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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 historic 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 o f 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.

summary o f the excavation and sampling at 1 is presented by AOC in the following Sections. Excavation and 

sampling were performed in accordance with NYSDEC protocols. Continuous field screening, utilizing a 

photoionization detector (PID) was performed through excavation and sampling efforts. The limits o f the hot­

spot excavation areas and the locations o f samples are provided on Figure 21 and a summary o f  sampling is 

presented in Table 12.

12.2.1 FS-1 Area

The Area FS-1 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. The 

majority o f the excavation is located on Site 1, with approximately one-quarter of the excavation in Site 2A. 

Visually impacted soils located from within the limits o f 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 

o f 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 o f 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 o f its RSCO in three samples with 

\  concentrations ranging from 0.27 mg/kg in sample F S 1-1 to 2.2 mg/kg in sample FS1-4. Benzo(a)pyrene was 

detected in excess o f its RSCO in six samples ranging in concentrations from 0.18 mg/kg in sample FS1-8 to 1.7

12.2 Completed Rerhedial Actions

To accommodate site redevelopment efforts, hot spot excavation was performed at locations within Site 1. A
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Table 12
Summary of Remedial Actions and Sampling 

Site 1: -HHMT Port Ivory Facility

Initial SI 
AOC

SI Soil 
Boring 

Location

Description of Issues Description of Actions and Sampling Analytical
Parameters

FS-1
Area

FS-1B The RI investigation 
delineated impacted 
soil surrounding soil 
boring FS-1B.

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 o f the sidewalls at the 0.0-0.5 foot interval 
above the groundwater table (approximately 4.5-5 feet bgs). Excavated soil 
was stockpiled onsite pending off-site disposal.

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

VOC 8270; 
BN 8260

Area A A-2 and 
A-5

The RI investigation 
delineated impacted 
soil at locations A-2 
and A-5 at Area A.

An excavation was conducted at A-5 and A-2; the excavation at these two areas 
was combined into a single excavation area based upon field observations. The 
excavation was extended to groundwater to address visual signs o f petroleum 
impacts. Soil samples were collected from 3.0 to 3.5 feet below ground 
surface.

The excavation measured approximately 170 feet by 147 feet wide. Additional 
excavation, measuring approximately 68 feet by 32 feet, was performed off the 
northwest comer to address visual signs of 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. Samples were taken from the base of the 
sidewalls at the 0.0 - 0.5 foot interval above the groundwater table. Excavated 
soil was stockpiled on site awaiting off-site disposal.

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

VOC 8270; 
BN 8260
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MacDonald Site l: -HHMT Port Ivory Facility

Initial SI 
AOC

SI Soil 
Boring 

Location

Description of Issues Description of Actions and Sampling Analytical
Parameters

U S T -2
Area

UST-2 The RI investigation 
delineated impacted 
soil at UST-2.

Due to on-going demolition activities the remedial actions for this area were 
not performed in 2002/2003. The appropriate remedial action for this area is 
being reviewed with respect to proposed development activities.

Not Applicable

Wood
Yard

Wood-5 The RI investigation 
delineated impacted 
soil a t Wood-5.

The delineated area surrounding Wood-5 was excavated to the groundwater 
table. The excavation area measured 30 feet by 30 feet and was extended to the 
limits defined by the RI. No samples were collected from the resultant 
excavation based on field observations as well as analytical results from the RI 
which had revealed few detections of VOCs or PAH Compounds. .

Not Applicable

* 3 3 4
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mg/kg in sample F S 1-4. Benzo(b)flouranthene was detected in excess o f its RSCO in one sample, FS1-4 at 2.0 

mg/kg. Chrysene was detected in excess o f 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 o f the-samples exhibited concentrations in excess o f the 

guidance threshold o f 500 mg/kg for total PAH Compounds. Analytical results are presented in Table 13A and 

13B.

12.2.2 Area A -2 /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, including location A-2. No readings above background were recorded on 

the PID. The northeastern comer o f the Area A-5 excavation overlaps the southwestern excavation o f the Area 

GW-14 (Area B-3/B-2) excavation. The majority of the excavation is located on Site 1, with approximately one- 

quarter o f the excavation in Site 2A. Access to the underlying soils was possible after the removal o f railroad 

tracks and concrete slabs. Visually impacted soils located from within the limits o f  the excavation consisted of a 

mix of cinder, ash, lime sludge/by-product fill, fine black sand and tan sand. The depth o f the excavation was 

limited by the presence o f groundwater (3.5 feet bgs) as well as the presence o f lime sludge/by-product fill and 

numerous tree trunks (4 feet to 15 feet bgs).

Eight soil samples were collected from the interface o f 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 o f 500 

mg/kg for total PAH compounds. Please refer to Tables 14A and 14B for a summary o f  the analytical results.

12.2.3 Area B-3/B-2/Area GW-14

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

joining o f  the Area B-3/B-2 excavation and the Area GW-14 excavation. 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. The majority (approximately three-quarters) o f the excavation is located on Site 2A, with the remainder 

(approximately one-quarter) is located in Site 1. Visually impacted soils located from within the limits o f the 

excavation ranged from cinder and ash fill, red clays, silts and sands. PID readings were continuously recorded

A'



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

B enzene 0.06 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

E thylbenzene 5.5 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

Isopropylbenzene NS 0.0012U 0.0014U 0.0016U 0.0020U 0.0018U 0.0013U 0.0020U 0.0016U

M & p-X ylenes 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 0.0014U 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 V O Cs 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

Table 13A 
Soil Analytical Results 

FS1 Area 
Volatile Organic Compounds 

Site 1 - HHMT- Port Ivory Facility



Table 13B 
Soil Analytical Results 

FS1 Area 
PAH Compounds 

Site 1 - HHMT-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 I
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

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

Anthracene 50 0.12J 0.47U 0.52U 2.0U 0.58U 0.42U 0.67 0.063J

Benzo(a)anthracene 0 .2 2 4  or MDL 0.27J 0.47U 0.1J /_  2.2 0.19J- 0.071J l | i l ; 4 l | | : 0.22J

Benzo(a)pyrene 0 .061  or MDL 0.36J \ 0.47U 0.21J 1.7J 0.24J 0.059J 1 0.18J .
Benzo(b)fluoranthene 1.1 0.6 0.47U 0.36J ■' 2 ' 0.29J 0.10J 0.96 0.31J

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 .0 1 4  o r 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

Indeno(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 Coumpounds 500 4.54 0.49 1.489 13.96 1.929 1.516 17.8 2.323
U Undetectable Levels 
MDL Method Detection Limit

k 2 2 7



Location  

Sam ple D ate  

Sam ple D ep th  (ft) 

U nits

R ecom m ended 
Soil C leanup 

O bjective m g/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 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 0.0072 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

T able  14A 
Soil A naly tical R esults 

A5 A rea  
V olatile O rgan ic  C om pounds 

Site 1 - H H M T -P o rt Ivo ry  Facility

V 2 3 8



Table 14B 
Soil Analytical Results 

A5 A rea 
PA H  Com pounds 

Site 1 - H H M T- P o rt Ivory  Facility

Location 

Sample Date 

Sample Depth (ft) 

Units

Recom m ended 
Soil C leanup 

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 1.1 0.77U 0.68U 0.67U 0.71U 0.083J 0.66U 0.68U 0.62U
Chrysene 0.4 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
Indeno( 1,2,3-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

* 2 2 9
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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 o f soil, piping was noted extending north to south along the eastern portion o f 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 

of the excavation. The piping was traced and noted to extend to the north. The expansion of the excavation 

revealed the presence o f 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 o f residual materials or visually impacted soils. Field 

screening did not reveal the any readings above background. Due to the presence o f 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.

Twelve soil samples were collected from the sidewalls o f the excavation at the soil/ground water interface (3-3.5 

feet bgs). All soil samples were analyzed for PAH compounds (8260) and VOCs (8270). VOCs were either not 

detected or were detected at concentrations below corresponding RSCOs. No samples exceeded the RSCO o f  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 o f 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 o f 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 15A and 

15B for a summary o f all analytical results.

12.2.4 Area Wood-5

The Area Wood-5 excavation was extended to the locations of the RI soil borings, which were located 

approximately 15 feet to the north, east, south and west o f location Wood-5. The excavation was advanced to a 

depth of approximately 3.5 feet bgs. Field screening did not identify the presence o f petroleum impacts along 

sidewalls and limited evidence o f  such impacts were observed with respect to removed soil. Inspection of 

excavation sidewalls noted the presence o f yellow-tan sands with some fine brown silt/clays with limited



Table 15A 
Soil Analytical Results 

GW14 Area 
Volatile Organic Compounds 

Site 1 - HHMT-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 mg/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

Benzene 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 VOCs 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 2 3 1



Table 15A 
Soil Analytical Results 

GW14 Area 
Volatile Organic Compounds 

Site 1 - HHMT-Port Ivory Facility

Location Recommended GW14-7 GW14-8 GW14-9 GW14-10 GW14-11 GW14-12

Sample Date Soil Cleanup 4/9/2003 4/9/2003 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 3-3.5 3-3.5

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

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

1,3,5-trim cthlybenzene 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

Benzene 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 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 0.0011U 0.0011U

T oluene 1.5 0.015 0.0054 0.0014U 0.0011U 0.0011U 0.0011U

T otal V O C s 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 « o



Table 15B 
Soil Analytical Results 

GW14 Area 
PAH Compounds 

Site 1 - HH M T-Port Ivory, Facility

Location Recommended GW14-1 GW14-2 GW14-3 GW14-4 GW14-5 GW14-6 GW14-7 GW14-8 GW14-9 GW14-10 GW14-11 GW14-12

Sample Date Soil Cleanup 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 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 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5 3-3.5

Units
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 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 0.27J

Benzo(a)pyrene 0 .0 6 1  or 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

Benzo(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

Chrysene 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)Anthracene 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

Fluoranthene 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( 1,2,3-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

Napthalene 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

Pyrene 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 3.986
U Undetectable Levels
ND Not Detected
MDL Method Detection Limit
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observation o f cinders. Based on a visual review and analytical results from RI sampling, the issue at this location

appears to have been associated with residual cinder material (ubiquitous to the fill material) rather than 

petroleum. Thus, no confirmation samples were warranted or obtained for Area Wood-5.

No excavation activities have been performed at Area UST2. This area is currently undergoing geotechnical 

review with respect to proposed redevelopment. As such, the Port Authority will provide additional information 

pertaining to remedial actions at Area UST2 under separate cover.

The Port Authority is currently redeveloping Site 1 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

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 o f Sites 1 and 2A/2B. 

Please refer to Appendix E 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. Additional site development 

information is provided on a schematic drawing designated as SK16 and dated October 13, 2003; drawing SK16 

is also provided in Appendix E. At this time, no buildings are located at Site 1 and current development plans do 

not include the construction of any buildings within the limits o f Site 1. To address structural issues presented by 

the presence o f fill material, the Port Authority’s development plan includes a process o f surcharging portions o f 

Site 1 and Site 2A/2B, with geotechnically suitable clean fill, to achieve a stable base for future construction. 

Figure S K I, Sequencing o f Surcharge Areas along with an associated schedule, is provided in Appendix E.

As part o f 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 o f soil/fill over an area measuring 

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

12.2.5 Area UST2

1 3=0 SUMMARY OF PROPOSED SITE DEVELOPMENT ACTIONS

intermodal facility and container terminal is not inconsistent with the levels of contamination noted to be present

100902
A 234
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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 16A (BTEX), 16B (phenols), and 16 (TAL Metals 

and pH). The pilot study area and well locations are presented on Figure 22. In addition, exceedences o f 

applicable groundwater SVGs are also presented, by location, on Figure 22. A  summary of analytical results is 

presented in Tables 16A-16C.

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

Creek for the presence of seeps, precipitate, bank failure or other evidence o f mass movement o f subsurface 

material or liquids. In addition, two rounds o f 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 16C. Given the purpose o f  the study, the surface water samples were compared to applicable 

groundwater SVGs.

Overall, the environmental evaluation performed as part o f the pilot study did not reveal any adverse impacts as a 

result o f  the compaction process. Inspection o f  the eastern bank did not reveal the presence o f seeps, 

additional/increased occurrence o f precipitate, bank failure or other evidence o f mass movement of subsurface 

material or liquids. Analytical results from surface water and 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 o f  sampling o f PG- 

CS-7 but not in the first or second rounds. This is not regarded as 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 o f 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 o f
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FG-ST-MW-4S

PO-ST-MW-4D

PG-ST-SW-I
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (uc/L)
METALS
IRON 610***
MAGNESIUM 600B00
SILVER 4,800/WO

PO-ST-SW-2
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (uc/L)
METALS
MAGNESIUM 630,000
SODIUM 5,100,000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (uc/L)
METALS
IRON (unfiltered) 22,000***
IRON (filtered) 19,000***
MANGANESE (oafiketed) 5,200***
MANGANESE (filmed) 4,800***
SODIUM (tmfUtend) 2,100,000
SODIUM (filmed) 2/WO,000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (uc/L)
METALS
ANTIMONY (filtered) 75
ARSENIC (filtend) 69
BERYLLIUM (filtered) 40
IRON (eefilmed) 3,300***
IRON (fikend) 550***
SODIUM (nofikend) 400,000
SODIUM (filmed) 470,000
THALLIUM (filtered) 42

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

PG-ST-SW-4
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (ug/L)
METALS
MAGNESIUM 610,000
SODIUM 4,900,000

NYSDEC GROUNDWATER 
CLEANUP STANDARDS AND CLEANUP 

GUIDANCE VALUES
ANAL YTE RCS (m/l) RCG (ug/1)
VOC*
MAP Xylene*: 5A5
ACID
EXTRACTABLES 
Phenol: 1
Total Phenol: 1

NG

NG
NG

NO - NO GUIDANCE VALUE

DATE SAMPLED 10/15/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (uc/L)
METALS
IRON (aafikend) 20,000***
IRON (filmed!) 380***
SODIUM (eefilmed) 29,000
SODIUM (fikend) 28,000

ACID
EXTRACTABLES
TOTAL PHENOLS 1.1

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (uc/L)
METALS
IRON (aafikend) 1,400***
IRON (fikend) 950***
SODIUM (eefilmed) 32,000
SODIUM (fikend) 33.000

SCALE IN FEET

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

Notes:
1. Site 1, 2A/2B, and 3 d escriptions as per July 
2004 VCP Agreem ents.
2. This map p resen ts con cen tration s of BTEX, 
Acid Extractables, and Metals at levels above 
NYSDEC Groundwater Cleanup Standards and 
Groundwater Cleanup Guidance Values.

PG-ST-SW-5

PG-CS-7
DATE SAMPLED 
MATRIX 
ANALYTE 
METALS 
SODIUM (un filtered) 
SODIUM (filtered)

DATE SAMPLED 
MATRIX 
ANALYTE

SODIUM (nnfiltered) 
SODIUM (filtered)

DATE SAMPLED 
MATRIX 
ANALYTE

M&P-XYLENES

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

10/15/2002 
GROUNDWATER 
RESULTS (ug/L)

79.000
89.000

11/8/2002 
GROUNDWATER 
RESULTS (ug/L)

130.000
130.000

12/2/2002 
GROUNDWATER 
RESULTS (ug/L)

PG-ST-MW-1S
DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESUi.TS (uc/L)
METALS
ARSENIC (aafiltered) 90
ARSENIC (filmed) 53
IRON (onfiltend) 2,200***
NICKEL (filtered) 110
SODIUM (anfiltered) 1,500,000
SODIUM (filmed) 1,600/00

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

L E G E N D

UTILITY EASEMENT

PO-RS-1

PG-SB-2

PS-PAMW-S

♦

PG-WOOO-03/3

PG —ST -M W —ID

P G -ST -SW -4

A

SITE BOUNDARY

PRE-EXISTING P&G 
MONITORING 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 
SAMPLE LOCATIONS
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T: #Surcharge Pilot Study -C ^jundw ater Results
BTEX

S ite l :  H H M T - Port Ivory Facility

Location CS-7 RS-1 FB-1 TB-1 CS-7 RS-1 TB-1 FB-1 TB-1 CS-7 RS-1

Date
Recom m ended
G roundw ater

Recom m ended
G roundw ater 10/15/2002 10/15/2002 10/15/2002 10/15/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/7/2002 12/2/2002 12/2/2002

L A B I D # C leanup
Standard

C leanup
G uidance

AB70453 AB70455 AB70457 AB70459 AB72292 AB72294 AB72304 AB72305 AB72397 AB74079 AB74081

Concentration UG/L U G/L UG/L UG/L . UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 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

Ethylbenzene 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 1.1U I.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 Undetectable Levels 
NG No Guidance

*  2 3 7
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Acid Extractables 
S ite l: 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

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-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 1.1 J 5.4U 5.4U

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

A 2 3 8



Surcharge Pilot Study - Groundwater Results 
Acid Extractables 

Site 1: HHMT 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 

AB 74081 

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-d ichlorophenol 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 0.61 U

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
Total phenols 1 NG ND ND ND 6.8
U Undetectable Levels 
NS No Standard 
NG No Guidance 
ND Not Detected
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Surcharge Pilot Study - G ro u n d w ^r and Surface Water Results

Metals and pH 
Site 1: 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-SW1
10/21/2002
AB70895
UG/L

ST-SW2
10/21/2002
AB70896
UG/L

ST-SW3
10/21/2002
AB70460
UG/L

ST-SW4
10/21/2002
AB70897
UG/L

ST-SW5
10/21/2002
AB70898
UG/L

CS-7
10/15/2002
AB70453
UG/L
unfiltered

CS-7
10/15/2002
AB70454
UG/L
filtered

RS-1
10/15/2002
AB70455
UG/L
unfilteredAluminum NS NG 570 400 140 190 330 100U 100U 170Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7 5UArsenic 25 NG 4.0U 5.4 4.0U 10 4.0U 4.0U 4.0U 4 1Barium 1000 NG 27 25U 45 25U 25U 25U 25U 59Beryllium NS 3 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4.0U 4 0UCadmium 5 NG 2.5 2.5 2.0U 2.5 2.5 2.0U 2.0U 2 0UCalcium NS NG 150000 160000 93000 170000 160000 110000 120000 130000Chromium 50 NG 25U 25U 25U 25U 25U 25U 25U 36Cobalt NS NG 10U 1.0U 10U 10U 10U 10U 10U 10UCopper 200 NG 25U 25U 25U 25U 25U 25U 25U 25 UIron 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 0UMagnesium NS 35000 600000 630000 130000 610000 630000 -47000 ' 52000 27000Manganese 300*** NG 82*** 69*** 260*** 67 61 25U 25U 180***Nickel 100 NG 25U 25U 25U 25U 25U 25U 25U 46Potassium NS NG 250000 260000 58000 250000 260000 13000 15000 5800Selenium 10 NG 25U 25U 25U 25U 25U 25U 25U 25USilver 50 NG 4800000 10U 10U 10U 10U 10U 10U 10USodium 20000 NG 50000U 5100000 1300000 4900000 „ 5OO0O0O 79000 89000 29000Thallium NS 0.5 5.0U 5.0U 5.0U 5.0U 5.0U 5.0U 5 0U 5 0UVanadium NS NG 25U 25U 25U 25U 25U 25U 25 U 25UZinc NS 2000 47 34 25U 32 31 64 67 440Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0 2UpH 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
ST-SW1 through ST-SW5 represents samples collected from surface water
*** 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



Tal ^
Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 1: 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-SWl 
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 7.5LJ
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 25U 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*** 53 100*** 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 25 U
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
ST-SWl through ST-SW5 represents samples collected from 
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SWl through ST-SW5 represents samples
collected from surface water • A 1
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Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 1: HHMT - Port Ivory Facility

Location
Date 
Lab ID
Concentration 
Filtered or Unfiltered

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

CS-7
11/6/2002
AB72292
UG/L
unfiltered

CS-7 
11/6/2002 
AB72293 
UG/L 
filtered

RS-1
11/6/2002
AB72294
UG/L
unfiltered

RS-1 
11/6/2002 
AB722945 
UG/L 
filtered

ST-4S 
11/6/2002 
AB72296 
UG/L 
un filtered

ST-4S
11/6/2002
AB72297
UG/L
filtered

ST-4D
11/6/2002
AB72298
UG/L
unfiltered

ST-4D 
11/6/2002 
AB72299 
UG/L 
filteredAluminum NS NG 100U 100U 100U 100U 970 2300 140 100UAntimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U " 75 7.5U 7.5UArsenic 25 NG 7.5 5.9 4.1 4.6 15 69 8.1 8 3Barium 1000 NG 25U 25U 78 76 80 130 780 710

Beryllium NS 3 4U 4U 4U 4U 4U . 40 4U 4UCadmium 5 NG 2U 2U 2U 2U 2U 3.2 2U 2UCalcium NS NG 83000 81000 130000 120000 200000 90000 290000 230000Chromium 50 NG 25U 25U 25U 25U 25U 46 25U 25UCobalt NS NG 10U 10U 10U 10U 10U 220 10U 10UCopper 200 NG 25U 25U 25U 25U 25U 160 25U 25UIron 300*** NG 150U 150U 1400*** 950*** 3300*** 550*** 22000*** 19000***Lead 25 NG 5U 5U 5U 5U 5U 5U 5U 5UMagnesium NS 35000 34000 34000 18000 19000 2000 52000 97000 89000Manganese 300*** NG 25U 25U 170** 170*** 28*** 150*** 5200*** 4800***Nickel 100 NG 25U 25U 25U 25U 25U 49 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 130000 13OO00 32000 3 1000 1111400000 470000 2100000 -■ 2000000Thallium NS ; 0.5 5U 5U 5U 5U 5U 42 5U 5 LIVanadium NS NG 25U 25U 25U 25U 25U 25U 28 26Zinc NS 2000 49 25U 130 34 26 920 25U 25UMercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0 2UpH NS NG 8 8 8 8 11 11 7 7

ND No Data 
U Undetectable Levels 
NS No Standard 
NG No Guidance
ST-SWl through ST-SW5 represents samples collected from 
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SWl through ST-SW5 represents samples
collected from surface water j\
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Surcharge Pilot Study - GroundwarSr and Surface Water Results

Metals and pH 
Site 1: HHMT - Port Ivory Facility

L ocation Recommended Recommended ST-IS ST-IS ST-ID ST-ID FB-1 FB-1 FB-1 FB-1
Date Groundwater Groundwater 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/6/2002 11/7/2002 11/7/2002
Lab ID Cleanup Cleanup AB72300 AB72301 AB72302 AB72303 AB72305 AB72306 AB72395 AB72396
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 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 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 25U 25U 25U 25U
Iron 300*** NG 2200*** 150U . 5200*** 3500*.** 150U 150U 150U 150U
Lead 25 NG 5U 5U 5U 5U 5U 5U ,5U 5U
Magnesium NS 35000 12000 1000U 58000 59000 1000U 1000U 1000U 1000U
Manganese 300*** NG 54*** 25U 120*** 110*** 25U 25U 25U 25U
Nickel 100 NG 92 110 25U 25U 25U 25U 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 1500000 - 1600000 660000 720000 2500U 2500U 2500U 2500U
Thallium NS 0.5 5U 5U 5U 5U 5U 5U 5U 5U
Vanadium NS NG 32 25U 25U 26 25U 25U 25U 25U
Zinc NS 2000 44 25U 25U 25U 25U 25U 25U 25U
Mercury 0.7 NG 0.2U 0.21 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
pH 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
ST-SWl through ST-SW5 represents samples collected from 
*** Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field
Note-2: ST-SWl through ST-SW5 represents samples ^  *>
collected from surface water 1 ’
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Surcharge Pilot Study - Groundwater and Surface Water Results

Metals and pH 
Site 1: 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-2S 
1 1/7/2002 
AB72398 
UG/L 
unfiltered

ST-2S 
11/7/2002 
AB72398 
UG/L 
filtered

ST-2D 
11/7/2002 
AB72400 
UG/L 
unfiltered

ST-2D 
11/7/2002 
AB72401 
UG/L 
filtered

ST-3D
11/7/2002
AB72402
UG/L
unfiltered

ST-3D 
11/7/2002 
AB72403 
UG/L 
filtered

ST-3S
11/7/2002
AB72404
UG/L
unfiltered

ST-3S
11/7/2002
AB72405
UG/L

Aluminum NS NG 2400 800 1400 670 680 100U 4400 420Antimony 3 NG 7.5U 7.5U 7.5U 7.5U 7.5U 7.5U 7 5U 7 5UArsenic 25 NG 28 23 8.2 6.2 8.2 4U 61 9 7Barium 1000 NG 160 180 120 110 91 83 510 430Beryllium NS 3 4U 4U 4U 4U 4U 4U 4U 4UCadmium 5 NG 2U 2U 2U 2U 2U 2U 2 7 7UCalcium NS NG 420000 420000 120000 110000 220000 220000 880000 470000Chromium 50 NG 25U 25U 25U 25U 25U 25U 25U 25UCobalt NS NG 10U 10U 10U 10U 10U 10U 10U 10UCopper 200 NG 25U 25U 25U 25U 25U 25U 25U 251)Iron 300*** NG 1100*** 150U 6600#** ,4900*** 8500*** 8200*** 2100*** 150ULead 25 NG 6.7 5U 5U 5U 5U 5U 5U 5UMagnesium NS 35000 2400 1000U 83000 82000 130000 140000 13000 1000UManganese 300*** NG 25U 25U 430*** 400*** 2300*** 2500*** 58*** 25UNickel 100 NG . 39U 37 25U 25U 25U 25U 39 25 UPotassium NS NG 52000 57000 23000 32000 72000 74000 250000 2500Selenium 10 NG 25U 25U 25U 25U . 25U 25U 25U 25USilver 50 NG 10U 10U 10U 10U 10U 10U 10U 1OUSodium 20000 NG 780000 ' 850000 740000 540000 2100000 2300000 2100000 25000Thallium NS 0.5 5U 5U 5U 5U 5U 5U 7.1 5UVanadium NS NG 27 25U 25U 25U 55 52 27 25UZinc NS 2000 56 25U 25U 25U 25U 25U 130 2511Mercury 0.7 NG 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 1.7 0 2UpH NS NG 13 13 7.8 7.8 7.2 7.2 13 13

ND No Data 
U Urdetectable Levels 
NS No Standard 
NG No Guidance
ST-SWl through ST-SW5 represents samples collected from 
***  Total for Iron and Manganese is > 500 
Note-1: pH listed is the pH recorded in the field 
Note-2: ST-SWl through ST-SW5 represents samples
collected from surface water ^ its
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two sets o f 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 o f 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 o f Bridge Creek. The inspections 

will be performed during low tide and will note the presence o f seeps, precipitate, bank failure or other evidence 

o f 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.



| Hatch Mott
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14 .0  CONCLUSIONS

This report presents a summary o f assessment, investigation, delineation and remedial actions which have been 

undertaken at Site 1 from 2000 through 2003. By and large, assessment and investigation efforts identified 

relatively few environmental issues with respect to Site 1. Generally, the issues involved the presence o f  fill 

material, previously closed USTs and the presence o f a few petroleum-impacted areas. As described herein, the 

environmental conditions at Site 1 as well as Sites 2A/2B and 3 o f the HHMT-Port Ivory Facility have been 

evaluated with respect to the HHMT-Port Ivory 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 o f a previously closed UST (closed in place by P&G) 

and an abandoned oil/water separator system from Site 1. With regard to the presence o f fill material, the SI/RI 

activities identified the presence of contaminants at Site 1, which are typical to urban sites in the New York 

Metropolitan region. The presence of the fill material and residual levels o f fill-related contaminants in soil does 

not appear to have adversely impacted groundwater quality at Site 1 or Bridge Creek, situated adjacent to the 

western property boundary o f Site 1 and Site 2A/2B.

Overall, industrial/commercial usage such as the Port Authority’s planned usage o f 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 o f the site by P&G) through site redevelopment including the use o f 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 1 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:\232952wmd\Operable U nit Reports\Operable Unit I\P ost VCP ReWsionsVJuly 2004 Revised ReportVRevised Report 8-31-04\Final D raft Site 1 Report -  092104.doc



New York State Department of Environmental Conservation
Division of Environmental Remediation
A a u  of Hazardous Site Control, 11,h Floor
^^B roadw ay, Albany, New York 12233-7014
Phone: (518) 402-9564 • FAX: (518) 402-9557
Website: www.dec.state.ny.us

Erin M. Crotty 
Commissioner

March 25, 2002

Mr. Charles Springer 
Killam Associates 
27 Bleeker Street 
PO Box 1008 
Millbum, NJ 07041-1008

RECEIVED
KILLAM CROUP. INC.

