0.51 1 0.36 J m m J ^ 9 -3 0 J J
Cadmium 1 or SB ND 0.099 ND 0.10 ND 1 0.091 ND 0,11 ND 0.093
Calcium 35,000* 1440 8940 2160 1060 J 263 J
Chromium 10 or SB t 12.0 ^ k ‘22.7 M ,13.2 8.8 9.0
Cobalt 30 or SB 4.7 J 2.5 J 4 J 2.2 J 3.0 J
Copper 25 or SB 37 5 <66 19.9 .  "172 5 ft

Iron 2,000 or SB 514200 ^ifeSQO:? f 14900 5 8380 " 11400 |
3.5

958

Lead

1 1 1
o o fr 

1 1

52.6 53.5 19.4 45.5
Magnesium 5,000* 716 J 2.J1U 1830 758 J J
Manganese 5,000* 84.2 82 2 197 37.8 52.2
Mercury 0.1 1.1 .vn 0 2 8  " 0.06 0.05 ND 0.019
Nickel 13 or SB 24.9 J 5.0 J
Potassium 43,000* 404 J 415 J 566 J 386 J 491 J
Selenium 2 or SB ND 2.3 ND 1.2 ND 0.96 ND 1.2 ND 1.1
Silver SB ND 0.20 ND 0.20 ND 0.32 ND 0.21 ND 0.19
Sodium 8,000* 148 J 144 J 100 J 99.9 J ND 84.1
Thallium SB ND 1.1 ND 1.1 ND 1.1 NO 1.7 ND 1.0
Vanadium 150 or SB 17 1 18.0 27.1 13.7 14.6
Zinc 20 or SB 80.3 65.5 22.9

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the 

New York TAGM Recommended Soil Cleanup 
Objective or Eastern US background concentratioi

* = No Recommended Cleanup Objective has been 
established. The value provided is the backgroun 
concentration value from TAGM  4046.

** = Field Duplicate Samples 
J = Reported value is less than the reporting 

limit but greater than the instrument 
detection limit 

ND « The compound was not detected 
Cone *  Concentration 
Qual a Laboratory Data Qualifier 
MDL = Method Detection Limit 
SB = Site Background Concentration 
mg/kg = Milligrams per kilograms

Master Analytical Date Site 2A2B P a g e  8  O f 8  11/20/2006 1:26 PM



SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - TPHC
SITE 2

HHMT-PORT IVORY FACILITY

T A B L E  2 D

Location Field Sample ID Lab Sample Number Sampling Date Matrix TPHC Concentration (mg/kg)

BLDG20-C1 B20C1-032305S003 618546 03/23/05 SOLID 25.0
BLDG20-C2 B20C2-032405S002 618548 03/24/05 SOLID 275
BLDG32-C1 C1032505S003 618773 03/25/05 SOLID 1490
BLDG32-C2 032505S002 618774 03/25/05 SOLID 1060
BLDG32-C3 032505S0Q3 618775 03/25/05 SOLID 544
BLDG32-C4 B32C4-032405S002 618549 03/24/05 SOLID 543
BLDG32-C5 B32C5-032405S002 618550 03/24/05 SOLID 1510
STAIN03-C1 STA03C1-032405S3 618551 03/24/05 SOLID 535
STAIN03-C2 STA03C2-032405S? 618552 03/24/05 SOLID 2140
STAIN03-C3 STA03C3-032405S31 618553 03/24/05 SOLID 311
UST7-C1 032905S004 620681 03/29/05 SOLID 347

UST7-C2 032905S006 620682 03/29/05 SOLID 3810

UST7-C3 033005S006 620684 03/30/05 SOLID 149
UST7-C4 032905S005 620683 03/29/05 SOLID 825
UST7-C5 032505S006 618771 03/25/05 SOLID 947

UST7-C6 032505S005 618772 03/25/05 SOLID 1140
TW-68 Q33105S0Q1 620686“ 03/31/05 SOLID 691
TW-69 033105S004 620687 03/31/05 SOLID 294

TW-70A 033105S002 620688 03/31/05 SOLID 87.5

TW-71 A 040105S005 620937 04/01/05 SOLID 4980
TW-71 A 040105S007 620938.: '."'I 04/01/05 SOLID - ’ ■ 183
TW-72 T W-72-040405S004 621712 04/04/05 SOLID 13000

TW-73 TW-73-040405S005 621713 04/04/05 SOLID 4030

TW-73 TW-73-040405S008 621714 04/04/05 SOLID 29.6

TW-74 4-040105S005 620939 04/01/05 SOLID 25.0

TW-75 040105S006 620940 04/01/05 SOLID 83.9

TW-76 TW -76-040505S006 621716 04/05/05 SOLID 25.0

TW-77 TW-77-040505S004 621717 04/05/05 SOLID 152

TW-78 TW-78-040505S003 621718 04/05/05 SOLID 132

TWP-13 033005S002 620685 03/30/05 SOLID 52

TW-14 4040105S007 620941 04/01/05 SOLID 310

TWP-14 040105S009 620942 04/01/05 SOLID 25.0

Notes and Abbreviations
1) No New York TAGM Recommended Soil Cleanup Objective has been established for TPHC.

mg/kg = Milligrams per kilograms 
TPHC = Total petroleum hydrocarbons— ..
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Hatch Mott
MacDonald Site 2 Report

soil encountered in the vicinity o f soil boring location TW-47 had degraded groundwater quality. Both 

groundwater samples were analyzed for TCL VOCs and TCL SVOCs. Groundwater sampling results are 

summarized in Table 3A-B and on Figure 6. Temporary well locations are shown on Figure 3.

For the purposes of this summary o f analytical results, the results have been compared to current 

NYSDEC AWQSGVs. The NYSDEC AWQSGVs assume that groundwater is classified as GA, a

saline, the published AWQSGVs are not appropriate for use at this site. However, at this time, these 

represent the only guidance available for ambient groundwater. Please note, the reference o f these 

cleanup objectives in this report does not represent any agreement or concurrence that same are 

appropriate for usage at this site. A discussion o f the analytical results from the groundwater component 

of the investigation is provided below.

Acetone, a common laboratory solvent, was the only compound detected at a concentration greater than 

its AWQSGV. The total concentration o f VOC TICs detected in the groundwater sample collected at 

location TWP-13 was 190 ug/L. No VOC TICs were detected in the groundwater sample collected at 

location TWP-14.

Neither targeted SVOCs nor SVOC TICs were detected in the groundwater samples collected at 

temporary well locations TWP-13 and TWP-14.

Quality Assurance/Quality Control -  Groundwater Samples

To monitor the effectiveness of the field decontamination procedures and the degree to which the 

laboratory may have contaminated the groundwater samples, QA/QC samples were collected. The Port 

Authority collected one field blank and one trip blank. The field blank was analyzed for TCL SVOCs and 

was prepared by running laboratory-grade DI water over the sampling equipment. The trip blank was 

prepared by the analytical laboratory and was shipped with the groundwater sampling jars from the 

laboratory and transported to the laboratory with the groundwater samples. The field blank was analyzed 

for TCL VOC and TCL SVOC, while the trip blank was analyzed for VOCs only.

No targeted VOCs, VOC TICs, targeted SVOCs, or SVOC TICs were detected in the field blank (see 

Table 3A-B for a summary of the QA/QC results). It can therefore be inferred that the field 

decontamination procedures were effective.
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TAB LE 3A
SUMMARY OF G RO UNDW ATER ANA LYTIC AL RESUTLS • VOCs

SITE 2
HHM T-PO RT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Oate 
Matrix

New York State 
Ambient W ater Quality 

Standards and Guidance 
Values (ug/L)

TW P -13
13-G412Q5WG01

623614
04/12/05
W ATER

2

14-0

C

r w p - i4
41205W G0
623615
54/12/05
WATER

1

1
F

FB-01
ield Blank 
-041205W  
623616  

04/12/05  
W A TER  

1

301 TB-01
rrip Blank 
-Q41205W  
623617  

04/12/Q5 
W ATER  

1

301

Cone MDL Qual Cone MDL Qual Cone__| MDL Qual Cone MDL

5 ND 10 ND 5.0 NO 5.0 _______ ND 5.0

5 ND 2.0 ND 1.0 ND 1.0 ND 1.0

1 ND 6.0 ND “ 1 3.0 ND 3.0 ND 3.0

5 ND 10 _ j NO 5.0 ND 5.0 ND 5.0 ______

5 ND 4.0 ~ 1 ND 2.0 ND 2.0 ND 2.0

0.6 ND 4.0 ND 2.0 ND 2.0 ND 2.0

ND 2.0 ND 1.0 1 ND 1.0 _______ ___N D __ : _ 1 ; 0 _  __ _______

50 2.7 J ND 5.0 ND 5.0 ND 5.0

50 ND 10 ND 5.0 ND 5.0 ND 5.0

NS ND 10 ND 5.0 ND 5.0 ND 5.0

50 • \  1 ND 5.0 ND 5.0 ND 5.0

1 ND 2.0 ND 1.0 ND 1.0 ND 1.0

50 ND 2.0 ND 1.0 ND 1.0 ND 1.0

50 ND 8.0 ND . 4.0 ND 4.0 ND 4.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

NS ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 4.0 ND 2.0 ND 2.0 ND 2.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

7 ND 10 0.3 J ND 5.0 ND 5.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

*0.4 ND 10 ND 5.0 ND 5.0 ND 5.0

50 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 8.0 ND 4.0 ND 4.0 ND 4.0

5 ND 6.0 ND 3.0 ND 3.0 ND 3.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 2.0 . ND 1.0 ND 1.0 ND 1.0 _______
5 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 10 ND 5.0 ND 5.0 ND 5.0

*0.4 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 2.0 ND 1.0 ND 1.0 ND 1.0

2 ND 10 ND 5.0 ND 5.0 ND 5.0

5 ND 10 NO 5.0 NO 5.0 ND 5.0

NS 192.7 0.3 0 ■ 0

.Total VOC TICs Concentration NS 190 J 0 0 0

Notes and Abbreviations
1) All results provided in units of micrograms per liter (ug/L).
2) Bold font in a  shaded box indicates an exceedance of the standard or 

guidance value for the compound.

* = The standards are for total 1 ,3-Dichloropropene isomers 
V O C TICs = Tentatively identified volatile organic compounds 
ND = Not delected
J = The compound was detected at a concentration below the method 

detection limit (MDL). The concentration provided is an estimate.
NS r  No standard or guidance value is available
Cone = Concentration
MDL *  Method detection limit -
Qual = Laboratory data qualifier

Maslar GW AnttyUcal Data Site 2A28 Paae 1 of 1
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TABLE 3B
SUM M ARY OF G RO UNDW ATER ANA LYTIC AL RESUTLS - SVOCs

SITE 2
HHM T-PO RT IVO RY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix
Dilution Factor

TW P -13 t w p -14 Field Blank Trip Blank

Ambient W ater Quality 13-041205W G01 14-041205W G 01 , FB-01 -041205W Q 01 TB-0 -041205W Q01

Standards and Guidance 
Values (ug/L)

623614
34/12/05
W ATER

2
MDL

623615
34/12/05
WATER

1
MDL Qual Cone

623616
04/12/05
W ATER

1
MDL Quat Cone

6 23 61 /
04/12/05
W ATER

1
MDL Qual

Semivolatile Orqanic Compounds (SVOC
10 ND 1.0 ND 1.1 ND 1.1 __NR _

1 .2 -Pichlorobenzene__________________
1T O 1 chlorobenzene___________________

3 ND 10 ND 11 N D 11

3 ND 10 ND 11 ND 11 NR

3 ND 10 ND 11 ND 11 NR _____
"1 ND 10 ND 11 ND 11 NR

**1 ND 10 ND 11 ND 11 NR

**1 ND 10 ND 11 ND 11 _____ N R

**1 ND 10 ND 11 ND 11 NR

ND 40 ND 44 ND 42 NR

5 ND 2.0 ND 2.2 ND 2.1 NR

5 ND 2.0 ND 2.2 ND 2.1 NR

10 ND 10 ND 11 ND 11 NR

**1 ND 10 ND 11 ND 11 NR

NS ND 10 ND 11 ND 11 NR

•*1 ND 10 ND 11 ND 11 NR

5 NO 20 NO 22 ND 21 NR

ND 10 ND 11 ND 11 NR

5 ND 20 ND 22 ND 21 N R

5 ND 20 ND 22 ND 21 NR

ND 40 ND 44 ND 42 NR

**1 ND 10 ND 11 ND 11 NR

**1 ND 10 ND 11 ND 11 NR

5 ND 10 ND 11. ND 11 NR

NS ND 10 ND 11 ND 11 NR

**1 ND 10 ND 11 ND 11 NR

5 ND 20 ND 22 ND 21 NR

**1 ND 40 N D 44 ND 42 NR

20 ND 10 ND 11 ND 11 NR

NS ND 10 ND ■11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

0.002 ND 1.0 ND 1.1 ND 1.1 NR

MDL ND 1.0 ND 1.1 ND 1.1 NR

0.002 ND 1.0 ND 1.1 ND 1.1 NR

NS ND 10 NO 11 NO 11 NR

0.002 ND 1.0 ND 1.1 ND 1.1 NR

5 ND 10 ND 11 ND 11 NR

1 ND 1.0 ND 1.1 ND . 1.1 NR

5 ND 10 ND 11 ND 11 NR

5 ND 10 ND 11 ND 11 NR

50 ND 10 ND . 11 ND 11 NR

NS ND 10 ND 11 ND 11 NR

0.002 ND 10 ND 11 ND 11 NR

NS NO 1.0 ND 1.1 ND 1.1 NR

NS NO 10 ND 11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

50 ND 10 ND 11 NO 11 NR

50 ND 10 ND 11 ND 11 NR

0.04 ND 1.0 ND 1.1 ND 1.1 NR

0.5 ND 2.0 ND 2.2 NO ' 2.1 NR

5 ND 10 ND 11 ND 11 NR

5 ND 1.0 ND 1.1 ND 1.1 NR

0.002 ND 1.0 ND 1.1 ND 1.1 NR

50 ND 10 ND 11 ND 11 NR

10 ND 10 ND 11 ND 11 NR

5 ND 1.0 ND 1.1 ND 1.1 NR

50 ND 1.0 ND 1.1 ND 1.1 NR

50 ND 10 ND 11 ND 11 NR

*M ND 40 ND 44 NO 42 NR

50 ND 10 ND 11 ND 11 NR

ND 10 ND 11 ND 11 NR

50 ND 10 ND 11 ND 11 NR

NS 0 0 0 NR

Total SVOC TICs Concentration NS 0 0 0 NR

* Notes and Abbreviations
t  1) All results provided in units of micrograms per liter (ug/L).

t
** = The standards are for total chlorinated and non-chlonnated isomers 
SVO C  TICs = Tentatively identified semivolatile organic compound 

i  ND  -  Not detected
NS = No standard or guidance value is available 

~ Concentration 
^ ■ b L  = Method detection limit 
^ ^ O u a l  = Laboratory data qualifier 

NR = Not analyzed
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Neither targeted VOCs nor VOC TICs were detected in the trip blank. This is one indication that the 

analytical laboratory may not have contaminated the groundwater samples, although other QA/QC sample 

results must also be analyzed as required by the method in order to confirm this conclusion.

8.0 DISCUSSION/CONCLUSIONS

The overall goal of these investigations was to determine whether further investigative and/or remedial 

efforts are warranted for media at Site 2 given the proposed site redevelopment for commercial 

(intermodal facility) purposes. To meet the previously stated objectives, the SRI included the collection 

o f soil samples at Area 2 A and the collection o f both soil and groundwater samples at Area 2B.

While the presence of LNAPL in soil is itself an impact, the field component ofthe SRI indicated that the 

majority o f soil at Area 2A and soil and groundwater at Area 2B have not been degraded with respect to 

regulated metals and organic compounds and relative to the impacts attributable to fill materials placed at 

the HHMT-Port Ivory Facility by P&G. In general, the concentrations o f metals and organic

compounds detected in the soil samples collected at Area 2A during the SRI are similar to those detected 

in soil throughout the HHMT-Port Ivory Facility and are attributable to the former placement of fill by 

P&G. Soil in areas of concern ,AOC-Bldg20 and AOC-Bldg32/32A did not suggest the presence of 

LNAPL-impacted soil and did not contain any metal or compound that was targeted for analysis at a 

concentration above its respective RSCO. However, LNAPL-impacted soil was encountered at locations 

within AOC-UST7 and arsenic was detected in soil at locations within AOC Stain 3 at concentrations in 

excess of those detected throughout the HHMT-Port Ivory Facility (i.e., in excess o f the arsenic 

concentrations believed to be attributable to the former placement o f fill by P&G).

In general, the concentrations o f  metals and compounds detected in soil at Area 2B were similar to those 

detected throughout the HHMT-Port Ivory Facility and are attributable to the former placement of fill by 

P&G. Soil at three soil boring locations (TW-71 A, TW-72, and TW-73) contained TPHC and VOC TICs 

at concentrations that were greater than those typically encountered in fill materials placed by P&G. 

LNAPL-impacted soil was encountered at two separate locations along the Tidewater pipelines. Based on 

the analytical data for groundwater samples collected at temporary well locations TWP-13 and TWP-14, 

both installed where LNAPL-impacted soil was present, LNAPL-impacted soil at Area 2B is not a source 

of groundwater impacts.
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The following is a discussion o f the data, including field observations, geophysical data, analytical data, 

and data generated prior to this SRI (as necessary). The discussion is organized based on the different 

objectives for the SRI. The data obtained during implementation o f the SRI at Area 2A are discussed in 

Section 8.1. The data obtained during implementation of the SRI at Area 2B are discussed in Sections

8.2.1 through 8.2.6, each o f which addresses one o f the objectives o f the SRI at Area 2B.

8.1 Soil A nalytical Results and Field O bservations -  Area 2A

The following sections discuss the analytical results and the field observations associated with each o f the 

four AOCs investigated at Area 2A during the SRI: AOC-Stain3, AOC-UST7, AOC-Bldg20, and AOC- 

Bldg32/32A.

AOC-Stain3 - . .

AOC-Stain3 was investigated to confirm that the Port Authority’s previous removal o f discolored soil 

from the unfinished floor o f Building No. 20 had successfully remediated soil at this portion o f the 

facility. One soil sample was collected from the top two feet o f each o f three soil borings advanced at 

AOC-Stain3. Discolored soil was observed at all three soil boring locations. However, based on field 

observations (i.e., the lack o f odor, the lack of elevated PID readings, and the light gray color o f the soil), 

the discoloration is not associated with petroleum impacts.

The analytical results for the soil samples collected at AOC-Stain3 indicate that, although the SVOC 

phenol, various PAH compounds, and various metals were detected at concentrations above their 

respective RSCOs, the presence o f  these compounds and metals is generally attributable to the former 

placement o f fill at the HHMT-Port Ivory Facility by P&G. However, the concentrations o f arsenic 

detected in the soil samples collected at locations STAIN03-C1 and STAIN03-C2 was greater than those 

typically detected in the fill materials placed by P&G. The concentration o f  arsenic detected in the soil 

sample collected at STAIN03-C3 exceeded the RSCO for arsenic but is consistent with arsenic 

concentrations detected in fill placed at HHMT-Port Ivory by P&G.

A comparison between the analytical data generated for soil in this AOC during the SI and SRI indicates 

that soil impcated by PAH compounds has been successfully remediated through soil removal efforts 

completed after the SI but before the SRI. The sample collected at AOC-Stain3 prior to removal of the 

soil (i.e., during the SI), identified as soil sample STAIN03, contained a concentration of total PAH

B
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, compounds of more than 2,300 mg/kg. In addition, the concentrations of individual PAH compounds 

were as great as 540 mg/kg. In the three soil samples collected at AOC-Stain3 during the SRI, the 

concentrations o f total PAH compounds ranged from approximately 3.9 to 14.3 mg/kg and the greatest 

concentration of any individual PAH compound was 2 mg/kg.

A comparison of the soil analytical data from the SI to that generated during the SRI indicates a general 

decline in the concentrations o f TAL metals detected in soil. O f the eight TAL metals (arsenic, beryllium, 

chromium, copper, iron, mercury, nickel, and zinc) detected at concentrations above their respective 

RSCOs in the soil samples collected during the SRI, six were detected at greater concentrations in the SI 

sample STAIN-3B. Therefore, with exception of the metals arsenic and nickel, the soil that was removed 

from AOC-Stain3 (by the Port Authority) appears to have contained metals at higher concentrations than 

the soil currently present in that AOC. In addition, the concentration o f nickel in soil at this AOC has 

increased only slightly, from a maximum concentration o f 34 mg/kg in soil sampled during the SI to a 

maximum concentration of 35.6 mg/kg in samples of soil that remains at AOC-Stain3. The overall 

reduction in the concentration of total metals, which was as great as almost 117,000 mg/kg, currently 

ranges up to approximately 64,400 mg/kg (i.e., a 45% reduction). This reduction further demonstrates 

that the soil removal efforts by Port Authority resulted in a significant decrease in the concentration of 

contaminants present at AOC-Stain 3. Aluminum, calcium, iron, magnesium, potassium, and sodium 

together constitute, by mass, approximately 96% to 99.5% of the metals that were detected in soil at this 

AOC. The listed metals are not considered to pose a significant threat to human health, and consequently 

are not listed in the US Environmental Protection Agency’s Integrated Risk Information System (IRIS) 

database except when they form compounds with hazardous materials (e.g., calcium cyanide is listed, but 

calcium itself is not).

Based on the SRI soil sampling analytical data, samples collected from soil currently at AOC-Stain3 

generally contain lower concentrations of PAH compounds and metals than samples collected during the 

SI. The soil sampled during the SI was removed by the Port Authority. Although soil degraded (with 

respect to environmental quality) by arsenic remains at location AOC-Stain3, the construction of 

impervious cover over this soil will prevent both direct contact with the soil and migration o f the arsenic 

to groundwater. Therefore, no further investigative or remedial actions are warranted with respect to soil 

at AOC-Stain3.
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AOC-UST7

AOC-UST7 was investigated to confirm that thePort Authority’s removal of two USTs that were closed 

in place by P&G (i.e., were filled with inert materials) and the associated soil removal effort had 

successfully remediated LNAPL-impacted soil at this portion of the facility. One soil sample was 

collected from each o f six soil borings drilled at AOC-UST7.

Indications of LNAPL-impacted soil were observed at only two soil boring locations, UST7-C2 and 

UST7-C4. The indications o f potentially LNAPL-impacted soil were encountered at depths o f between 7 

and 11 feet bgs and included one or more of the following: discolored soil, elevated concentrations of 

volatile organic vapors in the soil (as measured using a PED), and odors. In addition, discrete ganglia of 

LNAPL were encountered between 8 and 9 feet bgs at soil boring location UST7-C2. The LNAPL did 

not appear to be present as a saturating fluid, and therefore is not expected to be mobile.

The analytical results for the soil samples collected at AOC-UST7 exhibited similarly minimal impacts. 

Four PAH compounds were detected at concentrations above their respective RSCOs. These PAH 

compounds have been detected at similar concentrations in many soil samples collected at the facility 

during the SI and the RI and are attributable to fill placed by P&G.

Nine metals (arsenic, barium, beryllium, chromium, copper, iron, mercury, nickel, and zinc) were 

identified at AOC-UST7 at concentrations above their respective RSCOs. These metals are not 

associated with the petroleum products that were formerly stored in USTs at this AOC; therefore, the 

presence o f these metals in soil at this A O C .is likely due to the fill placed in this location by P&G. In 

addition, these metals have been detected in many soil samples collected at the facility during the SI and 

the RI and are believed to be attributable to the former placement of fill at the facility.

No other compounds were detected at concentrations greater than their RSCOs in any soil sample 

collected at AOC-UST7. The concentration (3,810 mg/kg) of TPHC detected in the soil sample collected 

from the depth interval where ganglia o f LNAPL were observed in the soil was the greatest concentration 

of TPHC detected in any soil sample collected at AOC-UST7 during the SRI. The concentration of 

TPHC in this sample was close to the maximum typically detected in fill materials placed by P&G; 

however, as indicated below, this concentration is not indicative of free (i.e., mobile) LNAPL. The 

following is an estimation o f the LNAPL saturation in the sample collected from a silty clay soil at 

location UST7-C2. By definition, the LNAPL saturation in the soil is the volume of LNAPL per cubic
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centimeter divided by the volume of pore space per cubic centimeter. Assuming that the soil has a bulk 

density o f 1.6 tons per cubic yard (approximately 1.9 grams per cubic centimeter) and based on the 

analytical data showing that the LNAPL constitutes 3.81 parts per thousand o f the dry soil-LNAPL mix, 

there are approximately 0.0072 grams of LNAPL per cubic centimeter of soil and void. Assuming that 

the LNAPL has a specific gravity o f about 1, the volume of LNAPL per cubic centimeter o f soil and void 

is 0.0072 cubic centimeters. For the purposes o f this analysis, the porosity o f the soil is assumed to be 

between 10% and 50%, a wide range that likely includes the actual porosity. A porosity o f 10% 

constitutes 0.1 cubic centimeters of void space per cubic centimeter o f soil and void space, while a 

porosity o f 50% corresponds to 0.5 centimeters o f void space per cubic centimeter of soil and void space. 

Thereforeythe saturation o f LNAPL in the soil ranges from approximately 1.4% to 7.2% and the LNAPL 

is almost certainly in a residual (i.e., immobile state). The remaining 92.8% to 98.6% of the porosity is 

filled with water, effectively isolating the LNAPL. In addition, according to Physical and Chemical 

Hydrogeology (Domenico and Schwartz, 1998), the residual saturation for LNAPL in the saturated zone 

is between 10% arid 50%. This analysis confirms the field observation that the LNAPL was present in 

discrete “ganglia” within the silty clay soil.

Because the concentrations of PAH compounds and metals in the soil are attributable to the former 

placement o f fill at the HHMT-Port Ivory Facility by P&G, neither additional investigative nor remedial 

activities are warranted with respect to the concentrations o f these substances in soil at AOC-UST7. 

LNAPL-impacted soil appears to be present in residual quantities at two locations at AOC-UST7. The 

fact that these locations are not adjacent suggests that the majority o f LNAPL-impacted soil was removed 

successfully by P&G, but that limited quantities >of LNAPL-impacted soil were left in place at the edges 

of the excavation. Groundwater samples collected during the SI at temporary well location TMW-01 did 

not indicate that groundwater was degraded by these limited quantities o f LNAPL-impacted soil. 

Therefore, no further investigative or remedial actions are required with respect to AOC-UST7.

AQC-Bldg20

AOC-Bldg20 was investigated to confirm that P&G’s closure o f a UST containing #6 fuel oil and its 

associated soil removal effort had successfully remediated LNAPL-impacted soil at this portion o f the 

facility. One soil sample was collected from each o f two soil borings at AOC-Bldg20. No indications of 

LNAPL-impacted soil were observed at either soil boring location.
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Benzo(a)pyrene was detected at a concentration slightly greater than its RSCO. This PAH compound has 

been detected at similar concentrations in many soil samples collected at the facility during the SI and the 

RI and is believed to be attributable to fill placed by P&G.

Six metals (arsenic, beryllium, chromium, copper, iron, and zinc) were identified at AOC-Bldg20 at 

concentrations above their respective RSCOs. These metals are not associated with the petroleum 

products that were formerly stored in USTs at this AOC; therefore, the presence o f these metals in soil at 

this AOC is likely due to the former placement of fill at this location by P&G. In addition, these metals 

have been detected at similar concentrations in many soil samples collected at the facility during the SI 

and the RI and are believed to be attributable to fill placed by P&G.

No other compound was detected at a concentration greater than its RSCO in either soil sample collected 

at AOC-Bldg20. The concentrations o f TPHC in the soil samples collected at this AOC were low relative 

to what may be expected for soil impacted by petroleum, but are consistent with TPHC concentrations 

attributable to fill placed by P&G.

Based on the relatively low concentrations o f TPHC and the absence of indications o f LNAPL impacts, 

soil at this AOC does not appear to be impacted by fuel oil/petroleum. Analytical results confirm that soil 

impacts in this AOC are relatively minor and are attributable to fill placed by P&G. The soil at this AOC 

is unlikely to be a source area for groundwater contamination. Therefore, neither additional investigative 

nor remedial actions are warranted at this AOC.

AOC-Blde32/32A

AOC-Bldg32/32A was investigated to confirm that P& G’s closure of three USTs containing #6 and #2 

fuel oils and diesel fuel and its associated soil removal effort had successfully remediated LNAPL- 

impacted soil at this portion o f the facility. One soil sample was collected from each o f five soil borings 

at AOC-Bldg32/32A.

Indications o f potentially degraded (with respect to environmental quality) soil were observed at only one 

soil boring location, Bldg32-C3, that was drilled in this AOC. Discolored soil was observed in the five to 

six foot bgs depth interval. Because neither odor nor sheen were observed and because the concentration 

of volatile organic vapors (as measured using a PID) in soil was not elevated above background in this 

depth interval, the discoloration is not believed to be attributable to petroleum.
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Three PAH compounds. Benzo(a)anthracene, Benzo(a)pyrene, and Dibenz(a,h)anthracene, were detected 

at concentrations greater than their respective RSCOs in at least one soil sample collected at this AOC 

during the SRI. These PAH compounds have been detected at similar concentrations in many soil 

samples collected at the facility during the SI and the RI and are believed to be attributable to fill placed 

by P&G.

Eight metals (arsenic, beryllium, chromium, copper, iron, mercury, nickel, and zinc) were identified at 

AOC-Bldg32/32A at concentrations above their respective RSCOs. These metals are not associated with 

the petroleum products that were formerly stored in USTs at this AOC; therefore, the presence o f these 

metals in soil at this AOC is likely due to the former placement o f fill at this location by P&G. In 

addition, these metals have been detected at similar concentrations in many soil samples collected at the 

facility during the SI and the RI and are believed to be attributable to fill placed by P&G.

No other compound was detected at a concentration greater than its RSCO in either soil sample collected 

at AOC-Bldg32/32A. The concentrations of TPHC in the soil samples collected at this AOC were low 

relative to what may be expected for soil impacted by fuel oil, but were consistent with those attributable 

to fill placed by P&G.

Based on the relatively low concentrations o f TPHC and the absence of indications o f LNAPL impacts, 

soil at this AOC does not appear to be impacted by fuel oil. The analytical results confirm that soil 

impacts in this AOC are relatively minor and are attributable to the former placement o f fill at the facility. 

The soil at this AOC is unlikely to be a source area for groundwater contamination. Therefore, neither 

additional investigative efforts nor additional remedial efforts are warranted at this AOC.

8.2 SRI Results -  Area 2B

The following sections discuss the data generated during the SRI with respect to the objectives for that 

portion o f the SRI conducted at Area 2B. As stated above, the objectives were to determine the locations 

o f the underground pipelines in the Tidewater easement, to confirm the presence or absence o f LNAPL- 

impacted soil along the Tidewater pipelines, to delineate areas of LNAPL-impacted soil that were located 

along the Tidewater pipelines, to quantify the concentrations of regulated compounds in soil along the 

Tidewater pipelines, and to determine whether the presence of LNAPL-impacted soil along the Tidewater
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pipelines has degraded groundwater quality (i.e., is acting as a source area for regulated compounds in 

groundwater). These objectives are discussed in Sections 8.2.1 through 8.2.5; respectively.

8.2.1 Results of the Geophysical Surveys

The geophysical surveys were conducted to locate the inactive underground pipelines in the Tidewater 

easement. Approximately 650 linear feet of the pipelines were identified (see Figure 2). Based on field 

observations made at test pit location EXT-1, the pipelines are buried at approximately 5.5 feet bgs.

Please note that, based upon the results of the geophysical investigations conducted at Site 3, located 

immediately to the north o f Area 2 B* seven pipelines are present within the easement. These pipelines are 

not parallel within the utility trench. However, the large-scale trend o f the utility trench is linear.