27 BIEFKER ST.. MILLBURN N107041

iW 27 2002
REPER;
DATE SEEN:

REFER BACK TO:.

Dear Mr. Springer:

Re: Proctor & Gamble Site, Western Ave.
Staten Island, Richmond County, NY

This letter is to confirm  our phone conversation of earlier today regarding the Proctor and 
Gamble Site located on W estern Avenue in Staten Island, New York. The site was formerly listed on the 
New York State Registry o f  Inactive Hazardous Waste Disposal Sites (site # 243002). It was removed 
from the registry due to the lack of disposal of a consequential amount hazardous waste. In addition, the 
site is currently not designated a site on the Inventory o f  Hazardous Substance Waste D isposal Sites. The 
Proctor & Gamble site was considered for, but not included in this inventor)'.

Please feel free to call me at the above number or e-mail me at emzuk@gw.dec.state.ny.us. if you 
have any further questions.

Sincerely,
--7 •7

Elaine M. Zuk
Senior Engineering Geologist
Eastern Investigation Section

i

http://www.dec.state.ny.us
mailto:emzuk@gw.dec.state.ny.us
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HAGER-RICHTER 
GEOSCIENCE, INC.

Geophysical Survey "
Proctor & Gam ble Port Ivory’ Facility
Staten Island, N ew  York
File 00D59_________ December. 2000

0. EXECUTIVE SUMMARY

H ager-R ichter Geoscience. Inc. conducted a geophysical survey at the P rocto r & Gamble P ort 
Ivory Facility located on Staten Island, New York for Killam Associates (Killam)in O ctober and 
November, 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 York and New Jersey.

%

The site is a large inactive industrial facility located in the northw estern  portion o f  Staten 
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. Hager-R ichter was contracted by Killam to locate 
utilities in the vicinity of as many as 210 proposed boring locations and to locate possible USTs 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  were marked on site as specified by Killam, and are not discussed 
further.

A ccording to information provided by Killam, as many as 19 USTs might be present in nine 
areas'of the site, designated by Killam UST Area 1 through UST Area 9. Four o f  the nine areas may 
contain m ultiple USTs, and five areas may contain a single UST.

The objective o f the geophysical survey was to detect possible U ST s 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 detector 
(EM 61) surveys followed by focused GPR surveys in each o f  the areas o f  interest. The EM61 data  
were acquired at approximately 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 P R  survey was conducted at the locations o f  anomalies detected with the EM.

The results of the geophysical survey conducted at the P roctor & Gamble P ort 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 EM 61 data. N one o f  the identified areas o f  buried metal could be definitively identified 
as a UST 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.
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Several other EM61 anomalies are interpreted as possible utilities.
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1. INTRODUCTION

H ager-R ichter Geoscience, Inc. conducted a geophysical survey at the P rocto r & Gamble Port 
Ivory Facility located on Staten Island, N ew  York for Killam Associates (Killam) O ctober 25 - 
Novem 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 York and New Jersey.

The site is a large inactive industrial facility located in the no rthw este rn  portion o f  Staten 
Island. The general location o f  the Site is shown in Figure I. and Plate I 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 STs 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 were m arked on site as specified by Killam, and are not discussed further.

According to inform ation provided by Killam, as many as 19 USTs m ight be present in nine 
areas o f  the site, designated by Killam as U ST Area 1 through UST Area 9. Four o f  the nine areas 
may contain multiple UST s. 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 determine the locations o f  each.

The geophysical suiwey consisted o f  time domain electrom agnetic induction metal detector 
(EM 61) surveys followed by focused GPR surveys in each o fthe areas o f  interest. The EM61 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 GPR survey was conducted at the locations o f  anomalies detected  with the  
EM 61.

James 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 coord inated  with 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 were present for portions o f  the field work.
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2. EQUIPMENT AND PROCEDURES

2.1 General

The equipm ent, limitations, and general procedures o f  EM61 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

Equipm ent. 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 m etal 
objects. The data  are recorded on a digital data logger. The EM61 is relatively insensitive to nearby 
cultural interferences such as buildings.

L im ita tions o f  the M ethod. 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 w orks best where 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 fo r such purposes. 
Identification, on the other 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, e tc .9). A lthough the EM61 data  cannot 
be used to id en tify  all buried metal objects, they provide excellent guides to the identification o f  som e 
objects. For example, buried metal utilities produce anomalies w ith lengths many times their widths.

2.3 GPR

E quipm ent. The G PR  survey was conducted using a Geophysical Survey System s SER-2 
digital GPR system  equipped with a survey wheel to  trigger recording o f  data at equal horizontal 
distances. The G PR system w as used with a 500 M H z antenna and a 60 nsec tim e w indow . The 
G PR  traverses w ere spaced approximately 5 feet apart, and were conducted at the locations ofE M 61 
anomalies.
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L im ita tions o f  the M ethod. 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 GPR 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 target is required to  
obtain a reflection o f the G PR 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. Targets with dimensions smaller than 
the spacing betw een GPR survey lines can be missed.

2.4 Site Specific

As n o ted  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.

EM61 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 m anufacturer. 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 sam e

HAGER-RICHTER
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lines as the E M 6 1 survey and spacing w'as variable based on the size o f  the EM  anomalies and surface 
conditions. T he GPR antenna was pulled by hand for all traverses.

GPR data  were acquired with a 300 M Hz antenna and a 60 nsec time window. G PR  signal 
penetration varied significantly at the Site. Based on handbook values o f  tim e-to-depth conversions 
for the G PR signal in average soils, the GPR signal penetration is estimated to  have varied from  about 
1 foot to  about 5 feet.

HAGER-RICHTER
GEOSCIENCE, INC.



Geophysical Survey
Proctor & G am ble Port Ivory' Facility
Staten Island, New York
File 00D59_________ December. 2000

HAGER-RICHTER
GEOSCIENCE, INC.

3. RESULTS AND DISCUSSION

3.1 General

The geophysical survey consisted o f  a time domain electrom agnetic induction metal detector 
(E M 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.

Interpretation o f  EM61 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 shown in the figures for this report. The instrument is not calibrated to provide an absolute 
measure o f  a particular property, such as the conductivity o f  the soil o r o f  buried metal objects. 
Subsurface m etal objects produce sharply defined positive anomalies when the EM61 is positioned 
directly ov er them. Such anomalies are colored red and pink on the color plots presented herein. 
Acquiring data  at short interv als 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 contour p lots 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 UST survey areas 
such as m anhole covers, railroad tracks, fences, and reinforced concrete. The locations o f  such 
objects.are show n 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 anomalies caused by such surface objects.

In general, GPR signal penetration at the site was limited, with 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 PR  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

UST A rea l is located on the north side o f Building 20. and its location is shown on Plate 1. 
E M 6 1 data w ere acquired along surv ey 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 2 is a color contour plot 
o f  the EM61 data for U ST Area 1. and Figure 3 shows the locations o f  the G PR  traverses and the
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interpretation ot both the E M 6 1 and GPR data. Five areas o f  possible buried metal were detected 
within the survey area, and their locations are shown on Figure 3. G PR traverses were conducted 
in the central portion o f the area GPR signal penetration was limited to  less than 2 feet. Therefore, 
no additional information regarding the causative bodies was determ ined 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 determined 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 A rea 2 is located south o f a w ood shavings stockpile area, and its location is shown on 
Plate 1. EM 61 data were 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 4 is a 
color contour plot o f  the E M 6 1 data for UST Area 2. and Figure 5 shows the locations o f  the GPR 
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. GPR 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 GPR survey.

Based on the presence o f  the EM anomaly in UST Area 2, we 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 UST were observed in the records for the effective 
depth o f  penetration of the GPR signal (about 5 feet), and the EM  anomaly is small in amplitude, w e 
conclude that if  a UST is present, it would likely be located at a depth greater than 5 feet.

3.4 UST Area 3

U ST A rea 3 is located north o f  the northeast corner o f  Building 13, and its location is shown 
on Plate 1. E M 6 1 data were acquired along survey lines spaced 5 feet apart, and GPR data w ere 
acquired at m ost locations where 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 UST 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.



HAGER-RICHTER 
GEOSCIENCE, INC.

Geophysical Survey '
Proctor & Gam ble Port Ivory' Facility
Staten Island. New York
File 00D59_________ December. 2000

G P R  signal penetration is estimated to have been about 2 to  3 feet for this area. G P R  
reflections typical of a UST w ere not detected in the area included in the G PR  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, we infer that tw o buried metal 
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 stmcture. 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 for 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 where 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 UST A rea 4, and 
Figure 9 show s the locations o f  the GPR traverses and the interpretation o f  both the EM 61 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 USTs w ere not detected. W hether USTs are located under the slab cannot be 
determined on the basis o f  the geophysical data alone. The rem aining portion o f  U ST Area 4 is 
generally free o f  buried metal.

3.6 UST Area 5

U S T  A rea 5 is located along a rail spur southw est o f Building 17, 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 10 is 
a color co n to u r plot o f the EM61 data for UST Area 5, and Figure 11 show s the  locations o f  the 
GPR 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  anom alies 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 GPR reflection typical for a UST w ere 
detected.

3.7 UST Area 6

U ST A rea 6 is located along a rail spur w est o f  Building 17, and its location is shown on Plate 
1 E M 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. Figure 12 is a co lo r 
contour plot o f  the F.M61 data  for UST Area 6, and Figure 13 show s the locations o f  the G PR  
traverses and the interpretation o f both the E M 6 1 and GPR data. A rail spur and iron rimmed 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 anom alies 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 o f  Building S-#35, and its location is shown on Plate 1. EM61 
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 contour plot 
o f  the EM61 data for UST A rea 7, and Figure 15 shows the locations o f  the G PR  traverses and the 
interpretation o f  both the EM61 and GPR 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.

F our EM  anomalies not related to the surface features w ere identified, and their locations are 
show n on F igure 15. A large EM  anomaly is present in the central portion o f  the survey area. T he 
G PR  data for the area o f the large anomaly indicate the presence o f  a shallow buried reinforced 
concrete slab o r 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 shown as areas o f buried metal. W hether the buried m etal 
objects are U S T s cannot be determined on the basis o f  the geophysical data alone.
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3.9 UST Area 8

U ST A rea S is located at the northeast corner o f Building 55, and its location is show n on 
Plate 1. E M 6I 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 16 is 
a color c o n to u r plot o f  the E M 6 1 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 shown 
on Figure 17.

Three anomalies attributed to buried metal objects were identified by the EM  survey and their 
locations are shown 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 USTs 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 contour plot 
o f  the E M 6 1 data  for UST Area 9, and Figure 19 shows the locations o f  the G PR  traverses and the 
interpretation o f  both the EM61 and GPR data.

Several surface metal 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  anomalies are present at the locations o f  the surface 
features and m ay mask the presence o f  buried metal objects, if  any, at such locations.

T hree anomalies not associated with surface metal were identified by the EM  survey. These 
anomalies have been attributed to  buried metal objects. GPR signal penetration in the areas o f  the 
EM  anom alies was limited to a depth o f  about 1 foot and no G P R  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 roctor & Gamble Port Ivory Facility 
located on S taten  Island, New 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 UST 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 was prepared for the exclusive use o f  Killam A ssociates and the Port 
Authority o f  N ew  York and N ew  Jersey (Client). No other party shall be entitled to  rely on this 
Report or any information, docum ents, records, data, interpretations, advice o r opinions given to  
Client by H ager-R ichter Geoscience, Inc. (H-R) in the performance 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 w ritten permission o f H-R. Any unperm itted use by Client or any third 
party shall be at Client's or such third party's own risk and without any liability to  H-R.

H -R  has used reasonable care, skill, competence 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 tim e, 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 based solely 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 w ith collection o f  soil and water 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 o ther subsurface objects were 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 no t rely on this report for information on such.

Except as expressly provided in this limitations section, H -R  makes no o ther representation 
or 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.

HAGER-RICHTER
GEOSCIENCE, INC.
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APPENDIX 
EM61 Metal Detector Surveys

E q u ip m en t. The Geonics EM61 Metal Detector is a tim e-dom ain electrom agnetic induction 
type instrum ent designed solely for detecting buried m etal objects. The m anufactu rer’s 
specifications are attached. An air-cored 1-meter square transmitter coil generates a  pulsed prim ary 
m agnetic field  in the earth, thereby inducing eddy currents in nearby metal objects. The decay o f  
the eddy curren t produces a secondary magnetic field that is sensed by two receiver coils, one 
coincident w ith  the transm itter and one positioned 40 cm above the main 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 mV and are recorded on  a 
d igital 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.

D ata A n a ly sis  a n d  Interpretation. EM61 survey data are m ost com m only plotted 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 Channel 2. The differential plot suppresses the effects o f  surface metal objects.

A buried  metal 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 plotted data is relatively  
straightforw ard in terms 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  multiple targets due to the data density (20 cm ) possible along each traverse. The 
EM61 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.

L im ita tio n s  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 i f  the survey data are collected at intervals greater than 1 meter.

D etection and identification should be clearly differentiated. Detection in this context is the 
recognition o f  the presence o f  a metal 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 drum s, UST, autom obile, w hite goods, etc.?), and the EM61 cannot identify  
the buried m etal object.
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APPENDIX 
GROUND PENETRATING RADAR SURVEYS

F ie ld  W ork . 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 color 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 aximum  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 with the following center frequencies: 120 M Hz, 
300 M Hz, 500 M Hz, and 1000 MHz. The to tal time during which radar signals are recorded can 
be varied from  a few to 1,000 nanoseconds (nsec). However, there is a trade-off betw een total 
time, corresponding to depth range, and resolution. As the total time o f  recording is increased, 
the resolution o f  the GPR records decreases. For a given site, the total time w indow  is set to  de­
tect features located  som ew hat below the maximum expected target depths.

In terpreta tion . 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 approximate 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. For those 
sites where the subsurface is electrically heterogeneous, the travel times o f  the radar signal may be 
different in the  various materials, and the vertical scale for the radar records is not necessarily 
uniform  w ith depth.

The reflections in a G PR  record are produced by spatial changes in the physical properties 
(e.g ., type o f  material, 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. The greater 
the difference in electrical properties betw een two materials in the subsurface, the stronger the 
reflection observed in the G PR  record.

The size, shape, and amplitude o f the G PR  reflections are the characteristics that are 
considered in the  interpretation o f  the data from  any site. Because the electrical properties o f  
m etal U STs, utilities, and conduits different significantly from those o f  the soils in which they are 
buried, such objects produce GPR reflections w ith high amplitude and distinctive shapes that 
perm it identification with a high degree o f  reliability. M ost other objects, although readily 
detectable, require "ground truth" for identification. Only excavations provide positive 
identification for most objects identified in G PR  surveys.
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For 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 diameter 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 
amplitude reflections that term inate sharply at the ends o f the tank. GPR, then, is useful for 
determining the  exact location and dimensions o f  USTs.

L im ita tio n s  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 lower 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.

There 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) contrast 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 with high grass, bushes, landscape structures, 
debris, obstacles, soil m ounds, etc. limit the survey access and the coupling o f  the G P R  antenna 
with the ground. In many cases, the GPR signal will not penetrate below concrete pavem ent, 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 lim its the maximum depth o f  exploration. The G PR  signal does not penetrate  clay- 
rich soils, and targe ts  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 GPR 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-depth  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" th rough  
correlation w ith  borings and excavations is required for positive identification o f  m ost objects 
detected on the basis o f G P R  data.
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.Q ,

. A

sl - i

3 ^ 4 .

I -  2

f c -  g .

2 -

I -  2 -

2 —  2 -

RE- 1 
COV’D
Full ftr

M-

lA it

Is!

iML

M l

SAMP.1 
NO.

U

_ l i  I Cjrvtj ic,k ^ U c y Jc  j j M i —

4

5

Q

7

I O

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

c o n c re te .
JU l

e . i

 OjTiTJi C -  | ^ANX) <kod ^rCMKzi. 7 ^ -  S iT ______________

M (  - i^rgizn— 5 > J l  } lr Vn- ^  S ft-N A 4.o

• r i p  ,  s i  i r -  % c m 8.

J l l  I Q re ^  S ? A fJD  ? cjAtetLisk - i j k tk  -

h n  H)Lb/T ^ S A M l>  ; (knaue/- ̂  i Q f tod A ----

w /  _ b U 5  i _S<yiLf _ c ]m4 s(__________ _

~rr,

‘ b A M f c

b r r , u / n  F W \ r

W *ttr 3  ScTpIeS SojU^ol ^©r~ la s tin g  
All otiv&r ScMutjfes LcrLtrjcJ u/ijff 

 TJJL. >nttu-fr-sl p | .  fhaju h c

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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M O
T H E  ro R T J U IT H O R rV Y ® G W @ [£ L D

Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET | OF 3
PROJECT

Porb Ivoru P i  &
LOCATION . J  IH

As lend ..otfl-in Hip, yield
CASING SIZE HOLE TYF

Au<

NAME OF CONTRACTOR

Crcuici d r i l l i n t
BORING NO.

k - 4
SURFACE ELEV.

CONTRACT NO.

H hlo  - 9 ^ - 0 0  b
DATE

II -  I & - 0 0
SPOON

~b *0.D. lA /h  *1.0.
HAMMER S A fe-ttJ 

l / | 0  *  FALL 3 > Q

n a o c rs
HAMMER

# FALL
DRILLER

G. He Ahem
INSPECTOR

J . Z a r k

GROUND WATER LEVEL
Date

11- I fc-

Time

j j j A
AH

Depth

2>.0

Remarks

s a m p I e  ■ # %

CASING
BLOWS/FT.
CutltrlUni

TWH lAbCEK

I *
S i  t W

- DEPTH
► O '

SPOON
BLOWS/6*

C u tte r  Hcod

TWHj, SXRTBT

_Z t -  3

7 - ^ 3 -

_/t ^

St  - V

RE- ’ 
COV’D

Full Rtc

aB I

jA.

LQ l

V o *

J 3 1

SAMP.2 
NO.

T.lt Or.^isL.Ua/L r -I tftlftl-tfriWtijkSilf Pinfl imh. J j I

h h h ~ ~ z  h ______

4

s

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

D & A feC .
0, &

o.6
X oM C K FTL ^

iA H E _

SA M t

5 - A M X   ________

S A m j T  J  3

SA-H t ___________. 14.1

£>r,o w n ? e a t

Moke ■ Scw n yU i  j t  A  i f  -f r   SAQeol | » r  4 e - tk h j__________

Ail otî ajr <axtn|>l»fr SC/eehed wAVi PLL >iv«JU-----------

P  d  ____________________________________ y

___________________ ;__________________ b o t to m  nf; R o r ih J

NOTES: 1 —  Length recovered;0* —  Loss of Sample, T  —  Trap used 
1 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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TOE PORT AUTHORITY (D̂
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET [ OF 3

PROJECT

Tvor £  O'

As loncj o a h / i n  H ie Vi t l o l .

NAME OF CONTRACTOR

 C rO uQ  d r i l l i n i
BORING NO.

A - 5
SURFACE ELEV.

LOCATION CONTRACT NO.

4 f t 4 - 3 3 - o p .4

DATE

W - o o
SPOON

3  *O.D. I t / a  *1.0.

CASING SIZE HOLE TYPE

A iL C it r s  I

GROUND WATER LEVEL
Date Time Depth Remarks

HAMMER 

1 H O  #FA LL S o  *

HAMMdR

§ FALL i i- i 5_ oc 1'AL 8. o '

1  OsucK
-f

INSPECTOR —j  I

... r_ J  ... .
CASING

BLOWS/FT,

c
Augers

►  5

► SU?*«

SPOON
BLOWS/6*
Ut̂ nc XT

f

X .

ip  - 1/

7>- 4

RE- 1 
COV’D
t\*ir

l o

s i l

J i /

M l

SAMP.1 
NO.

U

3 -

&

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

M i  i>G A SC ~
Ff II dark krown c - |  S)AN)  ̂ f Vr 9aI IT  } C-'mcjarc,____________

S .A H £ _____________________ _______________________________

o.o
<3.1

i l l  -  U a c J t C.- ^  3a A M J); C r Q M /fcl r l r S j l i - ) c -io o life L A ^C a flJ

3 _ A _ H £ ______________________________________________   _

HiSc. till  \p\aA ^ Ak/] )>GraVfcJ>-lT.SlH';C4nole/sru>flojco»

Z S 3 H E Z Z Z Z Z Z Z Z Z Z Z :
3 M £

3 & M f L
. SiAne j M

b r o w n  p E -ftl j 1,-UJg. ^ i l i j  C l A Y :------- i L

ftek*\ Scumble. f t  %J Stayed | a r  ifc&l'th<j..----------------

 AlL_S.&miiks—w-we. s c re e n  t d  F ------

 W  _______________________ J t ri nc

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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T H E  r o H T J U n M O R I W D D W & K Q J ]
Engineering Department 

Construction Division 
Materials Engineering Section

B O R IN G  R E P O R T
SHEET /  OF ^

PROJECT

r-rT T t/.iy  <P<h£ ?iT*
NAME OF CONTRACTOR

C Oh III,
BORING NO.

J i M .

SURFACE ELEV.

LOCATION

f^G -)To~P' B lo U  IH P cs L<y7~/
v n u  "  r t e i u A  e n e  I u m  e  t v b e  I

CONTRACT NO.

H 9 6 ^ 7 -0 %
DATEi c I

\ i / I c/Iqg - n / i |
SPOON

•p.p. x y& »i.p.
HAMMER

1 ^ 0  > FALL 3 0

CASING SIZE

HAMMER

HOLE TYPE

4 ,

# FALL
DRILLER

s
INSPECTOR

V ) tro'toe / J,-Zarks

GROUND WATER LEVEL
Date

llllokc-

* U l Oo

Time

I o 5
P'

Depth

6 , 0

Remarks

U/l)  I Ip Htfoof

Sample. ^  A

CASING
BLOWS/FT DEPTH

“ O  •

► V  -«

► Id

SPOON
BLOWS/6*

t fo u /{ h i

L . - . 3
A  - A

RE- 1 
COV’D

SAMP.
NO.

l i t 4
k  -  *5

(a ~ (a

- 4 - - M

J &  -  )8

.a  - a
Vj.- D

i L  L

a 2 r T .

JL A !

I o 7

&

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

C r c / j K o J  5 T o /u i  \ L tTFlp J A iy e fc t  O • I y,

. fy 'SC  p ' l / l  ClX o6 tJ £ y CKs* (  S cm,* !

S gfcowe
-Soc/ny________

3AH£_______________________

MiSĉ  T.lt Cinders . block e . SAt M Ctroaiel -eAc. iko

~ b r c > v d n  T c a T 5iHu CIAV \jh*

B  o Horn a |  B a t e ,  ^

_ _  fH/ Goirtvfll/s c (j>rh/ us CTh pJi? MjRAl. _  
 S l t l A Z z -  _____________

____________________________ ‘acuJeol f p n  k o lo |3  X»cfi'ir ^ _

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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T H E  P O R T A U T H O R I T Y d F tM ^ t i^ D
Engineering Department 

Construction D ivision  
Materials Engineering Section

BORING REPORT
SHEET j OF - )

PROJECT

( P o r T ^  X U a r ^ j P t e  S l U

NAME OF CONTRACTOR BORING NO. SURFACE ELEV.

LOCATION f
b k P s T V f  3 s r B U t ) 4 o * U t i

CONTRACT NO.

L/d r ( r -<? e> ~ v& 6

DATE .

h / f ^ L a c )  * " / » /
SPOON CASINO SIZE HOLE TYPE

4

GROUND WATER LEVEL

7 'O .D . %*/& *I.D . ft u Q c - r s Date Time Depth Remarks

HAMMER

\ L a  # FALL $  O  '

HAMMER

t FALL IV l l | l d o y y jy i ,  h d l e

DRILLER

5 5 i i / i i l o . i S A1H O p t n  k o l e .
INSPECTOR

/ l . Z a r k s

/

CASING
BLOWS/FT. DEPTH

SPOON
BLOWS/6*

RE- 1 
COV’D

SAMP.1
NO.

’SAMPLE DESCRIPTION AND REMARKS . „  
LINE LOCATES CHANGE OF PROFILE 0

*  c y  M
/K /£ r F i / I ) < o

1
S ,

~ ^ / d r f c p /  Co L i t R l r l c  (■, c  fa o & i'T  , £

z

1
^  L~> B iQS\

Y \ h  0 Y s > y  F i / p r  M C P b * /  . T y  h U * *  ' /
►  ^  *+ ) ■ »...... .............. .

{ y F t / I  P n 7 c > /h t iCJLeAA J= orTb, h h i p j

V \ j z >

MollovJ
S3LE.M - 1 /

1 - - | U "
A $ / \ M £ W l» i/e .

^  [ u  ^
V / o U -  1

1 1 U " 6 S a m e

1 1 /S.,

1 _ 1 U " (o S A M E

1 1

l _ 1 v A ' / S A M E
... ,

1 -  1 A f a m e . ij^a
■ : v 1 A f t h fb'Qiun ? e a T  1; (Me U « k o rg a n ic  C lAV i« o '

/
7r  “

$ "// S ô h/QIs *, cAseLqst/ Lt/lTft P W  M s P /  /
* y  u z .  s ^ y - f - y T ^ i x .  • * • » <

A  S o A k a ! _ jjo r U j£,l. _  J _

i
\

►  <

>o

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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T H E  P O R T A IfT H O R V IY (I^ [M @ [j^ O
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF 5

ROJECT

Poi-h T v o n j  P  ^  (t

NAME OF CONTRACTOR

C r d i ' g  d r  I Hi n
BORING NO. SURFACE ELEV.

OCATION

*  \ fb O i W o \  C .tivUr oj b ldci i -j P)1qcJc | L o o  L raf I
;POON I CASING SIZE HOLE TYPE J

CONTRACT NO.

4 %-b - 3 9 -  O Q (o
DATE

n - l  i - o o / n - i a CO

3  "P .P . Jl V < 3  *I.D .
IAMMER

1 k o  * FALL

CASING s ize

A u q  e.rG
MERHAM!

# FALL
IRILLER

MSPECTOR
. C r d i O i

x o.r k-S

GROUND WATER LEVEL
Date

n - t8 - o o

Time Depth

S J L

Remarks

Opfc.fi Vtole. •

CASING
LOWS/FT
&rv

Ao no 
a J£ l 
lUOfcTS

.D E P T H  
►  O  ‘

SPOON
BLOWS/6*

HAND AUGER,

u J o ti o

O -  I
I —  O

I -  O

J -  O

1 — o

-L_— Q

 e_

_W CL

I

RE-
COV’D
Tull

t o

± L

La i>

l A

L J l .

X L

x A

SAMP.J 
NO.

I

4
8

3

I o

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

-Ilf. AI*>C_ ~ t  Rock.
_Pi£
O) '

H H __ ^  r e-«j 1 sVi - LCtJU rj C. - |. i '  Otqlx/c( > ^r. S i (T*’

S M L 5 .0

y e j  oljfcfcoWtQ.<LgX)U/S .

Z in f Z Z Z Z Z Z
V\ \\  vikiieu—  clt&fcgrr>Qt.CAou>S

h iH  v o k lt'C  ( j t e  LorruLC£jBiwZ>

’^zAM£_

s A njjZ ’

"SAM E,

Z  lo ro  yon 4 -  \oW tl--g- o l \ eA>mQ.Cja<3>ux.
J S Z

R r n u j f )  P H A T * JLO, a

iJo te . •• 5. savnplfcS - ‘aautcl—  L r  . k s iin a ____________   —
 M L j L r .  c d . L  J

 P jj)_  . *nei<A- Jk - t i iS c a c A g c 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 wetter, artesian water, sand heave in casing, etc.
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THE PORT AUTHORITY GDP RUff© KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET

 2,-
OF Z)

PROJECT

- - I lk .
NAME.DF CONTRACTOR BORING NO. SURFACE ELEV.

LOCATION CONTRACT NO. DATE/

SPOvi  'O .D . t ' / f i  "I.D .

CASING SIZE HOLE TYPE

(X W LA *  jZ

GROUND WATER LEVEL
Date Time Depth Remarks

HAMMER C S ^ A ty )

# FALL 3  6
HAMMER

# FALL / /  l f l / a O . U S - z
DRILLER

tb  • (V < H L /

INSPECTOR _
e.

BLOWS/FT DEPTH

l b  ■<

► *

BLOWS/6 "

y /

V i > i

V—  A r
Hit.