8.2.2 Presence/Absence of LNAPL-impacted Soil Along the Tidewater Pipelines

The confirmation o f the presence or absence of LNAPL-impacted soil along the Tidewater Pipeline was 

accomplished primarily by field observations, although analytical results were used to determine the 

likelihood o f free (i.e., mobile) LNAPL being present.

LNAPL was not observed along the Tidewater pipelines, but LNAPL-impacted soil was observed along 

the Tidewater pipelines at two separate areas, collectively referred to as AOC-Southem Area. The 

locations where LNAPL-impacted soil was observed were test pit location EXT-1 and soil boring 

locations TW-43A, TW-47 and TW-48. The odor and elevated concentrations o f volatile organic 

compounds (as measured using a PID) suggest that the impacted-soil-is .associated with petroleum 

LNAPL rather than vegetable oil LNAPL, a type o f LNAPL that has been observed at other locations at 

the HHMT-Port Ivory Facility.

Indications o f LNAPL-impacted soil, including elevated concentrations o f volatile organic vapors (up to 

50 ppm) and the presence of discolored soil, were observed in the test pit excavated at location EXT-1. 

Please note that the test pit excavated at location EXT-1 was excavated as part of the geophysical survey 

work, and as such, no soil samples were collected at this location. Indications o f LNAPL-impacted soil 

and sheen were observed at soil boring location TW-43A. The LNAPL-impacted soil at TW-43A was 

present between depths of 5.5 and 6 feet bgs, slightly below groundwater.
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Indications o f LNAPL-impacted soil at locations TW-47 and TW-48 included elevated PID 

measurements (up to 920 ppm) and the presence of odor, discolored soil, and sheen. The LNAPL- 

impacted soil was present between depths of 3 and 9 feet bgs.

Please note, potentially impacted soil was also encountered in the vicinity o f soil borings TW-37 and TW- 

38, located to the east of test pit location EXT-1. An elevated concentration of volatile organic vapors 

(62.1 ppm) was measured in the 6.5-7 foot bgs depth interval at TW-37. The vapors were within the top 

few inches o f a peat/meadowmat layer, and are likely related to the decay o f organic matter rather than to 

the presence of petroleum. The maximum concentration of volatile organic vapors measured at soil 

boring location TW-38 was 0.5 ppm, and was also associated with a peat layer. However, discolored 

soils, odor, and/or sheen were present in the 3-9 foot bgs depth interval at location TW-38. Because these 

indications o f impacted soil were not associated with elevated PID measurements (0-0.5 ppm), it is 

unlikely that LNAPL-impacted soil was present at this location. Please note, two soil samples were 

collected at TW-37 and TW-38 from the depth intervals where the soil impacts were observed. Neither of 

these two soil samples contained any organic compounds or metals at concentrations greater than those 

attributable to fill placed throughout the facility by P&G.

The SRI identified LNAPL-impacted soil, but not separate phase LNAPL, along the Tidewater pipelines; 

however, the potential exists for separate phase LNAPL to be present in the vicinity o f soil borings drilled 

through LNAPL-impacted soil. Depending upon its saturation, LNAPL can be free (i.e., mobile) or 

residual (i.e., immobile). LNAPL that is present at low saturation (i.e., is discontinuous within the soil 

matrix) is immobile. LNAPL that is present at high saturation (i.e., as a continuous mass) may be mobile, 

depending on properties o f the soil and the LNAPL. Any LNAPL that is observed to flow into a soil 

boring or a test pit, or that accumulates within a well or temporary well is considered to be free LNAPL. 

Please note that LNAPL was not observed to flow into test pit EXT-1 and that LNAPL had not 

accumulated within either well as of April 12, 2005, twelve days after the installation and development of 

well TWP-13 and eight days after the installation and development o f well TWP-14. However, not 

observing evidence o f free/mobile LNAPL does not conclusively indicate the absence o f free/mobile 

LNAPL. Therefore, the Port Authority will investigate and/or remediate soil that is most likely to contain 

free LNAPL based on field observations and soil sampling analytical results-. Field observations, such as 

the concentration o f volatile organic vapors in the soil column, and analytical results, such as the 

concentration o f TPHC, are likely indicators of LNAPL saturation. That is, soil that exhibits high 

concentrations of volatile organic vapors and/or TPHC is more likely to contain LNAPL at relatively high
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saturation (i.e., is more likely to contain free LNAPL) than soil that exhibits lower concentrations of 

volatile organic vapors and/'or TPHC.

Concentrations o f volatile organic vapors and TPHC were noted to be higher at a few locations as 

compared to all other locations along the Tidewater pipelines. At all locations except for soil boring 

location TW-47 and temporary well location TWP-14, the concentration o f volatile organic vapors was 

below 50 ppm. However, the concentrations of volatile organic vapors at TW-47 and TWP-14 were 935 

and 1,290 ppm, respectively. Likewise, except for the TPHC concentrations detected at soil boring 

locations TW-71 A, TW-72, and TW-73, the concentration of TPHC was below 691 mg/kg (detected at 

location TW-68). While the TPHC concentration o f 691 mg/kg and the volatile organic vapor 

concentration of 50 ppm do not have any particular regulatory meaning, the above analysis is intended to 

show the large difference between the concentrations o f TPHC/volatile organic vapors detected at 

locations TW-71 A, TW-72, and TW-73 and the concentrations detected at all other locations at Area 2B. 

The concentrations of TPHC at locations TW-71 A, TW-72, and TW-73 were 4980, 13000, and 4030 

mg/kg, respectively. Based on these results, free LNAPL is most likely to be present in the vicinity o f 

locations TWP-14, TW-47, TW-71A, TW-72, and TW-73. Since locations TWP-14, TW-47, TW-71A, 

and TW-72 are located within close proximity of one another, soil in these locations will be addressed 

through implementation o f an Interim Remedial Measure (IRM). If, during implementation, LNAPL- 

impacted soil in the vicinity of locations TWP-14, TW-47, TW-71 A, and TW-72 is determined to contain 

free LNAPL, the presence o f free LNAPL in the vicinity o f location TW-73 also will be investigated. 

Please note although elevated concentrations of volatile organic compounds were measured using a PID 

and elevated concentrations of TPHC were detected along the Tidewater pipelines, the concentrations 

appear similar to those detected at other locations at the HHMT-Port Ivory facility as part of other 

investigations unrelated to the SRI.

8.2.3 Limits of LNAPL-impacted soil along the Tidewater pipelines

The extent o f LNAPL-impacted soil at each o f two locations along the Tidewater pipelines was 

determined primarily by field observations made during the SRI. As noted above, the first mobilization 

to Area 2B included the drilling o f soil borings at intervals o f approximately 50 feet along those portions 

of the Tidewater pipelines located during the geophysical investigation. In addition, a test pit (EXT-1) 

was excavated as part of the geophysical investigation. LNAPL-impacted soil was observed at soil boring 

locations TW-43 A, TW-47, and TW-48 and at the test pit location EXT-1.
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Based on the identification of LNAPL-impacted soil at these locations, additional soil borings were 

drilled and temporary wells were installed during the second mobilization. The purpose of the 

investigative work conducted during the second mobilization was to delineate the lateral and vertical 

extents of LNAPL-impacted soil away from locations TW-47, TW-48, TW-43 A, and EXT-1.

Based on the field observations made during the second mobilization, the lateral extent o f LNAPL- 

impacted soil in the vicinity o f test pit location EXT-1, including TW-43A has been delineated at soil 

boring locations TW-68 (to the eastofEXT-1), TW-69 (to the south of EXT-1), and TW-70A (to the west 

of EXT-1) and by temporary well location TWP-13 (to the north of EXT-1). Please note, discolored soil 

and odor were present in the 5.5-6 foot bgs depth interval at location TW-69; however, the extent of 

LNAPL-impacted soil was limited and the concentration of TPHC at this location was 294 mg/kg, which 

is within the range attributable to the former placement of fill throughout the HHMT-Port Ivory facility 

by P&G. The vertical extent o f LNAPL-impacted soil in the vicinity of EXT-1 is approximately six feet 

bgs, as determined by field observations at EXT-1. The upper two feet o f soil encountered during the 

excavation at test pit location EXT-1 appeared to be clean. Based on these field observations, the 

maximum extent o f LNAPL-impacted soil in the vicinity of test pit location EXT-1, including soil boring 

location TW-43 A is approximately 1,300 cubic feet, equivalent to approximately 48 cubic yards.

Based on the field observations made during the second mobilization, the lateral extent o f LNAPL- 

impacted soil in the vicinity of soil boring locations TW-47 and TW-48 has been delineated at soil boring 

locations TW-74 (to the south o f TW-48), TW-75 (to the southwest o f TW-48), TW-78 (to the northeast 

of TW-48 and the northwest o f TW-47), TW-77 (to the east-northeast o f TW-47),-and TW-76 (to the 

southeast o f TW-47). The maximum vertical extent o f LNAPL-impacted soil is nine feet bgs, as 

determined by field observations made at location TW-48. The depth to the top of the LNAPL-impacted 

soil varies throughout this area, being relatively shallow in areas where the water table is shallow (i.e., at 

location TW-72, where pavement is not present) and deeper at locations such as TW-48, where the water 

table is deeper (i.e., pavement is present at land surface). The minimum depth to the LNAPL-impacted 

soil was two feet bgs at location TW-72. Based on these field observations, the maximum volume of 

LNAPL-impacted soil in the vicinity of locations TW-47 and TW-48 is approximately 38,400 cubic feet, 

approximately 1,420 cubic yards. '

As indicated above, two soil samples were collected at locations where LNAPL-impacted soil was 

observed. The shallower sample was collected from the depth interval that exhibited the most significant
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indications o f LNAPL impacts, as determined primarily by the concentration o f volatile organic vapors 

and secondarily by other field observations. The deeper soil sample was collected from a depth interval 

where the soil appeared to be clean (i.e., where indications o f LNAPL-impacted soil were not observed).

At locations where the entire soil column appeared to be clean, one soil sample was collected from the 

six-inch depth interval above the water table. Therefore, although field observations were the primary 

basis for determining the extents of LNAPL-impacted soil, the soil sampling analytical results were 

reviewed to confirm the limits of the LNAPL-impacted and degraded (with respect to regulated metals or 

compounds) soil. Analytical results for soil samples that were collected at soil boring locations that 

appeared to be clean or from depth intervals in the soil column below LNAPL-impacted soil did not 

indicate concentrations of any metal or compound at greater than those attributable to fill placed by P&G. 

Therefore, the analytical results confirm the maximum volumes o f LNAPL-impacted soil (as based on 

field observations) identified above.

8.2.4 Concentrations of Regulated Compounds and Metals in Soil

This discussion o f the concentrations o f regulated compounds and metals in soil along the Tidewater 

pipelines is based on the soil sampling analytical results summarized in Table 2A-D. As indicated above, 

two soil samples were collected at locations where LNAPL-impacted soil was observed. The shallower 

sample was collected from the depth interval where the most significant indications of LNAPL-impacted 

soil were observed, as determined primarily by the concentration o f volatile organic vapors and 

secondarily by other field observations. The deeper soil sample was collected from a depth interval 

where the soil appeared to be clean (i.e., indications of LNAPL-impacted soil were not observed). At 

locations where the entire soil column appeared to be clean, one soil sample was collected from the six-.^.. 

inch depth interval above the water table. During the first mobilization, the soil samples were analyzed 

for VOCs, SVOCs, and TAL metals. Once it became apparent that the presence o f organic compounds 

was not affecting the concentrations of metals (i.e., between the first and second mobilizations), the soil 

samples were analyzed for VOCs, SVOCs, and TPHC.

As noted above, for the purposes of this discussion, the soil sampling analytical results were compared to 

the RSCOs published in NYSDEC TAGM 4046. TAGM 4046 generally regards site background as an 

appropriate concentration for metals and provides RSCOs for only some metals. RSCOs are provided for 

the following metals: arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, mercury, 

nickel, selenium, vanadium and zinc. Based on TAGM 4046, the RSCOs for all other metals are the 

background concentrations of the metals in site soils. However, given the presence of fill material and the
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urban nature of the site, it is difficult to establish a site background concentration for metals. As such, in 

accordance with TAGM 4046, the upper limit of the Eastern USA Background Range was utilized as the 

background concentration for aluminum, calcium, lead, magnesium, manganese, potassium, and sodium.

It is important to recognize that the presence of a metal above an established background concentration 

does not constitute an exceedance of a regulatory standard. As the NYSDEC TAGM 4046 does not 

provide RSCOs for antimony, silver, or thallium and the background concentrations o f these metals in the 

Eastern USA has not been established, the concentrations of these metals in soil samples collected at Area 

2B were not compared to any cleanup objectives.

In general, the concentrations of compounds and metals in soil- were similar to those detected at other 

portions o f the HHMT-Port Ivory Facility. The presence o f these metals and compounds in the soil is 

believed to be attributable to the former placement o f fill at the HHMT-Port Ivory Facility by P&G. The 

following summarizes the analytical results by compound class.

No targeted VOCs were detected at concentrations that were typical for the fill placed at the HHMT-Port 

Ivory Facility by P&G. Please note, however, that the total concentration of VOC TICs detected at 

locations TW-71A, TW-72, and TW-73, all locations where LNAPL-impacted soil was observed, ranged 

from 68.7 to 202 mg/kg, which was more than an order of magnitude greater than the concentrations of 

VOC TICs in soil samples at locations where the soil appeared to be clean.

The SVOCs detected were generally PAH compounds, a subset o f  SVOCs. No SVOCs, including PAH 

compounds, were detected at concentrations that were atypical for the fill. Although the concentrations of 

individual PAH compounds were frequently above their respective RSCOs, the concentration of total 

PAH compounds ranged from 0 to 90.5 mg/kg, which is below the RSCO for total SVOCs. In addition, 

the concentration o f total PAH compounds does not appear to be correlated with the presence o f LNAPL- 

impacted soil or the concentration of TPHC. The greatest concentration o f PAH compounds was detected 

in the soil sample collected at location TW-75, where LNAPL-impacted soil was not observed. LNAPL- 

impacted soil was observed at locations TW-47, TW-48, TW-71A, TW-72, and TW-73, but the  ̂

concentrations of total PAH compounds in three o f the four soil samples collected at these locations were 

lower than those collected at locations TW-51 and TW-70A, where the soil appeared to be clean. 

Likewise, the soil sample containing the greatest concentration o f total PAH compounds (i.e., the soil 

sample collected at location TW-75) contained only 83.9 mg/kg TPHC, while the soil sample that 

contained the greatest concentration of TPHC (the soil sample collected at location TW-72) was only in
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the 70th percentile for the concentration of total PAH compounds. The concentration of total PAH 

compounds has been detected at similar concentrations at soil sampling locations throughout the facility. 

Therefore, the presence o f PAH compounds in the soil along the Tidewater pipelines at Area 2B is not 

believed to be attributable to the presence of LNAPL-impacted soil, but rather to the fill placed by P&G.

No metals were detected at concentrations that were atypical for the fill placed at the HHMT-Port Ivory 

Facility by P&G. Please note, however, that only those soil samples collected during the first 

mobilization were analyzed for metals.

TPHC was detected at concentrations that are atypical for the fill at two SRI soil sampling locations (TW- 

71 A and TW-72). In addition, the concentration o f TPHC was at the upper limit that is typical o f the fill 

at one sampling location (TW-73). The TPHC concentrations for soil samples collected at soil boring 

locations TW-71 A, TW-72, and TW-73 from the depth intervals that exhibited the most significant 

indications o f LNAPL-impacted soil were 4980 mg/kg, 13000, and 4030 mg/kg, respectively. All three 

soil samples were collected at locations where LNAPL-impacted soil was observed during drilling.

8.2.5 Groundwater Analytical Results

The objective of the groundwater sampling effort conducted at Area 2B during the SRI was to determine 

whether LNAPL-impacted soil along the Tidewater pipelines was a source area for regulated compounds 

in groundwater. As noted above, LNAPL-impacted soil was observed at two separate locations, the 

vicinity of test pit location EXT-1, including soil boring location TW-43A and the vicinity o f soil boring 

locations TW-47 and TW-48) along the Tidewater pipelines. One temporary well was installed at each of 

these two locations to determine whether- the presence o f LNAPL-impacted soil had degraded 

groundwater quality. One groundwater sample was collected at each temporary well location, and both 

groundwater samples were analyzed for VOCs and SVOCs.

The analytical results for the groundwater sample collected at temporary well location TWP-13, installed 

in the vicinity of EXT-1, indicate that the presence of LNAPL-impacted soil has not resulted in 

groundwater impacts. The only VOCs detected in the groundwater sample collected at TWP-13 were 

acetone, a common laboratory solvent, and 2-butanone. Based upon previous analytical results, the 

acetone, which was the only VOC detected at a concentration above its AWQSGV, is not associated with 

the LNAPL encountered at Area 2B or other portions o f the HHMT-Port Ivory Facility. It is likely that
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the presence of acetone in this groundwater sample is attributable to laboratory or field contamination of 

the groundwater sample. The VOC 2-butanone was detected at an estimated concentration of 2.7 ug/L, 

more than an order of magnitude below its AWQSGV of 50 ug/L. The only VOC TIC identified in this 

groundwater sample was 2-propanol, present at a concentration of 190 ug/L. No AWQSGV has been 

established for 2-propanol, nor is this compound included in the six classes of compounds that are defined 

as Principal Organic Contaminants (POCs): halogenated alkanes; halogenated ethers; halobenzenes and 

substituted halobenzenes; benzenes and alkyl- or nitrogen-substituted benzenes; substituted, unsaturated 

hydrocarbons; and, halogenated non-aromatic cyclic hydrocarbons. Neither targeted SVOCs nor SVOC 

TICs were detected in the groundwater sample collected at temporary well TWP-13.

The analytical results for the groundwater sample collected at temporary well location TWP-14, installed 

in the vicinity of soil boring locations TW-47 and TW-48, where LNAPL-impacted soil was observed, 

indicate that the presence o f LNAPL-impacted soil has not resulted in groundwater impacts. The only 

VOC detected in the groundwater sample collected at TWP-14 was chloroform, detected at an estimated 

concentration o f 0.3 ug/L. This concentration is more than an order o f magnitude lower than the 

AWQSGV for chloroform, 7 ug/L. No VOC TICs were detected in this groundwater sample. Neither 

targeted SVOCs nor SVOC TICs were detected in the groundwater sample collected at temporary well 

TWP-14.

As discussed in section 8.2.4, the environmental quality of the soil has not been significantly impacted by 

the presence o f LNAPL; however, VOC TICs do appear to be present at greater concentrations at 

locations and depths where LNAPL-impacted soil was encountered. Based on the soil analytical data, the 

presence of LNAPL-impacted soil also appears to be associated with elevated TPHC concentrations. 

However, no targeted SVOCs or SVOC TICs, surrogates for the TPHC in groundwater, were detected in 

either o f the two groundwater samples collected at Area 2B during the SRI. Since the VOC TICs and the 

TPHC were the only soil impacts that appear to be associated with the presence o f LNAPL-impacted soil 

at Area 2B and the groundwater in the vicinity o f the LNAPL-impacted soil has not been significantly 

impacted by any compounds, including VOC TICs and TPHC (as determined by the SVOC analytical 

data), the LNAPL-impacted soil along the Tidewater pipeline is not a source area for groundwater 

impacts.

Please note, the results o f investigations at Site 3, located immediately north o f Area 2B, indicate that the 

LNAPL may be almost two decades old. It is likely that the soluble compounds have previously leached
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out of the LNAPL and the surrounding soil. Other compounds that are subject to biodegradation and/or 

volatilization, for example benzene, may have been depleted via these processes.

9.0 INDOOR AIR QUALITY ASSESSM ENT

The NYSDEC and NYSDOH required the Port Authority to conduct an indoor air quality assessment at 

Area 2A. Substructure soil gas, ambient air, and indoor air were sampled to determine whether volatile 

organic compounds in soil and/or groundwater have impacted or could potentially impact air quality in 

buildings scheduled to remain following the redevelopment of Area 2A. Results of prior sampling 

efforts, including results from the SRI, have detected minimal concentrations of VOCs in both soil and 

groundwater; in most instances, VOCs were detected at concentrations below applicable NYSDEC 

cleanup objectives. The VOCs that have been detected in soil at Site 2 are as follows: benzene, 

chloroform, dichloromethane, ethylbenzene, 4-isopropyl toluene, toluene, trans-1,3-dichloropropene, 

trichloroethene, and various isomers of xylene. The VOCs that have been detected in groundwater at Site 

2 are toluene and vinyl chloride. Other VOCs detected in soil and/or groundwater samples, for example 

acetone, are believed to be attributable to laboratory contamination o f the sample, and these VOCs are not 

listed above.

The Port Authority intends to redevelop Site 2 for use as an intermodal facility. Following 

redevelopment, only two existing buildings (Building No. 41, the office building, and Building No. 45, 

known as the guard shack) will remain and two modular offices (under construction) will be installed 

within the footprint o f Building No. 40, which has been demolished. No other permanent structures will 

be present at Area 2A subsequent to the redevelopment o f that Site, although modular offices will be 

staged in the footprint of Building No. 40 and will be used byfacility personnel. All three buildings 

identified above are located at Area 2A. No buildings are currently located at Area 2B, nor are occupied 

buildings anticipated at Area 2B following facility redevelopment.

The scope o f work for the indoor air quality assessment conducted at Area 2A was summarized in the 

NYSDEC-approved document entitled Revised Substructure Soil Gas and Ambient and Indoor Air 

Sampling Plan and dated March 2005. The sampling effort was conducted in accordance with applicable 

NYSDEC and NYSDOH guidance documents. Section 9.1 discusses the methods and results o f the pre

sampling indoor inventory. Sections 9.2 through 9.5 summarize the methods and results of the 

substructure soil gas sampling program, indoor air sampling program, and ambient air sampling program,

8104
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respectively. Section 9.6 discusses the results o f the Quality Assurance/Quality Control (QA/QC) 

program. Section 9.7 presents conclusions. All sampling locations are depicted on Figure 3 and a 

summary of the sampling results is provided in Table 4.

9.1 Pre-Sam pling Inventory

In accordance with NYSDOH protocol, an Indoor Air Quality Questionnaire and Building Inventory was 

completed one week prior to initiating air quality sampling activities. The purpose o f the inventory was 

to identify any potential interferences with the proposed air quality sampling program. As part o f the 

inventory, the type, quantity, method o f storage, and location o f such items as utilities, cleaning supplies, 

paint, etc. were recorded. In addition, the atmosphere in the vicinity of the above listed areas/items was 

screened using a VRae multigas meter that includes a photoionization detector (PID) equipped with a 10.6 

electron-volt ionization potential lamp.

Potential interferences that were observed included the following: paint remover, spray paint, and 

cleaning supplies (see Table 5 for a listing of the potential interferences listed by building). In Building 

No. 45, the cleaning supplies were stored in the one room guard shack, albeit at a level above the soil gas 

and indoor air sampling locations. In Building No. 41, all supplies were stored in a closet accessible only 

from the receptionist’s office/copy room. No such potential sources for VOCs were observed in Building 

No. 40, which was vacant. No PID readings greater than background were measured in the Building No.

41 supply closet or any other portion o f any of the three buildings. It was reported to HMM personnel 

that the following activities did not occur in the same room as the sampling locations within 24 hours 

prior to the indoor, air sampling: smoking, use of portable heating devices such as a kerosene heater, 

storage o f fuel, use of petroleum-based cleaning fluids, use of air fresheners, or application o f pesticides.

9.2 Substructure Soil Gas Sam pling M ethods and Results

Substructure soil gas sampling was conducted to determine the concentration o f VOC vapors in the soil 

below existing concrete foundations for slab-on-grade buildings (Building Nos. 41 and 45) as well as 

VOC vapors in soil adjacent to Building No. 40. The concentration of VOC vapors in soil gas below the 

concrete slabs of Building Nos. 41 and 45 represents the worst-case potential exposure for personnel 

inside these buildings. Because Building No. 40 was demolished and temporary construction trailers will 

be staged in or adjacent to the footprint o f this building, the concentration o f VOC vapors below grade in 

the vicinity o f Building No. 40 represents the worst-case potential exposure for personnel inside the 

proposed trailers.
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SUMMARY OF SOIL GAS AND INDOOR AND AMBIENT AIR ANALYTICAL RESULTS

SITE 2 (AREA 2A)
HHMT - PORT IVORY FACILITY

Location
Sample Date 
Laboratory Sample ID 
Sample Type (Note 1) 
Dilution 
Units
Volatile Organic Compound

US EPA 
BASE 

Data, Offices 
1994-1998

NYSDOH
Air

Guideline
Values
mcg/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

cone qual pql

SG-5
03/14/2005 

611639 
Soil Gas 

1.00* 
ug/m3

cone qual pql

IA-1
03/14/2005 

611640 
Indoor Air 

0 50 
ug/m3

cone qual pql

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

SG-6
03/14/2005 

611637 
Soil Gas 

1.00 
■ ug/m3

pql

1 ,2-Dichlorotetrafluoroethane
Chloromethane
Vinyl Chloride
1,3-Butadiene
Bromomethane
Chloroethane
Bromoethene 
T richlorofluoromethane
Freon TF
1,1-Dichloroethene
Acetone
Carbon Disulfide
3-Chloropropene
Methylene Chloride
tert-Butyl Alcohol
Methyl tert-Butyl Ether
trans-1,2-Dichloroethene
n-Hexane
1,1-Dichloroethane
Methyl Ethyl Ketone
cis-1,2-Dichloroethene
Chloroform
1,1,1 -T richloroethane
Cyclohexane
Carbon Tetrachloride
2.2,4-Trimethylpentane
Benzene
1,2-Dichloroethane
n-Heptane
T richloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone
Toluene
trans-1.3-Dichloropropene
1,1,2-T richloroethane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene 
Ethyl benzene

NB NG 2.6 NO
NB

U 2.5 2.3
NG ND 0 7 ND

2.1-3.1
1.4

NG
ND 0.7

2.6
ND

ND
0 7

<0.9
0.99

NG ND 0.26
NB

ND

cone qual
_ 3 ________
_ND U__

ND U
0.51 ND

NG
0.26 ND

ND U 0 22
0.26

ND
<0.9

0.44 ND

NB
NG
NG

U 0.22
ND

ND 0.22
0.39 ND

jy D _
24

1.4
1

0.51

ND
NB
NB

NG ND
0.26 

" 0.44“
ND U

0.78
0.53

ND U 0 39 ND 0.39
ND U 0 26 ND

ND U 0.87
NG

ND
1.2

U 0.44 ND
0.26

_ND_
ND

0.44

NB
1.3

< 1.1
32-60

NB

NG
NG
NG
NG

1.2
ND 0.77

1.2
ND

ND U 
1.2

0.78
~0.53
0.87

ND
ND

0.4
5.9

ND U
_1_5_
0.79

ND U 0.77 ND 0.77 ND U 1.5
ND 0.4 ND 0.4 ND U 0.79
8.8

ND
ND

U 0 78
U 5.9

ND
NB

U
81

1.6
NG

ND
ND U 0.31

<1.7-5.0
ND

60
0 63 ND

ND

0.78
0.31

ND U 0.78 ND 1.6
ND

U 0.87
U 0.31

ND
NB NG ND 7.6 ND

ND

<1.7-12

1.7
15

ND 0.87 ND U 0.87
ND

NG ND
7.6 ND U 7.6

0.9
NB

1.6-6 4
NG
NG

ND 0.9
ND

ND
0.4 ND U 0.79 ND

0.9
0.4 ND

ND
0.4

0.35 2 4

ND

"jjl"
_ 3 jf
ND

_0.63
1.7'

U 0.79

<0 5
ND

NG ND
0.35 ND

NB
< 1.0

NG ND
0.4

0.74
ND U 0.81 ND 0.4 ND
1.8

_0.35
0*4 ND U 0.81

NG
ND U 0.74

ND
ND

0.4
<0.5

ND
U 0.74

NG
0.79 ND

ND
0.4

0.49
ND

2.6-11
ND

NB
<3 1
NB

NG
NG
NG
NG

ND
ND

0.49 ND
U 0.55 ND

0.4
0.49

ND
ND

U 1.1

0 J9  
‘ 0.98“

ND U
ND

0.55 ND
U 0.34 ND

0.55
U 0.69

ND
ND U 0.34

U 0.63
ND 0.34

ND U 13 ND
ND

U
U 0.47

2.1-5.1
ND U 0.93

NG
ND

0.63
0.47

ND 0.63
0.89

' nd" U 1.3

0.54
ND 0.47

1.1
<06 NG

0.54
U

ND U
0.54

0.4 ND
NB

U 0 81
NG

ND
ND

0 4
U 0.41

ND
ND

<1.2-1.2
U 0.82 9.4

ND U
ND

0.54 ND

0.4

ND
3 8 _____ __

ND U

0.93

0.81
0.41

U
<1.4

"N A

1.1
NG

ND 0.54
ND U 0.46

ND
ND

0.54
U 0.92

ND U 1.1

NB
_NG_
NG

ND
ND

0.46 ND
U 0.67

0.46
ND U 1.3 ND

ND 0.92

NB NG
ND
ND

U 0.67
U

ND
0 45 ND 0.91 ND U 0.45

10.7-26
ND

NG
6.6

0.75

ND
ND

0 67 
0.45

ND 1.3

NB
5.7

_ND_
2.2

0.91

NG
2.5

ND U 0.45 ND
<1.3

<1.9-59
NG
100

U 0.91 ND
ND U 0.55

U 0.45
ND U

ND U 0.68 ND
NA

<1.3
NG
NG

1.1
1.4

ND U 0.55

J775_
ND
ND

45
U 0.45 ND U 0.91
U 0.55

ND
ND U 0.85

U 0.68 ND
ND

U 0.68
1.7 ND

ND U
U 0.85 ND

0.77
<0 7

ND U 1.5
NG

ND
U 0.85

ND
0.77 ND

<1.6-3 4 NG ND
0.46
0.43“

ND
U 0.77

0.92

_ND_
1.9

_ND__
ND

U 1.1

1.7

N D
1.5

U 0.46
0.91 ND U 0.43

ND
ND

0.46 ND 0.92
0 43 36

CD

o
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SUMMARY OF SOIL GAS AND INDOOR AND AMBIENT AIR ANALYTICAL RESULTS
SITE 2 (AREA 2A)

HHMT - PORT IVORY FACILITY

Location
S a m p le  D a te  

L a b o r a to r y  S a m p le  ID 
S a m p le  T y p e  (N o te  1) 

D i lu t io n  

U n i ts

US EPA 
BASE 

Data, Offices 
1994-1998

NYSDOH
Air

Guideline
Values
mcg/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

SG-5
03/14/2005 

611639 
Soil Gas 

1.00* 
ug/m3

IA-1
03/14/2005 

611640 
Indoor Air 

0.50 
ug/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

SG-6
03/14/2005 

611637 
Soil Gas 

1.00 
ug/m3

V o la ti l e  O r g a n ic  C o m p o u n d cone qual pql cone qual pql cone qual pql eonc qual pql cone qual pql
Xylene (m ,p ) 4.1-12 NG ND U 0.43 2 8 0,48 ND U 0.43 120
Xylene (o) <24-4.4 NG ND U 0.43 0.87 ND U 0 43 ND U 0.43 35
Styrene * <1.8 NG ND U 0.43 ND 1 U 0 85 ND U 0 43 ND U 0.43 ND U 0.85
Bromoform 1 . NB NG ND U 1 ND U 2.1 ND U 1 ND U 1 ND u 2.1
1,1,2,2-Tetrachloroethane -■ NB NG ND U 0.69 ND U 1.4 ND U 0 69 ND U 0.69 ND u 1.4
4-Ethyltoluene NB NG ND U 0.49 ND U 0.98 ND U 0.49 ND U 0.49 3.1
1,3.5-T rimethylbenzene <0.25-0.44 NG ND U 0 49 ND U 0.98 ND U 0.49 ND U 0.49 1.2
2-Chlorotoluene NB NG ND U 0.52 ND U ' 1 ND U 0.52 ND U 0.52 ND u 1
1,2,4-Trimethylbenzene 1.7-5.1 NG ND U 0.49 ND U 0 98 ND U 0.49 ND U 0.49 4.3
1,3-Dichlorobenzene <0.8 NG ND U 0.6 ND U 1.2 ND U 0.6 ND U 0.6 ND u 1.2
1,4-Dichlorobenzene NB NG ND U 0.6 ND U 1.2 ND U 0.6 ND U 0.6 4.3
1,2-Dichlorobenzene <0.9 NG ND U 0 6 ND U 1.2 ND U 0.6 ND U 0.6 ND u 1.2
1,2,4-T richlorobenzene NB NG ND U 1.9 ND U 3.7 ND U 1.9 ND U 1.9 ND u 3.7
Hexachlorobutadiene NB NG ND U 1.1 ND U 2 1 ND U 1.1 ND U 1.1 ND u 2.1
Naphthalene <2.5 NG ND U 1.3 ND U 2.6 ND U 1.3 ND U 1.3 3.3

Notes and Abbreviations:
1) Soil gas samples were collected from below land surface, indoor air samples 

were collected from the lowest floor of the building, the ambient air sample 
was collected from a location immediately east of Building No. 41, and the 
laboratory blank was prepared at the analytical laboratory.

2) The laboratory blank was prepared on the same day that the samples were 
analyzed.

3) Bold values in highlighted cells exceed the greater of the New York State 
Department of Health (NYSDOH) Air Guideline Values and the United States 
Environmental Protection Agency (US EPA) BASE data.

4) The samples are grouped based on potential sources for the indoor air 
sampling results. For example, the source for compounds detected in 
indoor air sample IA-1 could be ambient air (sample AA-1) or soil gas 
(SG-5) collected from below the concrete slab at a location adjacent to 
IA-1.

5) The samples ABLKW2 and ABLKW4 are associated laboratory blanks.

ug/m3 = Micrograms per cubic meter 
cone = Concentration 
qual = Laboratory data qualifier 
pql = Practical quantitation limit
ND = The targeted compound was not detected (laboratory data qualifier "U") at a 

concentration greater than the practical quantitation limit.
AA = Ambient Air Sample 
SG = Soil Gas Sample 
IA = Indoor Air Sample
NB = No BASE data were available for the compound
NG = No guideline value has been published for the compound

h *
C
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SUMMARY OF SOIL GAS AND INDOOR AND AMBIENT AIR ANALYTICAL RESULTS
SITE 2 (AREA 2A)

HHMT - PORT IVORY FACILITY

Location
S a m p le  D a te  

L a b o r a to r y  S a m p le  ID  

S a m p le  T y p e  (N o te  1) 

D i lu t io n  

U n its

US EPA 
BASE 

Data. Offices 
1994-1998

NYSDOH
Air

Guideline
Values
mcg/m3

IA-2
03/14/2005 

611638 
Indoor Air 

0.50 
ug/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

SG-7
03/14/2005 

611635 
Soil Gas 

1.00 
ug/m3

IA-3
03/14/2005 

611636 
Indoor Air 

0.50 
ug/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50

SG-1
03/14/2005 

611641 
Soil Gas 

5.00* 
ug/m3Volatile Organic Compound

1 .2-Dichlorotetrafluoroelhane
Chloromethane
Vinyl Chloride
1.3-Butadiene
Bromomethane
Chloroethane
Bromoethene
T richlorofluoromethane
Freon TF
1.1-Dichloroethene
Acetone
Carbon Disulfide
3-Chloropropene
Methylene Chloride
tert-Butyl Alcohol
Methyl tert-Butyl Ether
trans-1.2-Dichloroethene
n-Hexane
1,1-Dichloroethane
Methyl Ethyl Ketone
cis-1.2-Dichloroethene
Chloroform

, 1,1 -T richloroethane
Cydohexane
Carbon Tetrachloride
2.2.4-T rimethylpentane
Benzene
1,2-Dichloroethane
n-Heptane
T richloroethene
1.2-Dichloropropane
Bromodichloromethane
cis-1.3-Dichloropropene
Methyl Isobutyl Ketone
Toluene
trans-1,3-Dichloropropene
1.1.2-Trichloroethane
Tetrachloroethene
Oibromochloromethane

,2-Dibromoethane
Chlorobenzene 
Ethyl benzene

V*
c
00

03

NB NG
cone qual pql
2 2

cone qual pql

NB
2.6

NG

cone
2 5

ND

cone
3.2

0.7
2.1-3.1

ND
NG

0.7 ND
1.3

1.4

<0.9
NB

NG
NG

ND
ND

ND
1.3

pqi

~ o T

cone qual pql cone qual pql
2 6 ND U 12
ND 0.7 ND

U 0.26 ND 0.26 ND
ND

0.51
U

ND
0.22 ND

0.26 ND

<0.9 NG ND U 0.39
NB

ND
NG

0.22
0.39'

ND 0.44
0.26

_ND_
ND

0.31

_5.2
2.6

ND 0.78
ND U 0.26 ND

NB NG ND 0.44
NB

ND
NG

0.26
0.44

ND U 0.53
ND
N D '

U 0.39
ND
ND

U 0 26
ND

1.1
U 0.87

NB
1.2

NG
1.4

ND

_ND_
1.2

U 0.44
_ND_
ND

_0.22
039
0.26

"6.44

ND
ND

"ND

2.2
3.9
2 6

ND 4.4

U 0.77 ND
<1.1

32-60
NG
NG
NG

U 0.77
1.2

ND
11

ND
15 ND

0.4 ND 0.4 ND 0.79 ND
U
U

0 77 ND 0.77 ND 7.7
0.4

ND
ND

ND 0 78
NB

ND
NG

5.9
0.78

_?0_
ND

0.4 ND
26 ND

ND
U 16 ND

<1.7-5.0
0.31 ND 0.31

60
ND

ND
U 0.63

NB
0 87 ND

ND
_U_

U
J )  78 

0.31

<1.7-12
NG
NG

ND 7.6 ND 7.6 45
1.3

1.4
ND

_ND
ND”
ND

5.9 170
078

J? '3i
087

ND

NB
ND

7.6 ND
0.9

NG
ND

7.6
U

ND
1.8

1.6-6.4
0.4

NG 5.6
<0.5

ND_
ND

0.4 ND U 0 79
1.7
ND

ND 0.9

JJCJ
ND

_ N D _

ND

7.8_

IL l
’ 8.7

0.35
NG

4.6
ND

9 .2

NB
0.4 ND

NG
0.4 ND U 0 81 ND

ND

JL4-

""oX

ND
ND

0.4

<1.0
0.74

NG
7.1

ND
6.8

U 0.4
<0.5

ND
NG

0.4

_ND_
ND

_035
0 .4 '

U 76
J J   ~9 ~
_U  ~ _4

U 3.5'
ND
ND
ND U

0.74
ND

ND U 0.49
U 0.79

29
ND

ND
2.6-11

NB
NG

0.49 14
1.8

ND
0.4 ND 0.4 5.9

ND
0.49 ND

<3.1
NG
NG

0.55
U 0.49

13
180/

2.5
3.4

ND
ND

0.34 ND
ND

U 0.69
U 0,55 ND

NB
0.63 ND 0.63

2.1-5.1
NG
NG

ND U
1.5

1.3 ND
ND

U 0.63
ND_

~'ND
U 0.34 ND

5_5_
3.4

0.47 ND
2.5

U 0.93
0.54

ND

<0.6 NG
0.67

U
083
0.47

ND
3 5

0.4
NB

ND
NG

0.4
11 ND

<1.2-12
0.41

0.64

ND
1.5

0.54
U 0.81

28
_ND_ 
3 8 '

4.7

ND 0.4 ND
3.5

ND
< 1 .4

U
NG ND U 0.46

NA
ND U

0.54
0.46'

1.1

_ U_ 
_  U 
ND U
ND

_ 0 4
0’41

ND 
ND ' 4.1

ND
NG ND U

NB NG ND
NB

0.67
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SUMMARY OF SOIL GAS AND INDOOR AND AMBIENT AIR ANALYTICAL RESULTS

SITE 2 (AREA 2A)
HHMT - PORT IVORY FACILITY

Location
Sample Date 
Laboratory Sample ID 
Sample Type (Note 1) 
D ilution 
Units

US EPA 
BASE 

Data, Offices 
1994-1998

NYSDOH
Air

Guideline
Values
mcg/m3

IA-2
03/14/2005 

611638 
Indoor Air 

0.50 
ug/m3

AA-1
03/14/2005 

611634 

Ambient Air 
0 50 

ug/m3

SG-7
03/14/2005 

611635 
Soil Gas 

1.00 
ug/m3

IA-3
03/14/2005 

611636 
Indoor Air 

0.50 
ug/m3

AA-1
03/14/2005 

611634 
Ambient Air 

0.50 
ug/m3

SG-1
03/14/2005 

611641 
Soil Gas 

5.00" 
ug/m3

Volatile Organic Compound cone qual pql cone qual pql cone qual pql cone qual pql cone qual pql cone qual pql
Xylene (m,p) 4.1-12 NG 9.1 NO U 0 43 9.6 ND U 0.43 4.8
Xylene (o) <2.4-4 4 NG 2.8 ND U 0 43 2.5 4.3 ND U 0.43 ND U 4 3
Styrene <1.8 NG ND U 0.43 ND U 0.43 ND U 0.85 ND U 0 43 ND , U 0.43 6.4
Bromoform NB NG ND U 1 ND U 1 ND U 2.1 ND U 1 ND U 1 ND U 10
1,1,2,2-T etrachloroethane NB NG ND U 0.69 ND U 0.69 ND U 1.4 ND U 0 69 ND U 0.69 ND U 6.9
4-Ethyltoluene NB NG 2 5 ND U 0.49 I ND U 0.98 4.2 ND U 0.49 ND U 4.9
1,3,5-Trimethylbenzene <0.25-0.44 NG 0.69 ND U 0.49 ND U 0.98 1.2 ND U 0.49 ND U 4.9
2-Chloro1oluene NB NG ND U 0.52 ND U 0.52 ND U 1 ND U 0.52 ND U 0.52 ND U 5.2
1,2,4-T rimethylbenzene 1.7-5.1 NG 2.8 ND U 0.49 1.2 4.7 ND U 0.49 8.4
1,3-Dichlorobenzene i <0.8 NG ND U 0 6 ND U 0.6 ND U 1.2 ND U 0.6 ND U 0.6 ND U 6
1,4-Dichlorobenzene NB NG 5.8 ND U 0.6 ND U 1.2 14 ND U 0.6 ND U 6
1,2-Dichlorobenzene <0.9 NG ND U 0 6 ND U 0.6 ND u 12 ND U 0.6 ND U 0.6 ND u 6
1,2,4-T richlorobenzene NB NG ND U 1.9 ND U 1.9 ND u 3.7 ND U 1.9 ND U 1.9 ND u 19
Hexachlorobutadiene NB NG ND U 1.1 ND U 1.1 ND u 2.1 ND U 1.1 ND U 1.1 ND u 11
Naphthalene • <2.5 NG ND U 1.3 ND U 1.3 ND u 2.6 ND U 1.3 ND U 1.3 1000 7 D

Notes and Abbreviations:
1) Soil gas samples were collected from below land surface, indoor air samples 

were collected from the lowest floor of the building, the ambient air sample 
was collected from a location immediately east of Building No. 41, and the 
laboratory blank was prepared at the analytical laboratory.

2) The laboratory blank was prepared on the same day that the samples were 
analyzed.

3) Bold values in highlighted cells exceed the greater of the New York State 
Department of Health (NYSDOH) Air Guideline Values and Ihe United States 
Environmental Protection Agency (US EPA) BASE data.

4) The samples are grouped based on potential sources for the indoor air 
sampling results For example, the source for compounds detected in 
indoor air sample IA-1 could be ambient air (sample AA-1) or soil gas 
(SG-5) collected from below the concrete slab at a location adjacent to 
IA-1.

5) The samples ABLKW2 and ABLKW4 are associated laboratory blanks.

ug/m3 = Micrograms per cubic meter 
cone = Concentration 
qual = Laboratory data qualifier 
pql = Practical quantitation limit
ND = The targeted compound was not detected (laboratory data qualifier "U") at a 

concentration greater than the practical quantitation limit.
AA = Ambient Air Sample 
SG = Soil Gas Sample 
IA = Indoor Air Sample
NB = No BASE data were available for the compound
NG = No guideline value has been published for the compound

OO

O
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SUMMARY OF SOIL GAS AND INDOOR AND AMBIENT AIR ANALYTICAL RESULTS

SITE 2 (AREA 2A)
HHMT - PORT IVORY FACILITY

L o c a t i o n

S a m p le  D a te  

L a b o r a to r y  S a m p le  ID  

S a m p le  T y p e  (N o te  1) 

D i lu t io n  

U n i ts

US EPA 
BASE 

Data, Offices 
1994-1998

NYSDOH
Air

Guideline
Values
mcg/m3

ABLKW2
(Note 2) 

ABLKW2 
Laboratory Blank 

0.50 
' ug/m3

ABLKW4
(Note 2) 

ABLKW4 
Laboratory Blank

0.50
ug/m3

V o la ti l e  O r g a n ic  C o m p o u n d cone qual pql cone qual pql
Dichlorodifluoromethane NB NG ND U 1.2 ND U 1.2
1,2-Dichloroletrafluoroethane NB NG ND U 0,7 ND u 0.7
Chloromethane 2.1-3 1 NG ND U 0.52 ND U 0.52
Vinyl Chloride <0.9 NG ND U 0.26 ND U . 0.26
1,3-Butadiene NB NG ND U 0 22 ND U 0.22
Bromomethane <0.9 NG ND U 0.39 ND U 0 39
Chloroethane NB NG ND U 0.26 ND U 0.26
Bromoethene NB NG ND U 0.44 ND U 0.44
Trichlorofluoromethane NB NG ND U 0.56 ND U 0.56
Freon TF NB NG ND U 0.77 ND U 0.77
1,1-Dichloroethene <1.1 NG ND U 0.4 ND U 0.4
Acetone 32-60 NG ND U 5 9 ND U 5.9
Carbon Disulfide NB NG ND U 0.78 ND u 0 78
3-Chloropropene NB NG ND U 0.31 ND U 0 31
Methylene Chloride <1.7-5.0 60 ND U 0.87 ND u 0 87
tert-Butyl Alcohol NB NG ND U 7 6 ND U 7.6
Methyl tert-Butyl Ether <1.7-12 NG ND U 0.9 ND U 0.9
trans-1,2-Dichloroethene NB NG ND ■ U 0.4 ND U 0.4
n-Hexane 1.6-6.4 NG ND U 0.35 ND u 0 35
1,1-Dichloroethane <0.5 NG ND U 0.4 ND U 0.4
Methyl Ethyl Ketone NB NG ND U 0.74 ND u 0.74
cis-1,2-Dichloroethene <1.0 NG ND U 0.4 ND u 0.4
Chloroform <0.5 NG ND U 0 49 ND u 0 49
1,1,1 -T richloroethane 2.6-11 NG ND U 0.55 ND u 0.55
Cydohexane NB NG ND U 0.34 ND u 0.34
Carbon Tetrachloride <3.1 NG ND u 0.63 ND u 0.63
2,2,4-T hmethylpentane NB NG ND u 0 47 ND u 0.47
Benzene 2.1-5.1 NG ND u 0.32 ND u 0.32
1,2-Dichloroethane <0.6 NG ND u 0 4 ND u 0.4
n-Heptane NB NG ND u 0.41 ND u 0.41
Trichloroethene <1.2-1.2 5 ND u 0.54 ND u 0.54
1,2-Dichloropropane <1.4 NG ND u 0.46 ND u 0.46
Bromodichloromethane NA NG ND u 0.67 ND u 0.67
cis-1,3-Dichloropropene NB NG ND u 0.45 ND u 0.45
Methyl Isobutyl Ketone NB NG ND u 1 ND u 1
Toluene 10.7-26 NG ND u 0.38 ND u 0.38
trans-1,3-Dichloropropene NB NG ND u 0.45 ND u 0 45
1,1,2-T richloroethane <1.3 NG ND u 0.55 ND u 0.55
Tetrachloroethene <1.9-59 100 ND u 0.68 ND u 0.68
Dibromochloromethane NA NG ND u 0.85 ND u 0.85
1,2-Dibromoethane <1.3 NG ND u 0.77 ND u 0.77
Chlorobenzene <0.7 NG ND u 0.46 ND u 0.46
Ethylbenzene <1.6-34 N G ND u 0.43 ND u 0.43

O
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* •
iMBIENT AIR ANALYTICAL RESULTS 

SITE 2 (AREA 2A)
HHMT - PORT IVORY FACILITY

Location US EPA NYSDOH ABLKW2 ABLKW4
Sample Date BASE Air (Note 2) (Note 2)
Laboratory Sample ID Data, Offices Guideline ABLKW2 ABLKW4
Sample Type (Note 1) 1994-1998 Values Laboratory Blank Laboratory Blank
Dilution mcg/m3 0.50 0.50
Units ug/m3 ug/m

Volatile Organic Compound cone qual pql cone qual pql
Xylene (m,p) 4.1-12 NG ND .U 0.43 ND U 0.43
Xylene (o) <2.4-44 NG ND U 0 43 h ND U 0.43
Styrene <1.8 NG ND U 0.43 ND U 0.43
Bromoform NB NG ND U 1 ND U 1
1,1,2,2-Tetrachloroethane NB NG ND U 0.69 ND U 0.69
4-Ethyltoluene NB NG ND U 0.49 ND U 0.49
1,3,5-T rimethylbenzene <0 25-0.44 NG ND U 0.49 ND U 0.49
2-Chlorotoluene NB NG ND U 0.52 ND U 0 52
1,2,4-T rimethylbenzene 1.7-5.1 NG ND U 0.49 ND U 0.49
1,3-Dichlorobenzene <0.8 NG ND U 0.6 ■ ND U 0 6
1,4-Dichlorobenzene NB NG ND U 0.6 ND U 0.6
1,2-Dichlorobenzene <0.9 NG ND U 0.6 ND U 0 6
1,2,4-T richlorobenzene NB NG ND U 1.9 ND U 1.9
Hexachlorobutadiene NB NG ND U 1.1 ND U 1.1
Naphthalene <2.5 NG ND U 1.3 ND U 1.3

Notes and Abbreviations:
1) Soil gas samples were collected from below land surface, indoor air samples 

were collected from the lowest floor of the building, the ambient air sample 
was collected from a location immediately east of Building No. 41, and the 
laboratory blank was prepared at the analytical laboratory.

2) The laboratory blank was prepared on the same day that the samples were 
analyzed.

3) Bold values in highlighted cells exceed the greater of the New York State 
Department of Health (NYSDOH) Air Guideline Values and the United States 
Environmental Protection Agency (US EPA) BASE data.

4) The samples are grouped based on potential sources for the indoor air 
sampling results. For example, the source for compounds detected in 
indoor air sample IA-1 could be ambient air (sample AA-1) or soil gas 
(SG-5) collected from below the concrete slab at a location adjacent to 
IA-1.

5) The samples ABLKW2 and ABLKW4 are associated laboratory blanks

ug/m3 = Micrograms per cubic meter 
cone = Concentration 
qual = Laboratory data qualifier 
pql = Practical quantitation limit
ND = The targeted compound was not detected (laboratory data qualifier "U") at a 

concentration greater than the practical quantitation limit.
AA = Ambient A ir Sample 
SG = Soil Gas Sample 
IA = Indoor Air Sample
NB = No BASE data were available for the compound
NG = No guideline value has been published for the compound
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TABLE 5
SUMMARY OF RESULTS OF THE PRE-SAMPLING INVENTORY 

SITE 2 (AREA 2A)
HHMT-PORT IVORY FACILITY

Building Description of Item/Product Nearest Indoor Air Sampling Location
Building No. 40 Note 1 Note 1
Building No. 41 Spray Paint (Mostly unopened) in storage closet IA-3

A ir freshener in storage closet IA-3
Building No. 45 Limpiador Cleaner/Sanitizer beneath desk IA-1

Notes and Abbreviations
1) Because Building No. 40 was scheduled for demolition, 
no indoor air samples were collected and no pre-sampling 
invesntory was conducted.

2) No elevated concentration of volatile organic vapors was 
measured (using a photoionization detector, or PID) in 
Building No. 41 or Building,No. 45, including in the 
vicinity of the listed item/product.

3) Other items were observed in the storage closet in Building 
No. 41, but only those items/products that contained volatile 
organic compounds are listed.

Summary of Results of the Pre-Sampling Inventory Page 1 of 1
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Two methods (Method I and Method II) were used to collect subsurface soil gas samples. In Method I, 

utilized beneath the concrete floors of Building Nos. 41 and 45 at sampling locations SG-5 through SG-7 

(see Figure 3), soil gas samples were collected from immediately below the concrete slab because these 

buildings are slab-on-grade construction. As specified by the NYSDOH during a December 9, 2004 

conference call, two soil gas samples was collected from below Building No: 41, and one sample was 

collected from below Building No. 45. Because the bottom floor o f Building No. 40 was a basement 

constructed below the water table, Method II was utilized for sample collection adjacent to this building.

The depth to water immediately west of Building No. 40 was measured at a temporary well, identified as 

PB-1. Because the water table was measured to be above the bottom o f the basement o f Building No. 40, 

it was not possible to collect a soil gas sample from beneath the concrete floor in the basement. 

Therefore, as per the NYSDOH, one soil gas sample was collected the soil column within 18 inches o f  the 

water table at a location, identified as SG-1 (see Figure 3), to the north of PB-1 and immediately west of 

Building No. 40.

9.2.1 Substructure Soil Gas Sampling Method I

Soil gas samples SG-5 through SG-7 were collected using Method I equipment and techniques. The 

sampling locations were selected to characterize the concentrations o f VOC vapors in soil beneath the 

concrete slabs o f Building Nos. 41 and 45 in frequently-occupied portions o f the buildings. Sample 

location SG-5 was located in a one-room guard shack that was, at that time, occupied 24 hours per day, 

seven days per week. The guard shack has no walls or other partitions that may limit air movement. 

Sample locations SG-6 and SG-7 were collected from Building No. 41, an office building that is usually 

occupied for approximately ten hours per day, six days per week. Soil gas sample SG-6 was collected 

from within offices located near the southeast comer o f Building No. 41, while sample SG-7 was 

collected from within offices to the north and west o f the center o f Building No. 41.

As noted above, the ground floors of Building Nos. 41 and 45 were inspected on March 4, 2005 for 

features where soil gas could potentially migrate from below the concrete slab into the building. The 

concrete slab that formed the floor was covered in both Building No. 41 and Building No. 45. In 

Building No. 41, the concrete slab was covered by tile. In Building No. 45, the floor was covered by thin 

rubber matting. Therefore, no cracks were observed in the concrete slab that forms the floors of these 

buildings. No floor drains, support columns, or subsided areas were present within ten feet o f any of the 

three indoor sampling locations.
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A temporary' sampling port was constructed at each subsurface soil gas sampling location on March 10,

2005. The borehole for each sampling port was advanced through the bottom of the concrete slab using a 

3/8-inch drill bit. Based on field observations made during drilling, the thickness o f the concrete slab in 

Building No. 41 ranged from approximately 1.4 (at sampling location SG-7) to 2.0 feet (at sampling 

location SG-6). The thickness o f the concrete slab in Building No. 45 was approximately 0.8 feet, as 

determined by field observations made during drilling at sampling location SG-5.

Each sampling port consisted of a ‘/4-inch nipple, Teflon threaded compression fitting, rubber tube, and a 

seal that was placed around the rubber tube to preclude indoor air from being drawn into the subsurface 

soil gas sample. The compression fitting was pushed through the rubber tube so that the bottom of the 

compression fitting was below the bottom of the rubber tube. The compression fitting was tightened so 

that the rubber tube was forced against the sides of the borehole. The seal consisted o f beeswax and a 1- 

inch diameter laboratory-grade rubber stopper, with a 3/8-inch diameter center hole. The tubing was 

pushed through the rubber stopper, and the tubing and stopper were inserted into the hole that was drilled 

through the concrete slab. The beeswax was melted and used to form a seal around the rubber stopper.

After the wax hardened, soil gas was purged through the tubing using the VRae multigas meter. The PID 

reading and oxygen content o f the soil gas were recorded and are provided in Table 6. The multigas 

meter was removed, and the tube was immediately plugged using a laboratory-grade rubber stopper.

All subsurface soil gas samples were collected using 1-liter SUMMA canisters. All SUMMA canisters 

were equipped with particulate filters and were calibrated by STL-Edison, an NYSDEC-certified 

laboratory (Certification No.11452), to allow soil vapors into the canister throughout an eight-hour 

sampling period at a rate of less than 0.2 liters per minute. All canisters had an initial vacuum reading of 

at least 25 inches o f mercury. Sample collection was initiated as close as possible to 9:00 A.M. on March 

14, 2005. The time, pressure reading, and SUMMA canister serial number were recorded (see Table 6).

At the end o f the eight-hour sampling period (i.e., at approximately 5:00 P.M.), all canisters were closed.

Each SUMMA canister was transported to the analytical laboratory under full Chain o f Custody 

documentation for analysis o f VOCs in accordance with United States Environmental Protection Agency 

(USEPA) Method TO -15 using selective ion monitoring (SIM). The method detection limits achieved by 

the analytical laboratory are summarized with the analytical results in Table 4.
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9.2.2 Substructure Soil Gas Sampling Method II

in the second type of subsurface soil gas sampling, a soil gas sample was collected from within 18 inches 

of the water table from a location outside of Building No. 40 because the water table was measured to be 

above the basement floor of Building No. 40. A pilot boring, identified as PB-1 on Figure 3, was drilled 

on March 10, 2005 to confirm the depth of the water table, which was measured at 5.5 feet bgs using an 

electronic water level meter. Hollow rods equipped with a disposable drive point were advanced through 

macadam to a depth of 4.5 feet bgs and were retracted to approximately 4.0 feet bgs, allowing soil gas in 

the 4-4.5 foot bgs depth interval (i.e., within 18 inches o f the water table) to be sampled. A nipple was 

attached to the top o f the hollow rods, which were equipped with threads and Teflon tape, in order to 

allow the SUMMA canisters and VRae multigas meter to be attached. Beeswax was melted and used to 

form a seal around the rods.

After the wax hardened, soil gas was purged through the tubing using the VRae multigas meter. The PID 

reading and oxygen content o f the soil gas were recorded and are provided in Table 6. The multigas 

meter was removed, and the tube was immediately plugged using a laboratory-grade rubber stopper.

The subsurface soil gas sample was collected using a 1-liter SUMMA canister. The SUMMA canister 

was equipped with a particulate filter and was calibrated by STL-Edison, an NYSDEC-certified 

laboratory, to allow soil vapors into the canister throughout an eight-hour sampling period at a rate of less 

than 0.2 liters per minute. The SUMMA canister had an initial vacuum reading o f 30 inches o f mercury, 

greater than the required 25 inches of mercury. Sample collection was initiated as close as possible to 

9:00 A.M. on March 14, 2005. The time, pressure reading, and SUMMA canister serial number were 

recorded (see Table 6). At the end o f the eight-hour sampling period (i.e., at approximately 5:00 P.M.), 

the SUMMA canister was closed.

The SUMMA canister was transported to the analytical laboratory under full Chain o f Custody 

documentation for analysis o f VOCs in accordance with USEPA Method TO-15 using SIM. The MDLs 

achieved by the analytical laboratory are summarized with the analytical results in Table 4.

9.3 Indoor Air Sam pling Program

Indoor air sampling was conducted to determine the concentration of VOC vapors in the breathing zone 

inside the two buildings that are scheduled to remain following redevelopment (Buildings No. 41 and No.
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TABLE 6
SUMMARY OF SOIL GAS MEASUREMENTS AND SUMMA CANISTER DATA

SITE 2 (AREA 2A)
HHMT-PORT IVOERY FACILITY

Location ID Sample Type Pre-purge Soil Gas Measurements SUMMA Canister No. Initial Pressure (in Hg) Time Opened Time Closed Final Pressure (in Hg)
PID Reading (ppm) O xygen(%)

AA-1 Ambient Air Note 1 Note 1 854 -28 8:54 A.M. 4:56 P.M. -2.5
IA-1 Indoor Air Note 1 Note 1 7048 -30 8:59 A.M. 4:59 P.M. -10
IA-2 Indoor Air Note 1 Note 1 7012 -30 8:57 A.M. 4:53 P.M. -4
IA-3 Indoor A ir Note 1 Note 1 6481 -30 8:56 A.M. 4:55 P.M. -9
SG-1 Soil Gas 5.6 17.4 7033 -30 9:03 A.M. 4:57 P.M. -8
SG-5 Soil Gas 0.0 20.9 7058 -30 8:59 A.M. 4:59 P.M. -9
SG-6 Soil Gas 0.3 20.4 6776 -29 8:57 A.M. 4:53 P.M. -4
SG-7 Soil Gas 0.0 20.9 6462 -30 8:56 A.M. 4:55 P.M. -2.5

Notes and Abbreviations
1) Purging was conducted only at soil gas sampling locations 

in order to purge the sampling apparatus of any indoor air 
that may have been trapped beneath the apparatus.

2) Pressures are negative because the Summa canisters 
must be operated under vacuum.

3) The PID reading is the concentration of volatile organic 
compounds, as measured using a PID.

4) The Location ID is as per Figure 3.

PID = Photoionization detector
ppm = parts per million
in Hg = Inches of mercury

0 0

h *
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45). Because the buildings will be utilized only by facility personnel and not by children, the breathing 

zone was considered to be approximately 4.5-5 feet above the floor.

All indoor air samples will be collected using SUMMA canisters. STL-Edison equipped each SUMMA 

canister with a particulate filter and calibrated the SUMMA canisters to allow air in throughout an eight- 

hour sampling period and at a rate o f less than 0.2 liters per minute. The metering valve was opened and 

immediately closed to ensure that the vacuum within the canister was at least 25 inches of mercury. The 

SUMMA canister valve was opened to initiate sample collection as close as possible to 9:00 A.M. on 

March 14, 2005 (i.e., at approximately the same time as the valve on the adjacent subsurface soil gas 

SUMMA canister, if  any, was opened). The time, pressure reading, and SUMMA canister serial number 

were recorded and are provided in Table 6. At the end of the eight-hour sampling period (i.e., at 

approximately 5:00 P.M.), the SUMMA canister valve was closed.

The SUMMA canisters were transported to the analytical laboratory under full Chain of Custody 

documentation for analysis o f VOCs in accordance with United States Environmental Protection Agency 

(USEPA) Method TO-15 using selective ion monitoring (SIM). The method detection limits (MDLs) 

achieved by the analytical laboratory are summarized with the analytical results in Table 4.

9.4 Am bient Air Sam pling Program

Ambient air sampling was conducted to determine whether the results o f  the indoor air sampling were 

potentially affected by the concentration o f VOC vapors in ambient air outside the building. The Port 

Authority facility is located in Staten Island, immediately across the Hudson River from Elizabeth and 

Linden, New Jersey. Due to the heavily industrialized and populated character o f this area, HMM 

anticipated that VOC vapors may be present in the ambient atmosphere.

Because the indoor air samples were collected from two buildings, Building Nos. 41 and 45, separated by 

only approximately 75 feet, the ambient air outside Building No. 41 was expected to be o f the same 

quality as the ambient air outside Building No. 45. Therefore, only one ambient air sample was collected. 