' / n "

' i l l "

COV’D

M .

l h ”

/ S '

4 T

1 6 "

1 1 1

11

NO.

L

• r

1

B

LINE LOCATES CHANGE OF PROFILE

& J & J .
V u  -  llsJkva, t GlVs-U

•S^VKj ___
" r r r

___ _____________

_ ^ t r= e_ ______________________

7 a .a ‘

l A*

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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T H E  r o O T J U i r a O R I T Y ® G W © [ i M
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET j  OF ^

ROJECT

' . P a r T ' X i / o r u  $ ^ 0  S i7*2-

NAME OF CONTRACTOR 

C fC k\  ^  I 11
BORING NO.

U ST  S’- t2~
SURFACE ELEV.

OCATION o f  I f
CONTRACT NO.

- a o c
DATE 
| l  I d? 1  I ZO C O

POON

3  'O .D . ^ ^ I ^ ’ I.D.

CASING SIZE HOLE TYPE 

\

GROUND WATER LEVEL
Date Time Depth Remarks

AMMER g  e -f'fy  

i t f  O # FALL 3 ,0  '

HAM&ER

# FALL H j A l /  »d 13  < / / £ < /

RILLER
T > o v id  C.oo\<s

ISPECTOR r . _  | I
M o  cAKm.

CASING
LOWS/FT.

► l O -M

DEPTH
SPOON

BLOWS/6*

yfttojcJQitytf

► i r - 4

'  *

w o

I I

I I

I I

_3__

J_L

RE-
COV’D

SlL

v /
//

-*4

I * '

4 o

SAMP.’
NO.

SA M PLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

. m r\ f  i  ft.A e . OO

f-vl' • C vo .̂ G ,Toive^j.f p o c l^ f ) . e -f C-

W e f ,  lA h t f - t .4  G"r« ̂  J) / o  o  C c>j~<TL

It |o . ^ v i , faroi.*-* c J '

w t l , _U_k<Jx_ •( 'P ,  > i - g K t» C f lC «*v> g.A'W '^-____

£A m  £

j i Vp i c7

/ V i C-

£«nr)c- S XL-V wo fA

lA p  ©I c. /j,l0
&al&tr*o «(*- t#o (_A . • -)- 14»* o

_________ a|_( s ^ y i lL } H —  t v H ,  p x  p

___________ g ir^ p L L  A*Tr jF /vor C*o L*'rv~-C-t

 ____________________________________ / y  __

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 PORT AUTHORITY GDP KR7 © KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT

PROJECT

P o r t  I v o t ^  ?  ^  Q.

NAME OP CONTRACTOR

C r a i t j  o U r ilim ^

BORING NO:

U S T *  - I

SHEET I OF

SURFACE ELEV.

LOCATION

noVI sl-I A block i4oo lp-1-1
CONTRACT NO.

k x J a  -93 - oo()
DATE

It -  5 q -  o  o
SPOON I

^  'O .D . % ,hJ&  ' I D .

CASING SIZE

Aaomrs
HOLE TYPE 

1
HAMMER Sal1 cl U 
(4o # FALL 2 ) 0  '

HAMMER

# FALL
DRILLER

•i). Cook<
INSPECTOR

3 . z r ic

GROUND WATER LEVEL
Date

H-^P-QC 11'. IS AM

Time Depth

/

Remarks

-$r A  A~

CASING
3LOWS/FT .D E P T H

► o •

► 5 *

► 1 0  +

SPOON
BLOW S/6'

A ^ J l-
5  ~ K

/ i . . -  4
& -  t o

4 - . 5

f a

RE- 1 
COV’D

T ull

U1
l A l

X q .
M

ho'

SAM P.1 
NO.

I
b
4*

’SAMPLE DESCRIPTION AND REMARKS 
^  LINE LOCATES CHANGE OF PROFILE
----------------V-----------------------------------------------------

rtfffwn

f i l l  k ro m ~  r o l^ igp ^ p , w o o d  fcr o lie lo m ru g o m  ■__ ^

^ X S l ^ r j C r a ^ . i r ^ S i r .
X L r ly 4f S | | |  * Se>m>fc CflftJ.

lu r̂aLhLepL^Jbr. S i lU f____________

______________ *________________________________________________->m_

iLcejjiik-sJalocJt c.-  ̂ SANJ) , ir-Gravelft JaJlT loLfcl oolor

3 _AJ1£______________________ __________

SAME
UoLt Sq.umt| Cor W.«Jir\a .______ _̂____________

AH . t .1 JV. I . L_, AW ^CLm^t.e. cAi fcc.V_6.el Ml. P lb  tn e k tr . ___ . _____________

_  ~TV>t  o lke r ‘aflnrftjaL s  <AihCat-oild _____________    i

  __        &  o llo it i  a | B o r in g

t

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 PORTAinHORITYdXFtM©^
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

?orb Ivoru
LOCATION T T

t l o o 1 S V l  c

NAME OF CONTRACTOR

fc x ift d r i l i in C£ 1

BORING NO. SURFACE ELEV.

UST X-.i A

a
> lo c k  \4  o o  l o b i

CONTRACT NO.

4 i i > - 3 3  - 0 0 L
DATE

1 1 - 3  0 - 0 0
SPOON

•P.P. jl.-V ft 'ID -
HAMMER S a io b u  

1 ^ 0  *  FALL

IASING SIZE

Auotrs
HAMMER

HOLE TYPE

_ J ___
# FALL

DRILLER

J). Cpolce-
INSPECTOR

Xcxr ic.c

GROUND WATER LEVEL
Date Time Depth Remarks

CASING

Hcvholka^
►

|

f

•

|

DEPTH

► S  *

15

SPOON
BLOW S/6'

RE- 1 
COV’D

r«i(

SAMP.
NO.

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

_Ti \1 V>r0 vA/n  d e c o m p o s e !

Kll f t r ^  ^  d ie .io f n  ft.C O V L.S _ r a  u m  oUc. .

r.R p  r £  _o J3_ s T f lu c J Y  a i /

N oTE t

_ £ s W .  _ ^ a r  W taĉ --------------- & *U < h«v- »f  f lg r i
O ksfcrii.cJ:»o n  d u rin g  _______________________________

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.



47 T H E  P O R T i l l l l H O R V r r d F I M ^ O & O
Engineering Departm ent 

Construction D ivision  
Materials Engineering Section

BORING REPORT

OJECT

o r lX v o r

t

NAME OF CONTRACTOR

C r a i Q  .oLr i ll3-

UQJ

BORING NO.

U S T  1 - 1

SHEET 0F2>
SURFACE ELEV.

CATION

'UL_ H U ^> T i?.-l A ^Moclc. \ 4 o o  lg>V I
CONTRACT NO.

/ l £ - 9 3 - q q £
DATE

n -  S o - o p
OON I CASING SIZE HOLE TYPE GROUND WATER LEVEL
b *O .D. % */&  *I.D . AuAtrs l Date Time Depth Remarks

tMMER

L o  * FALL 3  O

h a m Wer

0 FALL

“ I .  Cool*
SPECTOR _  j

\ ,  /.arks
CASING

AN 3) Mitt *

I

..

§;

► l o

SPOON
BLOWS/6*

iW U u& E A

RE- 1 
COV’D
fall

SAMP.2 
NO.

I

S '

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

T i l W r o w h  o ig .C a n n ^ o S e J [  Wo n n l .___

t i l l  b tm s/n   w a o o l k .  or&vt'sk u ik ia. __cLtLzm or.pt. a

 £>rO\fJr\ c. -  0 S A M P  ,Vr. r̂«~<nr*-l tr, Si 11 ■__  __
Lrtx iiiW  V>l».ak t - ! ¥ T f t N b  , i r  V r S i IT .  Fu-tJ Qfltor

3 r . n u ^ p T E  nfrc.Tgi4Cri-CJLf a xl

%  5 <A«r>ple-ii V w c ° L J |  o r  ._______

 SToP jia»dcm.<j*r beeo.ast of oLrJvufiia
&>olL>m nj1 EonV ■

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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BORING REPORT
SHEET I OF

PROJEl* r

P o rt I v o r
*

P \ 0
NAME OF CONTRACTOR

C r g j  Cj d r i l l i n g
BORING NO.

UST
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

SPOON |

J L  "O .D . I * /&  *I.D .

CASING SIZE HOLE TYPE

A  H A L T S  I

GROUND WATER LEVEL
Date Time Depth Remarks

HAMMER 

I L  O  # FALL L o

HAMMgt

* FALL 11 * 2.0 • O O JL: I S  pH 1 ' ° ' Sam p le r #  4

Cooke
“ SPECTOn I 7 J . S

BLOWS/FT
aujtr

1r
Uo C 
uw<•

i

L#J

DEPTH

b

BLOWS/6'
W <x«c|ajj.<jtr

_LL

a .

*. -  tr

I  -

COV’D

M

\5L*

_lq:

J O

NO.

A

L .

LINE LOCATES CHANGE OF PROFILE 0.0

Fill b r« w n  Woo«/ S»<M  SAjjjj____

J i l l  V>rown c .- |  S A H ^ ^ r .Gravrj Sotx* CaVUi4 2. h c ijL v  ..

&SC. V>f ojrevysl. -kra'NO c. If prom J  ̂ fr.kilT C '̂r>dor;(CacJ  ̂V>we^k

hill yllowrsk - C. _S'l[f i Cl.rvol/AA i

_ S A ! 5 E _

Misc..fill qjfgjj c-  ̂QAtfb*- Ci<HJgl kr-̂ llT̂iii<tÂ C.ircLu Ĉool
Hofcc: Souv>|»t»4 sa v ed  . |o r t^ a iio o _______

  M l S ftm n les dn/iJtii] *P |t) ***Ia4.

IW

—Sam^iiiS ck
______ if ciisc<u-deJ

______ fooitoiV) EflUl J

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.



’ A 547 THE rom-JUnHORIIYQXJW SW
Engineering Department 

Construction Division 
Materials Engineering Section

3 —  Log depth of change In color of wash water, loss of water, artesian water, sand heave in casing, etc.
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BORING REPORT
SHEET j OF

PROJECT .

Port Iv .ru  P i  G
LOCATION 1

1 £  U j I  % - L  6>1 ttCrlc Infra L o l I

NAME OF CONTRACTOR

O tollQ d r i O i h
9 -

BORING NO.

U s T  l -  L  P>
SURFACE ELEV.

CONTRACT NO.

3 3 -  Q o  4
DATE

II - 3 o -  o  c?
SPOON y

*O.D. 'I.D .

CASING SIZE HOLE TYPE

H andau A M  I

GROUND WATER LEVEL
Date Time Depth Remarks

HAMMER H

# FALL

HAMMER J

# FALL

c D . C ^ L ,
INSPECTOR _  __ _ .

T . Z a A s
CASING

3LOWS/FT

H&ns
^DEPJH

i o

SPOON
BLOW S/6'

RE-
COV’D

Full

SAMP.2 
NO.

I f

3DL

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE 

fatPMn J e t w y o w l  Woati Sanaa- c -  ij SANft .
_Oi», 
- P--

hll ^reu c.- 1  ^  Grgygj j r .S j f [ r C inckrs3coaJ f W L

S AME________________ _________________________________________
Co>ncr<,l;E Oksfrucfoo__

 ^ o t f e o  m o^. E W m j  j

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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Materials Engineering Section

BORING REPORT
SHEET I o f  3

PROJECT

Porb luorq  P ^ (7
LV A /A I i u n  J  |  \J
i  I ^ Q 1 VI oj f c lda l l .  CtrJiti- ConCfelf R .o < X o l w a .y  -fe'ocJc. l / oO lot. I 
SPOON 1 J CASING SIZE HOLE TYPE ¥

NAME OF CONTRACTOR

Cro-ict d r i l l  i n
* 3-

BORING NO. SURFACE ELEV.

UST 1 - 5
LOCATION CONTRACT NO.

/fr.4 - 3 3 - 0 0  !p
DATE

\%- O I - 00
SPOON

h  *Q-Q- kV a ’i-D-
HAMMER A u k o m  

1 l \Q  * FALL 5  O

CASING SIZE 

MMERHAMMI

# FALL
DRILLER

I ) . Cooler
INSPECTOR

. Z g r k
v J  c

GROUND WATER LEVEL
Date Time

bF

Depth

J u c L

Remarks

CASING
BLOWS/FT.

HflthJauyi

Hollowam

DEPTH
- o  •

► 1 0 ^

► I S -

SPOON
BLOWS/6*

Wtu. H coi4 • 
HtnndftAiryr

5 -
Ifj -  5

-  L

3 - / 5

Z  -  I

I -  I

.it  - \A
w »  r t f

RE-
COV’D
FvUI R

- i f i !

& L

M

SAMP.2 
NO.

A.
/  S A M b

5  fi fltSc. F j|/fjre ijt'slt .  bcomn Clayey  % IT"/: - ^ SAUft  ̂ci

<0

1

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE O O

Conc.rp.Kg- 1.0

jC'C. f ill darl ypijisli - tJnrJc C-^ SANt) ‘ornt Croud, Cinrkrs C o B r icL

i > A M E _

_SA±Lfc. - FucL
i n i  X&ilz-dLzlsU!>CLC&0lit^_

V U100 < ?t.°

 g r e y i s h  -  w ^ - e  Gto,«(

f i f g U n  P ^ A T "  '  I o o l r r  \ I A 0

_3- Sflji*L|pLic& baited |ar
i» s u j

j o t ix c  d iS co rfllecL ___
6>oE£o

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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BORING REPORT
SHEET /  °p2.

PROJECT /O  . r

HU' PyCr NAME OF CONTRACTOR BORING NO. 

UJtoiQ — I
SURFACE ELEV.

LOCATION

f a X t j ^  fa d T  -  / k
CONTRACT NO.

SPOON 1 CASIlfc SIZE Ho le  t y p e GROUND WATER LEVEL
'O .D . 'I.D . . %- Date Time Depth Remarks

HAMMER

# FALL

HAMMER

# FALL n h - l o o / o  ^ 7 / a  J t* O C 6 T * * J Z fu A  .
DRILLER p. . ,

. & > g _ 4 c c -A .

!

INSPECTOR / >

............. . .  .............................. .........
CASING

BLOWS/FT. . DEPTH
► o -

► r

-  /&

( <

SPOON
BLOWS/6'

Qh\

RE-
COV’D

M
|2lc.

SAMP.1 
NO.

h
6

L

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

(  Cm JU*£>

 _ _
Km ~ lb $ ~f £ CtMiiAa t Jitt&t Gx*+U

± ± L

C S r v f M X T /__________________ I^Zt ' — Q fr tk frv *  py -*

£-Cl -  UogiQ- j A- ____________________________

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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BORING REPORT
SHEET / OF 2 -

PROJECT

HU- n ( r
NAME OF CONTRACTORi QJF CONTR/ BORING NO.

j j a d l  ~
SURFACE ELEV.

LOCATION r

/ 8 CfiAQtpn  |*f 06
CONTRACT NO.

SPOON

*O.D. •I.D .
HAMMER

# FALL

ASING SIZE HOLE TYPE 

1
HAMMER

*  FALL
DRILLER

INSPECTOR

GROUND WATER LEVEL
Date

ml0
Time Depth Remarks

CASING
BLOWS/FT.

I *

^  DEPTH
► O  -

< -

SPOON
BLOW S/6'

RE- 1 
COV’D

SAMP.1 
NO.

A

6

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

/■O'

W  F & J E .  L M t  < jz ju t_______________________^ o _
SW-Jy. t dlvJLyo . JUX£j( G\QV*U 2 S '

~^lA J  " Cn >oayvu Cj^JL^a s Jh Z t& i

QoVf T- - J

^yf(rtj /& k lu v c

_ / ? / / -  U o o c t  ! ' & _____________________________

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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BORING REPORT
SHEET OF

PROJECT

a n - f i t -
NAME.OF CONTRACTORME,

t
LOCATION '  . ~ 7 H b J i  T $ n --------------------

i- IC > '/novtk  A  8H - U Jw6l'\ \  -
SPOON U CASING SIZE | HOLE TYPE !/

HQO

BORING NO.

U Jlrw Q  I ' (*>
SURFACE ELEV.

CONTRACT NO. DATE

JL ) + U o

'O .D . •I.D .
HAMMER

# FALL

HOLE TYPE 

1
HAMMER

# FALL
DRILLER

0
INSPECTOR

~0 SPf

GROUND WATER LEVEL
Data Time Depth Remarks

Ik

CASING
BLOWS/FT. DEPTH

‘  0  '

►  r  -

►I D

► \ <

SPOON
BLOWS/6*

RE-
COV’D

SAMP.2 
NO.

2_

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

” ( n c tv ( J }

k s J M J L

_ J P ^  f c i j U
f  —  ~TT - ^ r r ~  -XT 
tLAJZjy A *  GtA'&'Wh, LL+uJ .

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.



PA 547
6-90

THE P0RFJUJTH0RIIY®COT©K1J)
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET y - o F ^ r

PROJECT

HH.r e.jCr
A a t i a u  >

NAME OP CONTRACTORJE OF CON BORING NO.

M -  I c
SURFACE ELEV.

LOCATION ' l /  V i \

Sn& StJ U fijJU - /U S.U- *4 IX, C &4nJk. IHboJ
SPOON V ZTl CASING SIZE HOLE TYPE V

CONTRACT NO.

V l Z 6 0
O N  V  U

^  *O.D. ^  *I.D .
HAMMER

# FALL 3 0

CASING SIZE

m
HOLE TYPE 

1

# FALL
DRILLER

INSPECTOR

GROUND WATER LEVEL
Date

i l l 60

Time Depth

r <

Remarks

CASING
BLOWS/FT.

*

\ /

. DEPTH .
► O ^

SPOON
BLOWS/6*

J k J ,

H = ±

i C - C

4 - H

I r X *

RE-
COV’D

\ h d l
A c

| Z "

I f

H "

X L

SAMP.2 
NO.

I

<

L

6

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE 

■ LcJ do

___________

_3._S_^qaa__________

M / S O '

______________  f

vaJQjla 4~ /  k  _

A »M||t<( t c  k/t/Lf

J U  ft/A (~t&Sbv\ d u tC v J t lL ^ . ______________________________________

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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BORING REPORT

THE PORT AUTH ORITYGDtP (M © K1LD

SHEET | OF ,3

PROJECT 0  , .  _  . _foTT T C v c m ^  p 4~ Q C i Co­ NAME OF CONTRACTOR

C r c o 'J  O ’** I1- ’ML
BORING NO.

\jScoA~ 3
SURFACE ELEV.

lo c a t io n  . .  -
6cufi «V" 1 A  ' * i L >

CONTRACT NO.

• «  _

DATE 
I I  | P « i |

SPOON

3  'o .d . *  *1 fr 'i.o.
CASING SIZE HOLE TYPE 

|
GROUND W ATER LEVEL

Date Time Depth Remarks

HAMMER .5 0 (4 }  

1 4 4  *  FALL A o

HAMMER

# FALL
w p i j t t v * lt> crb

/
6 5 "

DRILLER
O o v  i  0) •<  >6

INSPECTOR ,
n .  f o 4 - « l

CASING
BLOWS/FT. DEPTH

► 3 r ■+

► f O - 4

SPOON
BLOW S/6'

si/
I ,  I

I .  \

£  . L
s ,  H

i t  -3

RE-
COV'D

r f e r

\ u

\ %

I £

SAMP.2 
NO.

SA M PLE  DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

"JFapKSTF"

\\ J-W  f3vvv*r» fA-hiO, irT f, fU *k ., t*/vu *1 i4 «

| 1^4*4 hi1* CC*\ cA lio /v lt  G r a y  c »a  ̂ _ r £ 4

0 jv« vc.i^  L*J S-hAnC, R o  e t  « 4 c

:*< g »

3 « w e  aKvt t f  tbi eo rV i-

Y*\ ck. c j L -

S'o.wvje-

5*0 w ,« -  

CKJ. &2-/W&C., T »v+f e_ o - ^ 75-EE

____________  s e r f . . ___________  r a- d
fSnTVVr? *>»-£t>v\> C UV) c/e«.«"1

gofv-o of Ŷ le. I H- Q

_______ A lj_ _  S*>1__5 *V )| ) /« 4  Q - / «■ -f ___

 . S * ~ > /U - ^  °'***~ 4  _

 f r V g -  g f t v e . » l  f u v  ^ A v / i T r *  W 7 - » A  4 < / y > | ^ ____ ___

I "* L- ■£ t  ̂  o l L  J  C ^ V y  ^ ___

NOTES: 1 —  Length recovered; 0 ' —  Loss of Sample, T —  Trap used
2 —  U » undisturbed; A 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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BORING REPORT

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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BORING REPORT
SHEET OF

PROJECT

I $ ( r
lTITIIJ V

ECT • p  , , NAME OF CONTRACTOR

3
BORING NO. SURFACE ELEV.

S m # v r /  ( j& r tA , (<to
CASINCVSIZE In c

CONTRACT NO.
f l b - f f r o o

DATE I )
/ /  h * / Oo

SPOON

'O .D . •I.D .
HAMMER

# FALL

10LE TYPE 

1
HAMMER

# FALL
DRILLER

INSPECTOR

GROUND WATER LEVEL
Date

iiht
Time Depth

Piu .

Remarks

CASING
BLOWS/FT.

r
(

. D E PT H  
►  0

SPOON
BLOWS/6”

0 * y sv

M/

RE-
COV’D

f o e .

SAMP.2 
NO.

*SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

LmI

H iM .T Iil WlacJc C - |  SAM^liWe Clo^etj , t.oo.1, Cmd»ri .___

 Q d T fc tm   ^

   o biTrucTfo^j CctA~Ghfd*f SA 4

NOTES: 1 —  Length recovered; 0* —  Loss of Sample, T —  Trap used
2 —  U -  undtsturt)$d; 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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Materials Engineering Section

BORING REPORT
SHEET

X
OF

PROJECT

Pi (r
NAME OF CONTRACTOR

   •_
BORING NO. _

P<ro4 £
SURFACE ELEV.

LOCATION /  x r  A CONTRACT NO. DATE

// h i
60

SPOON .

3> *O.D. Z- / }  “ I.D.

c a s Mg  SlZfe' HOLE TYPE

X
GROUND WATER LEVEL

(X [e /> o Date Time Depth Remarks

HAMMER

H O  # FALL 3 ^  ’

h a Mm er

# FALL uh/o' Z : ^ P * r . s ' X S * 3
DRILLER

INSPECTOR

CASING
BLOWS/FT.

■V

. D E P T H  . 
► T> ^

► |b  *

SPOON
BLOWS/6'

H t J l .

V

T o

8 ~ /o
6  - i r

; i - ) 3

i v f r

n.~ I V

RE-
COV'D

A c

i r '

/5 "

8 '

SAMP.J
n o . ;

2>

Y

S '

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE
  'T&r' S.iran S 3 :

________

u )  J L c Z & f UJOtfcP .

/ tf.O1

_  u j  fc  ___________________

  _______________________________________

J9j>

'^9*'*^ I ~~ ^  5  LseAJ/6-e«*eJ) (!& & *

( 6  4 } )  W € A / AAAALhjJl U>j /* /A ^________&AAtO*jLt^0-_

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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Construction Division
Materials Engineering Section

BORING REPORT
SHEET j OF </

PROJECT

f W T X l/o ry  (PX(P 5 J e
LOCATION

NAME OF CONTRACTOR

C t a t t y  j)h  Hl*i\

N it s  C o Y A s s v o f  d ' T - ' i t '  6 k c t  W o o  U r /

BORING NO.
P0-/V 1^—/

SURFACE ELEV.

CONTRACT NO.

- O f f  6
DATE .

W (-2 ^ l  OCs
SPOON

^  *O.D. d  / f j r  «I.D.
HAMMER

I * i O  # F A U  3<y

ASING SIZE

....

HOLE TYPE

V A U / .1 V
HAMMER

# FALL
DRILLER

C.V'atltf
INSPECTOR

O k

GROUND WATER LEVEL
Date

) \h .

Time Depth Remarks

Q sbtljt /&■$/>.

CASING
BLOWS/FT

m g s

.D E P T H
►  O  '

*  V

► Id

^  I S "  -

► 2 c /

SPOON
BLOWS/6*

fhyr

. /

h ±
m i
H
H

l — o

0-0
1 - 0

\~o
I — o

0 - 0

I - I
3 ~ H

RE-
COV’D

£ul/

I r W

1 6 "

2 0 "

TrHu

I ? 1

SAMP.1 
NO.

V

f—ilf C /t^y  Pt^ To Skf<*c<ficK>5 G~ay Th

ip

i

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PRORLE 0 .0

 C±u_sLo/ To**, Gfctotfj $&vofj Ct/coPtr gTfcL.________
?,0

F i l l -  <7 t r  V  icjTc*y*\Q e_*003   P h ~ 7 ____

F t  l (  1 T l ' t h  C r -y  P i^Tc**, <\csoo% & * v ? *  P h  ~7

Ph~7

F if f  - - UsinTj? J~GY-*y <0\gTo/wtqc-PcXjS £h>yT7 Ph~7_

  Sc\s r * a __________________  f t)" 13

S qavp

*Sc</w^__ _____ ____ f l H }

F jlh  C rsq„  O r - ty ,1* ' ^  fim To^AC Aovs  5 w r  ^  O .Q

tftouu* &>rr ______________ M/ J f

Sc/ TTct/vo o '/ Sort/k/j  *•—

'XL

__________ m i  S c ir rM p b s  o h s J c * / u / i T h  P IJL_____

_  _  ^ h ± <h L  W &
   { z A J l/h v  T ^ T h/ ^  fi+TKQruwj Scrrt/f fa

_________________________) ^ 3 c g « o 6 ) / _____________________________________________________________________

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 water, loss of water, artesian water, sand heave In casing, etc.



Well Installation Report

PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division

Sheet 2 ,  °f y

Pori IF uow V^(r S ,7l> BlacrL HOCJ Le>i f
CONTRACT NO.

LOCATION f
IN Id  CoYMt o1 SJTU, NVjPey c l ') / rr* t0 4 < o ( 'F’ft'

CONTRACTOR

Crctfjt fa/Ut^
WELL NO. WELL TYPE

* 8 'P McwtTby>
INSPECTOR

t?
DRILLER OATE .

H hU cv

Well Development Report (n o te  w a te r le v e l re a d in g s  fro m  to p  o f  pvc>

DATE /  /
W M o c , i  < r 'WATER LEVEL BEFORE 11 > WATFR LEVEL AFTER / d  / TAKEN /  d  MINUTES AFTER

" dia. PVC pipe w/steel locking cap

_ 3.o'L1 =.

L2 = 3 iO

L1

L3 = I2'0

L2

L3

m n p n in n g

Cap-
n

Boring diameter

2 . T

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filter

1 ^ 0 '
/

Bottom of well 

Bottom of boring

y k o tr -F ii io y  / ^ r - z s  u / iT h  Om , T o* ,cfcp



PA 547 THE PORTAII11iORnY®[F[M@-0^
6-90 Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET / OF

PROJECT NAME OF CONTRACTOR

X -

BORING NO.

f f r M U s -  j p
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

SPOON q ,

' i P  "O .D . I /< S  ' I  D.

CASING Sl2E HOLE TYPE GROUND WATER LEVEL
Date Time Depth Remarks

HAMMER C ^ T y  

W C / # FALL ^C>

HAMMER

# FALL ) l t a ? > * ^ J O LlA\l[p ^ L /u c f  J a j . /

DRILLER

T
a  /

INSPECTOR

CASING
BLOWS/FT.

fo /L //

G?SJ</r

±
VrJL

lo \7 fr

R outyf

jy Z

. DEPTH
► O  ■

SPOON
BLOWS/6'

Y-Qm J

l u

U s
JL

-&■
K.

" L - l
Y

2 = z l

RE-
COV’D

S a L

/ l/ / /

SAMP.2 
NO.

3

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE Q td

Pby  5 7 ? a  jNt 0  — ) g 1 Sgto- 

P f r M u , - /

J Z o '

°  P jV A

B yo u /s  fieAT~__________________ PJi " 7___

p p v \______________________________________

_  Scrw>jg._____________________ P h ~ ' J ____

______

___________   _ _ f i i £ Z _____
jB/ctJSAS L<XAsr>/ tjL  . . t . t .T l lT —

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.



PA 547 th e  P O H iM n H o r n n m m m m
6-90 Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET

PROJECT

P o / T  (P j-g- 'S lJ jj
‘ATinM I

NAME OF CONTRACTOR

O h  H i*
¥ -

BORING NO.

P W H L O -  I D
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

£ i c /  novThJ* M u j C c Y v ^ r t / ^ T o .  / v co C o r /
CASING SIZE 

PfUrvJ~

i /h v tG O
SPOON

<7t ’O-O. I ^  *l.p.
HAMMER

) HQs  » FALL

HOLE TYPE 

pj1 tAitjuijo*'
HAMMER

# FALL
DRILLER

INSPECTOR
vT" C rctik

V X o

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT.

fin'll

% \ f u j
M/»T>

Rajoi')

\ l /

. DEPTH .

►3*1

- Ho

► <S& ^

SPOON
BLOW S/6'

i d
W - 'S '

4 - 7

l - / r

RE- 1 
COV’D

1 6 ''

/ y *

SAMP.2 
NO.

S'

7

’SAM PLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

_____________________   t h z L .
M -F~6r-0y Sa*o/ 7 >  CycjiAjf̂  7V Si IT

r b - 7

S W  T ^ r / T j ) y G * w f

  ___________ rh-2____
I ~f$yau/ij Tlr Si /7 jTy 6x**.cjjlL______

 , ______ _ _____________ P b jL ______
M - p  $*q u m j  7 > s t / T . T y  G ta u *  /

_ J L ^ d u 7 Z ! r - ~ y .

V P-o

_____________________________ Ncr ffr fb*of(*Jg__________________

Rp t /  $ *o u s *y  C / a y jy  S T / l j  L -tT T h  P S c t ^  T t  C vo Ql, /  __

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.



PA 547 THE POmrAimiORITY®Lrau&wJ
6-90 Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET ^  OF ^

PROJECT

V * » T I A U  f

NAME OF CONTRACTOR

C'Trci/^' $ h l ( t
&

BORING NO.

Y b  m u * -  w
SURFACE ELEV.

LOCATION.U V H  i i v n

b̂la' No rTh c.~P Pft h H m CoVŝ-fy nf S >71___Blook- /*̂ C/ Lcj) J
CONTRACT NO. DATE

l/hv/cCO
SPOON

9 )"~  'O .D . I f a  *I.D .

CASING SIZE HOLE TYPE GROUND WATER LEVEL

RfiUf/T~ '&* N</yi7ey Date Time Depth Remarks

HAMMER S o - f^ T y  

m o  f  FALL 3 d

HAMMER

# FALL
DRILLER ___

X
INSPECTOR x-,

K/ Xo<JtQ_
CASING

BLOWS/FT.

M L
foh.ec,tf

 f  ►  G o

17

. DEPTH ► ^

► ■<

► 7 °

► 7 5 ^

SPOON
BLOW S/6'

T±=_2Z
 —

^ 9 - 3  V

3 6 ' 4 6

3 7 - V I

►  S r c 7 -4

RE-
COV’D

)/

) 3
n

7
K

V

SAMP.1 
NO

lo

1/

1 2 ,

351

"SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE $ 3 ^

  Ho R/c J f / V j _____________   /-) TTij> JVi~/~ S*jA/c /

V-fco/yrp p  *Lpc7  & e 7  G h h f  Ll TJU RsJ&ycmrAs

Cq o

Hr/ P/)
M~ F  /3v/^Voto«^S<a»7 LiUis f ir S s h i/y  7 > Cl<tyj>y ^> lT

JiStsL
H g ff)i ISci/« ________________V 'S u T -_______

T T P W ZZ2&2Z

Q o . f i ^ / y  B o  V  0 /7 * -

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.

^Oof\i) 0$ecfi



PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division

' Installation Report Sheet V of S
pf̂ r̂r

rovT "U/o/y (P<frr-S,7V>
CONTRACT NO.

L1 '} C - * f$ r ~ o c > 6
LOCATION i
3zit/

CONTRACTOR

WELL NO.

pBNU/' )fl
WELL TYPE INSPECTOR

M o a jiT o u 1 ftJtoLbe
DRILLER

^TVcV/cv
DATE j

why/co

Well Development Report (n o te  w a te r le v e l re a d in g s  fro m  to p  o f  p vc j

DATE

WATER LEVEL BEFORE WATER LEVEL AFTER TAKEN MINUTES AFTER
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6-90

t h e  P O H fM n H O R m m h w m m
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

PoyTlJoM SiTe
NAME OF CONTRACTOR

Cy*,*, (IP// f It.*.
BOR1NG NO. SURFACE ELEV.

LOCATION

/ VCA> L cJ~ /
CONTRACT NO. DATEt i

u M >00
SPOON

3 'O .D . 2  / £ "  'I.D .

CASING SIZE HOLE TYPE

b~0csts 'Mewih/
GROUND W ATER LEVEL

Date Time Depth Remarks

HAMMER 5w f-S H
11 'lo  # f a l l

HAMMER

# FALL i) hioc. 3 f ~ Qid
5  f w .

,NSreCT“  0 ^
CASING

BLO W S/FT. . D E P T H  
► O  "

SPOON
BLO W S/6'

A/551

3 -

RE- '  
CO V’ D

f i l l

\ly

7 V

2 3 "

SAMP.2 
NO.

2 _

3

£1
T T £

c

S A M P LE  DESCRIPTION AND REMARKS 
_  LIN E LO CATES CHANGE OF PROFILE 0 , 0

<2*3

f y i r c  G rc* ,,/ £?r<ẑ  C>* I

ScVY>4

Scy**-

_______

F i l l - _ ] cr/y-, T^arTk .—  V::.L
z2lE ~

0: (
1 ^ .
'V-T'

 a rt-------------- «
0:1

.3lsl
fOQ

8 t o u ju  f a c r r l z o

____________________
Bey U o /n v fi-  G g y / ^  —  .

  $dL Scyyr/Ojps ckse£oy  Us lYb Pip MSP'' _

_________ S ^ L / r i.  •&> 'PsTia^  7&* fc>T*>*>-»/

___________ftp/m** f a  ScyvKjjlUr &  SC OrUg/ _____________________

2 T -
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.



PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division

LiInstallation Report Sheet 2 - ° f V
PF m  1

f ^ r T  T t / a k V P f £ -  S . T e

CONTRACT NO.

LOCATION /

t - ( L  C a y  <S Csa le _

CONTRACTOR

^ ^ i f r V j r t ^ u r
WELL NO. WELL TYPE

f t

INSPECTOR

V  } lo U A - .

DRILLER

S  0 O K * ,$ m i i h 6 ,

Well Development Report (note water level readings from top of pvq
DATE 1 /

l l ( 9 / 0 O
n  1 (

WATER LEVEL BEFORE '  1 / WATER LEVEL AFTER V TAKEN / &  MINUTES AFTER

I ^ ^ kST"

\  I I
o ■ dia. PVC pipe w/steel locking cap

L 1 = J ^ L

L2 = 3 , 0 '  

_ 1 , 0  'L3 =.

L1

L2

L3

Cap-

■o p e n i n g s]

€------
Boring diameter

7 0

Top of surface 
& cement grout

Top of bentonite seal 

Top of well gravel filter

[ckO

l ? i O
Bottom of well 

Bottom of boring
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THE PORTAIIIHORVTY(D[F[M@[^
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF X

PROJECT

X O o r y  P &  S /7 *
NAME OF CONTRACTOR

C y a n ,  0 h (/,/ A jV

BORING NO. SURFACE ELEV.

LOCATION

LUf<P~ S>°b c f -  WOctet P om O  BlfrC L  N o o  /
POON CASING SIZE TOLE TYPE T

CONTRACT NO. DATE j ,

n h / cG C s

SPOON

’p.p. Z  ‘i.d.
HAMMER

H O  # FALL 3 0

HAMMIER

# FALL
DRILLER

INSPECTOR

V  H o u * -p

GROUND WATER LEVEL
Date

11 hitC£s

Time Depth

3a.
Remarlcs

*

CASING
BLOWS/FT.

l i f e
S 7V *

v /

DEPTH
' 0  ■

►  " S '  <

► ' b o  <

t

SPOON
BLOWS/6*

A l

l - 2-r
L u o f j

o u o y t ^ i

UsofL-iiUoM

\ -  2 -

1 - 2 _

O

3 - 3

RE-
COV’D

fx » * /

i & l

> v
,»/

/ /

? V '

w 1/

SAMP.1 
NO.

V

7

/o

-------------------------

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE O . O '

0 ,?_

“/ /" F

Mix: F ,J h  C,CiyQe^oy  ̂ ^Q<y/, Snc/e., Luc/**/ ScfjQc/ F l Xj

M /SC J~) /J  C /A'c/jf/' ̂  (s-ta /sq f j  S T~~__________________

Scy7Kjg_____________________________________________

JFjJH F,fTt>y /VfcTiw/o^ (UsA,7-°J P/oTtr/*, ___

-7 .cyiyQ_

/~y / >-~ F i l V v  h X tT p y i  ^ (U sh iP '  J f P is 'Jo /<  ̂QC^OuS _£?>rZ 5 l

T V A s*’*? 2.

(~/ l (~ F ttT ^ M sT s trv /j  (\jc\<T-'J’Cr.*yJ Q^Tbmr.oc^Hn I$ ,g

ft^ek/As- P_o*T~
8c/ Voy* < & / i k

/ a

 Q'U 5 Cyŷ jjht: c  hoc (?j*/U, iTh (P̂ fl A

 5  ^  /~~ V  "f t y  f=>0l/O»Ty T ^ 's T i^ t/

   S c*rYWpV<s O-Q <?//______________________________

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.



PO R T A U TH O R ITY  O F NY & NJ
Engineering Department - Materials Division
wJ^^istallation Report Sheet 2-of y
PROJfcv-l

(c>yT~ ~XJLfor\j P<tc s ir*
CONTRACT NO.

y> (,-v-°o6
lo c a tio n  / •

S ie /p  of~ U j c j o o /  0 ( j / v »  flMV KGrrv*/? 8 /goL~ Lc*T~f
CONTRACTOR

C)rcf x-
WELL NO.

Pfr WU" Co
WELL TYPE '

& hAcSAJ iToU
INSPECTOR

i) Jiot
ORILLER <o

Well Development Report <n o te : w ater level reading s from  top of p v q

DATE . 1 I

i f f a l O c WATER LEVEL BEFORE f r . d WATER LEVEL AFTER TAKEN (> € / MINUTES AFTER

l dia. Manhole cover
2- ( ‘ dia. PVC pipe w/ locking cap

LI = C /3  

L2 = _ 5 i 2 ' ' 

L3

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filler

Bottom of well 

Bottom of boring

Boring diameter
REM*. -5:

- P i l y y  *2c/>& LtsC Th l&JtosTcjm L L .
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6-90

THE IHIin'IIIITHORIIY(oX?[M@(R!l!D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET J ?  I

PROJECT

PorJ iPJoYy/ §>J~C -'5 )Tj>
NAME OF CONTRACTOR

' ¥LOCATION /  *  Lc/Tl
flvnu jtuy  N w P i c)f~ Plft'flJo-C 'R LckN oo

BORING NO. SURFACE ELEV.

CONTRACT NO.

y H - r > 'O o £ ,
DATE

u h / o
SPOON

'O .D . •I.D.
HAMMER

# FALL

HOLE TYPE

HAMMER

f  FALL
DRILLER sa
INSPECTOR

GROUND WATER LEVEL
Date

n h

Time Depth

Q r y

Remarks

CASING
BLOWS/FT.

► (d  •<

. DEPTH .
► o l

►  " S ' ^

► ' X '  *4

► -z*

SPOON
BLOWS/6*

RE-
COV’D

SAMP.* 
NO.

rJ

V G A B c , z , c v

M i S T  /=■//— C iA *Son  O t C i i t r /

*SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE O c /

_______________^O^CHVq̂ ' __

  ___  ___  (y b*5 C~C/AjC> g

H o  S c r u bs S eU /jfo /_______________________ __

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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6-90

THE POm-AliraORnYOtFtM^KM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET I OF

PROJECT

Pen) 3-Uvyy ^&G- SiT~e
NAME OF CONTRACTOR

P )h h u c
BORING NO.

r D - to to ~ { ,P £
SURFACE ELEV.

LOCATION

hood  , P -l^  I sjo\/fye£~ Bioc,t/VOc' LcJT)
SPOON CASING SIZE HOLE TYPE

1

CONTRACT NO. DATE

n/r/<

'O.D. * 1.0 .

HAMMER

*  FALL

HAMMER

# FALL
DRILLER

3  & r/s>
INSPECTOR

Y) g

GROUND WATER LEVEL
Date

i i l r

Time Depth Remarks

CASING
BLOWS/FT . DEPTH

► d> '

► ' l a  +

SPOON
BLOWS/6*

RE-
COV’D

SAMP.1 
NO.

IIIIII

t 
i

i
f

P>4<rc /=>// ~~ Q /u /’hjj thkffT f Gt'uy* /1 /57c

SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

____________ ZTorw c fP ' 0ay(tst^

____________ Cf\> sTtK ^fert-, CO+-CjfloTz.f___

_________________ S led?__________ _

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.



PA 54/
6-90

IRE POIfrAIITHORI¥Y(oX?^©tM
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET J  OF

" T f r t v o M  <Pt H h
NAME OF CONTRACTOR

C tO lfG ' V t t l l l * ______  Of t y
lo c a t io n  '  8 b c /B  N o c ,  U /T ' /

lib.5̂ cjf~UjooU  Qj/np U/01 J5~ 'soctfh o i ?0 -

BORING NO.

P t - M U r - t ’, Q
SURFACE ELEV.

£c/

CONTRACT NO.

^^r~9?-O ytS
DATE

SPOONvwn

'P .P . )  *I.D .

ASING

f ib
HOLE TYPE

HAMMER

/  HCX « FALL '?XD

HAMMER

# FALL
DRILLER

INSPECTOR
0  Ho*

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT.

]taveJ

m ~ z

Vr; n

C l/ iTh

p K /jiT '

v/

.D E P T H  .
► o  1

r

■ {•)

►  7 r  *«

SPOON
BLOWS/6*

/ - /

y - ?

h " Q

2 z 1
J=!L

6-7

‘W o

J H L
to -IT

RE-
COV’D

/y *

JA i/

[H' t

JSL

121
ir<

SAMP.2 
NO.

3
Y

(o

7

‘SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

M o T k h j^ . S 7 / -y ^ /  o - & cL______
SLoa j - o /  P h  N \  kr~ & _____________________

J  t& U /AS P * r .

S^frT y

t* UJTU, SI 11__________
p-6r*y Ok. S>a^n/ 7V Si)f 0-%o

h  & qG//s/ Syou/A/ SetAic/. (jTffo Si/7~ 3 o tCL

r ~ S tc H j/u S c * /) /  S o /m  S i i i

S c y r*4
Sovyv\ut_

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.



PA 547
6-90

t h e  p o m m n H o m r r m m m m
Engineering Department 

Construction Division 
Materials Engineering Section

B O R I N G  R E P O R T
SHEET ?  OF s-

PROJECT

Pa FT 'Tjsoty $<F(r S,Te
NAME OF CONTRACTOR

C f C f / y s  jP/1 /  //4/
I • ^

lfjjJOQo/(I'fhJr Pom p S o o th  o /  P B - B i a c k  I VCCs io’TJ
^  CASINO SIZE j  HOLE TYPE G

P iU t iT

BORING NO.

( ,D
SURFACE ELEV.

CONTRACT NO.LOCATION

p~ '-OcrC,
DATE l  .

/

SPOON

t r  *O.D, m -d .

HAMMER S o - /> 7 V

# F A L L ^ C /

HOLE TYPE

y^'Nd/tATo/
HAMMER

# FALL
DRILLER

S
INSPECTOR

£ > / <o c o e

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT

Dh'U
ty u x ti/

iW r 'T

J .

DEPTH

► S o

►  ' S T -

(ad

SPOON
BLOWS/6*

I ' S - T o

J s - ' / r
lb  -& o

I V  !3

1 7 - ‘1
1 6 - i r

13 - H
a - j

H - l  2 ,

i - r
5 - / 3

I V » r
l l - r r
1 6 - 2 /

i v y ?

17-17
\ 7 - R _

/ 6 - 3 2 ,

t o  -tb>

RE-
COV’D

\ 1 *

14<

/ *

\ r <

T V

1 3 ' '

IBV

\Gr>

7 '

/ S 1 '

2}(

SAMP.2 
NO.

?

lo

1/

IZ-

0

' y

i r

17

i r

*S AMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

F  R f J  Broct/A, Set^c/. Scrtvia 5 /^ 7"____________________ ___

  No TV /  C^S/mp. îoJoo^c^y Fros* /T (J^r- 3 V ̂  

_   N o?-o ■* f~T°y S  <f< ; Prosn 3 V

5<3y»L«u

S o 'H o

F-)€»o/ RtatMA/ Sflyvo/ T> cUyjy<ti/T y £ 7

c r /a y jg y  S z //^  / . /  ?77g Sc*va/, "TV (r fc tu * / Vr,<>

fyFF f&J Bt-gcoju’ Sofvâ  LfTTf* 6r*us>lj Tr cf&ygySilT ;__

Btou/xySx^Ajo/, L  Vi* s t t i r  ~T)r  G t c tu d _____________

'RjPq/  CJ<̂ 9y  S t l ) { C/7TL, Tt6±OJ<t£ ___
L fh o w jS t^ i& L  i !&-----------

 _____  £e*j)/ __

l?Po/ S'tvLvjL, C h y -# y  <2j_[£/ FjTTl-0 h4—F^5o",e  ̂LiTT/* Grt/OtL TyFBye/M*

$ t'ou> ^ c / a y * y S  1} 1 j  L-\ 7J/ g FSo^c/̂  L-\TT)-0 (j YoluV  ___  _

^ gp/ Btou/Ky c U y jty  S i f T /  LiTTIjf ^So«v<yf L &taO-»f,_____
TV f2sec’A*j»ovt/ y ^ /a -_________________

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 PORTAUTHORITY®P^7©^n
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET 3 < * «

PROJECT

P o f T H t o r y  V ^ S , 7 <
ATinM  t

NAME OF CONTRACTOR

C)rc4ly Din Hi,
BORING NO. SURFACE ELEV.

LOCATION

U'-C Usoo 0u/*fln\K/ &  ScxJfUaP B/cc.t- I U&c/ lc/T~ /
! 3  I W .jnfa'j

CONTRACT NO. DATEC I

) iA /co&
SPOON

*O.D. I

HAMMER U ^ V
) « FALL

*I.D .

CASING SIZE HOLE TYPE

V)" ** NgH/J/0/
HAMMER

# FALL
DRILLER

INSPECTOR

® M»k&

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT.

* V ) I

► 4s,

► To -

^D|PTH

► fro/ -m

► % <  -

SPOON
BLOWS/6’

> H - * 9

U H ocj

RE-
COV’D

IT*'

/ f '

SAMP.
NO.

SA M PLE  DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

P j J  $ Y o U/ju  *5 ) I  P j jL l  W o  L i J7Lp  ( h o t u  /

R-#o/ Bj-QU/<y G /fcv/gv_̂  5/VITi Li TJ\̂  Sct-yo/, t__
Li TTlo Yhco**-po<xz/ Rcb/ 7~y (ykoaW

Rj> ~p0Sq ̂  Sj _q $)r ilIt (ls>j)or7 —^

7 / ,c J

NOTES: 1 —  Length recovered; 0" —  Loss of Sample, T —  Trap used
2 — U m 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.

3 o o  )2> Jieftn nrnsv Lt$0cf



PA 2255
6-90

THE PORT AIFTHORITYdXF KR7© KM

DRILLING REPORT

Engineering Department
Construction Division

Materials Engineering Section

- t tPROJECT NAME OF CONTRACTOR

Cterry 'Chill,
BORING NO.

Pff-JsAco- G D
SHEET OF.

LOCATION

df'KjUOoCJ j)o/r^pt4j£s  ̂^  SovT^of ft loci IVCC/ UsTj
CONTRACT NO. DATE

n i l  I *
TYPE OF DRILL RIG.

t^ oUf e -s fr
DEPTH BOTTOM CASING

3*LO

COE BARREL
SINGLE
TUBE

CORE ORfU SIZE

i.d .
DEPTH START CORING DRILLER

(0 (ô C) 3  0o r*5

CONDITION OF DIAMOND BIT

INSPECTOR

o x OUrp
TIME

Start

J -
<1
(CJ

End
DEPTH

- GCo ■

► V / -

► *4

DRILL 2 
BEHAVIOR

*S To«J\
f -

WASH 3 
WATER

B-il

* ROCK— DESCRIPTION AND REMARKS 
___________ LINE LOCATED END OF RUN (oC*i

 I  5 A1  S j  H L --------

JLsl

So Tfc’/ivdrP- fioytsyĵ  '

RUN NO. FROM TO LENGTH DRILLED LENGTH RECOVERED %  RECOVERED NO. PIECES

NOTES

ON

DRILL

RUNS

•

1 U . d 1 1 U & S i  O ' ^ O ' \ O d % \ H f U c * 4 - r K y r .

NOTES: 1 — Record the time to start and end of each foot o f drilling 
2 — Log 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 relum solids _____ ____



PO RT A U TH O R ITY  O F NY & NJ
Engineering Department - Materials Division
W ^^pstallation Report Sheet 5~of S
PRO*

(K>)rT 3 -t/ary (PJ-& S,T*
CONTRACT NO.

W d'6r^ci~OoC
LOCATION f
UsS-iT d~h LPoad Oo/rvxn /AjO l£c*y»l1 -4='l'St3e>JJTr Bloc L. 1 '~too L<*T 1

CONTRACTOR

Crciiif
WELL NO.

ffrH to  4 D
WELL TY^E “ r

iyiGtAs\Tcry
INSPECTOR

V Jlou l̂
DRILLER

S  Bur*<s
DATE

tfhtco

Well Development Report (note water level readings from top of pvo
DATE

WATER LEVEL BEFORE WATER LEVEL AFTER TAKEN MINUTES AFTER

,) 7" dia. Manhole cover -
  * dia. PVC pipe w/ locking cap

L1 = _ 0 3 _  

L2 = 3 ^ ? '

L3 )0.o

L1

L2

L3

Cap- n

y v

> t \  •/ \ 

\ A

0
r o
'1ft

/

Boring diameter

3 W

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filler

H k L

lU d
Bottom of well 

Bottom of boring

REI

%  1*0 LO0\ \JUjtl[ GtOl/sl
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840

THE POin-AUTHORITY
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

Pori Ivor
LOCATION

X l/ E .  H E ^ o r n fc r  of B io lQ  \~l B lo c A <  >^0>Q l o f c l  
s p o o n  I Ba s in g  site Mo l e  ty p e

G
NAME o f  c o n tr a c to r

Crp,tg -c jr.ilh n j
b o r in g  n o .

? h  & ' 4 £ S >
SURFACE ELEV.

CONTRACT NO.

A h la -  9 3 - 0 0 ^
DATE

o o
SPOON

b  -p .p. %. s/ 8  “ip.
HAMMER

A q -

s ta gJL

tO LE TYPE 

1
ER

b o - t  FALL
DRILLER

A. Kide.s»
INSPECTOR

~1. Z o rk

GROUND WATER LEVEL
Date

n - ^ 5 - o c  i i . oo

Time

.A *

Depth Remarks

><Un

CASING
BLOWS/FT. .D E P T H  . 

►  o  -<

AuCeK*

►  10  *

SPOON
BLOW S/6'

Cut&v #«b4 
M AM.fr ftUGE<l

£ - 5

0.- 3
5 -  5_

3 r ^ _

3 - x *

i . : 3 ,

3_=_L

A - _ 4 .

RE- 1 
COV'D

lo"

Lo'

J l ! l

ASL

J 1

SAMP.
NO.

L

L

2-

&

3 &

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OP PROFILE

£QNG.&£l‘i _ a i
-------------- 3 ) G A f o e r -  —r r  —  ~— — £ 3 .

3jL  ^ce^ iak . cindets^Co&Lf-ktici

- 3 M 4 3 _______________________
-  Wpy/Q q - . |  SAND t k _ G3taAL*

 — M l  —

P

i A i L e .

_ 2 . 1 1  k _ ^

3 A H £ .

.s a n e ________________ i ^ . g_

SAMfC____________1111 ^
S A M E   i l o l . l ’ T .t

fcrown

J i f i i e ;  5  S m n p l t 5  j a a V b d  ^ o r .    ; ---------------------------------------------------.a —

 Ml StMnpWs cktcWol viiH\ Pip Vwtt-Ar __ ____;__ / —
 l U ^ c j w a j l M J i s s a r  A t J _________

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 TORT AUTHORITY®^
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET ) OF

PROJECT

Port: I V o r u

NAME OF CONTRACTOR 

Cret iQ d r i l l i n^  d r i l l i n g
BORING NO.

pi> a
SURFACE ELEV.

LOCATION

So'EL I d I cIq » 7  f c lo c l c  L o f  I
I J • CASING SIZE HOLE TYPE

1

CONTRACT NO.

A 4 - 3 8 - 0 0  4
DATE

I I -  - 4 - 0 0
SPOON

7 i •O.D. l V & ’I.p.
HAMMER

I ^ Q .._ T i n

CASING SIZE

Auae.r^>
HAM

0Q£
MER

0 FALL
DRILLER

T h .  C o o L l
INSPECTOR

■3
a m

GROUND WATER LEVEL
Date Time Depth Remarks

S A M p k

CASING
BLOWS/FT.
C e r lie o j

h S ^ V  
AU G£fo

i

-  & -

SPOON
BLOWS/6*

Cuthji Hccid 
HANhAUGER

2 , -  S

i -  i

/ -  /

RE-
COV’D

Fufl Rec

SAMP.1 
NO.

£

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE - O - g

Concg£TE -L<L

T i ll c , Sttmp (Towel W. Ŝ iIT*-*

t l

.S (  - k lctck 4r S l(T

MiSfirL—f  tatoL&k- [frSiiT

.s a m e .

M m e

sfflE
S a m p 6r o w f i ?£AT

J § £

Hois '■ jtSa«uakfS— Scuu&l
 All Sojie|ttles ckeckfcct- w T iy  tneier_______

^ejoPOjruA^— . fifiJhplfi-S. A iis^ tsh J i-----

n r—ol

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 c6|or of wash water, loss of water, artesian water, sand heave In casing, etc.
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THE PORT AUTHORITY @XF KR7&KUJ
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET 0F 3

NAME OF CONTRACTOR BORING NO.

W - i o
SURFACE ELEV.

LOCATION

13, (h[ Mis \fa feAocV. 1 W  loi 1
V (U s in g  s iz e  h o le ,  ty p e

CONTRACT NO.

W - 9 S  -OOP
OATE

; / 1 .1 8 / u .
SPOON

3  'O .D . A, V . . D .
HAMMER 5 ^

| V °  « FALL 3 0

ISING SIZE

Ah * /a h
HAMMER

# FALL
DRILLER

INSPECTOR

T ~

GROUND WATER LEVEL
Date Time Depth Remarks

CASING
BLOWS/FT

/ to

DEPTH
15

SPOON
BLOWS/6'

4 ^ 1
J t l

/ - I

- 1

Iw o t t

7 m *
I/ooy*

I

l. 1

RE-
COV’D

T O

/ 8 "

/ I "

1 1

z^>

K /

SAMP.
NO.

2

0
o

{ ? j -

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILECATES CR&NG

~ I k  1fc  C r d lt . . ______________

 ____________

" S m

~ l o f a X i  S v v (  CrMLA*'

* \ p j ~  U ) L t f  A j AX£*<aZAM»  ^ * 1

&Hd>

rvf-
Aok w

£«v,«.e| 1 9 - 0
ponr)< fi-rouy> sT T F  07 "PTe" J tc e ^ T iJT in F

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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5-90

THE PORTJIinHORVTY(oX?[M©[^D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET  ̂ OF

PROJECT

li-Ggy) SlT̂ P
/tA T IA U  ' " .

NAME OF CONTRACTOR 

Or*
BORING NO. SURFACE ELEV.

LOCATION
o f  g u . ' W ^ J  r -  !(=

CONTRACT NO. DATE
H  ) «? 7  ) LOO o

SPOON „ CASING SIZE HOLE TYPE GROUND WATER LEVEL
3  'O .D . ** / f r 'I .D . i Date Time Depth Remarks

HAMMER

I V 0 # FALL *

HAMPER

# FALL
CG> ) 0 <rO

s : ^

DRILLER _  i
/ > t v f  4»f C . a e h S

INSPECTOR P ~ h J
CASING

BLOWS/FT.