The ambient air sampling location (see Figure 3) was selected based upon the potential for positive bias in 

the results (i.e., for point sources to contribute to the ambient air vapor concentrations). To the extent 

possible, HMM did not locate the ambient air sample at a location adjacent to such a potential point 

source. Figure 3 indicates the potential point sources o f VOC vapors that were identified by HMM.
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The ambient air sample was collected using a SUMMA canister with an intake in the breathing zone (i.e., 

approximately 4.5-5 feet above the ground surface) set up immediately east of Building No. 41. STL- 

Edison equipped each SUMMA canister with a particulate filter and calibrated the SUMMA canisters to 

allow air in throughout an eight-hour sampling period and at a rate o f less than 0.2 liters per minute. The 

metering valve was opened and immediately closed to ensure that the vacuum within the canister was at 

least 25 inches of mercury. The SUMMA canister valve was opened to initiate sample collection as close 

as possible to 9:00 A.M. on March 14, 2005 (i.e., at approximately the same time as the valve on the 

adjacent subsurface soil gas SUMMA canister, if any, was opened). The time, pressure reading, and 

SUMMA canister serial number were recorded and are provided in Table 6. At the end of the eight-hour 

sampling period (i.e., at approximately 5:00 P.M.), the SUMMA-canister valve was closed.

The SUMMA canister was transported to the analytical laboratory under full Chain o f Custody 

documentation for analysis of VOCs in accordance with USEPA Method TO-15 using SIM. The MDLs 

achieved by the analytical laboratory are summarized with the analytical results in Table 4.

9.5 Q uality Assurance/Q uality Control (QA/QC) Program

The QA/QC Program consisted o f procedural protocols and laboratory sampling. Procedural protocols 

included confirming that the metering valve was working properly by checking vacuum pressure within 

the SUMMA canister. Vacuum readings for all SUMMA canisters were monitored periodically to ensure 

proper functioning o f the valve. In addition, the final vacuum in the SUMMA canister, as measured using 

the gauge, was checked to confirm a vacuum of at least 2 inches o f mercury. Final gauge readings are 

provided in Table 6. -

Laboratory QA/QC samples were prepared and analyzed at a frequency dictated by the TO-15 method.

The results for the associated method blanks are provided in Table 4.

9.6 Analytical Results

As noted above, all soil gas, indoor air, and ambient air samples were analyzed for VOCs. Sampling 

locations are shown on Figure 3. The analytical results for all samples are summarized below and in 

Table 4. As per the NYSDOH document entitled “Draft Guidance for Evaluating Soil Vapor Intrusion in 

New York” and dated February 2005, the analytical data were compared to the NYSDOH Air Guideline 

Values (AGV), when available, or the USEPA BASE data set if no AGV had been established for a 

compound. AGVs have been established for the following VOCs only: methylene chloride,
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tetrachloroethene, and trichloroethene. Concentrations in the BASE data set represent concentrations of 

VOCs in indoor air samples collected at industrial and commercial facilities by the US EPA. The levels 

provided in the referenced guidance document are the 25th and 75th percentile concentrations in the BASE 

data set; the analytical results for the samples collected at the HHMT-Port Ivory Facility were compared 

to the 75th percentile concentrations. Please note, neither the NYSDEC nor the NYSDOH regulates the 

concentrations o f VOC compounds in soil gas. In addition, the BASE data set concentrations are 

background data only and have no significance with regards to exposure assessments or health hazards.

The comparison o f analytical results for soil gas samples to AG Vs and BASE data and the comparison of 

analytical results for indoor and ambient air to the BASE data does not indicate acceptance that these are 

appropriate objectives.

9.6.1 Soil Gas Sampling Results

Four soil gas samples, identified as SG-1, SG-5, SG-6, and SG-7, were collected from four different 

locations on March 14, 2005. The sampling locations are shown on Figure 3. Soil gas samples SG-5,

SG-6, and SG-7 were collected using Method I (see Section 8.2.1), and soil gas sample SG-1 was 

collected using Method II (see Section 8.2.2). Soil gas sampling analytical results are summarized in 

Table 4.

No VOCs were detected at concentrations greater than their corresponding NYSDOH AGVs, except for 

the concentration o f  trichloroethene (TCE) in the soil gas sample collected at location SG-1. TCE was 

detected at a concentration o f 910 micrograms per cubic meter (ug/m3), and the AGV for TCE is 5 ug/m3.

Fourteen VOCs, including two isomers o f xylene, were detected at concentrations greater than the 

concentration listed in the US EPA BASE data set. These VOCs included compounds associated with 

petroleum hydrocarbons (benzene, ethylbenzene, naphthalene, n-hexane, styrene, toluene, 1,2,4- 

Trimethylbenzene, and isomers o f xylene), with non-chlorinated solvents (acetone), and with chlorinated 

solvents (carbon tetrachloride, chloroform, cis-1,2-Dichloroethene, 1,1,1-trichloroethane, and

trichloroethene).

Please note, most o f the VOCs detected at concentrations greater than the concentrations in the BASE 

data set were detected in soil gas samples SG-1 and SG-6. The only VOCs detected in samples SG-5 

and/or SG-7 at concentrations greater than the concentrations in the BASE data set were acetone (in both 

SG-5 and SG-7) and chloroform and 1,1,1-Trichloroethane (in SG-7 only).
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•
9.6.2 Indoor Air Sampling Results

Three indoor air samples, identified as IA-1, IA-2, and IA-3, were collected from three different locations 

on March 14, 2005. The sampling locations are shown on Figure 3. Soil gas sampling analytical results 

are summarized in Table 4.

No VOCs were detected at concentrations greater than their corresponding NYSDOH AGVs in any of the 

indoor air samples. In addition, no VOCs were detected at concentrations greater than the concentrations 

in the BASE data set in sample LA-l. Toluene was the only VOC detected in sample IA-2 at a 

concentration (28 ug/m3) slightly greater than the concentration (26 ug/m3) in the BASE data set. The 

concentrations o f the following compounds were detected in sample IA-3 at a concentration greater than 

the concentration in the BASE data set: ethylbenzene, n-hexane, toluene, and the m/p isomer(s) of xylene.

9.6.3 Ambient Air Sampling Results

One ambient air sample, identified as AA-1, was collected from a location to the east o f Building No. 41 

(see Figure 3) on March 14, 2005. Ambient air sampling analytical results are summarized in Table 4.

The only VOCs detected in the ambient air sample were benzene, chloromethane, 

dichlorodifluoromethane, toluene, and trichlorofluoromethane. The NYSDOH has not established AGVs 

for these VOCs. O f the five VOCs detected in sample AA-1, only benzene, chloromethane, and toluene 

are included in the BASE data set; none of these three compounds were detected at concentrations greater 

than the concentration in the BASE data set.

9.6.4 QA/QC Sampling Results

As noted above, the samples analyzed for QA/QC purposes were two laboratory blanks, identified as 

ABLKW2 and ABLKW4. No VOCs were detected in either blank.

9.7 Soil Gas and Indoor and Am bient A ir Sam pling -  D iscussion

The following discussion o f the analytical data is organized similarly to Table 4 (i.e., by soil gas sampling 

location). Soil gas sampling location SG-1 was collected from within 18 inches o f the water table to 

determine whether soil gas vapors could potentially migrate into two trailers that will be anchored within 

the footprint of Building No. 40 subsequent to the demolition o f this building. The trailers will be
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anchored onto concrete or stone foundations so that there is a space between the bottom o f the trailer and 

ground surface.

Please note, this discussion is for completeness only, as the NYSDEC and NYSDOH have concluded that 

no further investigation or remediation is warranted at Area 2A with respect to indoor air quality.

9.7.1 Soil Gas Sample SG-1

The concentrations of VOCs detected in sample SG-1 are greater than the concentrations o f  the same 

VOCs detected in ambient air. Therefore, the VOCs detected in soil gas sample SG-1 are either not 

attributable to ambient air quality or are only partially attributable to ambient air quality. Regardless of 

the concentration of VOCs in the soil gas, however, any VOCs that migrate into the atmosphere at land 

surface are expected to be diluted/vented immediately and will not pose a health hazard to workers within 

the trailers. Therefore, no additional monitoring or remedial actions are necessary with respect to 

(anticipated) indoor air quality in the trailers that will be anchored in the footprint o f Building No. 40.

9.7.2 Soil Gas Sample SG-5

Soil gas sample SG-5 was collected below the concrete slab in Building No. 45 and adjacent to indoor air 

sample IA-1. The concentrations o f VOCs in the ambient air sample AA-1 were lower then the 

concentrations o f  the same VOCs in soil gas sample SG-5 and indoor air sample IA-1. Therefore, the 

VOCs detected in the soil gas sample SG-1 and the indoor air sample IA-1 are either not attributable to 

ambient air quality or are only partially attributable to ambient air quality.

The concentrations o f VOCs in SG-5 were generally greater than those in IA-l; therefore, soil gas may be 

a source for VOCs detected in indoor air sample IA-1. Acetone was the only compound detected in 

sample SG-5 at a concentration greater than the 75th percentile concentration in the BASE data set (indoor 

air quality baseline). No VOCs were detected in sample IA-1 at concentrations greater than the indoor air 

quality baseline. Based on the data, acetone is the only VOC in soil gas that could potentially migrate 

into Building No. 45 at a concentration greater than the applicable indoor air quality baseline, 60 

micrograms per cubic meter (ug/m3). Acetone is not a highly toxic compound; it is not a carcinogen and 

has a NIOSH REL (590 milligrams per cubic meter, or mg/m3, equivalent to 590,000 ug/m3) more than 

5,000 times as high as the concentration detected in SG-5. In addition, assuming that all acetone in the 

indoor air sample was from soil gas migrating into the building, the attenuation factor for acetone was
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12.5. Therefore, in order for the mdoor air to contain acetone at a concentration above 60 ug/m3, the 

indoor air quality baseline for acetone, the soil gas would need to contain acetone at a concentration of at 

least 750 ug/L, approximately seven times as high as the detected concentration. No additional 

monitoring or remedial actions are necessary with respect to indoor air quality in Building No. 45.

9.7.3 Soil Gas Sample SG-6

Soil gas sample SG-6 was collected below the concrete slab in an office area in Building No. 41 and 

immediately adjacent to indoor air sample IA-2. The concentrations of VOCs in the ambient air sample 

AA-1 were lower then the concentrations of the same VOCs in soil gas sample SG-6 and indoor air 

sample IA-2. Therefore, the VOCs detected in the soil gas sample SG-6 and the indoor air sample IA-2 

are either not attributable to ambient air quality or are only partially attributable to ambient air quality.

The concentrations o f VOCs in SG-6 were frequently greater than those in IA-2; therefore, soil gas may 

be a source for VOCs detected in indoor air sample IA-2. Acetone, benzene, ethylbenzene, naphthalene, 

toluene, and two isomers of xylene were the only compounds detected in sample SG-6 at concentrations 

greater than indoor air quality baseline. Based on the data, these compounds are the only VOCs that 

could potentially migrate from the soil gas into the southeast portion o f  Building No. 41 at a 

concentration greater than the applicable indoor air quality baseline. All o f these VOCs except benzene 

have NIOSH REL values of at least 1,000 times greater than the concentration o f benzene in sample SG- 

6. In addition, benzene is the only carcinogen in the VOCs listed above. Benzene was detected in soil 

gas at a concentration (38 ug/m3) more than eight times below the NIOSH REL for benzene. Assuming 

that all the benzene detected in the indoor air sample attributable to the migration o f benzene from soil 

gas into the building, the attenuation factor for benzene was 15.2. Therefore, in order for the indoor air to 

contain benzene at a concentration above 5.1 ug/m3, the soil gas would need to contain acetone at a 

concentration of at least 77.5 ug/m3, approximately twice as high as the detected concentration.

Toluene was the only VOC detected in indoor air sample IA-2 at a concentration greater than the indoor 

air baseline. Toluene is not a highly toxic compound; it is not a carcinogen and has a NIOSH REL (375 

milligrams per cubic meter) more than 13,000 times as high as the concentration detected in sample IA-2. 

In addition, toluene is a common constituent in aerosol cans (air fresheners, e.g.). No additional 

monitoring or remedial actions are necessary with respect to toluene in indoor air in the southeast portion 

o f Building No. 41.
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9.7.4 Soil Gas Sample SG-7

Soil gas sample SG-7 was collected below the concrete slab in an office area in Building No. 41 and 

immediately adjacent to indoor air sample IA-3. The concentrations of VOCs in the ambient air sample 

AA-1 were lower then the concentrations o f the same VOCs in soil gas sample SG-7 and indoor air 

sample IA-3. Therefore, the VOCs detected in the soil gas sample SG-7 and the indoor air sample IA-3 

are either not attributable to ambient air quality or are only partially attributable to ambient air quality.

A total of 24 VOCs were detected in soil gas sample SG-7 and/or indoor air sample LA-3. Sixteen o f the 

VOCs were detected at greater concentrations in the indoor air sample than in the soil gas sample, while 

only eight VOCs were detected at greater concentrations in the soil gas sample than in the indoor air 

sample. Soil gas may potentially be a source for only the eight VOCs detected at greater concentrations 

in the soil gas sample than in the indoor air sample. These eight compounds were acetone; 

trichlorofluoromethane; tertiary butyl alcohol; methyl ethyl ketone; chloroform; 1,1,1-trichloroethane; 

trichloroethene; and,methyl isobutyl ketone. O f these compounds, only acetone, chloroform, and 1,1,1- 

trichloroethane w'ere detected at concentrations above the indoor air quality baseline. Acetone, 

chloroform, and 1,1,1-trichloroethane were detected at concentrations greater than the indoor air quality 

baseline in soil gas sample SG-7, but not in indoor air sample IA-3. The NIOSH RELs for acetone, 

chloroform, and 1,1,1-Trichloroethane are, respectively, more than 6500, 690, and 145,000 times as great 

as the concentrations o f these VOCs detected in soil gas sample SG-7. Chloroform is the only carcinogen 

in the VOCs listed above.

Assuming that all the acetone detected in the indoor air sample was from soil gas, the attenuation factor 

for acetone was 3.5. Therefore, in order for the indoor air to contain acetone at a concentration above 60 

ug/m3, the indoor air quality baseline for acetone, the soil gas’ would need to contain acetone at a 

concentration of at least 210 ug/m3, more than twice as high as the detected concentration. Chloroform 

was not detected in the indoor air sample, so an attenuation factor canno.t be calculated, and analysis 

similar to that above cannot be performed. Assuming that all the 1,1,1-trichloroethane detected in the 

indoor air sample was from soil gas, the attenuation factor for 1,1,1-trichloroethane was 3.8. Therefore, 

in order for the concentration o f 1,1,1-trichloroethane in indoor air to exceed 11 ug/m3, the indoor air 

quality baseline, the concentration of 1,1,1-trichloroethane in soil gas would have to be at least 41.8 

ug/m3, more than three times as high as the detected concentration.
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No additional monitoring or remedial actions are necessary with respect to indoor air quality in Building 

No. 41.

9.8 Soil Gas and Indoor and Am bient Air Sam pling -  Conclusions

As a result o f  the soil gas and indoor and ambient air sampling results, HMM has drawn the following 

conclusions. Please note, in all cases, HMM concurs with the NYSDEC and NYSDOH that neither 

additional monitoring nor remediation are necessary with regard to indoor air quality at Area 2A.

■ Although the soil gas at location SG-1 contained several VOCs at concentrations above the 

indoor air quality baseline, the trailers will be elevated above land surface. Any vapors that 

migrate from the subsurface to land surface beneath the trailers will therefore be diluted and 

vented. Indoor air quality within the trailers is not anticipated to be impacted.

■ No VOCs were detected in indoor air in Building No. 45 at concentrations greater than the indoor 

air quality baseline. Therefore, indoor air quality has not been significantly impacted by the 

presence of VOC vapors in soil gas beneath Building No. 45.

■ Based on the analytical data for soil gas sample SG-5, acetone is the only VOC that could 

potentially migrate into Building No. 45 at a concentration above the applicable indoor air quality 

baseline; to do so, the concentration of acetone in the soil gas would need to increase by a factor 

of at least seven. Therefore, indoor air quality in building No. 45 is not expected to be impacted 

by the presence of VOC vapors in soil gas beneath the building.

• The VOCs ethylbenzene, n-hexane, toluene, and two indistinguishable isomers (meta- and para-)

o f xylene were detected at concentrations above the indoor air quality baseline in the indoor air 

samples (LA-2 and IA-3) collected in Building No. 41. Toluene is not toxic (its NIOSH REL is 

more than 6,500 times as great as the concentration detected in indoor air sample LA-2 and more 

than 13,000 times as great as that detected in sample IA-3). Since the concentrations o f the other 

VOC vapors were greater in the indoor air sample than in the corresponding soil gas sample, the 

presence of these VOCs is not attributable to the migration o f VOC vapors in soil gas into 

Building No. 41. Therefore, indoor air quality , has not been significantly impacted by the 

presence o f VOC vapors in soil gas beneath Building No. 41.

■ Based on the analytical data for soil gas samples SG-6 and SG-7, the soil gas samples collected 

from beneath Building No. 41, the only VOCs that have the potential to migrate from soil gas into 

Building No. 41 at concentrations above the applicable indoor air quality baseline are acetone, 

benzene, chloroform, ethylbenzene, naphthalene, toluene, 1,1,1-trichloroethane, and xylene (all
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three isomers). With the exception of benzene and chloroform, which are considered to be 

carcinogens, none of these compounds are highly toxic. In order for benzene to migrate from the 

soil gas into Building No. 41 at a concentration greater than the indoor air quality baseline, the 

concentration o f benzene beneath Building N. 41 would have to increase by a factor o f between 

two (based on the analytical data for sample SG-6) and 116 (based on the analytical data for 

sample SG-7). The NIOSH REL for chloroform is more than 690 times higher than the 

concentration o f chloroform in soil gas sample SG-7. Please note, chloroform was not detected in 

soil gas sample SG-6. Therefore, indoor air quality in building No. 45 is not expected to be 

impacted by the presence of VOC vapors in soil gas beneath the building.

■ Neither additional investigation nor any remediation is warranted with respect to indoor air 

quality at Area 2A.

10.0 Initial Investigation of AOC-W estern Area

During modification to the stormwater system in the southwestern portion o f Area 2B on August 16, 

2005, the Port Authority encountered one 12-inch-diameter pipeline, five pipelines with diameters that 

varied from four to eight inches, and, LNAPL-impacted soil. This AOC was identified as AOC-Western 

Area. As part of the construction effort at this AOC, LNAPL-impacted soil was excavated, stockpiled, 

and disposed o f off-site to the Middlesex County Landfill, an NJDEP-permitted landfill operated by the 

Middlesex County Utilities Authority. The following summarizes the field observations made during 

excavation activities at this AOC and analytical results for soil and groundwater samples collected 

directly from the excavation.

10.1 Field O bservations

The Area 2B excavation was inspected on two occasions: August 16 and September 14, 2005. LNAPL- 

impacted soil was first encountered in the excavation in August 2005. Indications o f LNAPL-impacted 

soil included the elevated concentrations of volatile organic vapors, the presence o f sheen, odor, and 

discolored (gray) soil. LNAPL was not observed to be floating on the water surface during either 

inspection. However, sheen was observed on August 16, 2005. For the most part, the sheen appeared to 

be thick and solid and was unrelated to petroleum. However, near the eastern extents of the excavation, 

thinner, iridescent sheen was observed. Therefore, the LNAPL-impacted soil was likely to be more 

significant to the east of the excavation. This observation agreed with the apparent impacts to soil
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exposed along the sidewalls. Please note, meadowmat was encountered at the bottom of the excavation at 

a depth o f approximately 5-6 feet bgs.

The excavation was expanded to the north in late August and early September 2005. HMM inspected the 

newly exposed sidewalls. The inspection effort included screening soil along the sidewalls for volatile 

organic vapors using a PID. The concentration o f volatile organic vapors was low (maximum PID 

reading less than 10 ppm) in all instances, but was greatest in the southern and eastern portions o f the 

excavation. LNAPL was not observed to be floating on the water in the excavation or seeping out of the 

excavation sidewalls. Indications of LNAPL-impacted soil included the elevated concentrations of 

volatile organic vapors, the presence o f sheen, odor, and discolored (gray) soil.

10.2 Analytical Results

The initial investigation of soil and groundwater quality at AOC-Western Area was not presented in any 

NYSDEC-approved work plan because the Port Authority needed to respond rapidly to this emergent 

issue that resulted from construction activities unrelated to actions being undertaken pursuant to the VCP 

Agreement. As a preliminary investigation to determine the effect o f  the LNAPL-impacted soil on the 

environmental quality of soil and groundwater in AOC-Western Area, five soil samples and one 

groundwater sample were collected in AOC-Western Area. Because the excavation extended below the 

water table, the Port Authority collected all five soil samples, identified as HHPI-l-A, HHPI-l-B, and 

HHPI-2 through HHPI-4, from the excavation sidewalls and from stockpiled soil that had been excavated 

previously. The groundwater sample, identified as HHPI-PIT, was collected from water that had 

accumulated within the excavation. All soil and groundwater samples collected at this AOC were 

analyzed for PP VOC + 10 and xylene, PP SVOC, and TPHC. Soil and groundwater analytical results are 

summarized in Tables 7A-C and 8A-B, respectively.

The only VOCs detected in the soil samples were acetone, carbon disulfide, methylene chloride, and 

toluene. Acetone and methylene chloride are common laboratory solvents, and methylene chloride was 

detected in an associated method blank. The occurrence o f acetone and methylene chloride in these soil 

samples is likely due to laboratory contamination o f the samples. Carbon disulfide was detected at an 

estimated concentration of 0.0023 mg/kg in the soil sample collected at location HHPI-2, but was not 

detected in any other sample. Toluene was detected at a concentration o f 0.0019 mg/kg in the sample 

collected at location HHPI-1B, but was not detected in any other sample. None of these VOCs were 

detected at concentrations above their respective RSCOs in any soil samples.
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S U M M A R Y  O F  S O IL  S A M P L N IG  A N A L Y T IC A L  R E S U L T S  - V O C s, A O C -W E S T E R N  A R E A

S IT E  2 (A R E A  2 B )
H H M T -P O R T  IV O R Y  F A C IL IT Y

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM 
Recommended Soil 
Cleanup Objective 

(mg/kg)

HHPI-1A 
HHPI-1-A-081605-S001 

AC19113-002 
8/16/05 
SOLID

HHPI-1B 
HHPI-1-B-081605-S001 

AC19113-003 
8/16/05 
SOLID

HHPI-2 
HHPI-2-081605-S001 

AC19113-004 
8/1.6/05 
SOLID

HHPI-3 
HHPI-3-081605-S001 

AC 19113-005 
8/16/05 
SOLID

HHPI-4 
HHPI-4-081605-S001 

AC19113-006 
8/16/05 
SOLIDVolatile Organic Compounds (VOCs)

1,1,1,2-Tetrachloroethane
1,1.1-Trichloroethane
1,1,2,2-T etrachloroethane
1,1,2-T richloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone
2-Chloroethytvinylether
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
CarbonDisulfide
CarbonTetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
m&p-Xylene (Total)
MethyleneChloride
o-Xylene
Styrene

Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
VinylChloride
Total VOC Concentration_____
Total VOC TICs Concentration

Cone
N S ND
0.8
0.6

ND
ND

NS  
0 2 ‘ ND
0.4 ND

ND
N S ND
0.3 ND
NS ND
NS ND

ND

NS
0.12
ND

NS ND
ND

NS ND
NS
NS

ND
ND
ND

0.6 ND

ND
ND

NS
N S

ND
ND

NS ND
N S ND

1.2
0.1

N D
ND

0.0059
1.2 ND
NS ND
1.4 ND

ND
0.3
NS

ND
N D

0.7
0.2 ND

0.1259
NS 0.945

MDL
0.0072
0.0072
0.0072

0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072

0.036
0.0072
0.0014
0.0072
0.0072
0.0072
0.0072
00072
0.0072
0.0072
0.0072
00072_
0.0072
0.0072
0.0072
0.0014
0.0029

0 0014
0.0072
0.0072
0.0014
0.0072
0.0072
0.0072
0.0072

Qual Cone
ND
ND
ND
ND
ND
ND

__ND_
ND
N D
ND
ND
ND

0.064
N D
ND
N D
ND
ND
ND
N D
ND
ND
ND"
ND •

"ND
ND

ND

ND
0.019

ND
ND
ND

0.0019
ND
ND
N D
ND

0.0849
2.99

MDL
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0 0086

0.043
0.0086
0.0017
0.0086

0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0086
0.0017
0.0034

0.0017
0.0086
0.0086

0.0086
0.0086
0.0086
0.0086

Qual Cone
ND
ND
ND
N D
ND
N D
ND
ND
N D
ND
ND
N D

0.069
ND
ND
N D

N D
ND

0.0023
N D
ND

ND
N D
ND
ND
ND
ND
N D

0.024
ND
ND
N D

_ND_
N D
ND
N D
ND 

0.0953 
' 2.18

MDL
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01 

“  0.01
0.01

0.051
0.01
0.002
0.01

0.01

0.01

0.01
0.01
0.01

0.01
0.002

0.0041

0.002
0.01
0.01

0.002
0.01 
0.0±_ 

~ 0.01 
0.01

Qual Cone
ND
ND
ND

ND

ND
N D
ND
N D
ND
ND

0.034
N D
N D
ND
N D
N D
N D
N D
N D
ND
ND
ND
ND
ND
ND
N D
ND
ND

N D
ND
ND
ND

ND
ND
N D

0.054

MDL
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065

0.032
0.0065
0.0013
0.0065
0.0065
0.0065
0.0065

0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0013
0.0026

0.0013
0.0065
0.0065
0.0013
0.0065
0.0065
0.0065
0.0065

Qual Cone
ND
ND
N D
N D
ND
ND
N D
N D
ND
N D
ND
ND

0.046
N D

ND

N D

N D

ND
ND
ND
N D

ND
ND

_ND_
N D

0.011
N D
ND
ND
ND
N D

ND
N D

0.057

MDL
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062

0.031
0.0062
0.0012
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0012
0.0025

0 .0 0 12
0.0062
0.0062
0.0012
0.0062
0-0062
0.0062

Qual

Notes and Abbreviations
1) All results provided in units of mg/kg.

** = Field duplicate samples
J = The compound was detected at a concentration below the MDL 

and is estimated 
VOC TICs = Tentatively identified volatile organic compounds 
B = The compound was detected in an associated method blank 
ND = The compound was not detected 
Cone = Concentration 
Dual = Laboratory Data Qualifier 
MDL = Method Detection Limit 
VIS = No standard 
mg/kg = Milligrams per kilograms
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SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - SVOCs, AOC-WESTERN AREA 
, SITE 2 (AREA 2B)

HHMT-PORT IVORY FACILITY
Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix

New York TAGM 
Recommended Soil 
Cleanup Objective 

(mg/kg)

HHPI-1A 
HHPI-1-A-081605-SG01 

AC19113-002 
8/16/05 
SOLID

HHP1-1B 
HHPI-1-B-081605-S001 

AC19113-003 
8/16/05 
SOLID

HHPI-2 
HHPI-2-081605-S001 

AC19113-004 
8/16/05 
SOLID

HHPI-3
HHP1-3-081605-S001 

AC19113-005 
8/16/05 
SOLID

HHPl-4 
H HPI-4-081605-S001 

AC19113-006 
8/16/05 
SOLIDSemivolatile Organic Compounds (SVOCs)

1,2,4-Trichlorobenzene
Cone

1 ,2-Dichiorobenzene
1.2-0iphenylhydrazine
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methyl naphthalene
2-Nitroaniiine
^SjDichlorobenzidine
3-Nitroaniline
4-Bromophenyl-phenylether
4-Chloroaniline
4-Chlorophenyl -phe ny I et he r
4-Nitroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzidene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-chloroisopropyl)ether
bis(2-Ethylhexy()phthalate
Butyl benzylphthalate
Carbazoie
Chrysene
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1.2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene

3.4 ND
7.9 ND
NS ND

ND
8.5 ND
NS ND

ND
NS ND

36.4 0.25
ND

NS ND
0.5 ND
NS

0.22
NS

ND
ND
ND

NS NO
0.50
ND

50 0.29
NS ND

0.224
,045,

50
1.1

0.70
0.55
0.27

NS ND
NS ND
NS ND
NS ND
50 0.18
50 ND
NS ND

0.52

6.2 0.22
7.1 ND

ND
8.1 ND
50 ND
50
50

0.41

0.90
0.31
ND

NS
NS

ND
ND

NS
3.2

ND
0.44

4.4 ND
13 0.23

0.2 ND

MDL
0.48
1.2

0.48

0.48
0.48
0.48

0.48
0.48
0.48
0.48
0.48
0.48

0.48

0.48
0.48

0.48 
. 0.48"

0.48
0.48
0.48
0.48

0.48
0.48
0.48
0.48

0.48

0.48

Qual Cone
ND
ND
ND

ND
ND
ND
ND

0.32
ND
ND
ND
ND
ND
ND
ND

0.97
ND

1.2
0.54
ND
ND
ND
ND

0.11
ND
ND
1.6

>v0.37j,
0.37
ND
ND
ND
ND"
2.10

ND
ND
ND
ND
1.0
ND

0.33
ND

MDL
0.57

0.57
0.57
0.57

0.57

0.57
0.57
0.57
0.57
0.57

0.57

0.57

0.57
0.57

0.57

0.57
0.57

0.57
0.57
0.57
0.57

0.57
057
0.57
0.57

0.57

0.57

Qual Cone
ND

ND
ND
ND
ND
ND
ND

0.17
ND
ND
ND

ND
ND
ND

_ND_
ND
ND

0.26
0.22
0.38
0.56
0.21
ND
ND 
ND '
ND
0 18 
ND 
ND
0.40

« 2 '0 4
ND
ND
ND
ND
ND

0.33
ND

_ND_
ND

_ND_
ND

0.37
ND

0.15 
ND ‘

MDL
0.48
1.7

0.48
0.48

0.48
0.48
0^48

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.68
0.48
1.7

0.48
0.48
0.48
0.48

0.48

0.68
0.48
0.48
0.48
0.48

0.68
0.48
0.48
0.48
0.48

0.48

0.48

Qual Cone
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
0.12

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
"ND
ND
ND
ND_

~ND
0.061
_ND_

ND
ND
ND
ND
ND
ND
ND

MDL
0.43
0.43

0.43

0.43
0.43
0.43
0.43
0-43
0:43""
0.43
0.43
0.43

0.43

0.43

0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43

0.43
0*43
0.43
0.43
0.43

0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43

Qual Cone
ND
ND
ND
ND

ND
ND
ND
0.32
ND
ND
ND
ND
ND
ND
ND

0 14
0.047
0.13
ND

0.28
_0.23^

0.43
0.21
0.15
ND
ND
ND
ND
ND
ND

0.044
0.39

:&0.065'S
0.15
ND
ND
ND
ND

0.17
ND
ND
ND
ND

0.17
ND

0.21
ND

MDL
0.41 
0.41 '

_0_41
0.41
0 41 
0.41 
0.41
0 41

0.41
0.41
0.41

_0.41
0.41

0.41
0.41
0.41

0.41
0.41

0.41
0.41

0.41
0.41
0.41
0.41

0.41
0.41

Qual
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S U M M A R Y  O F  S O IL  S A M P L IN G  A N A L Y T IC A ^ E S U L T S  - S V O C s , A O C -W E S T E R N  A R E A

S IT E  2 (A R E A  2B )
H H M T -P O R T  IV O R Y  FA C IL IT Y

Location New York TAGM HHPl-1 A HHPI-1B HHPI-2 HHPI-3 HHPI-4
Field Sample ID Recommended Soil HHPI-1 -A-081605-S001 HHPI-1-B-081605-S001 HHPI-2-081605-S001 HHPI-3-081605-S001 HHPI-4-081605-S001
Lab Sample Number Cleanup Objective AC19113-002 AC19113-003 AC19113-004 AC19113-005 AC19113-006
Sampling Date (mg/kg) 8/16/05 8/16/05 8/16/05 8/16/05 8/16/05
Matrix SOLID SOLID SOLID SOUD SOLID
Semivolatile Organic Compounds (SVOCs) Cone L M D L Qual Cone L MDL Qual Cone MDL Qual Cone MDL Qual Cone MDL Qual
N-Nitrosodi-methylamine NS ND 0.48 ND 0.57 ND 0.48 ND 0.43 ND 0.41
N-Nitroso-di-n-propylamine NS . ND 0.48 ND 0.57 ND 0.48 ND 0.43 ND 0.41
N-Nitrosodiphenylamine NS ND 0.48 ND 0.57 ND 0.48 ND 0.43 ND 0.41
Phenanthrene 50 0.74 J 2.0 0.26 J NO 0.43 0.63 1
Pyrene 50 1 2.3 0.37 J 0.16 J 0.66
Total SVOC Concentration 500 8.42 18.95 4.06 0.441 5.216
Total SVOC TICs Concentration NS 23.36 J 24.3 J 42.4 J 24.4 J 18.62 J

Notes and Abbreviations
1) Bold concentrations in shaded cells exceed the New York 

TAGM Recommended Soil Cleanup Objective.
2) AH results provided in units of mg/kg.