A L

.D E P T H

|4> **

►

SPOON
BLOWS/6*

U a A J tty

J
w  o

H

VJ

1, »

3, 3

A , u

t-r Z-
lP e>

A ,  L

S' y

RE-
COV’D

¥

i

l c»

;o

SAMP.3 
NO

SA M PLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE G c/

I ̂ oncTA±g_______________ A l
SAMJ5 SoL)<- CW)^- C jr * .a ,«

V

•0

^  V^V-4 e t> i &4-a a  e.a c,&w> e o ^ -A .

____________________ CA WC__________________

S A n t

? A H  LT

$ a h C
Ut_|- fX |c e |<  X t£.*cn  e f  f t u  aT c. , ( S tH >

L L
uJklict 1 £^l«» M « C  °1 OWe* ^  M «-4r^~g A

S «. Vn <f ___  __
U«4. p f « 4 - q w ) q c o C e P L w  <2 ev̂ VA k'Oc'.f»o'fn, t7

: Se*M •£, .

J M
P « Yk- l i v O t O n  d v ja v w ’c s / )  I-

IX l / i  p i e_te« erf ofa.C-^~^ U / 2 > * - IX C

/3 o-W d m  e>  ̂ rf/ut W t>/^ *?0 * O

i ^ / /  SC>)  e o / / e  g / c  o / ________

P IP  . *fo J  _ 5 ^ S ^  _ A r.

______ r̂y»v»YV»thv**r^e-* \  /'p

  <

NOTES: 1 —  Length recovered; 0* —  Loss of Sample, T —  Trap used
2 —  U ” undisturt>ed; 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 P0RTAUI1I0RHY(M?[M7©KM
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

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 TORT AUTHORITY GDCF \M ® m
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET /  OF /

PROJECT A L / \  t /

|4-H~W fij- U x
LOCATION . " [  ~

NAME OF CONTRACTOR: OF CONTfl BORING NO. SURFACE ELEV.

CONTRACT NO. DATE

SPOON 0

*0 .0 . *I.D .

CASING SIZE HOLE TYPE u  

1
u GROUND WATER LEVEL

Date Time Depth Remarks

HAMMER

# FALL

HAMMER

# FALL
DRILLER v „

k  O b
INSPECTOR /-s

BLOWS/FT.

* X

► i d  ■<

BLOWS/6* COV’D NO. LiNE LOCATES CHANGE OF PROFILE

CiT>C. r ‘f^*“e> UNLy 'fjL( •______________

^ - ^ r y v \

 /3 (KV>^

cM  c j j l t v y a b ^ p b - i ’i  j

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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6-90-

THE PORTAimflORITY(oX?[M©[!aD
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET I OF

PROJECT

P orb  I v o f i j  P  ^  i l

NAME OF CONTRACTOR

 t r g i ^  d r i l l i n g

4n>Jci B W k i 4oo lob I

BORING NO.

-R R .8 —
SURFACE ELEV.

LOCATION

1 5 '  EL o V I ire . T e n  eg,
SPOON Iw n  i

?> 'P.P. t  V&’ I P-
HAMMER A u lom iJ iC - 

1 /  0  » FALL £  0 ’

JfcL). Ir Ronlroftj
CASING SIZE

Au,i
HAMMI

c u r b
ICR

HOLE TYPE

_  L —
# FALL

DRILLER

J )  C o o k (
INSPECTOR z

CONTRACT NO.

4 h ( a - 3 8 -  OO io
DATE

GROUND WATER LEVEL
Date Time Depth Remarks

II- I- 00 u .  A s l . b * SoLtmjalp. & £■

CASING
BLOWS/FT.

m .

. DEPTH
► o  -

5 -

SPOON
BLOWS/6'

HoOnc1oh4J'

I -  I

RE- 1 
COV’D

F J I  Rec.

SAMP.3 
NO.

'SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

T ill U&cJt C - | S A tU ) G rave l ^Coa l jCuncter^ £>rick________

3 M L

m L

Q..vnn- ££AL lo-o

Wotc'i. t  ^or .__________

_  . .M l SejnpUs fcW lceA _  w ilK .iL k  Jaalet:

 W n p l i - s  d ' 5 £ 3 r c l c e L ----------------------
bottom- g

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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T H E  P O R T  A U T H O R IT Y d X F  » i J )

Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET ( OF

PROJECT

mow---------------------f

NAME OF CONTRACTOR BORING NO.
- \ o

SURFACE ELEV.

LOCATION

A /  ‘f t lA  f b

CONTRACT NO.

t f X l ' f j - o o b
DATE

, - R ) 2 . [ o e >
SPOON .

"^5 * O . D . / S '  'I.D .

CASING SIZE HOLE TYPE

I
GROUND WATER LEVEL

Date Time Depth Remarks

HAMMER g  v Frj~~"p 
I M 6> # FALL 3 0  *

HAMMER

* FALL \ 1 0 0 H . S '

DRILLER

—̂  . / V \  f~fAsC-if
INSPECTOR _

CASING
BLOWS/FT.

M

DEPTH

W -

SPOON
BLOWS/6 *

HA

< /
7 - 1 0

\ ~ L - n

~?~(o

? - n

I H - I o

€ ‘ V

RE-
COV’D

M l

/ '

I , / '

SAMP . 2 
NO.

7

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

6 ‘t 'c!/i<4 WdeU.
C /lr7W «*. J - A e  - f i ^ t r n

 _
sr^< 4  £ T

feeiri l/|

^ o L “

► 2 ^

 — ^ 1  S  r *  U s  j  P n _____________________

   p  * > 4 A .p  2 ~ / ~ S  0 > .  u  T T - 0 * ^  r ~

_ '  ̂ ^ _P . S r v y d o jK ________

J -
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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T H E  P O R T  A U T H O R I T Y  GDU J

Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET I OF

PROJECT

fork IvorM ?  ̂ G
NAME OF CONTRACTOR

Craicj drillin
3

BORING NO.

P3) - 4>
SURFACE ELEV.

LOCATION B V ,  '  n I
- t  2 y Q *l/0t  w w  Co T rie r 0 V fo ld a  \n fotocic. U o o l o H

BE I HOLBTYPE'

CONTRACT NO.

A lio  -  3 9 - 0 0  (o
DATE

\ \ -  % \ -  O O
SPOON

3> ’P.p. t  Vo ■to.
HAMMER

l ^ o  • n

CASING SI

. 1 MALLS 
IMHAMM

# FALL
DRILLER

INSPECTOR
~ \ X r c u q
iO  J

J - Z o r L

GROUND WATER LEVEL
Date

11-2.1-00

Time

X'.joptl

Depth Remarks

‘iCw 'pl.jlr 1

CASING
BLOWS/FT,

-Hmu

- f r  I -

. DEPTH 
►  O  *

SPOON
BLOWS/6*

W  - o

Wa-tn m U

VJ -o

V\(X*n mfA

I -  I

i -  /

I ~  0

» -  l

o  -  I

RE- 1 
COV’D
W IT

iA

a 1

<L_

i l -

SAMP . 2 
NO.

I

A

L

1

A

3

•SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

-C-frfl-frft€TE------------------ -A*

-ill   |  SAH*)) S '(m w e !  p 4r,_SvlT" -----

^  G r^ y g J- .4 r  d i& f o tn c x c g a ^

T A l ^ ) i  ft.ko  m  cuCer? ll/ s

~  ^T a k Te I 0 .O

jE iil \jg .U ftu iid i -  n -  |  9 > A D ,t ,  E rQ A xIjT . St ff^  ( .i rv d frlL

jS M € _____

-SA K £-----------
ferou/h P f.kT  W t jit?g/vS . 5>r»mp a

-£3Se

lay f & o '

 Nob. - r . SomYiplfcfr ___|pf.. W i n ^ .

   f l l l  o V  e n y k .fr  t>C.rpg.r\ec\ WiK>

 PID ottiia. fr- d>SAAroU</____________

- z z l
6M r»tn

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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6-00 T H E  P O R T  A U T H O R I T Y  GDCF W i l l M

Engineering Department
Construction Division

Materials Engineering Section
BORING REPORT

SHEET OF

PROJECT
PoY~̂ ~ J J b a ry  S iTV

NAM E OF CONTRACTOR
C )rcti^ (h , //fa

BO RING  NO.

m li
SU RFACE ELEV.

LOCATION

*5|TV> i Hpok i M pY^ht/^ tooop/chl
HOLE^TYPE

I

'pps>
Nee.

u n
CO NTRACT  NO. DATE

SPO ON

3  “p .p . 9 " •l.p.
HA M M ER  S c / e / V

)*&> # FALL . 3 ^

A SIN G  SIZE

HAMM

# FALL
DRILLER

5  a 'UfAX
INSPECTOR

GROUND WATER LEVEL
Date

\b ll lo u

Time

lo
Depth

3 S

Remarks

L t/h ( tj? ,M cias> / P i/y Y t  Ayf''

CASING
BLOWS/FT

yietVc/

% * < ■

DEPg n .

► lo

► I T '  -M

SPOON
BLOWS/6*

^ 4 tr /& \J'&L

UsC/tf

L ±

± z J L

W

9 - 7

u > o K

RE- 1 
COV’D

S I/

4 /

> < / <

> 3 1'

SAMP.’ 
NO.

y

7

?

£

’SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE

CYu$hjPc/ s To ItCL.

T'AlScF,// C\4,obr% Gr*t/j.l, U/AiX. Vi*tas>» ocj>ot<i ge»T4 3<Cl
^  /  _

FlU (rY-t'-j Usltl'-e C ia To^ pt̂ cj'cxsi &~vTh_______

>Cvy»Q

Saymfi________________________

J~liJ_r.txJliT* il-Ckty  0\*Tbt*<lc*aô  (?+\,rh---

Ft I I— U/k I /-* Pt* Toji- mCjfoar ’E^vTli________

 // Lt/h lT'jt  Pt*7o*tn ■*ĉ qQ3 Ew>-77  ̂ p c rth____

sopfiut.-------------------------------------------------------------------

£  P eoT JJUCL
So TTos* (7 Sovf *v y

S a t C  h . x T h  p ! &  M S T *

S*~ Jt̂ ~ gL- 4̂t6Gfc/ fcU/fr/Pp .
^ ^ D t.o A / 1^  Seyyw^Us $ S  C o tc /e * /________ _

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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T H E  P O R T J U flH O R V T Y d X F  .KR7® GflJJ
Engineering Department 
Construction Division 

Materials Engineering Section
BORING REPORT

SHEET J OF 2
PROJECT

>•'-/ 5 iV-e
NAME OF CONTRACTOR

ClTo</{Y Ohl/l'vy
BORING NO. SURFACE ELEV.

LOCATION

N  Us COŶ yjt̂  , Neay FpasCo, Ll/Up fllpc-lL- j U&T~/
m rtN  ^  ' I rAS iM R SiTC  u n i  f  t v p p  I I I

CONTRACT NO. DATE

V K - n - o o e CCJ
SPOON

*O.D. \\ 'I.D .
HAMMER S s-p -fy -/

} ^ i O  t  FALL 3 c )

CASING SIZE 

AMMER

HOLE TYPE

# FALL
DRILLER

S  8
INSPECTOR

X))louA

GROUND WATER LEVEL
Date

HiIO

II / l l

Time

9 . 3 8
AH

Depth

5.SL

Remarks

' p o i /

0 pert Ko 1?

CASING
BLOWS/FT

f r y

Hollakl
hu&ffiA

DEPTH
■ O  •

Id

► I k ?  ■<

►  2 < -

SPOON
BLOWS/6 *

_  i

t -  i

I -  Wq R

W -  o

H - l

^=_L

RE- 1 
COV’D

B d L

i J L

l A .

SAMP . 2 
NO.

I

2 -

5

I

(o

1

& l

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

M i SC F/ // r? S /̂Oo/ Gyc/Of! B> \ej__i E7tL_

Fi ll^Ot -iTc//yn 3 C-g ot/S £o>-7~A

S a iT C

S A K E

S A M E  

's T h e -

S A M E

S A M E - i i £

fofOVjri P E A T  kLrJi rsKjoJMC. fiayey__^>11J /fl-jL7

_)9^/_ S c w /jU s , ( " h o b * / L s  'rth  M~s>7 t̂

- ____  T -~ 3 h jy ___________

--------------------------------------------------------------------- —c&r-^o^^V jf
__________ S&ifrpffe _£ifiV£sl----- f c n __kolcl ) ta r .Je s lih ft----------—

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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T H E  T O i n ,J I I i m O R I I Y ® O W ® «
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET /  OFI 0F 3

PROJECT

Port V ^ o r y  (PibG- StT-P
NAME OF CONTRACTOR

Q h l/t*-u so t'-l \r<r6 - v h i

Co Va/uy  ff I H o p  U r /
o  CASING SIZE HOLE TYPE G

1

BORINGIING NO.

n m - 3
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

/ / / / « II-U o r
SPOON

* 5  *O .D. “I.P.
HAMMER

I H Q  # FALL 3 d # FALL
DRILLER

r ^ _
INSPECTOR

O to to o . j  J z W fc

GROUND WATER LEVEL
Date

I l l At o

ll/if

Time

1 /

&. \QAH

Depth

S i C /

4 . 6 '

Remartcs

C(y h /(s X o p o f $trgsy/*p

O pen Kolc

CASING
BLOWS/FT.

Hollo*J 
STEM

Aw

DEPTH
* a  *

►  [ 0  *

►  I V

►

SPOON
BLOWS/6 *

j a L o iL a .

.L - i

1 -  l

-  'b

I

L -  ?>.

RE-
COV’D

f Z f

i l l

l A

JJ l

Ul

j A

SAM P . 2
NO.

Z ,

y

L

1

&

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE c> o

Xj\r1he*f S /c v ^
P ( l l  — Gkau,?'.

O i l
/ .o r

£  / / _  Q is J o m  •K ^ c v s  ( i f slttTej ___________

I Z Z e Z Z Z Z Z Z Z Z Z

3 A i L t ________

Ti*11 -D ioiom  o.c.gjCUA h o rH  f  WK>U 3/ li ^kl  --------------

. 3 A K 1 L _____________ :_______

I aH L Z Z Z Z
^ p A n t ------------------------------

~>,yellouJislr> loro win c, - .̂ome. CicujeAj Sl ĵ Mir 6m
 B~ll Scfr*Yphs X h-folcjK/itot~P> P N s T j / y

______ fcf/yncf/Asî  S e y t^ b s  $  r  C e ttr lh / _

_____________ _ & c d io o Q _  _cjy __

NOTES: 1 —  Length recovered; 0* —  Loss of Sample, T —  Trap used
2 — U m 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 roRTAim ORm r®(7K^®5M)
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

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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Engineering Department 
Construction Division 

Materials Engineering Section
BORING REPORT

THE PORT AUlHORnY(HP [Ml

SHEET | OF i

PROJECT r i  i „

P rtrb  T v o r u  P  ^ G
NAME OF CONTRACTOR

C r a i Q  o l n l l i n n
BORING NO.

F S - 1  A
SURFACE ELEV.

LOCATION s j  | 0  J

i O ' S  o t Mold t i  i . A o o  '- o l  I
CONTRACT NO. .

^ - 3 3 - o o 4
DATE

II -  1 7 - 0 0

'O .D . 2//<S *|.D .

CASING SIZE HOLE TYPE

AuQfcTC, |

GROUND WATER LEVEL '
Date Time Depth Remarks

HAMMER S o k tu
\H 0  # fa lL  J ? ) 0  ■

HAMMER

* FALL
DRILLER ^

b  D u r n  <=,
INSPECTOR _ _

l . Z o r U

BLOWS/FT.

Har dcLu.0jCf

. D E P T H
► O ■ BLOWS/6 '

►  5  -

* ]5

COV’D

Fail KtC

NO. UNE LOCATES CHANGE OF PROFILE
A L 7 haT P ~

_5jl1\  olar-V. broNn c- SiKNT) ^ n w t Sravti |tr.tj>lfTJ toalj Cinclrrs kr-icJ:
L*

Vill rtolclist> brown - Sillj C.iAV witU C-  ̂SANI) txrvot Gr
US

3 _ A M _ E .
S .0 '

C o n c r e t : ^. ^ I a I b  -  o L s -i r u c .f io h ____________ 7

5  oU om feorio^

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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T H E  P O R T A U lH O IIIT Y d X F tM ^ O ^ D
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET | OF ^

PROJECT

P.rt I Uo„, P i  Or
NAME OF CONTRACTOR 

Craia drillina
BORING NO.

TS, i
SURFACE ELEV.

LOCATION . I

4o‘U 6H- S i tcU». Bld(\ il, % &lo|ql2> fclodc. iW  Lot/
CONTRACT NO.

/  L£j -33-00^
DATE

ll - 17-00
SPOON 1

7, * o .d . L  5A - id .

CASING SIZE HOL^TYPE

Auafcre, I
^ GROUND W ATER LEVEL

Date Time Depth Remarks
h a m m e r  9*0̂

# faL l  ^ 0 '
HAMMER

# FALL 11-  1 7 -0 0 1/ • 5U3 7.01 Scut*pie if 4
DRILLER ^  ~

urn S
1

INSPECTOR ,

l .Z a rk s
BLOWS/FT.

t : :
Aucett

„ DEPTH ► 0

> 5 -

BLOWS/6 '

A - 3

1 -  4
1 -  Q

o y

U AWWfcIL
VL-.Q H >-

! 8>> fioUAC*

COV'D

i A
IT

j J l

o l
I t

NO.

~ f r f f ^ .ilrrfckd r e r f  % A N ^ rtCTfct .trSifTfaitfef^cscrf:

L
A

b

X sc^pW  ‘nio ~%z u i t  y

*  A

1

UNE LOCATES CHANGE OF PROFILE
_A££MA1I_

o .o

Fill yijjitL . jcllnW t.|sAM b t>l |  &illl| Cl A'
M i

T* ll -  Iq I olcI c  (rrrrnoJ C - ^  .b 'llT * ^  O ih d tr fc .

ttreuisk LlftcJc Grcujfcl^ Some-C. - 5A N b.fr S i/T o n o liM  b j
F.lr .̂MiovOHV* - wkite. . V<^ * -ySAUb.Grfcrtl. Cinoltn . wop J .  i

E lf CjrtujifrA -  VlAifce, /bifefcont o.CAou* -  wrik jjr<Ly e -|  SANE 9- Gnu/th

c T y  SArtJ) V C-reui tJ *y

____________________________Rfc^uftcJ -  B oX (om  c ^ _ ĵ o r / n y _

M ote,: b  sflMpfes saved P a r f f e s f i n o _________________

________fill SCUttjtL s  _ss<£AHtJ_ w ilji ?t*5  mtieSj___________

_______ fke. pVkcA. ScumyleA  n|iScct*-<W _____________________

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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Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET l OF a>

PROJECT _ . *

Fkrb Ivoru P  ̂ G
NAME OF CONTRACTOR

C r a i Q  cJrillino
BORING NO. SURFACE ELEV.

LOCATION J  1
±  5 o '  t J L o t  b l n J q  I t  f t

/  1 J  J  oak. 1 k o o  L a fc  J

CONTRACT NO.

4 i L -  3 3 - o o >̂

DATE

I I  -  1 7 - o o
SPOON 1

J) ’O.D. X .V r  'ID .

oAs in g  s ize

A u q  i r s

HOLE TYPE 

(
GROUND WATER LEVEL

Date Time Depth Remarks

HAMMER S c L C e iu  

j  M O  # FALL ^ 7 )0  '
HAMMER1

* FALL 1 f o il 7 .  00 P V \ 7 °
DRILLER _  p.

Z ) -  D u r n s

1

INSPECTOR

1 ZA R K S
,1. . -

BLOWS/FT. . D E P T H
► o  ■

BLOWS/6 *
rtANDtVUc-CH Yst\\V*

. S . - -  „ S .

± c L

.5 - 3
8  -  k 5

. 3 8 - t S

I g -  r  JL

l i r i i

COV’D

J 3 J

_l £

NO.

1

A .

J -
■6
3

LINE LOCATES CHANGE OF PROFILE J U

& A l l A S I  - C ruŜ ecJ f t a r l
f;H rcA -  loro tun  C.-  0 SlA-MJE)_ W ■ (if  ai>gj } l-r, S i f T ___

Sc^we-

_SAME_______________ irr t

Ell

  A HE- UlQool Sjo ^ _______________

 L ^ » i L  w q q pI ) _ _________________ ______

r a v e

S_Atl£T\U yt.^iik bift.&k. c. -0 SANI) V GVojHtl [•^ r a v z j . r j . ^ v r  8> u jo q J  «

L-tUjisk -  ^reeo c -  ^ SAM^S

Mofce.:

_ i lL  ofkeA..
— 3 it) Wutp>

N

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.



PA 547
6-90

T H E  P O i n ,A in n H IO R IT Y ® [? [M © [R y
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET ) OF 3

PROJECT

R)rL Tvort.| P  1* 0_____I O r I ________ L V o rU
LOCATION (

As laid p u I  ir» ike- l ie lo

NAME OF CONTRACTOR

C r o i ^  d r i l l i n g
BORING NO. _ SURFACE ELEV.

CONTRACT NO.

A b b -  3 ^ -  o o < o
DATE

SPOON

*O.D. h  V t3  *I.D .

CASING SIZE H O lfc TYPE

^ u a fc r .A  1
GROUND WATER LEVEL

Date Time Depth Remarks
HAMMER ,

I M O  # FALL b  0  *

HAMMER

# FALL l l-  I S -  oo u : 4 s 8 . * ’ Sc**vi^>/e f t
DRILLER _

I) .Osuoh
1

INSPECTOR • -

1 Zarks
BLOWS/FT.

ttahdouijec

ftur.FRS

DEPTH
► O  ■

I 0  *

1 5 *

BLOWS/6*

HoLnoloaiXL

4 -  I .
5 - 5

£  - 6.

X  -  SL.

S .

COV’D
Full R«.

1^"

l o l

NO.

I

3

5

UNE LOCATES CHANGE OF PROFILE
,a.&Afcc.

r>-°

Hi A c. 4 .\\ y e i j iA k  -U o c k  C S A Ij|)J r  OrQAj&l ^ - ir .^ llT ) C ih d tf^  w o a ^  ; C og) «.lc

T T li k r » w/r> C  -  |  S > A N 3 ) , l r .  G r< w d  C l A V  / k  f y o - l

_______

i i l l  - tc c U i& K - br0 ^ - L i A ^ V - - ^ i r ^ H L  C -

10 <d

i l l ]  bcCtiUO—£-=.
^ M £ U . 8

&rGLWf) P £Ar “apr* fc Cjrgj .OlAiL

l _ y ° tL :  io w ^ le d  - i -  ' jL - h J - .  W*r« _tuWI£fi(. .
 <41 S.%w{aks.. Viir«-_S£,CtSjtnfccL -JiiA_rlj^J?4gA& . 

fb o ^ to n \ oV feorjn^

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.

V >
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THE PO I^AIfIHORIIY(M?K^©Kyj
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET j OF ^

PROJECT Ok . T "  _  ~

lort T v o r u  P % Q NAME OF CONTRACTOR

C r a \ c i  d r i  U q

BORING NO. . SURFACE ELEV.

LOCATION J  O

A ft  l ^ r o l  o iu t  i n  n » e  V i e l o l

CONTRACT NO.

A  5 1 © - 3 j - o  o  4

DATEU-15 - oo
SPOON - f j  

* >  'O .D . 5 L "% ?  *I.D .

CASING SIZE HOllE TYPE

Auairs, 1 GROUND WATER LEVEL
Date Time Depth Remarks

Sm m ie r "

Yh O  # FALL Z > 0

HAMMER

# FALL l » - t  s .o e M . ' * 8 0 p U  #  s Opp)

i . O s u c k

INSPECTOR —  »

.......................... \  . A < x r | c s  .

BLOWS/FT. w.

H f c :
Rul»E&

Dtgm

1 0  *

IS

► JI p  *

BLOWS/6 '
HANi AnCcR,

A ' S .

A ^ j L

b  - !L
3 -  L

X r J L

JL=_L_

COV’D
Tut tu*

- II

4 M -

NO.

A

LINE LOCATES CHANGE OF PROFILE o .oZSZ&

Till ^rfev̂  C - ^  o j f A  Crrowti t \ r .  l l F " ________

ill . kLclr qoffftQrOivJ, fr S ifT^cinclm < CP«J.yiMt *4

& M L -.

S M g _____________

S M Z c Z i y

3 A M 6  (woyol

I m m Z Z Z Z J tL i

-i*Towr\ Pyr^t . tri — C1M„ j X-q

_U otaJL  _ ift*apks_JL  \% S - A  _ £ o j-_ te sk jio —

_ All Samylet Scret-rn?̂  uijlK Plj) rwafei ^
 c L & ^ a X f i& c f _______________________________f& a h to tn  —

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 PORTAinHORIlY(oXF[M©[m}
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET { OF ^

PROJECT
P d W  J v /p o y '

NAME OF CONTRACTOR

_ £ k A i£ .

BORING NO.

P S  - I
SURFACE ELEV.

LOCATION

VVCST (©P S S
CONTRACT NO.

l / l L n o * c 65

SPOON

3 •p .p . ^ ( " 6  " i.p .
HAMMER

1 ^ 0  f  FALL '  'T y d

CASING SIZE

a y
HOLE TYPE

HAMMER

*  FALL
DRILLER

INSPECTOR

GROUND WATER LEVEL
Date Time

C«7-S
Depth

6 '

Remarks

M

CASING
BLOWS/FT

► 1 0 - 4

. DEPTH . ► -4

► 5

► I S  -M

► 20  -

SPOON
BLOWS/6 *

.E : , W
U  -

l i - ' H

1 6 -  I *

RE-
COV’D

H I

y

SAMP . 1
NO.

1

X

3

L

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

CtJA/Cla'ie^ .S S '
—

S ^ <

i Z i c J

___________Br7-t7C/ ^ __<2_^L ^ ________

_ ^ /L l P  t l D  ________
-  % - f S  s^ v -p c l S m v .  _ ^ v ^ _

I T 3 ; s c / p<Lod,_________

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 PORrAIITHORrTYdFIM^O^D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT NAME OF CONTRACTOR

tHouslo/yo/ MocMn Q>tf~XOofy v r A h 'u y '
LOCATION ’ ' J  6Jodi Noo C o7

BORING NO.HU-/ SURFACE ELEV.

LOCATION. ' '

‘r - l ' ) '  SouTk UylPT o f T/OoL Sc*U-
- t

. N o o  C or / 
£&uJ% C^iT'e

CONTRACT NO. DATE /  /ah too
SPOON

*O.D. 1 *I.D.
CASING SIZE

>r)
HAMMER

I H O  # FALL ~$0

HAMMER

HOLE TYPEI
# FALL

DRILLER
S 8oym?

INSPECTOR
f t

GROUND WATER LEVEL
Date

11 H i ®
Time Depth

3 , ^

Remarks

CASING
BLOWS/FT

$ ° v s

I f c

► 10  *

\ /

DEPTH
’ 0  '

►  I V  -

► I c y  M

1 6

SPOON
BLOWS/S*

KomJ& ty y

W - 3

3 - 3

2 -1
1 3 - / /

G-H
lb/1
H-A

RE-
COV'D

Bill

l ^ ' <

I? '

i i i

w

SAMP.3 
NO.

1

3

v

7
<5-

CYi/5k*o/ ST t/xA .

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE jS k k

Pi It-  M 'P  BioivAsSoA,a/. TrSilT i T* Oz/skaS'sTo^e

_MrP_ <T/)r

Sc»vwa_

ScVkWL 7 ,(7

_  _ N t E  S a n ________________

  N o P e  S  H  —   T w is ts  Ust?*! 1 <tyaa//v

 A 'A lO M P J / lk .Q l^ _ S .e ,4 ^  L d T U J t T T ___________

P  fftou/AS Sctfidj Ty_SjlL

%.Qvof, L* O'/p 
1̂ - ’ao / ix  *Sl//~

__________________ $c}TJcv)\*ofl~ i f fo/ t/ vx  * *

_S_t / <g*~ 2 Pqy JÊsUj*c T r̂TfAsf -
_ ^ ,/ v>LQ //t, /yt-r Sgrrv^J 1st $ /£<ZOirt>6t?{j/ _____

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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T H E  P O R T A U T H O R IT Y d ^ IM S R O .D
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

PROJECT

^ g o c T f e e  ^  L fc

NAME OF CONTRACTOR

d*XZrAi C~)
BORING NO.

r> LL - 2 -

SURFACE ELEV.