J - The compound was detected at a concentration below the MOL 
and is estimated

SVOC TICs *  Tentatively identified semivolatile organic compounds
ND = The compound was not detected
Cone = Concentration
Qual = Laboratory Data Qualifier
MDL = Method Detection Limit
NS = No standard
mg/kg = Milligrams per kilograms

00

h *
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TABLE 7C
SUMMARY OF SOIL SAMPLING ANALYTICAL RESULTS - TPHC, AOC-WESTERN AREA

SITE 2 (AREA 2B)
HHMT-PORT IVORY FACILITY

Location Field Sample ID Lab Sample Number Sampling Date Matrix TPHC Concentration (mg/kg)
HHPI-1A HHPI-1-A-081605-S001 AC19113-002 8/16/05 SOLID 4500
HHPI-1B HHPI-1-B-081605-S001 AC19113-003 8/16/05 SOLID 6300
HHPI-2 HHPI-2-081605-S001 AC191.13-004 8/16/05 SOLID

SOLID
6300

HHPI-3 HHPI-3-081605-S001 AC19113-005 8/16/05 4300
HHPI-4 HHPI-4-081605-S001 AC19113-006 8/16/05 SOLID 1800

Notes and Abbreviations
1) No New York TAGM Recommended Soil Cleanup Objective has been established for TPHC.

mg/Kg = Milligrams per kilograms 
TPHC = Total petroleum hydrocarbons

Mailer Analytic^ Dale AOC-Western Ares Page 1 of 1

6130
11/30/2006 2:32 PM



T A B L E  8 A

S U M M A R Y  O F  G R O U N D W A T E R  A N A L Y T IC A L  R E S U T L S  - V O C s ,  A O C -W e s te r n  A re a

S IT E  2 (A R E A  2 B )

H H M T -P O R T  IV O R Y  F A C IL IT Y

Location New York State HHPI-GW01
Field Sample ID Ambient Water Quality HHPI-PIT-081605-GW01
Lab Sample Number Standards and Guidance AC19113-001
Sampling Date Values (ug/L) 8/16/05
Matrix WATER
Dilution Factor 1
Volatile Organic Compounds (VOCs) Cone J _  MDL 1 Qual

1,1,1 -T richloroethane 5 ND 0.45
1.1,1,2-T etrachloroethane 5 ND 0.40
1,1,2,2-T etrachloroethane 5 ND 0.28
1,1.2-Trichloroethane 1 ND 0.40
1.1-Dichloroethane 5 ND 0.29
1,1-Dichloroethene 5 ND 0.48
1,2-Dichloroethane 0.6 ND 0.22
1,2-Dichloropropane 1 ND 0.37
2-Hexanone 50 ND 0.39
4-Methyl-2-Pentanone NS ND 0.53
Acetone 50 ND 4.0
Acrolein 5 ND 5.4
Acrylonitrile 5 ND 5.6
Benzene 1 ND 0.43
Bromodichloromethane 50 ND 0.46
Bromoform 50 ND 0.47
Bromomethane 5 ND 0.76
CarbonDisulfide NS ND 0.51
CarbonT etrachloride 5 ND 0,54
Chlorobenzene 5 ND 0.20
Chloroethane 5 ND 0.53
Chloroform 7 ND 0.38
Chloromethane 5 ND 0 32
cis-1,2-Dichloroethene 5 ND 0.50
cis-1,3-Dichloropropene *0.4 ND 0.18
Dibromochloromethane 50 ND 0.56
Ethylbenzene 5 ND 0.49
MethyleneChloride 5 ND 0.87
Styrene 5 ND 0.29
T etrachloroethene 5 ND 0.31
Toluene 5 ND 0.31
trans-1,2-Dichloroethene 5 ND 0.50
trans-1,3-Dichloropropene *0.4 ND 0.40
T richloroethene 5 ND 0.36
VinylChloride 2 ND 0.54
Xylene(Total) 5 ND 1.41

Total VOC Concentration NS 0
Total VOC TICs Concentration. NS 0

Notes and Abbreviations
1) All results provided in units of micrograms per liter (ug/L).
2) Bold font in a shaded box indicates an exceedance of the standard or 

guidance value for the compound.

* = The standards are for total 1,3-Dichloropropene isomers 
VOC TICs = Tentatively identified volatile organic compounds 
ND = Not detected
J = The compound was detected at a concentration below the method 

detection limit (MDL). The concentration provided is an estimate.
NS = No standard or guidance value is available
Cone -  Concentration
MDL = Method detection limit
Qual = Laboratory data qualifier

B131

Master GW Analytical Data AOC-Western Area Page 1 of 1 11/20/2006 3 52 PM



TABLE 8B
SUMMARY OF GROUNDWATER ANALYTICAL RESUTLS - SVOCs, AOC-WESTERN AREA

SITE 2 (AREA 2B)
HHMT-PORT IVORY FACILITY

Location 
Field Sample ID 
Lab Sample Number 
Sampling Date 
Matrix
Dilution Factor

New York State 
Ambient Water Quality 

Standards and Guidance 
Values (ug/L)

HHPI-GW01
HHPI-PIT-081605-GW01

AC19113-001
8/16/05
WATER

1
Semivolatile Organic Compounds (SVOCs) Cone 1  MDL LQual

1,2,4-T richlorobenzene 10 ND 0.17
1,2-Dichlorobenzene 3 ND 0.40
1,2-Diphenylhydrazine MDL ND 0.33
1,3-Dichlorobenzene 3 ND 0.28
1,4-Dichlorobenzene 3 ND 0.18
2,4-Dinitrotoluene 5 ND 0.36
2,6-Dinitrotoluene 5 ND 0 45
2-Chloronaphthalene 10 ND 0.11
2-Methylnaphthalene NS ND 1.7
2-Nitroaniline 5 ND 1.3
3,3'-Dichlorobenzidine 5 ND 1.8
3-Nitroaniline 5 ND 2.5
4-Bromophenyl-phenylether "1 ND 0.41
4-Chloroaniline 5 ND 6.8
4-Chlorophenyl-phenylether NS ND 0.28
4-Nitroaniline 5 ND 1.5
Acenaphthene 20 2.5
Acenaphthylene NS ND 0.15
Anthracene 50 ND 0 20
Benzidine 5 ND 10
Benzo(a)anthracene 0.002 ND 0.14
Benzo(a)pyrene MDL ND 0.17
Benzo(b)fluoranthene 0.002 ND 0.28
Benzo(g,h,i)perylene NS ND 0.14
Benzo(k)fluoranthene 0.002 ND 0.35
bis(2-Chloroethoxy)methane 5 ND 0.23
bis(2-Chloroethyl)ether 1 ND 0.44
bis(2-chloroisopropyl)ether 5 ND 0.21
bis(2-Ethylhexyl)phthaiate 5 ND 0.63
Butylbenzylphthalate 50 ND 0.27
Carbazole NS ND 0.19
Chrysene 0.002 ND 0.28
Dibenz(a ,h)anthracene NS ND 0.18
Dibenzofuran NS ND 1.3
Diethylphthalate 50 ND 0.24
Dimethylphthalate 50 ND 0.17
Di-n-butylphthalate 50 ND 0.20
Di-n-octylphthalate 50 ND 0.34
Fluoranthene 50 ND 0.16
Fluorene 50 ND 0.24
Hexachlorobenzene 0.04 ND 0.41
Hexachlorobutadiene 0.5 ND 0.25
Hexachlorocyclopentadiene 5 ND 2.7
Hexachloroethane 5 ND 0.35
lndeno(1,2,3-cd)pyrene 0.002 ND 0.17
Isophorone 50 ND 5.3
Naphthalene 10 ND 0.097
Nitrobenzene 5 ND 0.28
N-Nitrosodimethylamine NS ND 11
N-Nitroso-di-n-propylamine 50 ND 0.32
N-Nitrosodiphenylamine 50 ND 0.27
Phenanthrene 50 1.2
Pyrene 50 ND 0.23

Total SVOC Concentration . NS 3.7
Total SVOC TICs Concentration NS 29 J
Total Petroleum Hydrocarbons NS 3,300

Notes and Abbreviations
1) All results provided in units of micrograms per liter (ug/L).

* ' = The standards are for total chlorinated and non-chlorinated isomers 
SVOC TICs = Tentatively identified semivolatile organic compound 
ND = Not detected
NS = No standard or guidance value is available
Cone = Concentration
MDL = Method detection limit
Qual = Laboratory data qualifier
NR = Not analyzed
J = The compound was detected at a concentration below the MDL. The value 

provided is estimated.
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Several SVOCs, primarily PAH compounds, were detected in each o f the five soil samples. The 

concentration of total PAH compounds in the soil samples ranged from 0.38 mg/kg to nearly 19 mg/kg. 

These concentrations o f total PAH compounds are similar to those that have been detected throughout the 

HHMT-Port Ivory Facility and that are attributable to fill placed by P&G.

The concentration of TPHC detected in the soil samples ranged from 1,800 (in the soil sample collected at 

location HHPI-4) to 6,300 mg/kg (in the soil samples collected at locations HHPI-1B and HHPI-2). The 

lowest TPHC concentration, 1,800 mg/kg, is similar to those that have been detected throughout the 

HHMT-Port Ivory Facility and that are attributable to fill placed by P&G. The greatest concentration,

6.300 mg/kg, is slightly higher than the concentration of TPHC that has typically been detected in the fill 

placed by P&G.

The groundwater sample collected from the excavation at AOC-Western Area was collected to determine 

whether the LNAPL-impacted soil encountered in this AOC had degraded groundwater quality. The 

sample was analyzed for PP VOC+15 and xylene, PP SVOC+15, and TPHC. No VOCs or VOC TICs 

were detected in the groundwater sample collected from the excavation at AOC-Western Area. The PAH 

compounds acenaphthene and phenanthrene were detected in the groundwater sample collected from this 

excavation; however, neither of these compounds was detected at a concentration above its AWQSGV. 

SVOC TICs were detected in the groundwater sample collected from the excavation. Only one SVOC 

TIC, 3,3,4-trimethyl-Decane, was identified. This TIC is not a POC, and no AWQSGV has been 

established for the compound. The concentration o f TPHC detected in the groundwater sample collected 

from the excavation was 3.3 milligrams per liter (mg/L).

10.3 Discussion of Results -  Initial Investigation o f A O C -W estern Area

Based on the fact that inactive pipelines that formerly contained petroleum products were encountered 

within the excavation, at least one o f these pipelines is likely to be the source o f the LNAPL-impacted 

soil encountered at this AOC. Based on the field observations, soil impacts are more significant near the 

single, 12-inch-diameter Texas Eastern pipeline than near the Tidewater pipelines. . No indications of 

free (i.e., mobile) LNAPL were made during the field inspections. Initial soil and groundwater samples 

collected directly from the excavations indicate little impact to soil and groundwater quality. While soil 

and groundwater quality along the Tidewater pipelines has been investigated in Area 2B, no investigation 

o f soil or groundwater quality along the Texas Eastern pipeline has been conducted to date. Continued

1133
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Hatch Mott
MacDonald Site 2 Report

investigation o f soil and groundwater quality is warranted in the vicinity o f AOC-Westem Area and along 

the Texas Eastern pipeline.

11.0 SRI Summary and Conclusions

Based on the data generated during the SRI, during the Indoor Air Quality Assessment, and the 

investigation o f AOC-Westem Area, HMM has drawn the following conclusions:

■ The Port Authority’s previous soil removal efforts at AOC-Stain3, located at Area 2A, were

this AOC. Although arsenic remains at elevated concentrations in soil at this AOC, the degraded 

(with respect to environmental quality) soil is more than five feet above the water table. The soil 

in this AOC will be covered by impervious materials, which will preclude direct contact with the 

soil and migration o f arsenic to the water table in water percolating downwards through the 

unsaturated zone, following completion of the proposed redevelopment at Area 2A. Therefore, 

no further investigative or remedial actions are warranted at this AOC.

■ The Port Authority’s previous soil removal efforts at AOC-UST7, located at Area 2A, were 

largely successful, except for residual LNAPL in soil encountered at discrete depth intervals at 

two (non-adjacent) soil boring locations. While the presence o f LNAPL in soil is itself an impact, 

soil sampling analytical results from the SRI at AOC-UST7 and groundwater sampling analytical 

results from the SI indicate that the presence of the LNAPL-impacted soil has not degraded the 

environmental quality o f soil or groundwater with respect to regulated metals and organic 

compounds and relative to the impacts attributable to fill materials placed at the HHMT-Port 

Ivory Facility by P&G. Therefore, no further investigative or remedial actions are warranted at 

this AOC.

■ The Port Authority’s previous soil removal efforts at AOC-Bldg20, located at Area 2A, were 

entirely successful with respect to the removal of all LNAPL-impacted soil at this AOC. No 

indications o f LNAPL-impacted soil were observed during the SRI. Based on the soil sampling 

analytical data, the environmental quality of soil in this AOC has not been degraded with respect 

to regulated metals and organic compounds and relative to the impacts attributable to fill

largely successful with regards to PAH compounds and metals, the contaminants o f  concern for
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materials placed at the HHMT-Port Ivory Facility by P&G. Therefore, no further investigative or 

remedial actions are warranted at this AOC.

■ The Port Authority’s previous soil removal efforts at AOC-Bldg32/32A, located at Area 2A, were

on the soil sampling analytical data, the environmental quality o f soil in this AOC has not been 

degraded with respect to regulated metals and organic compounds and relative to the impacts 

attributable to fill materials placed at the HHMT-Port Ivory Facility by P&G.. The minimal soil 

impacts detected in AOC-Bldg32/32A are attributable to fill placed by P&G. Therefore, no 

further investigative or remedial actions are warranted at this AOC.

■ LNAPL-impacted soil is present in AOC-Southem Area, an AOC that includes two separate areas 

along the Tidewater pipelines. This bullet item addresses LNAPL-impacted soil at one o f these 

areas, which is located in the vicinity o f soil boring locations TW-47, TW-71 A, TW-72, and TW- 

73 and temporary well TWP-14. The next bullet item addresses LNAPL-impacted soil 

encountered at the other area, which is located in the vicinity o f locations EXT-1 and TW-43A. 

The presence of LNAPL-impacted soil at locations TW-47, TW-71A, TW-72, TW-73, and TWP- 

14 is itself an impact, and the presence o f free LNAPL is suspected in this portion o f Area 2B. 

The presence of LNAPL-impacted soil at this location along the Tidewater pipelines has 

degraded the environmental quality of the soil with respect to VOC TICs and TPHC. No specific 

RSCOs have been established for VOC TICs or TPHC. The Port Authority has proposed the 

removal of free LNAPL in the vicinity of locations TW-47, TW-71 A, TW-72, TW-73, and TWP- 

14 as part of an Interim Remedial Measure (IRM). It is not anticipated that additional (i.e., 

subsequent to completion o f the IRM) investigative or remedial actions are warranted in the 

vicinity o f locations TW-47, TW-71A, TW-72, TW-73, and TWP-13.

■ The other area within AOC-Southem Area where LNAPL-impacted soil was encountered during 

the SRI was the area in the vicinity of test pit location EXT-1 and soil boring location TW-43A. 

During excavation of test pit EXT-1, neither LNAPL nor sheen was observed to flow into the test 

. pit. Based on this observation and other field observations and soil sampling analytical results, 

free (i.e., mobile) LNAPL is not likely to be present in the vicinity o f EXT-1. Therefore, no 

further investigative or remedial actions are warranted at EXT-1 and TW-43 A, at this portion of 

AOC-Southem Area.
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■ Soil gas sampling results indicate that VOC vapors in the soil gas have not to this point, and/or

are not anticipated to, impact indoor air quality in Building No. 41 of Building No. 45 or the

trailers proposed in the footprint of Building No. 40. Investigation of indoor air quality is not 

warranted at Area 2B because occupied structures are neither currently present nor proposed at 

Area 2B. Therefore, no further investigative and remedial activities are warranted with respect to 

indoor air quality at Site 2.

■ LNAPL-impacted soil was initially observed in AOC-Westem Area during construction

activities. While the presence of LNAPL in soil at AOC-Westem Area is itself an impact, soil

and groundwater sampling analytical results from the initial investigation o f AOC-Westem Area 

indicate that the presence of LNAPL-impacted soil at this AOC has not degraded the 

environmental quality o f soil or groundwater with respect to regulated metals and organic 

compounds and relative to the impacts attributable to fill materials placed at the HHMT-Port 

Ivory Facility by P&G. LNAPL-impacted soil excavated at AOC-Westem Area has been 

disposed o f properly off site. However, additional investigation o f soil and groundwater quality 

along a pipeline present in an easement to Texas Eastern is necessary. Additional investigation o f 

soil and groundwater quality is also warranted in the vicinity of AOC-Westem Area, particularly 

to the east and south of this AOC. Based on the results o f these additional investigations, remedial 

efforts beyond the soil removal already completed may or may not be warranted.

12.0 Recommendations

Based on the conclusions presented in Section 11, the Port Authority recommends the following:

■ Implementation of the proposed IRM to remove recoverable free product at Site 2B;

■ Subsequent to completion of the proposed IRM at Area 2B, preparation o f a Remedial Action 

Workplan (RAW) for Site 2, indicating that no additional remediation is warranted beyond the 

completion of the proposed redevelopment of Site 2 and the granting of an Environmental 

Easement to the State o f New York;
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■ Investigation of the extent of LNAPL-impacted soil and the environmental quality o f soil and 

groundwater in the vicinity of AOC-Westem Area; and,

■ Investigation o f the presence of LNAPL-impacted soil and the environmental quality o f soil along 

an underground pipeline in an easement to Texas Eastern. Please note, based on the results of 

this investigation, groundwater quality will be investigated at any area(s) where LNAPL- 

impacted soil is encountered along the underground pipeline in the easement to Texas Eastern.

13.0 Reporting Schedule
Below is a schedule for submitting documents associated with additional investigations planned at 

Site 2. The results of these activities and previously collected data will be summarized in a final 

comprehensive Remedial Investigation (RJ) Report that will address the nature and extent of 

contamination for investigative work completed to date. The final RI Report will include an on- 

site/off-site exposure assessment, meeting the Citizen Participation Program requirements, and 

submitting a data usability summary report.

Report Date of Draft Submittal Date of Final Submittal
Remedial Action Workplan (RAW P) Site 2 September 2006 December 2006
Interim Remedial Measure (IRM) Workplan Area 2B* August 2005 June 2006
Investigation Workplan AOC-Western Area (Area 2B)** October 2006 December 2006
Investigation Workplan Texas Eastern Pipeline (Area 2B)** October 2006 December 2006
Final Comprehensive Remedial Investigation Report December 2006 -
*Please note the IRM Workplan includes Site 3 as well.
**These documents were combined into one Workplan.
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5.0 2007 SURFACE W ATER SAMPLING
Surface water samples were collected from two locations along Bridge Creek and four locations along an 

unnamed tributary stream to Bridge Creek in 2007 (See Figure 3). Maps provided by P&G showed the 

unnamed stream located to the south o f Site 2. Subsequent surveying and mapping efforts, however, have 

confirmed that portions of this stream are present within the boundaries o f VCP Site 2 (Area 2B). 

Therefore, investigation of surface water quality within this stream was required to confirm that soil 

and/or groundwater impacts at Area 2B have not impacted surface water quality.

Two surface water sampling events were conducted in 2007, the first in February and the second in 

December. During both events, samples were collected as close to low tide as possible so that 

groundwater seeps would be visible and so that surface water would be flowing towards Bridge Creek. 

The samples were collected from downstream to upstream (e.g., in February 2007, UT-SW-4 was 

collected first, followed by UT-SW-3, etc.) so as to minimize disturbances to downstream sampling 

locations. At each sampling location, the surface water was examined for the presence of sheen or other 

indications o f potential impacts.

Surface water samples were collected using a decontaminated stainless steel pond sampler. The sample 

was transferred directly from the pond sampler to laboratory-prepared sampling jars, which were labeled 

and placed in a cooler with ice. The samples were transported to Veritech Laboratories, a New York- 

certified analytical laboratory, under full Chain-of-Custody documentation.

February 2007 Surface Water Sampling

During the February effort, four surface water samples were collected at the following locations along the 

unnamed tributary stream to Bridge Creek: at the eastern edge o f a culvert that conveys the stream under 

Western Avenue (sample UT-SW-4); near the central portion o f Area 2B (sample UT-SW-3); at the 

western end o f a culvert that conveys the stream under existing railroad tracks at Area 2B (sample UT- 

SW-2); and, at a location immediately to the east of Area 2B (designated as UT-SW-1). All four surface 

water samples collected were analyzed for Priority Pollutant (PP) VOCs with a 15-compound library 

search (VOCs+15), PP SVOCs with a 25-compound library search (SVOCs+25), and PP Metals. This list 

was selected because VOCs and metals have been detected in groundwater at Area 2B at concentrations 

above their AWQSGVs and VOCs, SVOCs, and metals have been detected in soil at Area 2B at 

concentrations above their RSCOs. No other organic compound classes (e.g., pesticides) have been
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detected in soil or groundwater at Area 2B at concentrations above their respective RSCOs or 

AWQSGVs.

Field observations were recorded before and during sample collection. Neither sheen nor other indications 

o f petroleum impacts were observed at any o f the four surface water sample locations. Field parameters, 

including pH, conductivity, turbidity, dissolved oxygen, temperature, and oxygen reduction potential, 

were recorded at each sampling location and reported on the field sampling log included as Appendix A. 

Surface water analytical results are summarized in Tables 2A-2C, respectively. The laboratory analytical 

results are included in Appendix B.

To monitor the effectiveness o f the field decontamination procedures, The Port Authority prepared a field 

blank by running laboratory-grade DI water over the sampling equipment. A duplicate surface water 

sample was collected at location UT-SW-4. The field blank and duplicate samples were analyzed for the 

same parameters as the surface water samples collected. A trip blank sample accompanied the sampling 

jars during transport from the laboratory and the samples during transport to the laboratory. The trip 

blank was analyzed for PP VOCs+15.

The surface water sampling analytical results were compared to the AWQSGVs for Class SD surface 

water. The NYSDEC has classified Bridge Creek and its tributaries as SD, which indicates that the 

stream cannot meet primary or secondary criteria due to man-made/natural conditions. The best use of 

Surface water within the stream is for fish survival and limited fishing.

The targeted organic compounds and metals were either not detected or were detected at concentrations 

below their respective AWQSGV in all samples, except the duplicate sample. The duplicate sample 

contained copper and zinc at concentrations o f 43 micrograms per liter (ug/L) and 110 ug/L, respectively. 

These concentrations slightly exceed the AWQSGV for copper (4.8 ug/L) and zinc (95 ug/L). HMM 

conducted additional sampling in December to further investigate these apparent impacts.

D ecem ber 2007 Surface W ater Sam pling

Because the concentrations of copper and zinc exceeded their respective AWQSGV in one o f two 

samples collected at location UT-SW-4 in February 2007, a third sample was collected to confirm the 

presence or absence o f metal impacts at this location. In addition, surface water samples were collected at 

UT-SW-3 and at two locations (BC-US and BC-DS) in Bridge Creek, in the event delineation was
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SUMMARY OF SURfJ ^ B a TER ANALYTICAL RESULTS-VOCs
^ T E  2 (AREA 2BJ

HHMT-PORT IVORY FACILITY

Sample iQ 
Lab ID
Date ejected
Matenal
Units

New Yor* 
State 

AWQSGV 
(Surface Water*) 

ug/L

UT-SW-1
AC28390-001

02/01/07
Water
ug/L

UT-SW-2
AC28390-0Q2

02/01/07
Water
ug/L

UT-SW-3
AC28390-003

02/01/07
Water
ug/L

UT-SW-4
AC28390-004

02/01/07
Water
ug/L

UT-SW-4**
AC28390-005

02/01/07
Water
ug/L

Cone Qual MDL Cone Qual MDL Cone Qual f/DL Cone Uual "■ T O T " Cone Uual '  MDL "
1 .1 ,1 ,2-T etrachloroethane NS ND 046 ND 0.46 NO 0.46 ND 0.46 ND 0.46
1.1.1 -T richloroethane NS ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33
1 .1 .2.2-' etrachloroethane NS ND 0.21 ND 0.21 NO 0.21 ND 0.21 ND . 0.21
1 .1 .2-Tnchioroethane
1 .1 -bich'oroethane
1.1 -Dich'oroethene
1.2-DicMoroethane

NS
” "NS..........

NS

__ ND _
ND
ND ~

-------------- 025 
0.34 
0.53~

NO
" ' NO ' '

'“ ' no

.... ....... ~ 0 25 „ 
0.34 
0.53

ND 
ND ' *

' "nd *
------------

0.25 
0.34 ' 

'0.53'

ND
n d '

"nd "
---------------

0.25
0.34'
0.53

ND
....ND ”

ND
--- -----------

0.25
0.34

' 0.53
NS ND 0.21 NO ~1 0.21 ND 0.21 ND 0.21 ND 0.21

1 ,2-Dich!oropropane
2-Butanone
2-Chloroetnytvinylether

NS
" .......... NS ~

ND 
" ND ’

------------- 0,46 
"'0.38 ”

NO 
" ’ NO

----------- 0 46 
0.38

ND
“n d "'

0.46
0.38

ND
ND

-------------- 0.46 
' 0.38 ~

ND
"  nd

-------------- 0.46 
"  0.38 '

NS ND 1 0.26 NO 0.26 ND 0.26 ND 0.26 ND 0.262-Hexar.one
4-Methy-2-Pentanone
Acetone
Acrolein

NS ND 0.36 ND 0.36 NO 0.36 ND 0.36 ND 0.36
NS NO 0.17 ND 0.17 ND 0.17 ND 0.17 ND 0.17

........... NS_______ ND 1_______ 2.7 ND n 2.7 ND 27 ND 27 ND 2.7
NS ND 1.5 ND 1.5 ND 1.5 ND 1.5 ND 1.5Acrylonitnle NS ND 0.54 ND 0.54 ND 0.54 ND 0.54 ND 0.54

Benzene 10 ND 0.25 ND 025 ND 025 ND 0.25 ND 0.25
Bromodichloromethane
Bromoforr

NS ND 0.33 ND 0.33 ND 033 ND 0.33 ND 0.33
NS ND 0.29 ND__ 0.29 ND 0.29 ND 0.29 ND 0.29

Bromomethane NS ND 0.23 ND 1 0.23 ND 0.23 ND 023 ND 023Carbon d'suffide 
Carbon tetrachloride

NS ND 0.23 NO 0.23 ND 0.23 ND 0.23 ND 0.23
NS ND 0.44 ND 0.44 ND 044 ND 0.44 ND 0.44

Chlorobenzene 400 ND 0.21 ND 0.21 ND 0.21 ND 0.21 ND 0 21
Chloroethane ‘ NS ND 0.22 NO 022 ND 0.22 ND 0.22 ND 0.22
Chloroform NS ND 1 042 NO 0.42 ND 0.42 ND 0.42 ND 0.42
Chloromethane 
Cis-1.2-Dichloroethene

NS ND 051 . ND 0.51 ND 0.51 NO 0.51 ND 0.51
5 ND 0.31 NO 0.31 ND 0.31 ND 0.31 ND 031

Cis-1,3-D’Chloropropene NS __ ND 0.2 ND 0.2 ND 02 ND 0.2 ND 02
Dibromochioromethane NS NO 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2Ethylbenzene 
M&p-Xylenes 
Methylene ch'oride

NS ND 0.4 NO 0.4 ND 0.4 ND 0.4 ND 0.4
170 Ootai) ND _______ 0.36 NO 0.36 ND 0.36 ND 0.36 ND 0.36

NS ND 0.47 ND 0,47 ND 0.47 ND 0.47 ND 0.47
O-Xylene
Styrene

170 (total)
”" ns

ND
.....nd’ *"

------------- 0.16._ — — NO
no” 0.18

ND
"N D "

------------ 0.16 
048 '

ND
nd'

------------- 0.16 
a  18

ND
~  n d "

-------------- 0.16
6.18

Tetrachio'oethene
Toluene ~ 
Trans-1.2 Dichloroethene 
trans-1.3 -Dichloropropene

1 ND 0.24 NO 0.24 ND 0.24 NO 0.24 ND 0.24
430

............5 .......
.............. NS

ND
'no
ND ""

---------------
0.18 
0.4 ‘

"  6.15' "'

ND
"...ML

" no
----- -

0.18 
0.4 “ 

" 0.15 '

ND 
ND “ 
ND

------------
0.18
0.4

0.15""

ND
"'N D

“ nd
-------- .—

0 18
6*4'" ' 

0.15

ND 
no"  

" ND "
--------------

0.16
0.4 “"'
0.15

Trichloroethene 
Vinyl chloride

40
"........... NS .......

NO
ND

0.28
“ 6765

ND
n d "'"

------ 0.28 
’ 065 '

ND
ND

----- 0.28
'"0.65’

ND
ND

------ 0.28
0*65

ND
nd'

------- 0.28 
0 65"

NS ND NO nD ND ND

AWQSG\’ = Ambient Groundwaier Standards and Guidance Values as 
published in the Division of Water Technical and Operational Guidance 
Series ('. i 1 ). dated June 1998.
* Using Si) water classification with protection for human consumption 
of fish (sarine water).
** cield explicate sample
UG/L s Micrograms per Liter
T!Cs= Teratively identified compounds
ND = Not Detected
NS = No Standard
Qual -  Laboratory Qualifer
Cone = Concentration
MDL = Method Detection Limit

) - *
00
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T A B LE  2B
SU M M AR Y OF S U R FAC E W A T E R  A N A L Y T IC A L  R E S U LT S - SVO C s 

S IT E  2 (A R E A  2 B )
H H M T-P O R T IV O R Y  F A C IL IT Y

Sample ID 
Lab )D
Date Collected
Material
Units

New York 
State 

AW QSGV 
(Surface Water” ) 

ug/L

UT-SW-1
AC28390-001

02/01/07
W ater
ug/L

UT-SW-2
AC28390-002

02/01/07
W ater
ug/L

UT-SW-3
AC28390-003

02/01/07
W ater
ug/L

UT-SW-4
AC28390-004

02/01/07
Water
ug/L

U T-SW -4"
AC28390-005

02/01/07
Water
ug/L

SemiVolatile Organic Compounds Cone Oual MDL Cone OuaT MDL Cone Qual MDL Cone Qual MDL Cone Qual MDL

1,2,4-Trichlorobenzene SO ND 0.51 ND 0.48 ND 0.48 ND 0.48 ND 0.48
1.2-Dichlorobenzene 50 ND 0.6 ND 0.57 ND 0.57 ND 0 57 NO 0.57
1.2-Diphenylhydrazine NS ND 0.14 ND 0.14 ND 0.14 NO 0.14 NO 0.14
1.3-Dichlorobenzene 50 ND 0 74 ND 0,7 ND 0.7 ND 0.7 ND 0.7
1,4-0ichlorobenzene SO ND 0.79 NO 0.75 ND 0.75 ND 0.75 ND 0.75
2,4.5-Trichlorophenol NS NO 2 ND 1.9 ND 1.9 ND 1.9 ND 1.9
2.4,8-Trichlorophenol NS ND 0 92 NO 0.88 ND 0.68 ND 0.88 ND 0.86
2.4-Dichlorophenol NS ND 1.3 ND 1.3 ND 1.3 NO 1.3 NO 1.3
2.4-Dimethylphenol 1000 ND 2.1 ND 2 NO 2 NO 2 ND 2
2.4-Dinilro phenol 400 ND 0.67 ND 0.63 ND 0.63 ND 0.63 ND 0.63
2,4-Oinitrototuene NS NO 0.36 ND 0.36 ND 0.36 ND 0.36 ND 0.36
2,6-Dinitrototuene NS ND 0.35 ND 0.33 ND 0.33 ND 0.33 ND 0.33
2-Chloronaphlhalen'e NS NO 0.43 ND 0.41 ND 0.41 NO 0.41 ND 041
2-Chforo phenol NS NO 1.5 ND 1.5 ND - 1.5 ND 1.5 NO 1.5
2-Melhylnaphlhelene NS ND 3.7 ND 3 5 ND 3.5 ND 3.5 ND 3.5
2-Melhylphenol NS ND 4.1 ND 3.9 ND 3 9 ND 3.9 ND • 3 9
2-Nit roaniline NS ND 1.7 ND 1.7 NO 1.7 ND 1.7 ND 1.7
2-Nitrophenol NS NO 0.85 ND 0.81 ND 0.81 ND 0.61 ND 0.61
3&4-Methylphenol NS ND 4.3 NO 4.1 ND 4.1 ND 4.1_ ND 4 1
3,3'-Dichlorobe nzidin e NS ND 0 84 ND 0.8 ND 0 6 ND 0.8 ND 0 8
3-Nilroaniline NS ND 2.7 ND 2.6 ND 2.6 ND 2.6 ND 2 6
4 ,6-Dinrtro-2-methytphenol NS ND 0.85 ND 0.81 NO 061 ND 0.81 ND 0 61
4-Bromophenyl-phenylether NS ND 0.55 ND 0.53 ND 0.53 ND 0.53 . ND 0.53
4-Chloro-3-methyiphenol NS ND 1.2 ND 11 ND 1.1 ND 1.1 ND 1.1
4-Chloroanitine NS ND 3.2 ND 3 ND 3 ND 3 ND 3
4-Chlorophenyl-phenyleiher NS NO 0.4 NO 0.38 ND 0.36 ND 0.38 ND 0.38
4-Nitroaniline NS ND 1 6 NO 1.6 ND 1.6 ND 1.6 ND 1.6
4-Nttrophenol NS ND 1.1 NO 1.1 ND 1.1 ND 1.1 ND 1.1
Acenaphthene 60 NO 0.27 ND 0.25 ND 0.25 ND 0.25 ND 0.25
Acanaphthytene 20 ND *1 0.26 NO 0 24 ND 0.24 ND 0 24 NO • 0.24
Anthracene 50 ND 0.19 NO 0.19 ND 0.19 ND 0.19 NO 0.19
Benzidine 5 ND 9.1 N D __ 6.6 ND 8.6 ND 8.6 ND Bj6_
Benzo|a]anthracene 0.002 ND 0.24 NO 0.22 ND 0 22 NO 0.22 ND 0 22
Benzo(alpyrene Detection Limit ND 0.17 NO 0.16 ND 0 16 "n o 0.16 ND 0.16
Benzolblfluoranthene 0.002 ND 0 22 ND 021 NO 0.21 _ND . 0.21 ND 0.21
Benzo(g.h,i)perylene 5 ND 0.3 NO 0.29 ND 0.29 ND 0.29 ND ___ 0.29

Benzojkjfluoranlhene 0.002 ND 0.33 ND 0.31 ND 0 31 ND 0.31 ND 0.31
0is<2-Chloroeiho*y)melhflne 5 ND 0.2 ND 0.19 ND 0.19 ND ______ 0.19 NO 0.19

Bis(2-Chloroelhyl)Ether 1 . ND 0.45 ND 0.43 NO 043 NO . . . 0.43 NO . ___ 0 43
0is(2-Chioroisopropy()ether NS ND 0.24 ND 0.23 . ND 0  23 ND 0.23 ND 0.23
8is(2-Ethythexyl)phthalate NS ND 0.39 ND 0.37 NO 0.37 ND 0.37 ND 0.37

Butylbenzyiphthalate NS ND 0.24 NO 0 23 ND 0.23 ND 0.23 ND 0.23
Carbazole NS ND 0.17 ND 0.16 ND 0.16 ND 0.16 ND 0 16

Chrysene NS NO 0.2 ND 0.19 ND 0.19 ND 0.19 ND 0 19
|bbenzo(a.h|Anthracene NS ND 0 26 ND 0.25 NO _ 0,32^ NO 0.25_ ND 0 25

■benzofuran NS ND 1.7 ND 1.6 ND 0.19 ND 1.6 ND 1.6
rciethytphthatete NS ND 0.3 ND 0.28 NO 0.25 ND 0 28 ND 0 28
Dimethyiphthalate NS ND 0 18 NO 0.18 ND 1.6 ND 0.18 ND 0.18
Di-n-butylphihalate NS NO 0.34 ND 0.32 ND 0.26 ND 0.32 NO 0.32
Dl-n-octylphthatale NS NO 0.2 ND 0.19 ND 0.18 NO 0.19 NO 0 19
Fluoranthene NS ND 0.16 ND 0.15 ND 0.15 NO 0.15 ND 0.15
Fluprene 23 ND 0 16 ND 0.15 ND 0.15 ND 0.15 ND 0 15
Hexachlorobenzene 000003 ND 0.29 NO 0.27 ND 0.27 NO 0.27 ND 0.27
Hexachtorobutadiene 0.01 ND 0 66 ND 062’ ND 0 62 ND 0.62 ND 0.62
Hexachlorocydopeniadiene 0.7 NO 4 9 ND 4.6 ND 4 6 ND 4.6 NO 4 6
Hexachloroethane 0.6 ND 0.72 ND 0.68 ND 0.66 ND 0.66 NO 0 68
lndeno(1.2.3-cd|pyrene NS ND 0.19 ND 0.18 ND 0,16 NO 0.18 ND 0 18
Isophorone NS ND 0 15 NO 0.14 ND 0.14 ND 0.14 ND 0.14
Naphthalene 140 ND 0.47 ND 0.44 ND 0.26 ND 0.44 ND 0 44
Nitrobenzene 04 NQ 0.25 NO 0.24 ND 8.8 ND 0.24 ND 0.24
N-Nilrosodimelhylamine NS NO 9.2 ND 6 6 ND 0,15 ND 8.8 ND 8.8
N-Nitroso-Di-N-Propylamine NS ND 0.27 ND 0 2 6 NO 0.44 ND 0 26 ND 026
N-Nitrosodiphenylamine NS ND 0.16 ND 0.15 ND 0 24 ND 0.15 . ND 0 15
Pentachlorophenol NS ND 0.8 ND 0.76 ND 0.76 ND 0.76 ND 0.76
Phenanthrene 14 ND 0.24 NO 0.23 ND 0.23 ND 0 23 ND 0.23
Phenol NS ND . 1.5 ND 1.5 ND 15 ND 1.5 no’ 1.5
Pyrene NS ND 0.1S ND 0,15 ND 0 15 ND Q.15 NO 0.15
Total T ic s NS ND ND ND ND 6.1 J
Notea and A bbrev ia tions:
AW QSGV *  Ambient W ater Quality Standards and Guidance Values as 
published in the Oivtsion o f W ater Technical and Operational Guidance Series 

dated dune 1998.
* Using SO water classification with protection for human consumption of fish 
(saline water).
** Field duplicate sample 
UG/L *  Micrograms per Liter 
ND b Not Detected 
NSa No Standard
TICs = Tentatively Identified Compounds
Qual *  Laboratory Qualifier
Cone s Condensation
MDL *  Method Detection Limit
J= estimated vatue below Ihe calibration range

\ o» 1
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SUMMARY OF S U R F A C ^ ^ E R  ANALYTICAL RESULTS- METALS
SITE 2 (AREA 2B)

HHMT-PORT IVORY FACILITY
Sample ID 
Lab ID
Date Collected
Material
Units

New York 
State 

AW Q SGV 
(Surface Water*) 

 ug/L

UT-SW-1 
AC28390-001 

02/01/07 
Water 
ug/L

UT-SW-2 
AC28390-002 

02/01/07 
Water 
ug/L

UT-SW-3 
AC28390-003 

02/01/07 
Water 
ug/L

UT-SW-4 
AC28390-004 

02/01/07 
Water 
ug/L

UT-SW-4**
AC28390-004 

02/01/07 
Water 
ug/L

Cone <5ual HXST Cone "TSuaP " T O T Cone dual " T O T Cone Qual " T O T Cone dual
Antimony
Arsenic
8arium
Beryllium
Cadmium
Chromium
Copper^
Lead
Mercury
Nickel
Selenium
S ilve r__
Thallium
2inc

_ NS _ 
120

"" 'nsI
NS
21

' 4_8._ 
'20 4  
0.0026 

74 
NS 

* ~2-3
_ NS™~

95"

NO_ 
ND 
1 0 0 " 

ND 
ND ’

ND_I
ND

“ n d " 
" n d " 
ND~ 
NO 
ND 
ND ~ 

‘ ND

7.5
^ 4 "  

25 
4 ~  

2 "  
I 25Z

25. . . . .

- ° : L  
10 _ 
25_" 
1 0 *  

5 *  
25

ND
“ND“

97 
' ND" 
ND 
ND" 

_ND 
ND 
NO*

'n d

n o "
n d "

"ND
“ 34

_7.5_
* 4 " 
*25

11 1
2 __

25 ""

"_0.2_

1 P 
25

~] o~  

J  1
* 25

_ND_ 
4 1
95

N D "
n d 'J

J J D  
ND_" 
ND 

JJ d  
ND__ 
ND 

" n d “ 
ND 
ND~

__7.5__

“ 25“ " 
_ 4 * 

2~  
25 '

" 25_ I  
5_  

0.2 
2.1 " 

0 6 7 '  
0.38 "

"0.35J
0 43

ND
" s ' s "

99
no"
n d "

j j c T

N il

n d

nV
"n d

ND~'

JNP_
51

7.5
4

* 25
V
2 ~

* 25
25

_ 5

_°~2
j o :
_25_
10

* ’5 "
25

JsID 
1 3  '

V70"
n d :
ND * 
ND
43

_ 27_ 
_ND 

10 " 

jioJ
ND
n d ”
i io

7.5 
_ 1

25
4 _
2 _

~2_5__
25
5*'

_ o T
JO  
21 " 

" joJ  
~ _ s '_

25

Notes and Abbreviations:
AW Q SG V  = Ambient Water Quality Standards and Guidance Values as 
published in the Division of Water Technical and Operational Guidance Series 
/1.1.1). dated June 1998
* Using SD water classification with protection for human consumption of fish
UG/L * Micrograms per Liter
** Field duplicate sample
ND = Not Detected
NS = No standard or guidance value
Qual = Laboratory Qualifier
Cone = Concentration
MDL -  Method Detection Limit
NA= Not analyzed
Bold concentrations in shaded cells exceed the AW QSGVs.

O
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required. All four samples were analyzed for copper and zinc. Quality assurance/quality control 

(QA/QC) samples were not collected in December 2007 because the February data confirm that the 

impacts are not due to laboratory or field contamination.

Field observations were recorded before and during sample collection. Neither sheen nor other indications 

of petroleum impacts were observed at any o f the four surface water sample locations. Field parameters, 

including pH, conductivity, turbidity, dissolved oxygen, temperature, and oxygen reduction potential, 

were recorded at each sampling located and reported on the field sampling log included as Appendix A. 

Surface water analytical results are summarized in Table 3. The laboratory analytical results are included 

in Appendix B.

Copper was not detected in any o f the four surface water samples collected. Zinc concentrations ranged 

from 26 to 39 ug/L, below its AWGSGV of 95 ug/L for class SD surface water. In addition, the 

concentration of zinc was slightly greater in Bridge Creek than in the unnamed tributary to Bridge Creek.

5.1 Discussion o f Surface W ater Sam pling

The field observations and analytical results confirm that surface water in the unnamed tributary to Bridge 

Creek is not impacted by organic compounds. In addition, only one (12.5%) o f the eight samples 

collected in February and December 2007 contained any metal at a concentration above its AWQSGV. 

The duplicate sample collected at UT-SW-4 in February 2007 contained slight exceeedances of copper 

and zinc. Copper was not detected in any other surface water sample, indicating that this result was 

anomalous and possibly the result o f the suspension o f fine-grained sediments during sampling. On the 

contrary, zinc was detected in the majority (75%) of the eight surface water samples, suggesting that 

dissolved zinc is likely present in Bridge Creek and its unnamed tributary.

However, the weight o f evidence indicates that dissolved zinc is not generally present in surface water at 

concentrations above its AWQSGV. The sample collected at UT-SW-4 in December 2007 did not 

contain either metal at a concentration above its AWQSGV. Therefore, only one o f three surface water 

samples collected at this location contained zinc at a concentration above its AWQSGV. In addition, the 

average concentration o f zinc in samples collected to date at UST-SW-4 is 62.3 ug/L, below the 

AWQSGV for zinc (95 ug/L).
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TABLE 3
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (DECEMBER 2007)

SITE 2
HHMT-PORT IVORY FACILITY

Sample ID New York UT-SW-3 UT-SW-4 BC-US BC-DS
Lab ID
Date Collected
Material
Units

State 
AWQSGV 

(Surface Water*) 
ug/L

AC34641-001
12/04/07
Water
ug/L

AC34641-002 
12/04/07 
Water 
ug/L

AC34641-003 
12/04/07 
Water 
ug/L

AC34641-005
12/04/07
Water
ug/L

Priority Pollutant Metals Cone Qual MDL Cone Qual MDL Cone Qual ' 'MDL Cone Qual MDL
Antimony NS NA NA NA NA
Arsenic 120 NA NA NA NA
Barium NS NA NA NA NA
Beryllium NS NA NA NA NA
Cadmium 21 NA NA NA NA
Chromium NS NA NA NA NA
Copper
Lead

___  4.8 ND 0.5 ND 0.5 ND 0.5 ND 0.5
204 NA NA NA NA

Mercury 0.0026 NA NA NA NA
Nickel
Selenium
Silver
Thaliium
Zinc ...................  ....... ...... .

74
"  .... NS ' ..............

’ ____ 2 3 '

NA 
NA 

....NA

--------
-----------

NA
.... NA
~ NA

------------ ----------- NA
....NA
’ NA

------------
------------ NA 

NA ’ 
NA

------------
-----------

NS
95""

NA NA NA NA
ND 0.5 26 0.5 37 0.5 39 0.5

Notes and Abbreviations:
AWQSGV = Ambient Water Quality Standards and Guidance Values as 
published in the Division of Water Technical and Operational Guidance Series 
;1.1.1), dated June 1998
' Using SD water classification with protection for human consumption of fish
UG/L = Micrograms per Liter
ND = Not Detected
NS = No standard or guidance value
Qual = Laboratory Qualifier
Cone = Concentration
MDL = Method Detection Limit
NA= Not analyzed

1 of 1



Based on the information above, surface water in Bridge Creek and its tributary is not believed to be 

impacted by any targeted organic compounds or metals.

Comprehensive RIR Site 2
Hatch Mott
MacDonald
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6.0 EXPOSURE ASSESSMENT
The Port Authority completed an exposure assessment to determine if  the potential exists for human and 

ecological receptors to be exposed to known contaminants at the HHMT-Port Ivory Facility. The 

exposure assessment is described in Sections 6.1 through 6.4.

6.1 Nature o f Contam inants at Site 2

The following summarizes the impacts to all environmental media characterized to date. The following 

environmental media have been investigated at and immediately adjacent to Site 2: soil, groundwater, 

surface water in Bridge Creek and its unnamed tributary, sediments along the eastern bank/bed of Bridge 

Creek, and indoor air in remaining structures at Area 2A. The western bank o f Bridge Creek is located to 

the west o f the HHMT-Port Ivory Facility. The sections below document metals and classes of organic 

compounds that have been identified at concentrations greater than applicable NYSDEC Standards, 

Criteria, and Guidance (SCGs) in environmental media investigated. The specific metals and organic 

compounds detected at concentrations in excess o f the applicable NYSDEC guidance values, including 

those believed to be attributable to laboratory contamination o f the sample or to background conditions, 

are listed in Table 4.

The analytical results for soil indicate that three VOCs, various SVOCs, various metals, and four 

pesticides are present in soils at Site 2 at concentrations greater than their respective RSCOs the selected 

soil SCG. The contaminants are present primarily in the historic fill. As previously indicated, the 

elevated concentration of TPHC at AOC-Westem Area (Area 2B) and AOC-Area 2A Southeast will be 

investigated during subsequent investigations currently underway. An investigation is underway at an 

Area 2B AOC (AOC-TE Pipeline) to characterize the soil quality along underground pipelines formerly 

and currently used to transport petroleum.

6.1.2 Groundwater

For this project, the groundwater analytical results have been compared to current NYSDEC AWQSGVs, 

the selected groundwater SCG, for class GA groundwater. Given the location o f the Site and the high 

potential for water to be saline, the class GA groundwater AWQSGVs are not appropriate for use at this 

Site. However, at this time, these represent the only guidance available for groundwater. Please note, 

reference to these standards in this report does not represent any agreement or concurrence that the same

6.1.1 Soil
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A b l e  4
Metals and Compounds Detected at Concentrations above NYSDEC Standards, Criteria, and Guidance (SCGs) 

Howland Hook Marine Terminal-Port Ivory Facility- Site 2 
40 Western Avenue 

Staten Island, New York
SOIL
VOCs SVOCs Pest &PCBs Metals TPHC; O&G; pH; CN; Tot Ph
DICHLOROMETHANE 4-CHLORO-3-METHYLPHENOL DIELDRIN ALUMINUM Petroleum Hydrocarbons (NYSDEC has
BENZENE 4-NITROPHENOL ENDRIN ARSENIC not established a RSCO for TPH;
TRANS-1.3DICHLOROPROPENE BENZO[A]ANTHRACENE HEPTACHLOR EPOXIDE BARIUM however, TPH concentrations were above

BENZO[A]PYRENE CHLORDANE BERYLLIUM 500 mg/kg, the total SVOCs allowed by
BENZO[B]FLOURANTHENE CADMIUM NYSDEC.)
DIBENZO[A,H]ANTHRACENE CALCIUM METAL Note:RSCO=Recommended soil cleanup
PHENOL CHROMIUM objective
CHRYSENE COBALT
ANTHRACENE COPPER
BENZO[K]FLOURANTHENE IRON
FLUORANTHENE LEAD
INDENO[1,2,3-CD]PYRENE MAGNESIUM
PHENANTHRENE MERCURY
PYRENE NICKEL
PHENOL POTASSIUM
FLUORENE SELENIUM
NAPHTHALENE SODIUM
ACENAPHTYLENE ZINC

GROUNDWATER
VOCs SVOCs Pest &PCBs Metals TPHC; O&G; pH; CN; Tot Ph
ACETONE BIS(2-ETHYLHEXYL)PHTHALATE NONE ARSENIC NONE

BARIUM
IRON
LEAD
MAGNESIUM
MANGANESE
SODIUM

SEDIMENT
VOCs SVOCs Pest &PCBs Metals TPHC; O&G; pH; CN; Tot Ph
NONE NONE P,P'-DDD ANTIMONY NONE

P,P'-DDE ARSENIC
P.P'-DDT CADMIUM
TOTAL PCBS CHROMIUM
CHLORDANE LEAD

MERCURY
NICKEL
ZINC

C/I



^ f c > l e

n W b cMetals and Compounds Detected at Concentration^Tbove NYSDEC Standards, Criteria, and Guidance (SCGs) 
Howland Hook Marine Terminal-Port Ivory Facility- Site 2 

40 Western Avenue 
Staten Island, New York

SURFACE WATER
VOCs SVOCs Pest &PCBs Metals TPHC; O&G; pH; CN; Tot Ph
NONE NONE NONE NONE NONE
Indoor Air
VOCs SVOCs Pest &PCBs Metals TPHC; O&G; pH; CN; Tot Ph
TRICHLOROETHENE NONE NONE NONE NONE
Notes; i
VOCs= Volatile organic compounds |
SVOCs= Semi-volatile organic compounds ' I I
Pest= Pesticides i
PCBs= Polychlorinated biphenyls i i
TPHC= Total Petroleum Hydrocarbons l !

i
0&G= Oil and Grease i
CN= Cyanide i
Tot Ph= Total Phenols | | ; |
This list of SCGs is required by the NYSDEC Draft DER-10 Technical Guidance for Site Investigation and Remediation, dated 2002.
1: This table lists the metals and organic compounds by medium tested. i j
2: Samples were collected and analyzed from the following media: soil, groundwater, sediment and surface water.
3: None= None detected above SCGs. I I
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are appropriate for use at Site 2 or the HHMT-Port Ivory Facility. The analytical results for groundwater 

indicate that the following metals are present in groundwater at concentrations greater than their 

respective AWQSGVs: arsenic, barium, iron, lead, magnesium, manganese, and sodium. The 

groundwater analytical results for groundwater samples collected show the presence of one VOC 

(acetone), and one SVOC (bis2-ethylhexylphthalate) above their respective AWQSGV. Acetone and 

bis(2-ethylhexyl)phthalate are common laboratory contaminants, and in fact, the compounds were 

identified as being laboratory contaminants in groundwater samples collected at the same time from (at a 

minimum) adjacent VCP Site 3. Therefore, groundwater at Site 2 is impacted by only the seven metals 

listed above.

6.1.3 Surface Water

The quality o f  surface water in Bridge Creek and its unnamed tributary were investigated because Bridge 

Creek is located adjacent to Area 2A and portions o f its unnamed tributary are situated within the 

boundaries o f  Area 2B. Bridge Creek and its tributaries are tidal, saline streams, which have been 

classified as SD by the NYSDEC. This classification indicates that due to man-made/natural conditions 

the stream(s) cannot meet primary or secondary criteria. The best possible use of surface water in these 

stream(s) is fish survival and limited fishing.

Surface water samples collected from Bridge Creek did not contain metals or organic compounds above 

the NYSDEC AWQSGVs for Class SD surface water, the selected SCG for surface water. As indicated in 

Section 5.0, surface water quality in the tributary stream is not impacted by targeted organic compounds 

or metals.

6.1.4 Sediment

Sediment samples collected from Bridge Creek contained eight metals at concentrations greater than their 

respective NYSDEC Lower Effects Level (LEE) or the Severe Effects Level (SEL): antimony, arsenic, 

cadmium, chromium, lead, mercury, nickel and zinc. The LEL and SEL are the appropriate SCGs for 

metals in sediment.

Four pesticide compounds (P,P’-DDD, P,P’-DDE, P,P’-DDT and chlordane), and total PCBs were 

detected at concentrations above the Human Health Bioaccumulation criteria, the appropriate SCG for 

pesticides and PCBs.
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The potential sources for these sediment impacts include not only the HHMT-Port Ivory Facility, but also 

the following: facilities on the western side o f Bridge Creek; stormwater runoff from Western Avenue, 

which passes over Bridge Creek in two locations that are upgradient of the HHMT-Port Ivory Facility; 

and, impacted sediments at upstream (during low tide) portions o f Bridge Creek. In particular, sediment 

quality upgradient o f the HHMT-Port Ivory Facility is known to be degraded with respect to metals and 

pesticides/PCBs.

The NYSDEC completed a wetlands restoration effort along Bridge Creek upstream (during low tide) of 

the HHMT-Port Ivory Facility. As part of their restoration effort, the NYSDEC collected soil/sediment 

samples in and adjacent to Bridge Creek and analyzed the samples for, among other parameters, 

pesticides and PCBs and the metals arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 

silver. The analytical results indicate that pesticides/PCBs and the following metals are present at 

concentrations above their respective SCGs in soil/sediment upstream (during low tide) o f the HHMT- 

Port Ivory Facility: arsenic, cadmium, chromium, lead, mercuiy, and silver. Pesticides/PCBs and all the 

metals except for silver have also been detected at concentrations above their respective SCGs in 

sediment samples collected along Bridge Creek adjacent to the HHMT-Port Ivory Facility. Therefore, the 

presence o f these impacts cannot be conclusively attributed to former land uses at Area 2A.

In accordance with the Revised Focused SRI Work Plan- Area 2B, dated December 12, 2006, sediment 

quality was not evaluated in the unnamed tributary o f Bridge Creek because surface water is not impacted 

in this stream.

6.1.5 Indoor Air

The performance of an indoor air quality assessment was required at Area 2A by the NYSDEC and 

NYSDOH. This investigative effort was required in three buildings located at Area 2A: Building No. 40, 

then an unoccupied (since demolished) building; Building No. 41, the primary office building utilized by 

The Port Authority; and, Building No. 45, a guard shack. Building No. 41 and Building No. 45 are the 

only remaining permanent structures at Area 2A. Modular construction trailers have been installed on 

elevated piers in the footprint of former Building No. 40; although skirts have been constructed below the 

trailers for aesthetic purposes, the skirts are not airtight, and vapors are not anticipated to accumulate 

below the trailers.
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Air sampling results indicate that low concentrations o f  volatile organic vapors are present within 

Building No. 41 and Building No. 45. Indoor air samples were not collected at Building No. 40 because 

that building was scheduled for demolition. Instead, a soil gas sample was collected at a location adjacent 

to Building No. 40 in accordance with an NYSDOH approved sampling plan.

The sources o f the volatile organic vapors detected in Building No. 41 and Building No. 45 include 

ambient outdoor air, cleaning supplies and other sources within the buildings, and volatile organic vapors 

in soil gas. None o f the indoor air sampling results exceeded the NYSDOH guidance values that have 

been established for specific halogenated organic compounds. In addition, the concentrations o f the 

volatile organic vapors inside these buildings are significantly lower than the guidance values 

promulgated by the National Institute for Occupational Safety and Health. Therefore, indoor air quality is 

not considered to be an issue for Building No. 41 and Building No. 45.

The source for the volatile organic vapors detected in the subsurface adjacent to Building No. 40 may 

potentially be organic compounds in soil or groundwater. Indoor air samples were not collected at 

Building No. 40 because that building was scheduled for demolition. Trichloroethene was the only 

compound detected at a concentration above its NYSDOH guidance value in the soil vapor sample 

collected adjacent to Building No. 40. However, any vapors, including trichloroethene, migrating from 

the subsurface to the area beneath the trailers are anticipated to be diluted and/or vented. Although indoor 

air is not considered to be a concern, the NYSDOH has requested that a venting system be installed 

beneath the trailers situated within the footprint o f Building No. 40. This system will be constructed to 

prevent vapors that could potentially accumulate beneath these structures from migrating into the trailers. 

The venting system will consist o f  louvered vents with a minimum o f  one vent per side o f the trailers, 

which will be installed during implementation o f the RAWP. Periodic inspection, maintenance, and repair 

o f this passive venting system will be specified in the Remedial Action Report.

6.2 Potential Receptors

Two types of potential receptors have been identified at and adjacent to Site 2: human and 

ecological/environmental receptors. There are no residential properties adjacent to Site 2; in fact, except 

for one residential property located along Richmond Terrace adjacent to Site 3 and northeast o f Area 2A, 

no residential populations are situated in the immediate vicinity o f the HHMT-Port Ivory Facility. 

Therefore, the occupants of the residential property are considered the only potential off-site human 

receptors in the vicinity of the HHMT- Port Ivory Facility. Persons present at the site are limited to
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personnel, tenants, or contractors retained by The Port Authority. The Port Authority has implemented 

health and safety measures to minimize contact with contaminants by all persons currently performing 

tasks at the facility and the one residential property located in the site vicinity. Notwithstanding this, 

personnel at the Facility and residents at the referenced property are considered to be potential human 

receptors.

The potential ecological/environmental receptors adjacent to Site 2 are an unnamed tributary of Bridge 

Creek and Bridge Creek itself. Where not culverted, the unnamed tributary o f Bridge Creek meanders on 

and off Area 2B along the southern property boundary o f the HHMT Port Ivory Facility. The Arthur Kill 

tidally influences Bridge Creek. During low tide, surface water in Bridge Creek and the unnamed 

tributary o f Bridge Creek flows towards and discharges into the Arthur Kill, but during high tide, the 

direction o f surface water flow is from the Arthur Kill and up Bridge Creek and its unnamed tributary.

The majority o f the surface drainage from Site 2 appears to be collected by storm drains, which discharge 

into Bridge Creek or its unnamed tributary identified above. The unnamed tributary of Bridge Creek 

collects minor surface drainage via overland flow. Site 2 is serviced by connections to the potable water 

and sanitary system o f New York. No septic systems or potable water wells are located on or near the 

site.

6.3 M igration Pathways

The section presents an evaluation of potential migration pathways from impacted media at the site to 

potential receptors, which have been determined to be Bridge Creek, the unnamed tributary to Bridge 

Creek, and personnel working at the facility are evaluated in this section. Migration pathways are 

considered under both pre-redevelopment conditions and post-redevelopment conditions. 

Redevelopment, which will be completed for economic purposes, will improve environmental conditions 

at the site through the construction o f an environmental cap. The cap will reduce the mobility of 

contaminants to receptors. In each of the subsections below, the identification and discussion of the 

potential migration pathways is organized according to medium and contaminant class.

6.3.1 Pre-Redevelopment Pathways

Soil samples collected at Site 2 exhibited vaiying concentrations o f VOCs, SVOCs, metals, pesticides, 

PCBs, and TPHC, including some metals and organic compounds at concentrations above their respective 

NYSDEC RSCOs. Area 2A is relatively flat, but does slope gently to the east and south toward Bridge
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Creek. Area 2B is also relatively flat, but exhibits a slight slope to the south (i.e., toward the unnamed 

tributary o f Bridge Creek). Therefore, surface soil may be eroded from Site 2 via wind or water transport, 

and the potential exists that the adsorbed metals and compounds could migrate into Bridge Creek or the 

unnamed tributary of Bridge Creek. The Port Authority has not established the prevailing wind direction. 

To be conservative, The Port Authority assumes that metals and organic compounds adsorbed to surface 

soil have the potential to migrate toward the unnamed tributary o f Bridge Creek and to Bridge Creek itself 

and that personnel working at the facility may also be exposed to these metals and compounds via 

inhalation. As noted previously, The Port Authority and its subcontractors implement health and safety 

measures to lessen the likelihood o f  exposure.

Metals and organic compounds in surface or subsurface soil have the potential to migrate to potential 

ecological/environmental receptors (unnamed tributary o f Bridge Creek and Bridge Creek itself) if 

impacted soil is disturbed during intrusive activities. Personnel may be exposed to metals and organic 

compounds (likely SVOCs since VOCs would likely volatilize during the soil disturbance) through the 

inhalation or ingestion o f airborne particulate matter or through dermal contact with soil. Personnel may 

be exposed, via inhalation, to volatile organic vapors released from the subsurface while the intrusive 

activity is being conducted. As noted previously, The Port Authority and its tenants or subcontractors 

will implement health and safety measures to lessen the likelihood o f  exposure.