LOCATION

/Vs cxJ~f I a) TA-t* fe-ILUP*'--
CONTRACT NO.

<?9-0oCs>
UNC

DATE

SPOON

•O.D.
HAMMER

I / o  # FALL

Z^S> -i.o.

3 .0

CASING SIZE

HAMMER
A*pt>

HOLE TYPE

# FALL
DRILLER

INSPECTOR

GROUND WATER LEVEL
Date

\t-2>

Time Depth

± 1 L

Remarks

fOUi J ,

CASING
BLOWS/FT.BLpV

£

- D E P T H

►  l £ > - <

K

* - p o  -

SPOON
BLOWS/6*

\K

5 -  6

/ 0 - / - v

r - ' /

& 0 -

j O -  <o
0 > - . C

? - / /

[ & - Z T -

RE- 1 
COV’D

^ o :

2 4 1

SAMP . 2 
NO.

z

S '

?

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE

\?o Q4~ g&
*P.B> gofrtV

î NGE
TTtU

P~> lL' lg ^  faûO, -lyat? ^  l<oS

f .' l l -  %>(oJ)+ c - _ _ 5 > <^>t) , 'bra ts  Cp>fc,\}oQ.̂  ~lrc.{ e

__________________5 /4>vn

 5 / V i  £__

/ = / « -

 "Sa ^ € ______________

£ j6> '\£______
14 V

_______

. fh Z ^ - e r f - f L j Q * _ < £ * ; ________

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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6-90

T H E  P O R T A in H O R IIY (o X ? [M © [i& D
Engineering pepariment 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET

PROJECT

4 J 1LOCATIO

NAME OF CONTRACTORAUEOFC^

\AQ*=.

TT VJ CASINGSIZE HOLE TYPE T V  “ ~

BORING

^ 3
SURFACE ELEV.

LOCATION _

0Lo J*cuM~
CONTRACT NO.

' 0 Q (p
DATE

J L m i O
SPOONnj9i /

}) •P.P. Z- /& *LD .
HAMMER

f H ^  # FALL

CASING SIZE 

HAMMETT

HOLE TYPE 
1

* FALL
DRILLER

T
INSPECTOR

GROUND WATER LEVEL
Date Tlme Depth

I S '

Remarks

X k S ^ v

CASING
BLOWS/FT,

V

DEE

► <T

\ d  *

► / S  -

SPOON
BLOWS/6 *

U
Qm P-

n - n

H -  ■(<

T l /
t lL

Z Z - 1 %

RE-
COV’D

j r

i v

1 0
/I

Iti t '

i r

SAMP . 3 
NO.

’SAMPLE DESCRIPTION AND REMARKS
LINE LOCATES CHANGE OF PROFILE'  -  -

(LaU M ,t l i H
" s r s :

, u j  ty  ___________________

T 3 '

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.

~~ "TaAJk^ V-iwf J'**/*' a h a « sv j ^   ̂ •
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T H E  P O R T A in H O R IW (D Q W © [i& D
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET ~f— o f Z

PROJECT NAME OP CONJRACTOR

C/ta*
LOCATION ~ ~ ~  v . /  T o  ^  . N /^O C K ^p O N T R A C T

o J t J b  ( r  f°&  (ZUl I i p -  -SS
TOON ] O  CASING SIZE HOLE TYPE F » t "  R R O IIN n  WATP

BORING NO. . ,  .

V
SURFACE ELEV.

3NTRACT NO.

a o U
DATI

n I l I q q
SPOON . ~

3  *0.0. Z?/% *I-D.
HAMMER

H o *  FALL # FALL
DRILLER

p *  Q s s ^ - o t /
INSPECTOR

GROUND WATER LEVEL
Date

i i j  l o t

Time

f V f -

Depth

5 . ^

Remarks

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE

&  F S*~/) S J f c / .  ^ n - r  P J t ~ t j d r t v f o v ,  ■ ( A n )
71. -  ^  (p U t - _ <C  _

 -

^  /  ~  / & 4 A ^ e J  / Z j ^ u _______

■ OtJD Uf&U /WAJUAud flP__
if JhodadhJl. AaascJ!( JtojJ) innKrtJP.S A aas*J?

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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6-90

T H E  P O R T  J M fT H O R fT Y d X ?  D5Q27 ©■ KtD
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF

j
[OJECT

o rb  I v o r

NAME OF CONTRACTOR

C r a i n  o ln l l iu 1 t 'J______________  ura»n oinmriQ
LOCATION J  F , J  v j

F I f e l j a  i?L IM ocJ* I Aoo L o i I

BORING NO.

Till s
SURFACE ELEV.

   ,_________

S P O O N I J

^  •p .p . *i.d.
HAMMER S a L tu  

JjQ  # FALL JiQ  •

CONTRACT NO.

hdo- 33- 006
DATE

U -  I R - o O
CASING SIZE

A u A t r s
NCRHAM

HOLE TYPE

I

# FALL
DRILLER

‘3q-A>£ 5 /T/)cA
INSPECTOR

CASING
BLOWS/FT.

AUGEft

"1 ■ ^ Q r k s
O  s p

. DEPTH .
► O -4

►  5

SPOON
BLOWS/6 '

HAN&Au&ER.

5  -  S

(p -  C*

7 --11
n  -  ».*>

X> \

.RE- 1 
COV’D

Fivll fee.

X q _

» « ■

l A l

l i !

SAMP . 2 
NO.

4

X
o
O

GROUND WATER LEVEL
Data

i I -  I&-0C

Time

m a l l

Depth Remarks

f^ob^pjjrT  d>C- Sot*r\|oLj)^ ^

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OP PROFILE 0.e

£m*k>ol Rock * AG AbC. j l 5

kgJclisk . Lrooin SAUi l̂r, drctuJ .ir >̂llf  ̂Woool___

i L A i i k

| i  ll Cr'ovJN S A N ib ^ r .Groxie i ^ r  ^ i ( l  uf'iH\ M. qtjumc |»1»«g
u)

S A M E

S A H t

till  ?. ^ S A J ! r _ G r  ^jr.S l i t -------

a m i t ; r c r i f " - : ' ^

$a-mr\ |>!<-&—  5 fljie J i-  Car.ift^btnC j.------------------------- /

 AU olkto. .5.aTvy|> j& i .. Toluol ____________ —X

 P ID IWSril/L je _ qIiSl sLlA. ____________/_ --------1
U o ^ o tA  o^. 6 0 r~<o&j

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.

Pi? -  I
T  i f,
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T H E  P O R T  J U f T lf lO R fT Y d X F

Engineering Department
Construction Division

Materials Engineering Section j
BORING REPORT

SHEET I  OF ^

PROJECT

■FoyT~ Xt/ory (PJ~£-
NAME OF CONTRACTOR

C h e t /  fr___ Of-1 I(/As.t

BORING NO.

Pi/hi
SURFACE ELEV.

LOCATION

[ P u l t  o~Q~Usaao /  c U
^ ^ S , Z E

Wco, L>T f
CONTRACT NO. DATE

SPOON

*O.D. *1.1
HAMMER Q  - C j

I ' j O  fF A L L  3 c /m

HOLE TYPE>L
HAMMER

# FALL
DRILLER

INSPECTOR

OXc

GROUND WATER LEVEL
Date Time Depth

10 .o

Remarks

CASING
BLOWS/FT

(#Q

Jl

DEPTH
'  O  ■

► lo  *

► z& ■+

SPOON
BLOWS/6 '

H qaJ

J S k

1 6 - / /

RzJ

^OH-1
Z -  Z -

2 . - Z ,

3 - 2 -

iz i

RE-
COV’D

- & Z

19 '

9 3 1

ir*

IS*

SAMP . 2
NO.

y

7

* r

(o

/ £

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

Cct’A-' CKs T'* o , 7

M He Fill I SoaW. GtCiusL C\jL&0*y iupoX / & £ _________

S ow v^ . % o

S a w j .

Scyyv£ / g , o

Qe» T q/h t <t c-,»ocA ______________

.S o A x f i -

ScoVHfl_

K//~ <7oP P\*iTorme,C^eiir< LiDta Ctudeuy 7 V G \-eus»f

p i l ( — U//nT-P e/~ Q-Ay (pi+Jetn* QCftjof Ez'tj’T*) 

^ C V W ? _____________ ;__________________________________ 9 ? r C

&)rcfU/AS f > %

NOTES: 1 —  Length recovered; 0 ' —  Loss of Sample, T —  Trap used
2  —  U -  undisturbed; A  -  auger; OER -  open end rod; V -  vane
3 —  Lew depth of change in color of wash water, loss of water, artesian water, sand heave In casing, etc.

m x̂vwflo c^o/'V' Uftfh Pi a htep'*' p *  j, ^ 6  SrW
™ v  a «/w «*//(i i m  3 " « v d w ;
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T H E  P O R T  A U T H O R IT Y  (DP K F & G & D
Engineering Department 

Construction Division 
Materials Engineering Section I

BORING REPORT
SHEET OF J ?

PROJECT

Po y ) J p o r - j  $ ± g s .d ,
NAME OF CONTRACTOR

dy~a.iv' (Q )t I
BORINO NO.

F i / I ' - V
SURFACE ELEV.

LOCATION

Sett/ft e’f '  b fU/  —I &IgcM- \Ho q  Cc/ T /

CONTRACT NO. DATE

OCJ

SPOON

3  *o .d . ^  A s  *i.p .
HAMMER7 " c"

» FALL 3 d  (  ’

CASING SIZE HOLE TYPE

* FALL
DRILLER

INSPECTOR
V jlo U r ?

GROUND WATER LEVEL
Oats

p / 2̂

Time

J i j t

Depth

3,0

Remarks

U; hi U a y s

CASING
BLOWS/FT

- H & V -

v y

:w# ‘

► DE6 ™ ^

► ) o  ■*

^ K ± i z

SPOON
BLOWS/6 '

iC
tzL

_ L Z

U / a t f

U j o y f

\ u o ) f

\j j o  M

RE- 1 
COV’D

BK

M y

IV

9 -3 * '

SAMP.
NO.

2 _

V

&

7

S '

0 -

*S AMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE O Ct

IM /So  f'lU" *SctAjc/j dH Tj l$)icbf CrctQa/f 7£~__

H i  CL

Pi J / -  Crjgy H

[-J1 / -  6"/y y  &  / p  />N. < CJ>oo5 * T h_______.

. F ilL r k c h i  T ± j t  ^ > A / Q < iTcv*f*c4oiA  &*> >_Z3_

H a a * *__
Scr/vw?

BfacJr: P&kT JJ& L

_ 3 s V o ^ £ i ^  J S a y L s^

  ift" // S a r n y  1st r, kt r  Icqy/us ) T h  tA e T * v __

 [ A H —  S lte e L G & k . M ^ S * j£ s J £ \X k S /l—  ___
  0- s  C c fto b s  __ _______ __

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, 6and heave in casing, etc.



PA 547
6-90

T H E  P O H T A IH H O R IlY C o )l? [M @ [^ D
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET I

" “ " j ^ T l w w y  P + 6 - S / > «
NAME OF CONTRACTOR BORING NO.

R / H O
SURFACE ELEV.

LOCATION CONTRACT NO. DATE

* ■ 1 1 1 0 0
SPOON ,

3  *O.D. - 2 f c  *I.D .

CASING SIZE HOLE TYPE 

^ iL L C ^ l^  /
GROUND WATER LEVEL

Date Time Depth Remarks
HAMMER

/ W # fall .

HAMMER

» FALL
IlfljOO < i , S '

DRILLER__ _

INSPECTOR _

CASING
BLOWS/FT.

U./4-

■izz
► \0  M

DEPTH
SPOON

BLOWS/6*

M-A-

&

M - H

RE-
COV’D

I

4/

i . r

2 . '

SAMP . 2 
NO.

I

:£* So** ‘frCf fW *
’SAMPLE DESCRIPTION AND REMARKS 

UNE LOCATES CHANGE OF PROFILE

f>*P SJlAfci S«W S. LT

fr'Avl SjfJcL Gc'/W/ Sj L 'T  ut-//  $ * 1 /

- i d -

S L l g * T j 2
^  U/ O etf l   j l> '

~ — £ '

lc<i

_____ _______________________________________________

w ^-/ /  b __G trL 4fi* -ed  _________

•~ S q j L f j K o ^ 2 - b  _

— 4-1 \ Q  _

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 R J in ,AinHORIIY®[W©0&D
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET \  OF ^

PROJEiCX-. Q ,  NAM^ OF CONTRACTOR

Y o u  l\)oe^  r V b
BOR^G^NO. SURFACE ELEV.

LOCATION CONTRACT NO. DATE

i t ' h l 0 0
SPOON 1 

1 )  *O.D. l  l Z  'I.D .

CASINO SIZE HOCE TYPE

A m p -  \
GROUND WATER LEVEL

Date Time Depth Remarks
HAMMER ,  f^rcTl

w o

HAMMER

# FALL
1̂ h|oo lo

DRILLER ___- ^  /

3 i w \  V i i W
INSPECTOR x

CASING
BLOWS/FT.

W a k ^

" 1 0

*

DEPTH

s

SPOON
BLOWS/6 '

s  c?

7> 5
1 .  8
3 _JL
JLA

± - l l

RE-
COV’D

V

\b*

151

iH !

SL

SAMP.
NO.

&

3
A

3
H

*

C  6

b  f \

a

’SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE G o

2 jo/

**<*&------------------------------------------

'ReOPbfr I W t*  Ci-Mei Sk<; H fn6 Go.tote'

______________

J U L
IB WOigeA 5>uf iOrX)

no

_ k LUi

-  p l u s  u m r  p i p

^  Sftwxfliis Z  firtjp  <*/err? fot- _
g A 't \ M t\* n iw L s  l& sT fM ,_______________________

^ Aiu ft-trcSsiM, <ZMsPLeS> ____

NOTES: 1 —  Length recovered; O ' —  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, r6te.
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THE PORTAinHORITY(DXF[M@[^
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET j OF £

PROJECT

& r  T  J p a r y  tP(h(r SiT*.
NAME OF CONTRACTOR

C h > /p
BORING NO. SURFACE ELEV.

LOCATION CONTRACT NO.

/ /  l l ' l o c  -u/ii/no
SPOON CASING SIZE' HOLE TYPE GROUND W ATER LEVEL

3  "O .D . JL 3/8  "I.D . A u .Q (m -<> 1 Date Time Depth Remarks
HAMMER

l  A o  # FALL l O  *

HAMMER

# FALL 11-  1 (a ,nr> * 0 8 * " q . o ’ So**- b l e ^ - S
DRILLER -

J  Du U S 5 .Z 1 Open kolfc
INSPECTOR y-s \ _

V X c ^ e  I  1 - Z a r lw

l

CASING  
BLOW S/FT.

U mVAu(ui:

DEPTH
o  *

► \a

SPOON
BLOWS/S*

CifcUs4r'tftAJ

HANPAiiGCA.

.5  -  5

-i?   4 -̂

I oo•h !L

RE- 1 
COV'D

T ull RU.

3JL
I t

SAMP . 2 
NO.

h .

L

5

*SAMPLE DESCRIPTION AND REMARKS 
_  UNE LOCATES CHANGE OF PROFILE 0 . 0  

3 :
a. £

C o n o r l U  s i o k  r jb a rs_ JLC

h l l  cy?Jjig>k- Llo o k  ( jmug.l/ ^r Sil}jCin£iers-TCoQiTA -id

S A & £  _______________ :_______
 _____________________________

5 A_MjL  _  u^oiL______________
 1A2L. *1 p qaa.____________________
S A _ f t £  ^ _ / _ w o ^ c |________________________

»

B 3 1 _______

 Mgfce  «•  SeaiW ___jj2£- ------- -

_  _— n ^ i > w  h t u j * .
__________ ^ _ « v ^ 4 c d < o L _ ___________________________

f d o n t j

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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640

THE PORTmmiORfTYdXF^SO^D
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET OF 3

PROJECT

Port L.,u P V &
NAME OF CONTRACTOR

C r Q i t j  d r i H i n o

BORING NO.

E>-St  A
SURFACE ELEV.

LOCATION

to1 S oP kH.B-1
CONTRACT NO.

Ahb-39-00&
DATE

II -  I A>-0 O
SPOON

2> *O.D.
t *ham m er S ^ t u  

I A  0 *  fa L l 3  o

'I.D .

CASING SIZE

Au.QCrs
HAM

HOLE TYPE

# FALL
DRILLER

INSPECTOR
G . M c .A t i f . n i

3  • Z rrrL

GROUND WATER LEVEL
Date Time Depth

jZ ± L

Remarks

So-m p/e jfr &

CASING
BLOWS/FT.
^ uIUkUcoJ

Htirvol «.»(>£ R,

. D E P T H  j ► O ■A

► \ 0

SPOON
BLOWS/6"

C * tlu  Htaol

A.

A -  5

lOe/jA

RE-
COV’D
TvJl

- M L

SAMP.2 
NO.

A

"SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

 b a r  S o i l  £ > ir a lA , o.Q* -  8 \ o

_____ S£-g_Eloc'H-0_Lê orl_

disc. Fill UcuJt C . |  ÂKL t o r h t G r a u i f c l  k îr̂ nJftriJ f̂tl̂ gj

 l/o ift 1_1 a QJfipb- # 5  SOMfcc/______ReCula/
 for h iking. _Ali i jh u .  _______
A i iw tc l _ i »  e_f i  i L c f d i n i j f z .  JteL jd is c je u r c U s L i---------

NOTES: .1 —  Length recovered; 0" —  Loss of Sample, T —  Trap used >
2 —  U « undisturbed; A -  auger; 0ER  -  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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6-90 Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

THE WIRT AUTHORITY^ OTOGM

SHEET | OF

en  W u  p u

NAME OF CONTRACTOR

V-rtXiCi d r i i l i n c x

BORING NO.

E> -  _ v

SURFACE ELEV.

LOCATION .J  1

/ o ' S  o t f c U a  | U * A | . [ f c l J o t t A  B o t
J  J

c 14 o o  1 o f .  1

CONTRACT NO.

4 t t . 9 5 . a o 6

DATE

I1L-4 - 0 0
SPOON \ J  ' 

Ji 'O.D. jL */8  'l.o.

CASING ilZE

A t t f U r s

tjOLE TYPE 

1__

GROUND WATER LEVEL
Oate Time Depth Remark*

HAMMER 

\h O  # FALL 3 )0

hammerJ

# FALL 1 2 . -4 -o o
t

3 - 6 Sa t» v h U  S  ^

J  . C o o U

— I J

INSPECTOR

l . Z c
*

CASING
BLOWS/FT. ^  DEPTH ^

SPOON
BLOWS/6 '

RE- 1 
COV’D

SAMP.’
NO.

•SAMPLE DESCRIPTION AND REMARKS 
» UNE LOCATES CHANGE OF PROFILE 0. 1

o u ^ r
r  0  ^

W»-noloi.uatr “fu ll R«c

\

C O M C R E t t .  -----------------------al

& ______OjtZijl C-- \  \ r -  t r a it s \  W  S lllj tinders <#. I
%

I S I M  _

*)>
^ O

ir r 'SAME
j ■r

4 a i l o - j .S&liQl ^r_Gre.

r i e Z Z Z

M E Z Z Z

JU?" noei } ir. S / / 7 7 CttJcl&iAj CaoJ
1^- Ift r

s aIri ^ 2>4"“  11/ ^
4 ,  4

A7 -  7/  f 
A -  12

7i i - -  is" ■2-0" SAME
^ -  s

/

&

r
r  i j  ^

5AMEt
j .  4

c l
-S-A-MC------------------------------- ;--------------------------------------------------TTJ-

4 - 4 Vo"
i i>  ■» 1 7 a

Mots: 1 S o w ^ liA  Scuital |nr ___________________________ / _
_____ Ml 3ojnr\j>lt.S__cktcktal___a- tixeixr________________ /
_______VOYiftlninn SOunple-L jiSCOroifcel________.______________ jL________

"J Bottom el Bot-iw
* ■

• -
--------------- ►  -M

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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640

THE P O R T J Iin H O R IT Y ^ IM ® ™
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET /  OF 7

PROJECT

1\Iq̂
NAM£OF CONTRACTOR BORING NO.

3 1
SURFACE ELEV.

LOCATION

SPOON 7 /  CASING SIZE
M  IMOJ Blccfc. I^p d

CONTRACT NO.
/ oo

UON /
3 •0.0. 2 7 8 *I.D.

■SETIH :0  » FALL

CASING j HOLE TYPE

I_____
HAMMER

# FALL
DRILLER

INSPECTOR— ____

GROUND WATER LEVEL
Data Time Depth Remarks

'jWrpte [fatty |Au&CPirl6

CASING
BLOWS/FT.

f c

\k_

DEPTH

► | 0  <«

SPOON
BLOWS/6 '

« r  4

H J l

i L J i

RE- 1 
COV'D

Jtf

SAMP . 2
NO.

1 fr 
— *

T

y

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE

^ U f 'R |4 7  3Tu&t>

C/t J h t i f n i 'S.I^ 
~ Wefliouso#' cQtfc*

s / V f l )  S ' f T  -  p g trw a /*^  ootXL

£

Wfebo«yt 0*j&Vk) CMVFVSicr
 ^ - 3 -

f^^gakM  fW   ̂-fTtGL  ̂ SU-f" 

 . _____

___________________ _______________

K M . • ftT

13<a>MP f w r  5 * ^ 0 .

  -  f rU -  S 4 W 1 0  \Mi7T

£a) i/Y\^Niyru 'f?£sri^ 4 __________________________

   A l l - to /W h tM b  <>vv/y\fl£5> 5 0 ^ 7 ^ 2 ______

NOTES: 1 —  Length recovered; 0 ' —  Loss of Sample, T  -r- 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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, PA S47 

I S-90
THE PORT AIITHORfTYdF KOffcI? [&JJ

Engineering Department 
Construction Division 

Materials Engineering Section

BORING REPORT
SHEET ) OF 3

PROJECT

1?°rT 5 Or chib* T<x,T
NAME OF CONTRACTOR

Q.nztv' Oh. Ht-rts
BORING NO.

VG--sr- i s
SURFACE ELEV.

LOCATION

L&tJoJT

1
P 'J J  - r t 0 / or^i/i_ HoyTt, %Jn

CONTRACT NO.

^ TE ! o / z j ( ^
SPOON

rii 
d 

I

CASftlG SJZE HOLE TYPE GROUND W ATER LEVEL
o -  - "I.D. Dale Time Depth Remarks

HAMMER Q . ' j f c

1 H FALL 3a
HAMPER

t FALL tr w lv lc t n  f 1-7 LLfPip P<jO).,Or.
DRILLER

0  Cool<T4

/

INSPECTOR

O X a c ^
CASIN G

BLOWS/FT. DEPTH
SPOON 

, BLOWS/6"
RE-

COV 'D
SAM P.J

NO.
’SAM PLE  DESCRIPTION AND R E M A R K S  

LINE LOCATES CHANGE OF PRO F ILE  0 .0

J
►  O  M

msCM* P - / / -

/
1

F i l l  " F C F  ■ &CK,cJpJ Coĵ  c> .7 >  A c - v '
<

n  &• Jctv*J>~ 3 .c

"  fe F i l l -  (LruFleJ FilbM?..

i ■J

f t s / i \ ■̂ drV!<_/ & o
y\ollc4ts l " * }f

UsoM H  v V
F til tc-t/To <P t W  * *v t Sj&-*9 S

V k v v l o

S '

.

3 - 3 * S  Q/ftJL

rj
6 • B U

7V

2 r
M

r.
1H 3d i/w -t.

4 f ............. 1 / W / /  ~..Lsr.JSAs' LiAyjtTa^j) 3 list/-/ m.o

►  -4 H / 6 ‘ EI*c.L Pp* f~
•J

7  o n

f 
1

K
l

I
N

*
*

. SnFo^-eyP Boy,

+ 0~/( a tal Hi P lP  

Hcs O '/i O'tCctydn/'— .------------ ► " 2 - ; f ” - J -

2 — U = undisturbed; A =* auger; OER ■ open end rod; V = vane
3 — Log depth of change in color of wash water, ioss of water, artesian water, sand heave in casing , etc.
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Well Installation Report Sheet 2  o f j5

PORT AUTHORITY OF NYL& NJ
) Engineering Department - Materials Division

PROJECT

<H J i  M  r  JlSo/y /  T * ir . . . . .
CONTRACT NO.

lo c a t io n  '

t/T ! 1/ ‘f i e  / 'J  C 1 /P&S /  %  t l  L ^,JsJ

CONTRACTOR 

£ h c > /y  > / (ft,.
WELL NO. W E lt TYPE INSPECTOR

P f r ' S T -  " I S  ‘ f t *  M #H s(Tvr &  jto H *

DRILLER

0  C o o t-#
OATE * “

Well Development Report (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

water levelbepore lo  C / WATER LEVEL AFTER L  . fJ TAKEN "P' 0 MINUTES AFTER

2-'~ ’  d i a .  P V C  p i p e  w / s t e e l  l o c k i n g  c a p

L I  = _ I 2 _  

L 2  =  3 , 0  ' 

' V S '

l

T o p  o f  s u r f a c e  

& c e m e n t  g r o u t

T o p  o f  b e n t o n i t e  s e a t  

T o p  o f  w e l l  g r a v e l  f i l t e r .

B o t t o m  o f  w e l l  

B o t t o m  o f  b o r i n g

3 o r l n g  d i a m e t e r

i f - t . / lp t S  /  S~»- S~— Q <y, o  U jfY h  $ pa- . 'T o J 'l T*?
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THE PORT AUTHORITY OF N.Y & N.J.
ENGINEERING DEPARTMENT
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PA 547 

*5-90
THE PORT AUTHORITY

Engineering Department 
Construction Division 

Materials Engineering Section

BORING REPORT
SHEET j OF

PROJECT

Pnfi T w - /  S t,vc^c ,H e  T o ^ T

NAME OF CONTRACTOR

(Shh7/c- 0 f t t h o t s

BORING NO.

^  5 7 -  JZ/?

SURFACE ELEV.

LOCATION 1
$ 5  L m J r > J T  it, - f l c f t /  C ' /!?> ffy c ttji* ,* / h l o y l ,

" 0 a 

i  $ ,£ -

CONTRACT NO.

7  a r - 1 * 7 -0 6 6
SPOON -J

9  'O .D . 1 'I.D .

CASING SI2E HOLE TYPE GROUND WATER LEVEL
Dale Time Depth Remarks

HAMMER

1 HC/ » FALL 3<^

HAMMER

» FALL t e / iy l O ^ L < £ > ld>6> H c ,* J  H i r ^
DRILLER 0

INSPECTOR ^  v
U  A o UjC,

CASING
BLO W S/FT. _  DEPTH

SPOON
BLOW S/6"

RE-
COV’D

s a m p . j
NO.

“SAMPLE DESCRIPTION AND REMARKS 
LINE LOCATES CHANGE OF PROFILE r f / i

M qHsJ
*  O  "

tK o r - J  B ts 'v i f i i i

¥h><s> 1 4
1

f i l l -  t C  ( Z o c . y ^ l s J

U11

U

-------------------------

2-
S n s r ts  V i

f

m 4/'
b  ■*
f / \ F/ i / -  Crt ' sk tS ,1}'?

—  t) /

Cos/vjj- ___ Fty)  ̂ __ C ~2-C> Zj>p Icy-Cty P 6 S J ~ - U S

------------------------------------------------------------------------------
I — O

yI -  ( V ’ Block J- Qls&ot,--I^CsZT______________________ ;___________ ___ _

"5 CotX - 2 ^ > 3 ^
Lu g , # - )

2 . -  2— h ’ Sct/A ^fi, 2 h r i

. 3 - 3
71^ F~ C r ^ S .  7a* Si i T~

b*- c) ^
3 ~ < r

. h  " 1 .. ( o

A ------------------------------------- ------------------------------------------------------------
_ !L>— ►- 3 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 of wash wafer, loss of water, artesian wator, sand heave in casing, etc.
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t>A 5*7
8-90 Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT

TOE PORT AUTHORITY (IIP fi&O

SHEET 2. 0F SL
PROJECT

k i J i  M r-  f o r T X , 7^->r
NAME OF CONTRACTOR

(Srpjts IIf,j£Z~
60R IN 0 NO.

f 6 - ' 57- I P
SURFACE ELEV.