Metals and organic compounds may also be mobilized by desorbing from soil and dissolving in rainwater 

that ultimately recharges groundwater (i.e., may leach). Alternatively, VOCs and SVOCs may desorb 

from the soil and dissolve in the soil vapor (i.e., may volatilize), and may subsequently dissolve in 

rainwater that ultimately recharges groundwater. Because both pathways result in metals or organic 

compounds in groundwater, these migration pathways are considered to be identical to the groundwater 

pathway discussed below.

Groundwater at Site 2 is not utilized for any potable or non-potable purpose. Therefore, the only potential 

receptors for groundwater are the unnamed tributary of Bridge Creek and Bridge Creek. Groundwater 

impacts at Site 2 are limited to the metals arsenic, barium, iron, lead, magnesium, manganese and sodium. 

Groundwater and any metals dissolved in the groundwater are anticipated to flow towards and discharge 

into the unnamed tributary of Bridge Creek or into Bridge Creek itself. O f course, the mass loading of 

metals into Bridge Creek and its unnamed tributary is low relative to the flow o f water within Bridge
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Creek. Therefore, metals that may be transported via the groundwater migration pathway are diluted 

upon entering either surface water body.

Potential human receptors (i.e., personnel at the HHMT-Port Ivory Facility) are unlikely to be exposed to 

the groundwater impacts detected at Site 2. Groundwater at the HHMT-Port Ivory Facility is not used as 

a source o f potable water; therefore, exposure to dissolved contaminants is possible only when intrusive 

activities are conducted below the water table. When such intrusive work is being conducted, personnel 

could potentially be exposed to metals via dermal contact. However, as noted above, groundwater 

impacts at Site 2 are minimal, and The Port Authority and its subcontractors implement health and safety 

measures to lessen the likelihood o f exposure.

Based on the sampling and analytical investigations conducted to date, there is no conclusive evidence 

that the soil and groundwater impacts detected at Area 2A have impacted surface water or sediment 

quality in the portion of Bridge Creek adjacent to Area 2A. In fact, surface water sampling results show 

that the environmental quality o f surface water in this portion o f Bridge Creek is not impacted. In 

addition, the sediment impacts detected in the portion o f Bridge Creek adjacent to Area 2A may be 

attributable to non-point sources or, based on offsite NYSDEC sampling results, to the presence of 

impacted soil/sediment at upstream (during low tide) portions of Bridge Creek or to other non-point 

source impacts.

Additionally, surface water sampling results show that the environmental quality o f surface water in the 

unnamed tributary o f Bridge Creek, part of which is situated within Site 2 (Area 2A), is not impacted.

6.3.2 Post-Redevelopment Pathways

The following is an assessment o f the potential migration pathways for metals and organic compounds 

adsorbed to surface and/or subsurface soil subsequent to redevelopment. As additional potential 

pathways will not be created during redevelopment, only the potential migration pathways identified in 

Section 6.3.1 (Pre-Redevelopment Pathways) are assessed below.

Following redevelopment with impervious surfaces or the placement o f clean fill, erosion o f impacted 

surface soil is not considered to be a significant migration pathway. Furthermore, the integrity o f the 

impervious cover (i.e., cap) will be inspected on an annual basis, and repairs will be made as necessaiy.
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Following redevelopment, the impervious surfaces will decrease the mass o f metals and organic 

compounds that may leach from soil into groundwater. Therefore, infiltration is considered to be a less 

significant migration pathway subsequent to redevelopment.

Once the impervious cover has been constructed and the clean fill has been placed, the potential for 

personnel working at the facility to have direct contact with impacted soil will be reduced. However, this 

pathway cannot be completely eliminated given that impacted soil may be disturbed in the future (to 

accommodate utility upgrades, repairs, etc.). Therefore, direct contact with soil and groundwater is 

considered a potential migration pathway following redevelopment.

Groundwater is not utilized for any potable or non-potable purpose. Therefore, except for direct contact 

with impacted groundwater by workers (during construction), the only potential receptors for 

groundwater are Bridge Creek and its unnamed tributary. Groundwater and any metals or organic 

compounds dissolved in the groundwater are anticipated to flow towards and discharge into one of these 

surface water bodies. However, the mass loading of these metals and organic compounds to groundwater 

will decrease subsequent to redevelopment; likewise, mass loading o f these substances to Bridge Creek 

and its tributary will also be reduced.

6.4 Exposure A ssessm ent Sum mary

As the redevelopment o f  Site 2 is considered to be part o f the remedial action for the site, this Exposure 

Assessment Summary evaluates post-redevelopment conditions at the site. The presence o f metals and 

organic compounds in soil, and metals in groundwater, at concentrations above their respective criteria is 

not anticipated to be a concern for residents of the property located along Richmond Terrace.

As noted above, the impacted soil and groundwater that will remain following implementation of the Site 

2 RAWP, including the redevelopment o f Site 2, is a concern to facility personnel only in the event that 

subsurface activities are being conducted and the humidity is low. The pathway cannot be completely 

eliminated given that impacted soil may be disturbed in the future (to accommodate utility upgrades, 

repairs etc.). Therefore, direct contact with soil and groundwater is considered a potential migration 

pathway following redevelopment. The concern to personnel is not considered to be significant given the 

low concentrations of organic compounds and metals in the soil.
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Except for direct contact with impacted groundwater by workers (during construction), the only potential 

receptors for groundwater are Bridge Creek and its unnamed tributary. Groundwater and any dissolved 

constituents are anticipated to flow towards and discharge into one o f these surface water bodies. 

Following redevelopment, groundwater at Site 2 and surface water in Bridge Creek and its unnamed 

tributary will be monitored to confirm that contaminant concentrations in groundwater decrease or remain 

constant and that the remaining impacts do not degrade Bridge Creek or its unnamed tributary.
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7.0 HYDROGEN HOLDER INVESTIGATION
The Revised SICRAWP identified former hydrogen holder(s) at Area 2A, but did not provide further 

information regarding these structures. In its December 20, 2004 comment letter, the NYSDEC requested 

confirmation of former hydrogen holder(s) at Site 2 (Area 2A). The NYSDEC further required 

documentation o f its/their location(s) and any associated analytical results. The information related to the 

presence o f hydrogen holder(s) at Area 2 A is included below.

Based on a review of Sanborn Maps, a hydrogen holder (HH) was located approximately 50 feet north of 

a former silicate warehouse, on the southern portion o f Area 2A, adjacent to the eastern Site 1 border. No 

other hydrogen holders were identified on the site. As part of the CRI, HMM reviewed analytical data for 

groundwater and soil samples collected in the vicinity of the former HH. The soil sampling locations 

located within 200 feet o f the former hydrogen holder (as referenced on Sanborn maps) are PG-Fill-04, 

PG-UST1-2 and PG-PA-MW-15, TWP-4, TWP-5, and UST2-6. Please note, sampling locations TWP-4, 

TWP-5, and UST2-6 are located at Site 1. Together these sampling locations were used to evaluate soil 

and groundwater quality in the vicinity of the HH. The sampling locations in proximity to the HH are 

shown on Figure 4.

The concern regarding the hydrogen holders is not that the holders themselves could have discharged 

regulated substances to soil and/or groundwater, but rather that appurtenant equipment (air compressors, 

e.g.) could have discharged these substances. Nine soil samples were collected from PG-Fill-04, PG- 

UST1-2, UST2-6, TWP-4, and TWP-5; no soil samples were collected at PG-PA-MW-15. PG-UST1-2 

and PG-Fill-04 were analyzed for PP VOCs, PP SVOCs, PP pesticides and PCBs, TAL metals, total 

cyanide, total phenolics, O&G, TPHC, and pH. UST2-6, TWP-4, and TWP-5 were analyzed for PP 

VOCs, PP SVOCs, and TPHC. Groundwater samples were collected at PG-PA-MW-15, TWP-4, and 

TWP-5. PG-PA-MW-15 was analyzed for PP VOCs, PP SVOCs, PP pesticides and PCBs, TAL metals, 

total cyanide, total phenolics, O&G, TPHC, and pH. TWP-4 and TWP-5 were analyzed for PP VOCs and 

PP SVOCs. The soil and groundwater sampling analytical results are included on Figure 4.

The soil sampling analytical results indicate that soil impacts above the RSCOs in the vicinity of the 

former HH are limited to the PAH compounds benzo(a)anthracene, benzo(a)pyrene, 

dibenzo(a,h)anthracene, chrysene, and the metals arsenic, copper, iron, mercury, nickel, and zinc. The 

four PAH compounds detected are the only compounds or metals that are listed above and that could be 

related to the presence o f the former HH and appurtenant equipment (if  any). However, the

a c
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PG-Fill-04 11/06/00 11/06/00 11/06/00 11/06/00

Sam pie Depth (ft b gs) 0-2 2-4 4-6 7-8
Media Soil Soil SoO Soil
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METALS

Arsenic 10 8.6 NE NE

C&Jcium Metal NE NE NE NE
Orotm rn NE NE NE NE

CCpper 43 49 NE NE

Lead NE NE NE NE
Magnesium NE NE NE NE
Ntenganese NE NE NE NE
Nckei 15 NE NE NE

Selenium NE NE NE NE

Zinc 130 110 53 24

ken 16000 14000 13000 6800

Sodium NE NE NE NE

Mercury NE NE NE NE

SVOCs

Benzo(a)anthraeene NE NE NE NE

Benzo(a)pyrene 021 NE 0.076J Q081J
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Sodium NE NE
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Benzo(a)pyrene 0.58 NE
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Media Water
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Sodium 24000
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concentrations o f these PAH compounds were similar to those detected in soil throughout the Facility and 

are attributable to the former placement of historic fill at the Facility by P&G. No remedial action is 

warranted with respect to the soil in the vicinity of the former HH.

Groundwater monitoring wells were installed and sampled at locations PG-PA-MW15, TWP-4, and 

TWP-5 listed above. Sodium was the only regulated organic compound or metal detected above the 

AWQSGVs in groundwater upgradient o f the HH, at PG-PA-MW-15. Sodium is not related to the 

presence of hydrogen holders rather from historic industrial site uses. Groundwater downgradient (i.e., at 

well TWP-4 and TWP-5) o f the location o f the former HH is not impacted by VOCs and SVOCs. As 

such, it does not appear that the presence o f the HH has impacted groundwater quality. No further action 

is recommended with respect to the former presence o f the HH at Site 2.
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8.0 CONCLUSIONS AND RECOM M ENDATIONS
All 19 AOCs identified during the Phase I ESA were investigated during the SI, RI, and SRI as necessary. 

Each subsequent phase o f environmental investigation resulted in the additional characterization o f soil, 

groundwater, surface water, and/or sediment at or adjacent to the HHMT-Port Ivory Facility. Five AOCs 

were identified subsequent to the Phase I ESA. Currently, only 3 o f the 24 AOCs (i.e., 13%) identified at 

Site 2 are considered to warrant further investigative and/or remedial efforts. These AOCs are AOC- 

Westem Area, AOC-TE Pipeline, and AOC-Area 2A Southeast. The findings o f additional investigations 

at these AOCs will be summarized in subsequent reports.

Based on the investigative activities completed to date, no further investigative or remedial actions are 

warranted with respect to the following AOCs:

• A O C -U ST1

• AOC-UST 3

• AOC-UST 4

• AOC-Precipitate at Bridge Creek

• AOC-Area E (S&S Tank Field, Super Fat Trap/Block 1400)

• AOC-Area F2 (Waste Oil Drum Storage Area/Block 1400)

• AOC-Area P (Former Product Unloading Pit/Block 1400)

• AOC-Area Q1 (Existing Scale Pit/Block 1338)

• AOC-Railroad Tracks and Siding

• AOC-Pits and Drains

• AOC-Groundwater: Groundwater impacts at GW-14 were addressed by the excavation 

o f soil at Area B (see Area GW-14 below). Groundwater impacts at OP-1 were addressed 

by the excavation of soil (see Area OP-1 below). Although sheen was encountered on 

groundwater at MW-10D, and soil in the vicinity o f this well is impacted by benzene (See 

AOC-Area MW-10D below), the groundwater is not impacted by any organic 

compounds. This AOC excludes potential groundwater impacts at AOCs where 

investigation is underway.

•  AOC-Area MW-10D (soil): Delineation completed in 2007 (4,800 square feet). Benzene 

impacts in soil have not impacted groundwater and are o f no concern relative to human 

health.

• AOC-Hydrogen Holder
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Remedial actions were conducted at the following AOCs. Based on the results o f field observations and 

post excavation soil sample analytical results, no further investigative activities are warranted with respect 

to these AOCs:

• AOC-UST-7: Approximately 204 cubic yards o f LNAPL-impacted soil was removed.

• AOC-Bldg. 20: Approximately 200 tons of LNAPL-impacted soil was removed.

• AOC-Bldg 32/32A: Approximately 50 tons o f LNAPL-impacted soil was removed.

• AOC-Area A West Tank Field Southwest of Building 16)/Block 1400: Approximately 3,306 

cubic yards o f LNAPL-impacted soil was removed.

• AOC-Area B Former Raw Product and By-product AST Areas/Block 1400: Approximately

4.349 cubic yards of LNAPL-impacted soil was removed.

•  AOC-Staining: AOC-Stain 3; unknown quantity o f soil removed.

•  AOC-Former Structures: Approximately 1,537 cubic yards of LNAPL-impacted soil was 

removed.

• AOC-Area GW-14: Groundwater impacts were addressed by the removal o f approximately

4.349 cubic yards of LNAPL-impacted soil with AOC-Area B.

• AOC-Area OP-1: Groundwater impacts were addressed by the removal o f approximately 117 

cubic yards of LNAPL-impacted soil in the vicinity o f OP-1.

•  AOC-Southern Area: Approximately 200 cubic yards o f LNAPL/LNAPL-impacted soil was 

removed at one location during the IRM. All mobile (i.e., free) LNAPL appears to have been 

removed at this location.

The following AOCs were identified subsequent to the performance o f the Phase I ESA, SI and RI and 

require additional investigation and/or remedial actions.

• AOC-Western Area: LNAPL-impacted soil was initially observed in AOC-Westem Area during 

construction activities. While the presence o f LNAPL in soil at AOC-Western Area is itself an 

impact, soil and groundwater sampling analytical results from the initial investigation o f AOC- 

Westem Area indicate that the presence o f LNAPL-impacted soil at this AOC has not degraded 

the environmental quality o f soil or groundwater with respect to regulated metals and organic 

compounds and relative to the impacts attributable to fill materials placed at the HHMT-Port 

Ivory Facility by P&G. Additional investigation of soil and groundwater quality is warranted in
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the vicinity of AOC-Westem Area, particularly to the east and south. Based on the results o f these 

additional investigations, remedial efforts beyond the soil removal already completed may or may 

not be warranted.

• AO C-TE Pipeline: LNAPL-impacted soil was encountered during an investigation o f soil and 

groundwater along the Tidewater pipelines in AOC-Southem Area; however, the investigation of 

soil and groundwater quality along a pipeline in an easement to Texas Eastern is ongoing. 

Additionally, soil and groundwater quality along a second pipeline previously owned by Texas 

Eastern and currently owned by IMTT located southeast of AOC-Western Area near the unnamed 

tributary of Bridge Creek is ongoing. Due to their close proximity, both pipelines were identified 

as AOC-TE Pipeline. Therefore, the investigation o f soil and groundwater quality along both 

pipelines is being conducted simultaneously.

• AO C-Area 2A Southeast: While performing storm water drainage improvements along Western 

Avenue subsequent to the SRI, LNAPL-impacted soil was encountered in an excavation located 

immediately adjacent to the west o f Western Avenue (Area 2A). The excavation was determined 

to be located approximately three feet from the Tidewater pipelines. Initial soil sample results 

indicated TPHC concentrations ranged from 1,200 mg/kg to 14,000 mg/kg in the analyzed soil 

samples. The concentration o f TPHC in two samples exceeded 5,000 mg/kg, the site-specific 

threshold at which the potential presence of free LNAPL must be investigated. Further 

investigative activities are ongoing at AOC-Area 2A Southeast.

The following AOC warrants additional remedial actions for soil, but not groundwater, quality. Should 

AOC-Westem Area, AOC-TE Pipeline, and AOC-Area 2A Southeast warrant remedial actions, these 

areas will be remediated as specified in the approved Site 2 RAWP. Although the environmental quality 

o f groundwater at Site 2 is not believed to warrant remedial action, groundwater quality will be monitored 

during post-redevelopment monitoring. All remedial actions and post-remedial monitoring will be 

implemented as per the approved Site 2 RAWP.

• Historic Fill M aterial: An impervious cap will be constructed throughout approximately 50-90% 

of Site 2. Any areas at the site that will remain uncapped following redevelopment will be 

covered with a minimum of one foot o f clean cover material with a demarcation barrier (i.e., geo

textile, plastic liner, or equivalent) between the original land surface and the cover.

V
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APPENDIX A 

SURFACE WATER SAMPLING LOGS



THE PORT AUTHORITY OF NY& NJ

MATERIALS ENGINEERING DIVISION 

WATER QUALITY DATA SHEET

PROJECT: HHMT - PORT IVORY CHARGE CODE: CP11634502

Surface Water from Bridge Creek & Unnamed Tributary DATE: 12 / 04 / 2007

WEATHER CONDITIONS: Cloudy and Snowing - 32°F

ANALYSIS pH COND DO TEMP ORP TURB
SAMPLE ID SAMPLE TIME TIME ( SU ) ( ms/m) (mg/L) (°C ) ( mV ) (NTU)

SAMPLED BY:______________ T. Gard / S. Byrne

COMMENTS:

BC-US: ice layer on surface of water.



THE PORT AUTHORITY OF NY & N J

MATERIALS ENGINEERING DIVISION  

W ATER QUALITY DATA SHEET

PROJECT: PORT IVORY CHARGE CODE: CP11-233-295
Surface Water from Unnamed Tributary DATE: 02 / 01 / 07

WEATHER CONDITIONS: cloudy, 34°F

SAMPLE ID TIME
pH 

( SU )
COND 

( m s/m )
TURB
(NTU)

DO
(mg/L)

TEMP
(oC)

SALINITY
(%)

TDS
(g/L) SPG

ORP 
( mV )

UT-SW-4 14:48 7.51 101.0 55.0 9.27 4.2 2

UT-SW-3 15:02 7.50 70.4 61.0 9.49 2.8 -3

UT-SW-2 15:15 7.58 67.0 56.3 9.87 2.4 15

UT-SW-1 15:31 7.51 77.1 52.3 9.86 2.1 36

•

I
I

I

I !

i ... i

SAMPLED BY: 

COMMENTS:

T. Gard / B. Swofford



APPENDIX B

SURFACE WATER SAMPLING 
ANALYTICAL RESULTS



CT#: PH-0671 

MA#: NJ386 

NJ#: 14622

NY#: 11408 

PA#: 68-463
Report Of Analysis
veritech laboratories

fo : PORT AUTHORITY OF NY & NJ
MATERIALS ENGINEERING DIV. 
241 ERIE ST.
ROOM 234
JERSEY CITY NJ

Attention:
Project:

D.Bailey/A.Zafirelis 
Port Ivory

Date Collected: 2/1/2007

Date Submitted: 2/2/2007

Date Reported: 2/12/2007
07310-1397

Lab#: IAC28390-001
TestGroup

SamplelD: PIT-UT-SW-1-020107SW1.

Analyte DF Units
DRAFT 

MDL/PQL/RL RESULT

AC28390-001 PIT-UT -SW-1 -020107SW1 1
r) 245.1 
Mercury 1 ug/L 0.20 ND

nr) 200.7 
Antimony 0.5 ug/L 7.5 ND
Arsenic 0.5 ug/L 4.0 ND
Barium 0.5 ug/L 25 100
Beryllium 0.5 ug/L 4.0 ND
Cadmium 0.5 ug/L 2.0 ND
Chromium 0.5 ug/L 25 ND
Copper 0.5 ug/L 25 ND
Lead 0.5 ug/L 5.0 ND
Nickel 0.5 ug/L 10 ND
Selenium 0.5 ug/L 25 ND
Silver 0.5 ug/L 10 ND
Thallium 0.5 ug/L 5.0 ND
Zinc 0.5 ug/L 25 ND

•   _______________
ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216 Page 1 o f 20
175 Route 46 West, Unit D, Fairfield, NJ 07004



AC28390-001
TestGroup

SamplelD: PIT-UT-SW-1-020107SW1

Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t) ND
LIBRARY SEARCH: :TotalSemiVolatileTic 1 ug/L NA(r.t.) ND

1,2,4-T richlorobenzene 1 ug/L 0.51 ND
1,2-Dichlorobenzene 1 . ug/L 0.60 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.74 ND
1,4-Dichlorobenzene 1 ug/L 0.79 ND
2,4,5-Trichlorophenol 1 ug/L 2.0 ND
2,4,6-T richlorophenol 1 ug/L 0.92 ND
2,4-Dichlorophenol 1 ug/L 1.3 ND
2,4-Dimethylphenol 1 ug/L 2.1 ND
2,4-Dinitrophenol 1 ug/L 0.67 ND
2,4-Dinitrotoluene 1 ug/L 0.38 ND
2,6-Dinitrotoluene 1 ug/L 0.35 ND
2-C hloronaphthalene 1 ug/L 0.43 ND
2-Chlorophenol 1 ug/L 1.5 ND
2-Methylnaphthalene 1 ug/L 3.7 ND
2-Methylphenol 1 ug/L 4.1 ND
2-Nitroaniline 1 ug/L 1.7 ND
2-Nitrophenol 1 ug/L 0.85 ND
3&4-Methylphenol 1 ug/L 4.3 ND
3,3’-Dichlorobenzidine 1 ug/L 0.84 ND
3-Nitroaniline 1 ug/L 2.7 ND
4,6-Dinitro-2-methylphenol 1 ug/L 0.85 ND
4-Bromophenyl-phenylether 1 ug/L 0.55 ND
4-Chloro-3-methylphenol 1 ug/L 1.2 ND
4-Chloroaniline 1 ug/L 3.2 ND
4-Chlorophenyl-phenylether 1 ug/L 0.40 ND
4-Nitroaniline 1 ug/L 1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.27 ND
Acenaphthylene 1 ug/L 0.26 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L - 9.1 ND
Benzo[a]anthracene 1 ug/L 0.24 ND
Benzo[a]pyrene 1 ug/L 0.17 ND
Benzo[b]fluoranthene 1 ug/L 0.22 ND
Benzojg ,h, ijperylene 1 ug/L 0.30 ND
Benzo[k)fluoranthene 1 ug/L 0.33 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.20 ND
Bis(2-Chloroethyl)ether 1 ug/L 0.45 ND
Bis(2-Chloroisopropyl)ether 1 ug/L 0.24 ND
Bis(2-Ethylhexyl)phthalate 1 ug/L 0.39 ND
Butylbenzylphthalate 1 ug/L 0.24 ND
Carbazole 1 ug/L 0.17 ND
Chrysene 1 ug/L 0.20 ND
Dibenzo[a,h]anthracene 1 ug/L 0.26 ND
Dibenzoturan 1 ug/L 1.7 ND
Diethylphthalate 1 ug/L 0.30 ND
Dimethyiphthalate 1 ug/L 0.18 ND
Di-n-butylphthalate 1 ug/L 0.34 ND
Di-n-octylphthalate 1 ug/L 0.20 ND
Fluoranthene 1 ug/L 0.16 ND
Fluorene 1 ug/L 0.16 ND

k Hexachlorobenzene 1 ug/L 0.29 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 2 of 20



IAC28390-001 SamplelD: PIT-UT-SW-1-020107SW1

TestGroup Analyte DF Units
DRAFT

MDL/PQL/RL RESULT
Hexachlorobutadiene 1 ug/L 0.66 ND
Hexachlorocyclopentadiene 1 ug/L 4.9 ND

^  Hexachloroethane 1 ug/L 0.72 ND
J r  lndeno[1,2,3-cd]pyrene 1 ug/L 0.19 ND

Isophorone 1 ug/L 0.15 ND
Naphthalene 1 ug/L 0.47 ND
Nitrobenzene 1 ug/L 0.25 ND
N-Nitrosodimethylamine 1 ug/L 9.2 ND
N-Nitroso-di-n-propylamine 1 ug/L 0.27 ND
N-Nitrosodiphenylamine 1 ug/L 0.16 ND
Pentachlorophenol 1 ug/L 0.80 ND
Phenanthrene 1 ug/L 0.24 ND
Phenol 1 ug/L 1.5 ND
Pyrene 1 ug/L 0.15 ND

Volatile Organics + 15 (624)
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalVolatileTic 1 ug/L NA(r.t.) ND

1,1,1,2-Tetrachloroethane 1 ug/L 0.46 ND
1,1,1 -T richloroethane 1 ug/L 0.33 ND
1,1,2,2-T etrachloroethane 1 ug/L 0.21 ND
1,1,2-Trichloroethane 1 ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene 1 ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dichloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND
4-Methyt-2-Pentanone 1 ug/L 0.17 ND
Acetone 1 ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane 1 ug/L 0.23 ND
Carbon disulfide 1 ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene 1 ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L 0.51 ND
cis-1,2-Dichloroethene 1 ug/L 0.31 ND
cis-1,3-Dichloropropene 1 ug/L 0.20 ND
Dibromochloromethane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xylenes 1 ug/L 0.36 ND
Methylene chloride 1 ug/L 0.47 ND
o-Xylene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
Tetrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dichloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
Trichloroethene 1 ug/L 0.28 ND

4 k  Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report O f Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 3 of 20



Lab#: AC28390-002
TestGroup

SamplelD:, PIT-UT-SW-2-020107SW1

Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

AC28390-002 PIT-UT-SW-2-020107SW1

Mercury (Water) 245.1 
Mercury

PP Metals (Water) 200.7 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

0.20

7.5
4.0 
25
4.0
2.0 
25 
25
5.0 
10 
25 
10
5.0 
25

ND

ND
ND
97
ND
ND
ND
ND
ND
ND
ND
ND
ND
34

•  : :____________________________________
ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216 Page 4  of 20
175 Route 46 West, Unit D, Fairfield, NJ 07004



! AC28390-002 SamplelD: PIT-UT-SW-2-020107SW1

TestGroup Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalSemiVolatileTic 1 ug/L NA(r.t.) ND

1,2,4-T richlorobenzene 1 ug/L 0.48 ND
1,2-Dichlorobenzene 1 ug/L 0.57 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.70 ND
1,4-Dichlorobenzene 1 ug/L 0.75 ND
2,4,5-T richlorophenol 1 ug/L 1.9 ND
2,4,6-T richlorophenol 1 ug/L 0.88 ND
2,4-Dichlorophenol 1 ug/L 1.3 ND
2,4-Dimethylphenol 1 ug/L 2.0 ND
2,4-Dinitrophenol 1 ug/L 0.63 ND
2,4-Dinitrotoluene 1 ug/L 0.36 ND
2,6-Dinitrotoluene 1 ug/L 0.33 ND
2-Chloronaphthalene 1 ug/L 0.41 ND
2-Chlorophenol 1 ug/L 1-5 ND
2-Methytnaphthalene 1 ug/L 3.5 ND
2-Methytphenol 1 ug/L 3.9 ND
2-Nitroaniline 1 ug/L 1.7 ND
2-Nitrophenol 1 ug/L 0.81 ND
3&4-Methylphenol 1 ug/L 4.1 ND
3,3'-Dichlorobenzidine 1 ug/L 0.80 ND
3-Nitroaniline 1 ug/L 2.6 ND
4,6-Dinitro-2-methylphenol 1 ug/L 0.81 ND
4-Bromophenyt-phenylether 1 ug/L 0.53 ND
4-Chloro-3-methylphenol 1 ug/L 1.1 ND
4-Chloroaniline 1 ug/L 3.0 ND
4-Chlorophenyl-phenylether 1 ug/L 0.38 ND
4-Nitroaniline 1 ug/L 1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.25 ND
Acenaphthylene 1 ug/L 0.24 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L 8.6 ND
Benzo[a]anthracene 1 ug/L 0.22 ND
Benzo[a]pyrene 1 ug/L 0.16 ND
Benzo[b]fluoranthene 1 ug/L 0.21 ND
Benzo[g,h,i]perylene 1 ug/L 0.29 ND
Benzo[k]fluoranthene 1 ug/L 0.31 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.19 ND
Bis(2-Chloroethyl)ether 1 ug/L 0.43 ND
Bis(2-Chloroisopropyl)ether 1 ug/L 0.23 ND
Bis(2-Ethylhexyl)phthalate 1 ug/L 0.37 ND
Butyl benzylphthalate 1 ug/L 0.23 ND
Carbazole 1 ug/L 0.16 ND
Chrysene 1 ug/L 0.19 ND
Dibenzo[a,h]anthracene 1 ug/L 0.25 ND
Dibenzofuran 1 ug/L 1.6 ND
Diethylphthalate 1 ug/L 0.28 ND
Dimethylphthalate 1 ug/L 0.18 ND
Di-n-butylphthalate 1 ug/L 0.32 ND
Di-n-octylphthalate 1 ug/L 0.19 ND
Fluoranthene 1 ug/L 0.15 ND
Fluorene 1 ug/L 0.15 ND

|  Hexachlorobenzene 1 ug/L 0.27 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 5 of 20



Lab#: AC28390-002 SamplelD: PIT-UT-SW-2-020107SW1

TestGroup Analyte DF Units MDL/PQL/RL RESULT
Hexachlorobutadiene 1 ug/L 0,62 ND
Hexachlorocyclopentadiene 1 ug/L 4,6 ND

»
Hexachloroethane 1 ug/L 0.68 ND
lndeno[1,2,3-cd]pyrene 1 ug/L 0.18 ND
Isophorone 1 ug/L 0.14 ND
Naphthalene 1 ug/L 0.44 ND
Nitrobenzene 1 ug/L 0.24 ND
N-Nitrosodimethyl amine ug/L 8.8 ND
N-Nitroso-di-n-propylamine 1 ug/L 0.26 ND
N-Nitrosodiphenytamine 1 ug/L 0.15 ND
Pentachlorophenol 1 ug/L 0.76 ND
Phenanthrene 1 ug/L 0.23 ND
Phenol 1 ug/L 1.5 ND
Pyrene

Volatile Organics + 15 (624)

1 ug/L 0.15 ND

LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalVolatileTic 1 ug/L NA(r.t.) ND

1,1,1,2-T etrachloroethane 1 ug/L 0.46 ND
1,1,1 -T richloroethane 1 ug/L 0.33 ND
1,1,2,2-T etrachloroethane 1 ug/L 0.21 ND
1,1,2-T richloroethane 1 ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene 1 ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dichloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND

•
4-Methyt-2-Pentanone 1 ug/L 0.17 ND
Acetone 1 ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane 1 ug/L 0.23 ND

' Carbon disulfide 1 ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene 1 ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L 0.51 ND
cis-1,2-Dichloroethene 1 ug/L 0.31 ND
cis-1,3-Dichloropropene 1 ug/L 0.20 ND
Dibromochlorome thane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xyienes 1 ug/L 0.36 ND
Methylene chloride 1 ug/L 0.47 ND
o-Xytene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
T etrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dichloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
Trichloroethene 1 ug/L 0.28 ND

•
Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 6 of 20



Lab#: AC28390-003 SamplelD: PIT-UT-SW-3-020107SW1 d r a f t  
DF Units MDL/PQL/RL RESULTTestGroup Analyte

AC28390-003 PIT-UT-SW-3-020107SW1

Mercury (Water) 245.1
Mercury 1 ug/L 0.20 ND

PP Metals (Water) 200.7 
Antimony 0.5 ug/L 7.5 ND
Arsenic 0.5 ug/L 4.0 4.1
Barium 0.5 ug/L 25 95
Beryllium 0.5 ug/L 4.0 ND
Cadmium 0.5 ug/L 2.0 ND
Chromium 0.5 ug/L 25 ND
Copper 0.5 ug/L 25 ND
Lead 0.5 ug/L 5.0 ND
Nickel 0.5 ug/L 10 ND
Selenium 0.5 ug/L 25 ND
Silver 0.5 ug/L 10 ND
Thallium 0.5 ug/L 5.0 ND
Zinc 0.5 ug/L 25 ND

f t  ____________________________________
ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 7 of 20