LOCATION

Loi’el/sisT’* 0 i l^o tT l Siohfi
CONTRACT NO. DATE

l o /  zy fcCl,
SPOON

Q~ "Q-0- ■I.D.
HAMMER fyojo

I Ho- It FALL 3cj

ASING SIZE

X<*
(OLE TYPE

j?  <uM&
HAMMER

If FALL
0 FULLER

0  Cool,
INSPECTOR

Y)

Date Time
GROUND WATER LEVEL

Depth Remarks

CASING
BLOW S/FT. .  DEPTH

t  35"

► V(7 -M

M

► S'O

SPOON
BLOW S/6'

► S V  -M

h<y

RE-
COV’D

\ c/v

SA M P .J
NO.

7

SAMPLE DESCRIPTION AND REMARKS 
.  LINE LOCATES CHANGE OF PROFILE f r o

________________ cn J J R o±  "pS

 :  J /h  Sarny I, c, C 1,/iTh P it) tHJTvV__

 A h  JzsM iJj- 3kU  J h  £±h= /& s.___

NOTES: 1 — Length recovered; 0'  — Loss o f Ssmplo, 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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PORT AUTHOR1TY-OF NY & NJ
^ Engineering Department - Materials Division 

™We/ell Installation Report Sheet 2. of y

PROJECT

J~t X M T— (?orl JjTo)V
c o n t r a c t  n o .

VM-W-o&C
LOCATION

0*5 LaiJoisTf lc/yc-s /{ks fyoUsî j
CONTRACTOR

Cfc/}. Philip
WELL NO.

PC- ST-1 0
WELL TYPE

F? Mcaxt/rTo/'
INSPECTOR

0 Xoo*.
DRILLER

OIYcmc
DATE .

lo/dY/cis

Well Development Report (n o te  w a te r  le v e l readings fro m  to p  o f  pvc>

DATE , I

WATER LEVEL BEPORE '  1 WATER LEVEL AFTER rs.i TAKEN 1C MINUTES AFTER

_ 2 i  " dia. PVC pipe w/steel locking cap

L1 =.

L2 = 77 ,0  ( 

L3 = IQ * 1

Lt

L2

L3

Cap-

\
A .

Top of surface 
& cement grout

H e /

U . o '

Top of bentonite seal

Top of well gravel filter

3  7,0

V ' tVo‘J

Bottom ot well 

Bottom ol boring

Boring diameter

FlKS:
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THE PORT AUTHORITY OF N.Y  & N.J.
ENGINEERING DEPARTMENT 

MATERIALS ENGINEERING DIVISION
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PA 547 

<V-90
s

THE PORT AUTHORITY®? iM ©  i&iJ
Engineering Department 

Construction Division  
Materials Engineering Section

BORING REPORT

PROJECT

/'/J f M I — ffi/J Ll/oU! Scsrr f>G>cf T^tT
NAME OF CONTRACTOR

C. he/ Is ColCss. ..
BORING NO.

PC- S T  2S
SURFACE ELEV.

LOCATION '

bztrJ(jffj tJt- Cl,old Si O-fi! d f cm, fn/fj \Moff
CONTRACT NO.

HTCr 11-006
DATE .

SPOON

T '  "O .D. 1 fH  "I.D.

CASING SIZE HOlSE TYPE 

$1/0 KS
GROUND WATER LEVEL

Date Time Depth Remarks

HAMMER HihJJis 
/ HO « FALL

HAMMER

# FALL (oI zFL ?rO Us'hils )1o^cJ  fyt-Zer/*.,;
DRILLER

0  Cool̂ T?
w 3

INSPECTOR y* iv
V  eloUrf

CASING
BLO W S/FT.

B v$±

f r -

&rr\

SPOON 
. DEPTH J  BLOW S/S"

O <■

>■ \0  ■<

RE- ' 
COV'D

K>//

U /

Jl

M
' b -

a

L z l

]'S ' +

► ~&C/

H - 2 -

- Z .

U /
-6 *-

//

) - Z -

SAMP.
NO.

2 .

3

9 V '

2 - 2 *

> 3 "

( v

5-2.*

£

7

l o

"SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF-PROFILE O O

Ft 11" Q 't'Jm . G>at,i^ CtosloJ  5 /k ^ r Co^cvAc,  B TC , / ,o

Fill ~~ ih f  L\a*j?*FFqi&* $~/^rAy ___*___________ ___

S<3/tt\4______ ___ _______

S(%/y*£________________

_Sj&c*err J):., Us.&cbd.__

Cj/fWL- ______________

 ̂ Tr c'P’Us QocJ

/S -/>

$ ro u ji/ 9-0. cl

   &  c/TT'Crs* e>’f~  h'/s£

Q)1 S o r r y lli U/iTh T i f f  bAJTr%~___

. P b  ^ o U s d  & )} Oi 7 __________

NOTES: 1 — Length recovered; 0 "  — Losa of Sample, T —  Trap used
2 — U n undisturbed; A  ■ auger; OER ■ open end rod; V ■» vane
3 — Log depth o( change in color of wash water, Iocs of water, artesian water, sand heave In casing, etc.



PORT AUTHORITY OF NY & NJ
) Engineering Department - Materials Division

Wei! Installation Report Sheet 3
PROJECT

MX 1*1 • VCrtT T.Oci'/ J ^ s f
CONTRACT NO.

Ljj .  £ - •  ? ? -  C><3^
LOCATION ’

LorrjoJJ It. PfjtC/ q i  /Of) $f-QU./tst Uso/T S/dt?
c o n t r a c t o r

WELL NO.

f(r ST Z ?
WELL TYPfr 7 INSPECTOR DRILLER

T A o A s J 'e r t ' PJlo<«. P
OATS -

l o /  l C'C.2~,

Well Development Report (NOTE: WATER LEVEL REAOIWGS FROM TOP OF PVC>

OATE

WATFft tfVRL BEFORE WATER LEVEL AFTER . * S . c / TAKEN /  7 ”  MINUTES AFTER

J 2L-. " dfa. PVC pipe w/steel locking cap

L2 = l .a  ' 

L3

Li

L2

L3

* 2 , * '

Top of surface 
& cement grout

Top of bentonite seal

■ 2 .« r

Tjy-enrrrzrs.

Top of well gravel filter

Cap-

Bottom of well 

Bottom of boring

Boring diameter

f%.0-'2o.O 'O lTh tfj>*SToA;Tj
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THE PORT AUTHORITY OF IM.Y & N.J.
E N G IN E E R IN G  D E P A R T M E N T  

MATERIALS ENGINEERING DIVISION
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PA 547
A-90

THE PORT AUTHORITY
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET J O F  J

PROJECT

HM MT- Pori Xi/a
NAME OF CONTRACTOR

C-PC?( £, (PP, ill
BORING NO.

f C r - ' S T - Z D
SURFACE ELEV.

LOCATION

LartJoJl < * / 4<r Pfy Ph<>
CONTRACT NO.

V?C- 7 ‘r'OoG
DATE

( v h ^ l c z .
SPOON

■> 3-p.p. 1 / f  »|.p.
CASING SIZE

M l

HOEE TYPE

$ fo0Ari'}o\ D*t»

HAMMER fyjjb
1 # f a l l  3<?

HAMMER

» FALL lohs:
DRILLER

V  Ccctkx
INSPECTOR

f t  H ouA

Time

(

GROUND W ATER LEVEL
Depth

l . o

Remarks

U-XiL? JfC/^c/ f /— /

CASING
SLOWS/FT.

JW
¥)vyv

DEPTH
■ O  '

m
my

I

_____ h

► •«

K . H
-

. " ? o

SPOON
BLO W S /S '

f9*

RE-
COV’D

K l !

-J-
I -  7 -

•2 - 2 -

z -

j?5- -4-

jsU

i r

7 ‘«

SAMP.’
NO.

B-

z

7

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE O.o

F| / I— f t f uf l ,  C> <tait * j Se*.o/ STTC- lo

. S.SmNL..

_  /te -s r  ZD_________

. Bjoefz j- B rnuf/u  & * T~ ___
s . Cl.

S lfd c . So<^>/, TbS,  f T

7

Hi <; c  L x /J  w  vCTTi (P / ^  l̂ ST/V
jNe- Sc.Q,JJ_$*/) î S Ct robcS

P  Pjfouj*/ S c^J, n  5~,/r 3v<

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 o f change in color of wash water, loss of water, artesian water, sand heave In casing, etc.
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PORT AUTHORITYOF NY & NJ
 ̂Engineering Department - Materials Division

f ^ V e l l  Installation Report Sheet ^  of ̂
PROJECT

M T - P o i ' f  'X ljo ky  V < T

CONTRACT NO.

LOCATION '

r \ J  OtX] /<S L i s e f T  J ^ O

CONTRACTOR

WEU.NO. WEU.TYPE ' /

P C r - ^ T - 2 / )  ' V  te c u m * *

INSPECTOR I DRILLER

'Q  J io U r e  I 0  £ o a £ \a . W  \ o h v k *

Well Development Report (NOTE.- WATER LEVEL READINGS FROM TOP OF PVC)

WATER LEVEL BEFORE / 7  O WATER LEVEL AFTER /  7 .O ' TAKEN MINUTER AFTER

cl1' " dia. PVC pipe w/steel locking cap

L1 =. 

L2 =. 

L3 =.

3*0

/

}0~c/

L1

L2

L3

Cap.

Boring diameter

Top of surface 
& cement grout

Top of bentonite seal

^ , 0 Top of well gravel filter

37 ,
Bottom of well 

Bottom of boring



THE PORT AUTHORITY OF N.Y & N.J.
ENGINEERING DEPARTMENT
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PA 547 

-90
t

THE POHT AUTHORITY
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET / 0F 3

PROJECT

(H<MM P -  PotJ Tjsct./
NAME OF CONTRACTOR

V y , / U
BORING NO. SURFACE ELEV.

P o s t  - 3-s
l o c a t io n

)9~; La*Jo<STh/ 'f'tr ./J  Pi p°> <$c><sThi S /d*
1 ASIhSPOONDON n

Q- *O.D. ) "I.P.
HAMMER JQuTcs

N o # FALL 3 o'

CASING SIZE

fKjr,
HAE E

AS_

HOL? TYPE

B

t  F A L L

DRILLER

0  C oJ-c.
INSPECTOR

0(a* .

CONTRACT NO. DATE

l o h N c07.
GROUND W ATER LEVEL

Date

W  tele?

T im e

' if
US

Depth

2,<S"

Remarks

u J u  (p H o / d

CASING
BLOWS/FT. DEPTH 

• 0  ■

► ^  -4

s n C*LL

& o LiKL

~ W ~

l o  -M

SPOON
BLO W S/6"

JioiN  Nro

k y '

H

k r
~X7

~ u
JL

JL

I - /

k  2

JL
J c . X T

RE'
CO V’ D

IV /

v iy

> V -

? o '

/ a *

SAMP.
NO.

2 .

i

5 "

*

7

$ -

?
ff

’ SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE ° < y

H n  c& hbu^. t t c . Z t L

f~l L  & K l y  L u y f l ’t s  I i / h  a^Tb^-a S h j / r Y ____

  „   __

S<Qtaejf.______________

________

______

etffrA-

S  Qavc

. J -— g/YcXr .#><? J £ 0 _

. B o tr '*

Q d i L s ^ iL - s - J i£ 2 L y / . iu  i l k .  i±£L PCe&j... -

OTES: i — 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 wator, artesian water, sand heave in casirig, etc.
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PORT AUTKOEiIY_Q^Ny_&NJ 
r.nqineerinq Department - Materials Division

Installation Report Sheet 2. of J
PROJECT

M M M 1 ~ PmT l~ \ /o y j
c o n t r a c t  n o .

c/ > 6 ' 9 <7 ocC,
LOCATION '

$kb>,J OoJ /''L- /y? (cJ <7  ̂ Ot-aZotJ- ^Gl/Tk "Ss&b
c o n t r a c t o r

CbO/%
WELL NO.

?G-ST~ 3 S
WELL TYPE I' 0 in s p e c to r

V  Xfc/Ou?
DRILLER

V Cock*
d a t e

Io/O ^ I oT.

Well Development Report (note; water level readings from top ofpvq
d a te  i

W l 'z y c a ^ WATER LEVEL BEFORE t y . O WATER LEVEL ACTER 7 TAKEN ^ MINUTER AFTER

2 -  " dia. PVC pipe w/steel locking cap

L1 » 3 . 0

L2 = _ 3 V

L3 *JL£

LI

L2

L3

Cap ■
JL!

Z.o

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filter

n . y ' Bottom of well 

Bottom of boring

Boring diameter .

X O L  Sc-C ^  - f  t lU rS II- T ~  / S',
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THE PORT AUTHORITY OF N.Y &  N.J.
ENGINEERING DEPARTMENT 

MATERIALS ENGINEERING DIVISION  
PID READINGS

Sheet ^  of j}

PROJECT: |vj/ -  $y{T 4 > i /  '7Z>'3~~
BORING No. P G ~ - 5  T "  I S J DATE: \o/z2,lc±
RELD READINGS BY: OJtonsr PID Model: / V / ^  / 8 / t e *
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PA 547
6-90

THE PORT AUTHORITY©?
Engineering Department

Construction Division
Materials Engineering Section

BORING REPORT
SHEET / OF

PROJECT

JHM 'M r -  & r r u . „
NAME OF CONTRACTOR

C \ra ,y  Pj-J/t+i
BORING NO.

P 6 - - j r -  3 0
SURFACE ELEV.

LOCATION

X h t L a . J c r j T t  v -^ W y  pJH* Sov7%%c4f
: a sin HOUE-4

CONTRACT NO.

Ll> 4 -  99 -0& 4
DATEfc )

I v /z z /c02,
SPOON o

7~ *O.D. / “I Q-
HAMMER ^

W O  tt FALL ' i d

YPECASING SIZE

‘B * tJcirslTo
HAMMER

# f a l l

DRILLER

t?
INSPECTOR

oi*e

GROUND WATER LEVEL
Data Time Depth Remarks

2 f s t c s b fb  / X o c f t
6

CASING
BLOWS/FT

a

►  S '  -4

DEPTH
o

SPO O N
BLOW S/6"

f a d

RE-
C O V ’D

SAMP . 1
NO.

*2 .

3

“SAMPLE DESCRIPTION AND REMARKS  
_  LINE LOCATES CHANGE OF PROFILE 0.0

B/J- C r v l h - r S S, lT, Cv*u,L 5au.y Lc^d, G?C <?./Q

S F l l L r  f a l t s l t T u  7 c y - «  , T / o / * y __________________________________ ________

6  - 

/ r -

► cku ^

► 3<S» ^

&

) - /

X - 3

( - /

2 ^ - 2 _ 7 /(

3 - S - *

r - § - 7

J = z l
i n l

" P a r  5 7 7 t T t  5 - p j >  / c r .  < £ u - ^ ^ —  5 1  -  3 S _______________________

7

7

A T ,

BIgcIo $rntisr-' Pj?<f ^ _________________________________________________________- _____

  ^       _                 __

/ As f * y o o < 7 ________ 2

F* ^ SC+Ajgf T* 5*/ //

 ft/L Iv&jlLs jJldrd-Ucj TkJPJJL MaTk-.
 hlc Scf/'*jl(sr 3a UiJj JSzli tftSCGf-do,/__

J z /v y  So fid, Ty 5/ L T ___________

s .d/TNC,
NOTES: 1 — Length recovered; 0 "  — Loss of Sample, T — Trap used

2 — U »  undisturbed; A  =  auger; OER *  open end rod; V >■ vane is &
3 — Log depth of change in color of wash water, loss of water, artesian water, sand heave in cas ing , etc.

$ o  TToa,  o£  $  o n /, -'J



NH NY NJ 9735S57S49 P .19

PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division
i

jmWell Installation Report Sheet 3. of ?
WCUECT

rfij\ U T' for)~~Cuctt'-i SurcktKf
c o n t r a c t  n o .

'tV <^4
LOCATION )

LatJ OoT tAj f t  e id  4 7 Z2p; P r o S o v T h  S,c/p
CONTRACTOR

WELL NO. WELL TYPE ’ * INSPECTOR DRILLER

PG— $T~- -?/7 $  /Wc/̂ v l&u 0  )fo^e 0 Cbcsf̂
OATE

10) 77/02.

Well Development Report (no te : w ater level readings prom  top op pvcj

DATE . ,
VoYiVCjn. WATER LEVEL BEFORE I  3  1 ^ WATER LEVEL AFTER 1 3 • 1 TAKEN ** ^  MINUTER AFTER

' dia. PVC pipe w/steel locking cap

L2 = 0 '

L3 -

L1

L2

L3

Boring diameter

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filter

Bottom of well 

Bottom of boring



THE PORT AUTHORITY OF N.Y & N.J.
ENGINEERING D E P A R T M E N T  

, MATERIALS ENGINEERING DIVISION

S E P -02 -2004  1 5 :5 8  PA NY NJ 9735S57S43 P .20

PID READINGS

# Sheet 3  0f j>

PROJECT: MM M r -  P*fT±t,o*v/ Suyc.Jic^t T e i f
BORING No. P(h~ST~3 0 JoATE: \ c j } r2 X s l o i '

RELD READINGS BY: D M  O U jz . PIO Model: }v)t/W fr f tg

TIM E
SAMPLE

No.

IN-SfTU  
Split Spoon 

Reading

HEAD-
Spece

Reading

| BREATHING  
Zone 

Reading
REMARKS

t - 0.0

z 0 . 0

0 .0

1 o.O

S <>0

P t e Oo

7 O . o

9- 0 . 0

AL r C  o

• \

•

m
W

/



PA 547
6-90

THE PORT AUTHORITY®!? KR7© 010=0
Engineering Department 

Construction Division 
Materials Engineering Section

BORING REPORT
SHEET j O f ■}

PROJECT

< h } lM 7 ~ -  Po/TZP_Uoi S c y c f \ c b ^ T > J ~

NAME OF CONTRACTOR

C-Is q i r  O r , (  h * s

BORING NO.

P & - s r ~  h s

SURFACE ELEV.

lo c a t io n  ' 

H X r L a i r /  e>vT‘ ts r  O f o iu K v  S /o lo

CONTRACT NO. OATE

m ' n l C O  .
SPOON

o.d. 1 t y y

C is iN G  SIZE HOLE TYPE GROUND WATER LEVEL

>  - " 1.0. 7 > ‘ ,7e.y Data Time Depth Remarks

HAMMER

) H O  f  FALL "3 a

HAMkifeR

*  FALL .0 3 . o
DRILLER

0  £ r J r t1
INSPECTOR

CASING
BLOW S/FT. ^  DEPTH

SPOON 
, BLO W S /6"

RE-
CO V’D

SA M P .1
NO.

•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
LINE LOCATES CHANGE OF PRO FILE s  )

f i o b 7
■ * ~ o

A . 7  fk s n . R ,H
) *

b i l l  ~  p - C f r  l ^ e c y  c / ' s f  Cc.a . c- *■-* f * A c .

i k f V r
/

’ » f~ \ l l~  C  tO  < /  J  TcjA'I S , t r , 5 >7* ,

-> e
5 q/*y j . . . ■  - i r .

2 -  3 F i l l  U s i iT t j - f a j , , , l~k£>e.

3J I
S  *

\ J a 0

( r t

'97"p<V' j i i

S ’

\ 0  ■+ W '

U s

b H " S o rw ^_

\a J  „
7

H V
r-
^ Q /tkSI-

| /T~N ^
hs

St t j

M n v
s

U s
Cs

........... H i v 1 S dt/fW L-

/
\ 6 *

! 9 t<>

/ - 1
1 u

13 f f b c f - f i r e r o

S o  7T»s~i o '7 ~ B o f ,  u  i

m i -£»rpvO b>S C  h jt r .  ( r * /  u - r r h  P m  K f*1 3 ,+

4 ) __ ry_o_ S tstfo S . m i 77, S C e l d h S

-------

- ~ r

1 — Length recovered; 0 "  — Loss o f 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 wafer, loss of water, artesian water, sand heave In casing , etc.



 XO*DO r H  NT NJ 9735557649  P. 22

PORT AUTHORITY OF NY & NJ
Engineering Department - Materials Division
s

JNell Installation Report Sheet 2, of $
PlOJECT

t f iM  M  rLetco TfsV
c o n t r a c t  n o .

Hit,- ^ s -ooc
lo c a t io n

0~S Lq, J o u l 4,1 Rf rfpt (P ro to  <~<J Z zQ iT  5,c6>
CONTRACTOR

Cr<?,} P r . / l ^
WELL NO.

Pfr -  S t -  m

w e l l kty p e  " 

M a / o ,7 c r

INSPECTOR

O j f o i o #

d r il le r D a t e  /

Well Development Report (n o t e  water level readings from  top of p v q

DATE
j o )  ivic*' WATER LEVEL BEFORE 3,1 WATER LEVEL AFTER 3.1 TAKEN 16 MINUTES AFTER

9-*' “ dia. PVC pipe w/steel locking cap

L1 =_ 2 , 6

12 - J M -

L3 - I L sL-

L1

L2

L3

2 , 0

Top of surface 
& cement grout

Top of bentonite seal

—  Top of well gravel filter

- ^ 4 —  Bottom of well
9o.<

Bottom of boring

Boring diameter

cAj) A l e , /  V ~  Q o .O  L u lT h  & /S T vas.T*



5E P -04 -2004  1 5 : 50 Pfl NY NJ 9735657643  P .23

THE PORT AUTHORITY OF N.Y & N.J.
E N G IN E E R IN G  D E P A R T M E N T  

MATERIALS ENGINEERING DIVISION



b fc .p -ld 2 -4 U k i4  1 5 : 5 B PR MY NJ 3735657643  P .24

PA- 547 

6-90
THE PORT AUTHORITY (KF KR7© KM

Engineering Department 
Construction Division 

Materials Engineering Section
BORING REPORT

SHEET / OF 7
PROJECT

J i u  r - Q y r J U / o h - ,  S c s t c h r p  T-*rt~
7LOCATION '

j ^giiJ c * t s T 5'djf  v ^ A£ — —

NAME OF CONTRACTOR

fit/if/*.
BORING NO.

g o
SURFACE ELEV.

CONTRACT NO. DATE

t o /
SPOON

3 -  *0.0. I M.D.
HAMMER

J'iO # FALL Bo

ASINQ SIZE MOLE TYPE 

D f̂ CA/t?OY
HAMMER

# FALL
DRILLER

$  C o a U
INSPECTOR

V M ou,

GROUND W ATER  LEVEL
Date Time Depth Remade*

\olz)Jo2- 3 .o

\

CASING
BLOWS/FT

.  L
M -

L

► DE<5T%

SPOON
BLOWS/6"

J'fgfrc/ ¥r*̂ 0>y

► 2 s "

I -  Z,
I -  Z -

z _ - 3

3 3

3 £

2 - 3

j - 1 .

S r - f f

RE-
COV'D

/ ^ y

i

> r

>Z“

SA M P.3
NO.

fh

A

J

’SAMPLE DESCRIPTION AND REMARKS 
_  LINE LOCATES CHANGE OF PROFILE J L s

J2C.$- Qt, r y r h t J  CcrnsCt-fTt lo
S J '! ClScS { * /. 1 Iz < ± _

£ U _  Ush<psd‘ Ch*^/ 5 fully/

         ___   __

7

w t

i

13''

b

7

______ /%- S t frr^) (s — 9-0 Sj>P l-c-t Cep*

 ’ f O- ^7" V -S' d<>r tCTr^t-L b -  3 a  ‘___

C/Cl/<Ls'  * 7

"Ir ^  t@kz.Chsy 5<<o/1 v  oT^T^rVioo

 !
.  !^i— —c h .s-l* /— k-ITi ^ 0

. S c t^ p l*  5 a  $ !> f y j c o ^ t /

3o/o

lJ —

7  C S c , ^  7> 5~/ £ ? S <

NOTES: t — Length recovered; 0 "  — Loss of Sample, T •— Trap used
2 — U -  undisturbed; A «  auger; OER •« open end rod; V «  vane fto T T o s t* a £ ~ & o r  '
3 — Log depth of change In color o f wash water, loss of water, artesian water, sand heave In cas ing , etc. a



r n  i n i  i n.j 9 7 3 5 6 5 7 6 4 9  P . 2 5

Veil Installation Report

PORT AUTHORITV OF NY & NJ
Engineering Department - Materials Division

Sheet 2- of ?
JECT

k J / t M r -  P d f  T vo IXZL rk c,ry 7~g.?71
CONTRACT NO.

V X -  Y booC
LOCATION /

Ls>J  O-'T C t s f t /  5 1 ^/4(r,i m. SrrfJ
CONTRACTOR

WEU.NO.

P t f -  5 r -  w
WELL TYPE 

lc
INSPECTOR DRILLER

P  Cec./i
DATE

i c s h 'f o

Well Development Report (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE

h h f / tc v WATER LEVEL BEFORE. n . r WATER level after  ^  ^ TAKEN. / r - MINUTES AFTER

7 h '  dia. PVC pipe w/steel locking cap

LI = _ i 3 _ '

L2 = J > ± L '  

L3 = lo'0>

L1

L2

L3

Cap-
V /v  ' '

Boring diameter

2 2 . o '

Top of surface 
& cement grout

Top of bentonite seal

Top of well gravel filter

. V t J .

3S,c
Bottom of well 

Bottom of boring

RS.
3€ v>o> k-t-7~4



_i w ti .  ^ r n  n t  i n j  9 7 3 5 S 5 7 S 4 9

THE PORT AUTHORITY OF N .Y & N.J.
ENGINEERING D E P A R T M E N T  

MATERIALS ENGINEERING 01V IS I0N  
PID READINGS

P . 2 6



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

MONITORING DATA SHEET

PROJECT: HH - Tefir X  vo r y  f ^ C  f  !T£ JOB NO: S o l  -  -LX1-
WELL DESIGNATION: fou RS '^K DATE: h-Xi'Qb
C A M  g o *  LOyJFLov-JLJRttBOifo CASING DIAM ETER: <-r Inch

UZMWS.9 . D m \ S \ \ O M { ) \ S M M ~ '  0 . 0
STATIC WATER LE V E L 1 X* Dx" ________. - » < < »  ~ j ^  V I  V .. jn P M ;™

DISTANCE FROM TOP O F PIPE TO :

PRE-PURGE:
TIM E W ATER (FEET) PRODUCT (FEET)

. tlMifr. f.O X ­ —
POST PURGE: 'S-70

WELL PURGE

j DEPTH O F WELL 6.03, FEET
DEPTH TO  WATER 7- 3 0  FEET
DEPTH O F W ATER COLUMN /V f f  f e e t

FAcXtotK  * X  2.y7l : ___
\/n L O  K  £ Tb Rfc RfinovfcD

j^TIME pH
<SU)

TEMP
(C)

CONDUCTIVITY
(umohs/cm)

SAUNITY
(0/00)

TURBIDITY DISS.02
(mg/l)

JnoA* S. 56 t¥:}° f.D & - r —-
/r- voam S* 57 /C6° / f f f 0..9 3 7 0 -
//■ 57 5Y k- 7°' i9T¥0 o .f 370 ---

/5Q ■*

/■

•

SAMPLED BY:

:® v i§ !£ E S i

\A
r

A te h J ', T
« (P
.Te-Pe <1

%  -  Q A \ 2  F o R .  k\ra J  m



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

*L ^ ^ m ^ V -W E L L  MONITORING DATA SHEET

PROJECT: H H - fe/ZT  XV*r y  F tC  U t £ JOB NO: s o l -  2 .1 1 -1 1 ?
WELL DESIGNATION: TUj ‘ 1 DATE:
CWGOL S o x f^ R  M rtfa t ii CASING DIAMETER: 2** Inch

1 WMfV\E(L Coto 0  FTi oiOS r m 4*)c£:
- - 1— : L oi v) ^ :  L/4T.t 1

DISTANCE FROM TOP OF PIPE TO :

PRE-PURGE:
TIME W ATER (F E E D PRODUCT (FEED

ll. 3!> o . \ o
POST PURGE:

J

DEPTH O F W ELL FEET
DEPTH TO  W ATER £ .  1 0  v FEET
DEPTH O F W ATER COLUMN i . t o  f e e t

FAcrfoPs *  2 “ X .  / 9 . C . i « 3  1 - —
W ELL PURGE \Lnt o n t T o  RE REFtovto % . 9 l ................ ..........................................................  _

j^ J IM E PH
(SU)

TEMP
(C)

CONDUCTIVITY
(umohotefn)m5

SALINITY
(0/00)

TURBIDITY DISS. 0 2  
(mg/1)

7-6.2 13-1 T ? ' ......... 0-1
_ii;Ss 1.0^ •7 ° '< \ r  2 V u /

n ; 0 s 1-12 . i S -3 •0 oA 162I

•
f

•

SAMPLED BY: ______________ _________________________________________

; ^ p * ENTS: S rfm pl W  H l l~ak (A f i t  g .e -IJ

*  F A f c f O U ^ -  0 . 6 \ %  F o R .