Lab#: AC28390-003 . ■  SamplelD: PIT-UT-SW-3-020107SW1 H ^ H H I DRAFT
RESULTTestGroup Analyte DF Units MDL/PQL/RL

Semivolatile Organics + 25 (625)
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :T otalSemiVolatileTic 1 ug/L NA(r.t.) NDw 1,2,4-T richlorobenzene 1 ug/L 0.48 ND

1,2-Dichlorobenzene 1 ug/L 0.57 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.70 ND
1,4-Dichlorobenzene 1 ug/L 0.75 ND
2,4,5-T richlorophenol 1 ug/L 1.9 ND
2,4,6-Trichlorophenol 1 ug/L 0.88 ND
2,4-Dichlorophenol ug/L 1.3 ND
2,4-Dimethylphenol 1 ug/L 2.0 ND
2,4-Dinitrophenol 1 ug/L 0.63 ND
2,4-Dinitrotoluene 1 ug/L 0.36 ND
2,6-Dinitrotoluene 1 ug/L 0.33 ND
2-Chloronaphthalene 1 ug/L 0.41 ND
2-Chlorophenol 1 ug/L 1.5 ND
2-Methylnaphthalene 1 ug/L 3.5 ND
2-Methylphenol 1 ug/L 3.9 ND
2-Nitroaniline 1 ug/L 1.7 ND
2-Nitrophenol 1 ug/L 0.81 ND
3&4-Methylphenol 1 ug/L 4.1 ND
3,3'-Dichlorobenzidine 1 ug/L 0.80 ND
3-Nitroaniline ug/L 2.6 ND
4,6-Dinitro-2-methylphenol 1 ug/L 0.81 ND
4-Bromophenyl-phenylether 1 ug/L 0.53 ND
4-Chloro-3-methylphenol 1 ug/L 1.1 ND
4-Chloroaniline 1 ug/L 3.0 ND

»
4-Chlorophenyl-phenylether 1 ug/L 0.38 ND
4-Nitroaniline 1 ug/L 1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.25 ND
Acenaphthylene ug/L 0.24 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L 8.6 ND
Benzo[a]anthracene 1 ug/L 0.22 ND
Benzo[a]pyrene 1 ug/L 0.16 ND
Benzo[b]fluoranthene 1 ug/L 0.21 ND
Benzo[g, h, ijperylene 1 ug/L 0.29 ND
Benzo[k]fluoranthene 1 ug/L 0.31 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.19 ND
Bis(2-Chloroethyl)ether 1 ug/L 0.43 ND
Bis(2-Chloroisopropyl)ether 1 ug/L 0.23 ND
Bis(2-Ethylhexyl)phthalate 1 ug/L 0.37 ND
Butyl benzylphthalate 1 ug/L 0.23 ND
Carbazole 1 ug/L 0.16 ND
Chrysene 1 ug/L 0.19 ND
Dibenzo[a,h]anthracene 1 ug/L 0.25 ND
Dibenzofuran 1 ug/L 1.6 ND
Diethylphthalate 1 ug/L 0.28 ND
Dimethylphthalate 1 ug/L 0.18 ND
Di-n-butylphthalate 1 ug/L 0.32 ND
Di-n-octylphthalate 1 ug/L 0.19 ND
Fluoranthene 1 ug/L 0.15 ND
Fluorene 1 ug/L 0.15 ND
Hexachlorobenzene 1 ug/L 0.27 ND

ND = Not Detected

Veritech Report Of Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 8 of 20



I AC28390-003 SamplelD: PIT-UT-SW-3-020107SW1

TestGroup Analyte DF Units
DRAFT

MDL/PQL/RL RESULT
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno[1,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamlne
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Volatile Organics + 15 (624)
LIBRARY SEARCH: :No Unknown Compounds Detected 
LIBRARY SEARCH: :TotalVolatileTic

1.1.1.2-T etrachloroethane 
1,1,1 -T richloroethane
1.1.2.2-T etrachloroethane
1.1.2-T richloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethane
1.2-Dichloropropane 
2-Butanone 
2-Chloroethylvinylether 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochlorome thane
Ethylbenzene
m&p-Xylenes
Methylene chloride
o-Xyiene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene 
trans-1,3-dichloropropene 
Trichloroethene 
Vinyl chloride

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

0.62
4.6 
0.68 
0.18 
0.14 
0.44 
0.24 
8.8 
0.26 
0.15 
0.76 
0.23
1.5 
0.15

0(r.t.)
NA(r.t.)
0.46
0.33
0.21
0.25
0.34
0.53
0.21
0.46
0.38
0.26
0.36
0.17
2.7
1.5 
0.54 
0.25 
0.33 
0.29 
0.23 
0.23 
0.44 
0.21 
0.22 
0.42 
0.51 
0.31 
0.20 
0.20 
0.40 
0.36 
0.47 
0.16 
0.18 
0.24 
0.18 
0.40 
0.15 
0.28 
0.65

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 9 of 20



Lab#: AC28390-004 SamplelD: PITrUT-SW-4-020107SW1

TestGroup Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

AC28390-004 PIT-UT-SW-4-020107SW1

Mercury (Water) 245.1
Mercury 1 ug/L 0.20 ND

PP Metals (Water) 200.7
Antimony 0.5 ug/L 7.5 ND
Arsenic 0.5 ug/L 4.0 5.9
Barium 0.5 ug/L 25 99
Beryllium 0.5 ug/L 4.0 ND
Cadmium 0.5 ug/L 2.0 ND
Chromium 0.5 ug/L 25 ND
Copper 0.5 ug/L 25 ND
Lead 0.5 ug/L 5.0 8.0
Nickel 0.5 ug/L 10 ND
Selenium 0.5 ug/L 25 ND
Silver 0.5 ug/L 10 ND
Thallium 0.5 ug/L 5.0 ND
Zinc 0.5 ug/L 25 51

ND = Not Detected

Veritech Report Of Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 10 of 20



Lab#: AC28390-004 BsamplelD: . PIT-UT-SW-4-020107SW1 DRAFT
RESULTTestGroup Analyte DF Units MDL/PQL/RL

Semivolatile Organics + 25 (625)
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalSemiVolatileTic 1 ug/L NA(r.t.) ND

1,2,4-Trichlorobenzene 1 ug/L 0.48 ND
1,2-Dichlorobenzene 1 ug/L 0.57 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.70 ND
1,4-Dichlorobenzene 1 ug/L 0.75 ND
2,4,5-T richlorophenol 1 ug/L 1.9 ND
2,4,6-T richlorophenol 1 ug/L 0.88 ND
2,4-Dichlorophenol 1 ug/L 1.3 ND
2,4-Dimethylphenol 1 ug/L 2.0 ND
2,4-Dinitrophenol 1 ug/L 0.63 ND
2,4-Dinitrotoluene 1 ug/L 0.36 ND
2,6-Dinitrotoluene 1 ug/L 0.33 ND
2-Chloronaphthalene 1 ug/L 0.41 ND
2-Chlorophenol 1 ug/L 1.5 ND
2-Methylnaphthalene 1 ug/L 3.5 ND
2-Methylphenol 1 ug/L 3.9 ND
2-Nitroaniline 1 ug/L 1.7 ND
2-Nitrophenol 1 ug/L 0.81 ND
3&4-Methylphenol 1 ug/L 4.1 ND
3,3'-Dichlorobenzidine 1 ug/L 0.80 ND
3-Nitroaniline 1 ug/L 2.6 ND
4,6-Dinitro-2-methylphenol 1 ug/L 0.81 ND
4-Bromophenyl-phenylether 1 ug/L 0.53 ND
4-Chloro-3-methylphenol 1 ug/L 1.1 ND
4-Chloroaniline 1 ug/L 3.0 ND
4-Chlorophenyl-phenylether 1 ug/L 0.38 ND
4-Nitroaniline 1 ug/L 1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.25 ND
Acenaphthylene 1 ug/L 0.24 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L 8.6 ND
Benzo[a]anthracene 1 ug/L 0.22 ND
Benzo[a]pyrene 1 ug/L 0.16 ND
Benzo[b]fiuoranthene 1 ug/L 0.21 ND
Benzo[g,h,i]perylene 1 ug/L 0.29 ND
Benzo[k]fiuoranthene 1 ug/L 0.31 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.19 ND
Bis(2-Chloroethyl)ether 1 ug/L 0.43 ND
Bis(2-Chloroisopropyl)ether 1 ug/L 0.23 ND
Bis(2-Ethylhexyl)phthalate 1 ug/L 0.37 ND
Butylbenzylphthalate 1 ug/L 0.23 ND
Carbazole 1 ug/L 0.16 ND
Chrysene 1 ug/L 0.19 ND
Dibenzo[a,h]anth racene 1 ug/L 0.25 ND
Dibenzofuran 1 ug/L 1.6 ND
Diethylphthalate 1 ug/L 0.28 ND
Dimethylphthalate 1 ug/L 0.18 ND
Di-n-butylphthalate 1 ug/L 0.32 ND
Di-n-octylphthalate 1 ug/L 0.19 ND
Fluoranthene 1 ug/L 0.15 ND
Fluorene 1 ug/L 0.15 ND
Hexachlorobenzene 1 ug/L 0.27 ND

ND = Not Detected

Veritech Report O f Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004

Page 11 of 20



Lab#: I AC28390-004 1  SamplelD: PIT-UT-SW-4-020107SW1 D R A FT
TestGroup Analyte DF U n its MDL/PQL/RL RESULT

Hexachlorobutadiene 1 ug/L 0.62 ND
Hexachlorocyclopentadiene 1 ug/L 4.6 ND

»
Hexachloroethane 1 ug/L 0.68 ND
lndeno[1,2,3-cd]pyrene 1 ug/L 0.18 ND
Isophorone 1 ug/L 0.14 ND
Naphthalene ug/L 0.44 ND
Nitrobenzene 1 ug/L 0.24 ND
N-Nitrosodimethylamine 1 ug/L 8.8 ND
N-Nitroso-di-n-propylamine 1 ug/L 0.26 ND
N-Nitrosodiphenylamine 1 ug/L 0.15 ND
Pentachlorophenol 1 ug/L 0.76 ND
Phenanthrene 1 ug/L 0.23 ND
Phenol 1 ug/L 1.5 ND
Pyrene 1 ug/L 0.15 ND

Volatile Organics + 15 (624)
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalVolatileTic 1 ug/L NA(r.t.) ND

1,1,1,2-T etrachloroethane 1 ug/L 0.46 ND
1,1,1-Trichloroethane 1 ug/L 0.33 ND
1,1,2,2-T etrachloroethane 1 ug/L 0.21 ND
1,1,2-T richloroethane 1 ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dichloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND

•
4-Methyl-2-Pentanone 1 ug/L 0.17 ND
Acetone ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane 1 ug/L 0.23 ND
Carbon disulfide 1 ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L 0.51 ND
cis-1,2-Dichloroethene 1 ug/L 0.31 ND
cis-1,3-Dichloropropene 1 ug/L 0.20 ND
Dibromochlorome thane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xylenes 1 ug/L 0.36 ND
Methylene chloride 1 ug/L 0.47 ND
o-Xylene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
Tetrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dichloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
T richloroethene 1 ug/L 0.28 ND

• Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report O f Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 12 of 20



Lab#: AC28390-005
TestGroup

SamplelD: PIT-UT-SWDUP-020107SW1

Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

AC28390-005 PIT-UT-SWDUP-020107SW1

Mercury (Water) 245.1
Mercury 1 ug/L 0.20 ND

?r) 200.7
Antimony 0.5 ug/L 7.5 ND
Arsenic ■ 0.5 ug/L 4.0 13
Barium 0.5 ug/L 25 170
Beryllium 0.5 ug/L 4.0 ND
Cadmium 0.5 ug/L 2.0 ND
Chromium 0.5 ug/L 25 ND
Copper 0.5 ug/L 25 43
Lead 0.5 ug/L 5.0 27
Nickel 0.5 ug/L 10 10
Selenium 0.5 ug/L 25 ND
Silver 0.5 ug/L 10 ND
Thallium 0.5 ug/L 5.0 ND
Zinc 0.5 ug/L 25 110

•_
ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004
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Lab#: IAC28390-005 ■  SamplelD: PIT-UT-SWDUP-020107SW1 ■ n R  AFT
TestGroup Analyte DF Units MDL/PQL/RL RESULT
Semivolatile Organlcs + 25 (625)

LIBRARY SEARCH: :TotalSemiVolatileTic 1 ug/L NA(r.t.) 6.1 J
^  LIBRARY SEARCH: unknown 1 ug/L 11.5(r.t.) 6.1 J

1,2,4-Trichlorobenzene 1 ug/L 0.48 ND
1,2-Dichlorobenzene 1 ug/L 0.57 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.70 ND
1,4-Dichlorobenzene 1 ug/L 0.75 ND
2,4,5-T richlorophenol 1 ug/L 1.9 ND
2,4,6-T richlorophenol 1 ug/L 0.88 ND
2,4-Dichlorophenol 1 ug/L 1.3 ND
2,4-Dimethylphenol 1 ug/L 2.0 ND
2,4-Dinitrophenol 1 ug/L 0.63 ND
2,4-Dinitrotoluene 1 ug/L 0.36 ND
2,6-Dinitrotoluene 1 ug/L 0.33 ND
2-Chloronaphthalene 1 ug/L 0.41 ND
2-Chlorophenol 1 ug/L 1.5 ND
2-Methylnaphthalene 1 ug/L 3.5 ND
2-Methylphenol 1 ug/L 3.9 ND
2-Nitroaniline 1 ug/L 1.7 ND
2-Nitrophenol 1 ug/L 0.81 ND
3&4-Methylphenol 1 ug/L 4.1 ND
3,3'-Dichlorobenzldine 1 ug/L 0.80 ND
3-Nitroaniline 1 ug/L 2.6 ND
4,6-Dinitro-2-methylphenol 1 ug/L 0.81 ND
4-Bromophenyl-phenylether 1 ug/L 0.53 ND
4-Chloro-3-methylphenol 1 ug/L 1.1 ND
4-Chloroaniline 1 ug/L 3.0 ND
4-Chlorophenyi-phenyiether 1 ug/L 0.38 ND

g j  4-Nitroaniline 1 ug/L .1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.25 ND
Acenaphthylene 1 ug/L 0.24 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L 8.6 ND
Benzo[a]anthracene 1 ug/L 0.22 ND
Benzo[a]pyrene 1 ug/L 0.16 ND
Benzo[b]fluoranthene 1 ug/L 0.21 ND
Benzo[g,h,i]perylene 1 ug/L 0.29 ND
Benzo[k]fluoranthene 1 ug/L 0.31 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.19 ND
Bis(2-Chloroethyl)ether 1 ug/L 0.43 ND .
Bis(2-Chloroisopropyl)ether 1 ug/L 0.23 ND
Bis (2- Ethylhexyl) phthalate 1 ug/L 0.37 ND
Butylbenzylphthalate 1 ug/L 0.23 ND
Carbazole 1 ug/L 0.16 ND
Chrysene 1 ug/L 0.19 ND
Dibenzo[a,h]anthracene 1 ug/L 0.25 ND
Dibenzofuran 1 ug/L 1.6 ND
Diethylphthalate 1 ug/L 0.28 ND
Dimethylphthalate 1 ug/L 0.18 ND
Dl-n-butylphthalate 1 ug/L 0.32 ND
Di-n-octyl phthalate 1 ug/L 0.19 ND
Fluoranthene 1 ug/L 0.15 ND
Fluorene 1 ug/L 0.15 ND
Hexachlorobenzene 1 ug/L 0.27 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004
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Lab#: AC28390-005 ■  SamplelD: PIT-UT-SWDUP-020107SW1 . DRAFT
RESULTTestGroup Analyte DF Units MDL/PQL/RL

Hexachlorobutadiene 1 ug/L 0.62 ND
Hexachlorocyclopentadiene 1 ug/L 4.6 ND

f t
Hexachloroethane 1 ug/L 0.68 ND
lndeno[1,2,3-cd]pyrene 1 ug/L 0.18 ND
Isophorone 1 ug/L 0.14 ND
Naphthalene 1 ug/L 0.44 ND
Nitrobenzene 1 ug/L 0.24 ND
N-Nitroscxlimethylamine 1 ug/L 8.8 ND
N-Nitroso-di-n-propylamine 1 ug/L 0.26 ND
N-Nitrosodiphenylamine 1 ug/L 0.15 ND
Pentachlorophenol ug/L 0.76 ND
Phenanthrene 1 ug/L 0.23 ND
Phenol 1 ug/L 1.5 ND
Pyrene 1 ug/L 0.15 ND

Volatile Organics + 15 (624)
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalVolatileTiC 1 ug/L NA(r.t.) ND

1,1,1,2-T etrachloroethane 1 ug/L 0.46 ND
1,1,1 -T richloroethane 1 ug/L 0.33 ND
1,1,2,2-T etrachloroethane 1 ug/L 0.21 ND
1,1,2-T richloroethane ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene 1 ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dichloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND
4-Methyl-2-Pentanone 1 ug/L 0.17 ND

P Acetone 1 ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane ug/L 0.23 ND
Carbon disulfide 1 ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene 1 ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L 0.51 ND
cis-1,2-Dichloroethene 1 ug/L 0.31 ND
cis-1,3-Dichloropropene ug/L 0.20 ND
Dibromochloromethane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xylenes 1 ug/L 0.36 ND
Methylene chloride 1 ug/L 0.47 ND
o-Xylene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
Tetrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dlchloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
Trichloroethene 1 ug/L 0.28 ND

f t
Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report Of Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 15 of 20



Lab#: IAC28390-006
TestGroup

SamplelD: PIT-UT-SWFB-020107SW1

Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

AC28390-006 PIT-LIT-SWFB-020107SW1

Mercury (Water) 245.1
Mercury 1 ug/L 0.20 ND

PP Metals (Water) 200.7 
Antimony 0.5 ug/L 7.5 ND
Arsenic 0.5 ug/L 4.0 ND
Barium 0.5 ug/L 25 ND
Beryllium 0.5 ug/L 4.0 ND
Cadmium 0.5 ug/L 2.0 ND
Chromium 0.5 ug/L 25 ND
Copper 0.5 ug/L 25 ND
Lead 0.5 ug/L 5.0 ND
Nickel 0.5 ug/L 10 ND
Selenium 0.5 ug/L 25 ND
Silver 0.5 ug/L 10 ND
Thallium 0.5 ug/L 5.0 ND
Zinc 0.5 ug/L 25 ND

•  : :______________________________________________
ND = Not Detected

Veritech Report O f Analysis Veritech Project: 7020216 Page 16 of 20
175 Route 46 West, Unit D, Fairfield, NJ 07004



Lab#: I AC28390-006 |  SamplelD: PIT-UT-SWFB-020107SW1 ■ DRAFT
RESULTTestGroup Analyte DF Units MDL/PQL/RL

Semivolatile Organics + 25 (625)

»
LIBRARY SEARCH: :No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalSemiVolatileTic 1 ug/L NA(r.t.) ND

1,2,4-T richlorobenzene 1 ug/L 0.49 ND
1,2-Dichlorobenzene 1 ug/L 0.59 ND
1,2-Diphenylhydrazine 1 ug/L 0.14 ND
1,3-Dichlorobenzene 1 ug/L 0.72 ND
1,4-Dichlorobenzene 1 ug/L 0.77 ND
2,4,5-Trichlorophenol 1 ug/L 2.0 ND
2,4,6-T richlorophenol 1 ug/L 0.90 ND
2,4-Dichlorophenol 1 ug/L 1.3 ND
2,4-Dimethylphenol ug/L 2.0 ND
2,4-Dinitrophenol 1 ug/L 0.65 ND
2,4-Dinitrotoluene 1 ug/L 0.37 ND
2,6-Dinitrotoluene 1 ug/L 0.34 ND
2-Chloronaphthalene 1 ug/L 0.42 ND
2-Chlorophenol 1 ug/L 1.5 ND
2-Methylnaphthalene 1 ug/L 3.6 ND
2-Methylphenol 1 ug/L 4.0 ND
2-Nitroaniline 1 ug/L 1-7 ND
2-Nitrophenol 1 ug/L 0.83 ND
3&4-Methy1phenol 1 ug/L 4.2 ND
3,3'-Dichlorobenzidine 1 ug/L 0.82 ND
3-Nitroaniline 1 ug/L 2.7 ND
4,6-Dinitro-2-methy1phenol 1 ug/L 0.83 ND
4-Bromophenyt-phenylether 1 ug/L 0.54 ND
4-Chloro-3-methylphenol 1 ug/L 1.1 ND
4-Chloroaniline 1 ug/L 3.1 ND

i
4-Chlorophenyl-phenylether 1 ug/L 0.39 ND
4-Nitroaniline ug/L 1.6 ND
4-Nitrophenol 1 ug/L 1.1 ND
Acenaphthene 1 ug/L 0.26 ND
Acenaphthylene 1 ug/L 0.25 ND
Anthracene 1 ug/L 0.19 ND
Benzidine 1 ug/L 8.8 ND
Benzo[a]anthracene 1 ug/L 0.23 ND
Benzo[a]pyrene 1 ug/L 0.17 ND .
Benzo[b]fluoranthene 1 ug/L 0.22 ND
Benzo[g ,h, ijperylene 1 ug/L 0.29 ND
Benzo[k]fluoranthene 1 ug/L 0.32 ND
Bis(2-Chloroethoxy)methane 1 ug/L 0.19 ND
Bis (2-Chloroethyl)ether 1 ug/L 0.44 ND
Bis(2-Chloroisopropyi)ether 1 ug/L 0.23 ND
Bis(2-Ethylhexyl)phthalate 1 ug/L 0.38 ND
Butytbenzylphthalate 1 ug/L 0.24 ND
Carbazole 1 ug/L 0.17 ND
Chrysene ug/L 0.19 ND
Dibenzo[a,h]anthracene 1 ug/L 0.25 ND
Dibenzofuran 1 ug/L 1.6 ND
Diethylphthalate 1 ug/L 0.29 ND
Dimethylphthalate 1 ug/L 0.18 ND
Di-n-butylphthalate 1 ug/L 0.33 ND
Di-n-octylphthalate 1 ug/L 0.19 ND
Fluoranthene 1 ug/L 0.16 ND
Fluorene 1 ug/L 0.15 ND
Hexachlorobenzene 1 ug/L 0.28 ND

ND = Not Detected

Veritech Report Of Analysis
175 Route 46 West, Unit D, Fairfield, NJ 07004

Veritech Project: 7020216 Page 17 of 20



Lab#: IAC28390-006 ■  SamplelD: PITrUT-SWFB-020107SW1 ■ D R A FT
TestGroup Analyte DF Units MDL/PQL/RL RESULT

Hexachlorobutadiene 1 ug/L 0.64 ND
Hexachlorocyclopentadiene 1 ug/L 4.7 ND

H k  Hexachloroethane 1 ug/L 0.70 ND
WW lndeno[1,2,3-cd]pyrene ug/L 0.18 ND

Isophorone 1 ug/L 0.14 ND
Naphthalene 1 ug/L 0.45 ND
Nitrobenzene 1 ug/L 0.24 ND
N-Nitrosodimethylamine 1 ug/L 9.0 ND
N-Nitroso-di-n-propylamine 1 ug/L 0.26 ND
N-Nitrosodiphenylamine 1 ug/L 0.16 ND
Pentachlorophenol 1 ug/L 0.78 ND
Phenanthrene 1 ug/L 0.24 ND
Phenol 1 ug/L 1.5 ND
Pyrene ug/L 0.15 ND

Volatile Organics + 15 (624)
LIBRARY SEARCH: :No Unknown Compounds Detected ug/L 0(r.t.) ND
LIBRARY SEARCH: :TotalVolatileTic 1 ug/L NA(r.t.) ND

1,1,1,2-Tetrachloroethane 1 ug/L 0.46 ND
1,1,1-Trichloroethane 1 ug/L 0.33 ND
1,1,2,2-Tetrachloroethane 1 ug/L 0.21 ND
1,1,2-T richloroethane 1 ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene 1 ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dlchloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND
4-Methyl-2-Pentanone ug/L 0.17 ND
Acetone ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane 1 ug/L 0.23 ND
Carbon disulfide ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene 1 ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L 0.51 ND
cis-1,2-Dichloroethene 1 ug/L 0.31 ND
cis-1,3-Dichloropropene 1 ug/L 0.20 ND
Dibromochlorome thane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xylenes 1 ug/L . 0.36 ND
Methylene chloride 1 ug/L 0.47 2.0B
o-Xyiene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
Tetrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dichloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
Trichloroethene 1 ug/L 0.28 ND
Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004
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AC28390-007
TestGroup

SamplelD:. PIT-UT-SWTB-020107SW1

Analyte DF Units
DRAFT

MDL/PQL/RL RESULT

AC28390-007 PIT-UT-SWTB-020107SW1

Volatile Organlcs + 15 (624) 
LIBRARY SEARCH:
LIBRARY SEARCH:

:No Unknown Compounds Detected 1 ug/L 0(r.t.) ND
:T otalVolatileTic 1 ug/L NA(r.t.) ND
1,1,1,2-Tetrachloroethane 1 ug/L 0.46 ND
1,1,1-Trichloroethane 1 ug/L 0.33 ND
1,1,2,2-Tetrachloroethane 1 ug/L 0.21 ND
1,1,2-Trichloroethane 1 ug/L 0.25 ND
1,1-Dichloroethane 1 ug/L 0.34 ND
1,1-Dichloroethene 1 ug/L 0.53 ND
1,2-Dichloroethane 1 ug/L 0.21 ND
1,2-Dichloropropane 1 ug/L 0.46 ND
2-Butanone 1 ug/L 0.38 ND
2-Chloroethylvinylether 1 ug/L 0.26 ND
2-Hexanone 1 ug/L 0.36 ND
4-Methyf-2-Pentanone 1 ug/L 0.17 ND
Acetone 1 ug/L 2.7 ND
Acrolein 1 ug/L 1.5 ND
Acrylonitrile 1 ug/L 0.54 ND
Benzene 1 ug/L 0.25 ND
Bromodichloromethane 1 ug/L 0.33 ND
Bromoform 1 ug/L 0.29 ND
Bromomethane 1 ug/L 0.23 ND
Carbon disulfide 1 ug/L 0.23 ND
Carbon tetrachloride 1 ug/L 0.44 ND
Chlorobenzene 1 ug/L 0.21 ND
Chloroethane 1 ug/L 0.22 ND
Chloroform 1 ug/L 0.42 ND
Chloromethane 1 ug/L : 0.51 ND
cis-1,2-Dichloroethehe 1 ug/L 0.31 ND
cis-1,3-Dichloropropene 1 ug/L 0.20 ND
Dibromochloromethane 1 ug/L 0.20 ND
Ethylbenzene 1 ug/L 0.40 ND
m&p-Xylenes 1 ug/L 0.36 ND
Methylene chloride 1 ug/L 0.47 ND
o-Xylene 1 ug/L 0.16 ND
Styrene 1 ug/L 0.18 ND
Tetrachloroethene 1 ug/L 0.24 ND
Toluene 1 ug/L 0.18 ND
trans-1,2-Dichloroethene 1 ug/L 0.40 ND
trans-1,3-dichloropropene 1 ug/L 0.15 ND
Trichloroethene 1 ug/L 0.28 ND
Vinyl chloride 1 ug/L 0.65 ND

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216
175 Route 46 West, Unit D, Fairfield, NJ 07004
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Lab#: AC28390-007 J  SamplelD: , PIT-UT-SWTB-020107SW1

TestGroup Analyte DF Units
DRAFT

MDL/PQL/RL RESULT
RL Definitions: SW846 Organics reported to PQL 

SW846 Inorganics reported to PQL

Clean Water Act Organics reported to MDL 
Clean Water Act Inorganics reported to PQL

CLP Organics reported to CRDL 
CLP Inorganics reported to CRDL

This report is a true report of results obtained from our tests of this material. In lieu of a formal contract document, the total 
aggregate liability of Veritech to all parties shall not exceed Veritech's total fee for analytical services rendered.

Jeri Rossi - Quality Assurance Director
Or

Stanley Gilewicz - Laboratory Director

ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7020216 Page 20 o f 20
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Facility Port Ivory
Project Info. Port Ivory
Charge Code If CP11-233-295

Contact Name Dorian Bailey / Angelos Zafirelis

Contact Phone No. 201-216-2963/201-216-2960
Contact Fax No. 201-216-2158

Contact Email dbailey@PANYNJ.gov / azafirel@PANYNJ.gov

Destination Laboratory: HCV Lab Case/SDG:
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Sampled By: TG/BS Preservatives: TAT: STD
Sampling Method: SS Pond Dipper 1. Ice 2. HC1 3. HN03 OTHER

&....... ....................
4. NaOH 5. MeOH 6. H2S04

Deliverables: NY ASP B, EXCEL
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C T #: PH-0671 

M A#: NJ386 

N J#: 14622

NY#: 11408 

PA #: 68-463
Report Of Analysis
veritech laboratories

PORT AUTHORITY OF NY & NJ 

MATERIALS ENGINEERING DIV. 
241 ERIE ST.
ROOM 234
JERSEY CITY NJ

Attention:
Project:

D.Bailey/A.Zafirelis 
HHMT-Port Ivory

Date Collected: 12/4/2007

Date Submitted: 12/5/2007

Date Reported: 12/10/2007
07310-1397

Lab#: |AC34641-001
TestGroup

SamplelD: -. PI-UT-SW-4-120407SW1

Analyte DF Units
DRAFT 

MDL/PQL/RL RESULT

AC34641-001 PI-UT-SW-4-120407SW1

Metals Pair 200.7/8
Copper
Zinc

AC34641 -002 PI-UT-SW-3-120407SW1

Metals Pair 200.7/8
Copper
Zinc

AC34641-003 PI-BC-US-120407SW001

Metals Pair 200.7/8
Copper
Zinc

AC34641 -004 PI-BC-DS-120407SW001

Metals Pair 200.7/8
Copper
Zinc

.€34641-005 PI-UT-SWFB-120407SW1

Metals Pair 200.7/8
Copper
Zinc

0.5
0.5

0.5
0.5

0.5
0.5

0.5
0.5

0.5
0.5

ug/L
ug/L

ug/L
ug/L

ug/L
ug/L

ug/L
ug/L

ug/L
ug/L

RL Definitions:

25
25

25
25

25
25

25
25

25
25

ND
26

ND
ND

ND
37

ND
39

ND
ND

SW846 Organics reported to PQL 
SW846 Inorganics reported to PQL

Clean Water Act Organics reported to MDL 
Clean Water Act Inorganics reported to PQL

CLP Organics reported to CRDL 
CLP Inorganics reported to CRDL

This report is a true report of results obtained from our tests of this material. In lieu of a formal contract document, the total 

aggregate liability of Veritech to all parties shall not exceed Veritech's total fee for analytical services rendered.

Jeri Rossi • Quality Assurance Director
Or

Stanley Gilewicz - Laboratory Director

•  . _______________
ND = Not Detected

Veritech Report Of Analysis Veritech Project: 7120518 Page 1 o f 1
175 Route 46 West, Unit D, Fairfield, NJ 07004
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Facility HHMT - Port Ivory
Project Info. Port Ivory Surface Water
Charge Code # CP11-634.502

7 / z e r / r
Contact Name Dorian Bailey / Angelos Zafirelis

Contact Phone No. 201-216-2963/201-216-2960
Contact Fax No. 201-216-2158

Contact Email dbailey@PANYNJ.gov / azafirel@PANYNJ.gov
Destination Laboratory: HCV Lab Case/SDG:
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Sampled Bv: TG/SB
Sampling M ethodSS  Pond Dipper

P reservatives:
1. Ice 2. HC1 3.HN03
4. NaOH S. MeOH 6.H2S04
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