THE PORT AUTHORITY OF N.Y. & M-l.
MATERIALS ENGINEERING DIVISION

daagES^Bay-WELL m o n it o r in g  d a t a  s h e f t

PROJECT: HH~ r̂ dT Tvdry <tTZ JOB NO: S o / - Z . ? T - f f r
WELL DESIGNATION: Rf-f. DATE: ll/tk/oo
c Box r ^ R  Lov)Fiô j’JiJ$Mt(flCr. CASING DIAMETER: ^  Inch
W £/4T V A E fL  x o p  0  r n  o/OS :
s.AHcvvA^RtEybL ; l o ^ :  L ^ - r . t --------

DISTANCE FROM TOP OF PIPE TO :

PRE-PURGE:
TIME W ATER (FEET) PRODUCT (FEET)
IH.SV —

POST PURGE:
. 16‘2P / 2 ' 7 r —

DEPTH O F WELL " H . f n FEET
DEPTH TO  W ATER FEET
DEPTH OF W ATER COLUMN n - z o FEET

j F A o X o «  * X z - k ? / .*»

WELL PURGE tfnLvft&'foR£R.Wo\/BC> - 3 * -  Ik

^ yMENTS: F ( MvfJL,

%  -  0 . ( } \ 2  F o f t .  P IA H L '-TCR W g L U  C- A  S X p O



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION  

< a a S a ilS » -W E L L  MONITORING DATA SHEET

PROJECT: H H ~  r e a r  T w o y  n c  ( i T E JOB NO: S o / -  L 1 3 -
WELL DESIGNATION: f f t M  V  -  6  D DATE: ill̂ oJoO
C  H & X  S o x  r C?R L < v » F i^ u /d 5  M tE G iO - CASING DIAMETER: ' ' Inch
W M T t t e a .  0  ITi  o /O S  : ____ \ m k m m M :

\ C r \ > < ; c , a a 9 ^ \  L o ^ :  L ^ . t

DISTANCE FROM TOP O F PIPE TO :

PRE-PURGE:
TIM E W ATER (FEET) PRODUCT (FEET)
/ / . ' * ? t - u —

POST PURGE: 12/rs / ' W - ' A

DEPTH OF W ELL t y < - ^ r  FEET
DEPTH TO W ATER FEET
DEPTH OF W ATER COLUMN - > 7 * 5 1  f e e t

FAcAotK * x
WELL PURGE Vr> L L> tM'To Rfc Rtf*?

^ p M E N IS :  5 /



THE PORT AUTHORITY OF N.Y. & N .I.
MATERIALS ENGINEERING DIVISION

<ytaBfii£S>&-WELL MONITORING DATA SHEET

PROJECT: / / / / -  r W j T W r .  £r7-£ JOB NO: S o l  ~ Z?3-SLIf
WELL DESIGNATION: YhHlV'* to DATE: VM'Ly Vo O
c  n ea t S o x  r » a  l w f M ! ] RAitOn,)* CASING DIAMETER: Inch
M £A'T\\£1kCO toD tTt0fJS: r5na-flP0Bc«K -:

^ . 6 o o R D \  : l p ^ :

DISTANCE FROM TOP OF PIPE TO :

PRE-PURGE:
TIME W ATER (FEET) PRODUCT (FEET)

POST PURGE: h : 5 s
A L P 3 .  .......................

DEPTH O F WELL ■ 17:07 - FEET
DEPTH TO  W ATER 7 - ^ T FEET
DEPTH O F WATER COLUMN I O > l Z FEET

< FAo-ToPx *  Z X  6 .LIZ
WELL PURGE \/n L o tA £ T o  RG REMOVED £ . 5 k 5

1 TIME
m

pH
(SU)

TEMP
(C )

CO NDUCTIVITY
(umohc/Qffi)h)̂

SAUNITY
(0/00)

TURBIDITY DISS. 0 2  
(mg/l)

~ ‘.sd 16-5$ \r° -HJh .......... ~ Z 7 3
If *.20 It-fe nn 2 ^ &R - 3
1 list _ 11.36, \n 76 £ 0 -  3

■f

•

•

SAMPLED BY:  P  ^

MENTS: W  H  \)f<Ycl, i j y .

$  F A c r f -  0 - 6 l S  F o R  X<:{0o^{ pl/^rTL T £ P. W g Ll. C.A
♦f*. ^  "



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION '

«aBBBay^BB/-WEl± MONITORING DATA SHEET

PROJECT: HH~ te/ZTriroar P&C f / T £ JOB NO: $o/~  Z. 13- 2. 14
WELL DESIGNATION: Pa At <•/ -  S. DATE: //-2P'00
C H & X  B ox  F o r  L ( V F ^ J  Mr£6ri(.V. CASING DIAMETER: ^  Inch
lA/MT-V\eP^6Of0DlTtoi0Sr 30°^ ____ \S1\tt-0P0\StAkA' 'X &O
BiAi^y^iuuuftj. 1 ^  6 o o R r t  \  L o m x  ;  l ,< h : :

DISTANCE FROM TOP O F PIPE TO :
TIME W ATER (FEET) PRODUCT (FEET)

PRE-PURGE: l-itfh 1-03, _
POST PURGE: /wM It  6

DEPTH O F WELL m o FEET
DEPTH TO W ATER 7 0 3 FEET
DEPTH OF W ATER COLUMN &  6 J l FEET

F A c / t o p ^  •F X. 0- ( > }<  i
W ELL PURGE

l l n L o r ^ T o R t R f r t o V e o ? B i . . .  _

1 TIME
w

PH
(SU)

TEMP
( C )

CONDUCTIVITY
(umohs/cm)

SAUNITY
(0/00)

TURBID ITY DISS. 0 2  
(mg/l)

6-*{7 n.<° %6f 0.6 3 —
* /  17/^ 4 ? y /y 7v /ov4 &5 3  A<7 -

/ €-76 /?z°- /D¥ V (X* —

l:P t/h "* — /  7 ~ /357’t~ / r-

f

•?. --

■

t/o/&1/*

SAMPLED BY: fc- z  b ' * V i  •

MENTS: U / t / j  ‘  e S i a ^ k t t J  ' J v n '* u , $ 4 .

7  o&4  /^ecai/erV

*  F A c / f ^ R .
#  C  l\ . <" -. ~

- O .(d I 2 Foft. X-iNov-'l PM r'lk 'ILR  cy\ST,tJ6r •v„



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

MONITORING DATA SHEFT

PROJECT: M V - r tfilT  T VoRY P t c  <<-T£ JOB NO: S o / - Z ? 3 - l  ?<"
WELL DESIGNATION: p f t / l f t o - l DATE: / 1 (  - m i^ O
C  rt&X S o x  F<?R LchJFU>w-J~3 RJt̂ OilV- CASING DIAMETER: f " Inch

W M T 4 A C R (^ > 0 lT io /0 S : 151^^015^11)^:

DISTANCE FROM TOP OF PIPE TO :

PRE-PURGE:
TIME W ATER (FEET) PRODUCT (FEET)
lark —

POST PURGE: 11* 3 V / — ■

DEPTH O F WELL /  f  -  9  ^  FEET
DEPTH TO  W ATER ^  1+ FEET
DEPTH O F WATER COLUMN FEET

F A o T o P x  * x
WELL PURGE £nlvt\C:ToP& Riâ vfcD .

8MENTS: I k

r i f  A

% T A c rfo fts  -  0 . 6 ) 3  FoR . X^n<-V"( p M r i t ' t e r  v ^ l l - o y x s x o 6 -



THE PORT AUTHORITY OF N.Y. & N.J.
MATERIALS ENGINEERING DIVISION

*LUMajB&B?-WELL MONITORING DATA SHEFT

PROJECT: HH ~ r*R.T Zvdry fkC t tT£ JOB NO: So/- Z 33- £7?
WELL DESIGNATION: 'pAMW - \p DATE: 111 BAj 6 0
C WGOt S O X  L o vJF L ^ ^ l) R 4 l£ f r  f t ; CASING DIAMETER: Z" Inch
W £ /V m E ( \  c^ > io  D m  O M 5 r ____ ism m m M:
S.A.^WAlEKL.yLL , -  L 0 ( 0 ^  i  L jH l  t

DISTANCE FROM TOP O F PIPE TO :

PRE-PURGE:
TIME W ATER (FEET) PRODUCT (FEET)
anS

POST PURGE:
.. Mb'? 1Q+7

DEPTH O F WELL ST/5. 7 i> FEET
DEPTH TO  W ATER FEET
DEPTH O F W ATER COLUMN FEET

_ FAcrtoP, *  -V* X  . ■.___
W ELL PURGE \/n L  O t \  & T b  RE R ^ M o v to 27*3
I TIME
' A

PH
(SU)

TEMP
( C )

CO NDUCTIVITY  
(umohc/cxn) /w 5

SAUNfTY
(0/00)

TURBIDITY DISS. 0 2  
(mg/l)

15-1 '■ t .4 II ^
J3; 3 2 7 .0 S f S> b HS 2 . 6 9.0?

3 ;* /£ 1.07 /<.(* Uq 2-‘£r lskI ’
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1.0 EXECUTIVE SUMMARY

The Port Authority o f New York and New Jersey (Port Authority) is currently redeveloping the former 

Procter & 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 northwestern portion of Block 

1400, Lot 1. This portion of the HHMT-Port Ivory Facility is also known as Site 1.

On behalf o f the Port Authority, Hatch Mott MacDonald (HMM) has conducted various phases of 

environmental investigation at Site 1 between calendar years 2000 and 2005. The overall goal o f these 

investigations was to determine the appropriate remedial actions, if any, for environmental media given 

the proposed site redevelopment for commercial (intermodal facility) purposes. The following media 

have been investigated at Site 1: soil; groundwater; surface water in Bridge Creek; and, sediments along 

the eastern bank/bed o f Bridge Creek. Indoor air quality has not been investigated because no occupied 

buildings exist or are proposed subsequent to the redevelopment o f Site 1. For the purposes o f this 

document, an intermodal facility is defined as a commercial site where products are received via one 

mode o f transportation and are ultimately distributed via a different mode o f transportation.

HM M ’s environmental investigation efforts at Site 1 have included the performance o f a Phase I 

Environmental Site Assessment (Phase I ESA) with a supplemental file review, a Site Investigation (SI), a 

Remedial Investigation (RI), and a Supplemental Remedial Investigation (SRI). The results o f the Phase I 

ESA, SI, and RI are summarized in the report entitled Site Investigation and Conceptual Remedial Action 

Workplan, Site 1 and dated September 2004, which has been submitted to the NYSDEC. As such, this 

report summarizes only the scope o f work and findings o f the SRI conducted at Site 1 during May 2005. 

Please note, information from adjacent Sites or previous investigations at Site 1 has been included herein 

as necessary for clarity and overall site understanding.

In the Phase I ESA, HMM identified Areas of Concern (AOCs) at Site 1. The AOCs were generally 

grouped into the following categories: Potential Underground Storage Tanks (USTs); Fill Material; 

Previously Identified Soil and Groundwater Contamination; Railroad Tracks and Siding; Groundwater; 

Pits and Drains; and, Former Structures. In addition, the HHMT-Port Ivory Facility, which includes Site 

1, was listed in several Environmental Databases.
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The HHMT-Port Ivory Facility is situated within an industrial section o f Staten Island that was reclaimed 

from marshland by the use o f fill and is bordered by railroads, ports, and roadways. Based on the 

industrial land use, the environmental quality o f surface water, sediment, groundwater, and soil have been 

impacted on a regional scale. Therefore, neither the soil nor the groundwater at the HHMT-Port Ivory 

Facility are currently or will be used as natural resources and the surface water and sediment in Bridge 

Creek and the Arthur Kill are also not high quality. Therefore, while media are referred to as “impacted” 

throughout this report if the concentration o f a regulated substance in the medium exceeds NYSDEC 

standards or guidance values, it is important to realize that the impacts, i f  any, attributable to P& G’s 

operations only negligibly worsen already degraded environmental quality and that the “impacts” 

believed to be attributable to former P&G operations may be attributable instead to regional 

contamination.

Findings o f Pre-SRI Environmental Investigations and Soil Removal Actions

Prior to the Port Authority’s purchase o f the property, P&G implemented a soil removal action at an 

AOC, identified as F I, which is located at Site 1. Because the P&G investigation efforts and soil removal 

actions were complete primarily in the 1990s, the Port Authority investigated soil at all AOCs and AOC 

categories identified during the Phase I ESA, except for Groundwater and the Environmental Databases 

AOC Categories, during the SI and/or RI. The Groundwater AOC was investigated through the collection 

o f groundwater, surface water, and sediment samples during the SI. The Listing o f the Site in 

Environmental Databases AOC was addressed by the Port Authority as part of its property acquisition 

activities.

I
Based on the results o f the soil investigation component o f the SI and RI, the Port Authority implemented 

additional soil removal actions at AOCs associated with Potential Underground Storage Tanks, 

Previously Identified Soil and Groundwater Contamination, and Former Structures. Based on the results 

o f the SI and RI efforts and the post-excavation/confirmatory soil sampling, the remaining soil impacts at 

Site 1 are generally limited to low levels o f polycyclic aromatic hydrocarbon (PAH) compounds and 

metals that have been detected at similar concentrations throughout the HHMT-Port Ivory Facility and are 

believed to be attributable to the prior placement of fill at the Facility by P&G.

Groundwater analytical data from the SI and the Surcharge Pilot Study, conducted as a component of the 

2003/2004 RI, revealed minimal impacts to groundwater. Some of the organic compounds in
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groundwater have decreased in concentration by approximately 60% and 67% between November 2000 

and December 2002. In addition, the presence o f arsenic, the primary metal o f concern, in groundwater at 

Site 1 is attributable to the presence o f treated wood chips in the Wood Yard. These wood chips were 

removed in 2004. It is not currently anticipated that any remedial actions are warranted with respect to 

groundwater at Site 1.

The quality o f surface water and sediment in Bridge Creek has been adequately characterized with respect 

to metals and pH. The analytical data collected to date do not confirm that the groundwater impacts at 

Site 1 are adversely affecting surface water and/or sediment quality in Bridge Creek.

Based on the above discussion, it is believed that the remaining soil impacts (except those detected at 

AOC-UST2, see Summary o f the SRI below) at Site 1 have been adequately characterized and do not 

require remedial actions other than the capping o f much o f  Site 1 by impervious materials during 

redevelopment and the recording o f  a Deed Notice for Site 1. Groundwater impacts at Site 1 appear to be 

minimal and do not appear to have impacted surface water or sediment quality in Bridge Creek. Any 

groundwater impacts that may potentially impact surface water and/or sediment quality are anticipated to 

be less severe following the redevelopment of Site 1. Therefore, remedial actions are not necessary with 

regard to groundwater, surface water, or sediment quality. Additional surface water and sediment 

samples will be collected in conjunction with a groundwater monitoring program that will be initiated 

following the redevelopment of Site 1.

Summary of the SRI

As noted above, it was determined that petroleum-impacted soil encountered at AOC-UST2 warranted 

removal (i.e., excavation and off-site disposal). The excavation activities were initiated on April 18, 

2005. During excavation, light, non-aqueous phase liquid (LNAPL) was observed in a larger area than 

anticipated based upon prior delineation efforts. As a result, the removal effort was halted so that the Port 

Authority could determine the extent and mobility of the LNAPL. In addition, efforts were undertaken to 

identify the effect o f the LNAPL on soil quality, to delineate the extent o f impacted soil, and to assess the 

potential for groundwater impacts. The Site 1 SRI effort was conducted at AOC-UST2 between May 13 

and 23, 2005.

The Site 1 SRI at AOC-UST2 included an evaluation of both soil and groundwater. Specifically, the SRI 

consisted of the drilling o f 14 soil borings, collection o f seventeen soil samples from the soil borings,
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conversion o f six o f the soil borings to temporary wells, and collection o f one groundwater sample from 

each o f the temporary wells. The temporary wells were installed in two parallel transects across AOC- 

UST2 such that each transect included an upgradient well, a well installed immediately downgradient of 

the area where LNAPL and/or impacted soil was observed (LNAPL area), and a downgradient well 

between the LNAPL area and Bridge Creek. Soil samples collected during the SRI were analyzed for the 

following parameters: volatile organic compounds (VOCs) with a 15-compound library search (VOC+15) 

via method 8260; semivolatile organic compounds (SVOCs) with a 25-compund library search 

(SVOC+25); and, total petroleum hydrocarbons (TPHC) via method 418.1. Groundwater samples were 

analyzed for VOC+15 via method 624 and for SVOC+25 via method 625.

Potentially impacted soil was observed at only four of the 14 soil boring locations. Specifically, 

discolored soil, a sheen, and/or discrete nodules o f LNAPL were observed at soil boring locations TWP-1, 

UST-4, UST2-4A, and UST2-5. As measured using a photoionization detector (PID), the concentration 

o f volatile organic vapors in the soil ranged from 0 (at various depths and locations) to 18 parts per 

million (at 6-8 feet below ground surface at location UST2-4). Based on field observations, the horizontal 

extent of the LNAPL and/or impacted soil is approximately 255 feet north-south by 173 feet east-west. 

Please note, LNAPL and/or impacted soil were present below the western portion o f the soil surcharge 

stockpile that was located along the Site 1 -Site 2A boundary.

Analytical results for soil samples collected at AOC-UST2 during the SRI revealed the presence of twelve 

SVOCs and two VOCs at concentrations in excess o f corresponding NYSDEC Recommended Soil 

Cleanup Objectives (RSCOs). Except for the soil sample collected at location TWP-1 A, these 

concentrations of SVOCs and VOCs are attributable to laboratory contamination of the samples and/or fill 

materials placed at the Facility by P&G. The concentration o f TPHC at location UST2-4 was also 

elevated (it was more than four times as great at UST2-4 than at any other location), and may indicate the 

presence of a mobile phase of LNAPL. The elevated concentration of SVOCs at location TWP-1A and o f 

TPHC at UST2-4 require additional investigation.

Groundwater analytical data from the SRI indicate that groundwater impacts are limited to naphthalene 

and phenol, both SVOCs. These compounds were detected at concentrations slightly greater than their 

respective NYSDEC Ambient Water Quality Standards and Guidance Values (AWQSGV) in the 

groundwater sample collected from temporary well TWP-1 A. In addition, phenol was detected at a 

concentration slightly greater than its NYSDEC AWQSGV at temporary well TWP-2. No other VOCs or
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SVOCs were detected at concentrations greater than their respective AWQSGV in any groundwater 

sample collected during the SRI. The elevated concentration o f naphthalene in groundwater in the 

vicinity o f well TWP-1 A is likely due to the presence o f creosoted wood at this location. However, 

regardless o f the source, the naphthalene is delineated at TWP-2, located approximately 110 feet 

downgradient of TWP-1 A. The elevated concentrations o f phenol at TWP-1 A and TWP-2 are potentially 

attributable to upgradient source areas, including the decay o f naturally-occurring marsh deposits that 

have been observed beneath the fill at portions o f Site 1. Regardless o f the source, the phenol is 

delineated at TWP-3, located approximately 65 feet downgradient o f TWP-2. Based on the SRI, the 

groundwater impacted by naphthalene and/or phenol is not anticipated to discharge into Bridge Creek. 

Groundwater at Site 1 is not currently, and is not anticipated to be, utilized as a source o f potable water. 

Therefore, no investigative or remedial actions are warranted with respect to groundwater at AOC-UST2.

LNAPL did not accumulate within any o f the temporary well points, including wells installed 

immediately downgradient o f observed LNAPL. Therefore, except possibly at location UST2-4, the 

LNAPL appears to be present at a residual saturation (i.e., the LNAPL is immobile) at AOC-UST2.

Overall Conclusions - Additional Remedial Actions

Based upon the results of the SRI and o f previous environmental investigations, the Port Authority has 

determined that further investigative efforts are warranted only for soil at locations UST2-4 and TWP-1A. 

Soil removal efforts conducted to date by P&G and the Port Authority have resulted in the excavation and 

disposal o f  more than 9,400 cubic yards o f impacted soil from Site 1 and a layer o f wood chips from the 

Wood Yard. Also, the Port Authority has removed two underground storage tanks, UST-5 and UST-6, 

which were abandoned in place by P&G.

Additional remedial actions, beyond the redevelopment o f Site 1 and institution o f a Deed Notice at Site 

1, are not warranted for any portion of Site 1 except (possibly) at locations UST2-4 and TWP-1 A, both 

located at AOC-UST2. Subsequent groundwater monitoring, in conjunction with surface water and 

sediment sampling, is warranted to confirm the effectiveness of the removal efforts conducted to date at 

Site 1, the remedial action that will be conducted at AOC-UST2, and the redevelopment of Site 1. The 

remedial actions (if any) and groundwater monitoring programs are beyond the scope o f this report and 

will be described in a forthcoming Remedial Action Work Plan.
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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 o f three parcels; Block 1309, Lot 10; Block 1338, Lot 1; and Block 1400, Lot 1, which 

were purchased from Procter and Gamble (P&G) in 2000. The HHMT-Port Ivory Facility is bordered by 

Bridge Creek to the west, Arthur Kill to the north, wetlands and undeveloped land to the east, and an 

unnamed railway 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 and Block 1400, Lot 1.

The Port Authority is in the process o f redeveloping the HHMT-Port Ivory Facility for a commercial end 

use; specifically, the Port Authority intends to utilize the Facility as an intermodal facility. With regard to 

the HHMT-Port Ivory Facility, an intermodal facility is defined as a facility where cargo transported by 

ship is transferred to intermediate and final destinations via rail or truck. Following redevelopment, 

approximately 90% of the Facility will be paved or otherwise covered with impermeable or low 

permeability materials.

As part o f the HHMT-Port Ivory Facility redevelopment, the Port Authority entered into the New York 

State Department of Environmental Conservation (NYSDEC) Voluntary Cleanup Program (VCP) in June

2004. The Port Authority’s objective for entering into the VCP program with NYSDEC was to address 

the presence of contamination attributable to prior operations at the Facility. These operations were 

unrelated to the Port Authority. The Port Authority has established different redevelopment schedules for 

different portions of the HHMT-Port Ivory Facility. To accommodate the Port Authority’s redevelopment 

schedule, the NYSDEC agreed to expedite the review of information pertaining to certain portions o f the 

HHMT-Port Ivory Facility. Thus, the Port Authority agreed to address the HHMT-Port Ivory Facility as 

four “Sites” and to present assessment, investigation, and remedial action information/documentation for 

each individual Site. Please note, to date, the VCP agreements have been executed for only three o f the 

four Sites; the fourth Site is referred to as a “Future Site” pending inclusion, as necessary, in a NYSDEC 

regulatory program. The Sites have been defined as follows: Site 1 consists of the northwestern portion 

of Block 1400, Lot 1; Site 2A/2B consists o f the eastern and southern portions o f Block 1400, Lot 1 (Site 

2A) and the southern portion o f Block 1338, Lot 1 (Site 2B); Site 3 consists o f the central and northern 

portions o f Block 1338, Lot 1; and, Future Site 4 consists of Block 1309, Lot 10.
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Supplemental Remedial Investigation Report Site 1

This report has been prepared as part of the ongoing compliance with the NYSDEC VCP agreement for 

VCP Site V-00615-2 (Site 1) and includes information associated with only Site 1. Information 

associated with adjacent Sites or previous assessments/investigations at Site 1 has been included as 

necessary for clarity and overall understanding. Figure 1 depicts the location of Site 1 in relation to the 

locations o f Site 2A/2B, Site 3, and Future Site 4. Figure 2 depicts the easements located at the HHMT- 

Port Ivory Facility, including those at Site 1. Section 2.1 summarizes the results o f previous investigative 

and soil removal efforts at Site 1. This background information is useful for understanding the scope of 

the SRI at Site 1. Section 2.2 summarizes the organization o f this report.

2.1 Previous Environmental Investigations at Site 1

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 with a supplemental file 

review (Phase I ESA), Site Investigation (SI), Remedial Investigation (RI), and Supplemental Remedial 

Investigation (SRI). The Phase I ESA and SI were conducted to identify and characterize Areas of 

Concern (AOCs) at Site 1 prior to the Port Authority’s purchase of the Facility in December 2000. The 

RI and SRI were conducted subsequent to the transfer of the property from P&G to the Port Authority. In 

general, the RI focused on the investigation of petroleum-impacted soil encountered at various AOCs at 

Site 1 during the SI. The RI also included a study designed to determine the effect, i f  any, that 

surcharging the soil at Site 1 would have on the extent o f groundwater impacts at Site 1. The Port 

Authority planned to surcharge soil at Site 1 in preparation for the redevelopment effort. The SRI, which 

is the subject o f this report, included efforts to further assess the following: the potential petroleum 

impacts to both soil and groundwater at AOC-UST2 and the impacts, if any, to soil and/or groundwater 

(determined based on previous soil and groundwater analytical data) that may have resulted from P&G’s 

former use o f hydrogen holders at Site 1. The presence o f the hydrogen holders was raised as a potential 

environmental concern by the NYSDEC during a telephone conversation of December 23, 2004 and in 

subsequent telephone conversations. In addition, previous groundwater and surface water data was re­

evaluated subsequent to the removal of wood chips from the Wood Yard AOC.

The remainder of this section summarizes the findings of the previous environmental investigations, 

including the work conducted by P&G and their consultants. Previous soil and groundwater analytical 

results were presented in detail in the reports entitled Site Investigation and Conceptual Rem edial Action  

Workplan, Site I  (dated April 2003) and Revised-Site Investigation and  Conceptual R em edial Action 

Workplan, Site 1 and (dated September 2004). The September 2004 document was a revision o f the April
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Supplemental Remedial Investigation Report Site 1

2003 version; the revisions were made based on an NYSDEC comment letter dated July 2, 2004. As 

such, analytical results from the SI and RI that are referenced below are not provided in summary tables 

and/or maps associated with this report.

During the Phase I ESA, HMM identified several Areas of Concern (AOCs) at Site 1. The AOCs were 

grouped into the following categories:

• Potential Underground Storage Tanks (USTs);

• F ill M aterial;

• Previously Identified So il and Groundwater Contamination;

• Railroad Tracks and Siding;

• Groundwater;

• Pits and  Drains;

• Form er Structures; and,

• Listing o f  the H H M T-Port Ivory Site in Environm ental Databases

Soil at all AOCs and AOC categories identified during the Port Authority’s Phase I ESA, except for 

Groundwater and Listing o f the Site in Environmental Databases, was investigated during the SI and/or 

RI. The Groundwater AOC was investigated through the collection o f groundwater samples during the 

SI. The Listing o f the Site in Environmental Databases AOC was addressed by the Port Authority as part 

o f its property acquisition activities. Based upon the results o f previous environmental investigations, the 

Port Authority determined that further investigative efforts were not warranted for any medium at any 

AOC in Site 1, although a removal effort with respect to petroleum-impacted soil was deemed to be 

warranted at AOC-UST2.

Removal efforts conducted by P&G and the Port Authority prior to the SRI resulted in the excavation and 

disposal of more than 9,400 cubic yards of impacted soil. In addition, the Port Authority removed a layer 

o f  wood chips from the Wood Yard and two AOCs, UST-5 and UST-6, associated with USTs that were 

abandoned in place by P&G. The scope and effectiveness of each soil removal effort are summarized 

below in Sections 2.1.1 through 2.1.7, organized according to AOC category.

2 .1 .1  P o ten tia l U n d erg ro u n d  S to ra g e  Tanks (U STs)

Historical mapping identified potential USTs at three areas at Site 1. The AOCs associated with these 

three potential USTs were designated AOC-UST2, AOC-UST5, and AOC-UST6. As part o f the SI,
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geophysical surveys, conducted using electromagnetic survey methods, were completed at each o f the 

potential UST AOCs. The geophysical surveys were inconclusive due to interference and thus did not 

confirm the presence or absence of a UST at any o f these three AOCs. USTs that were abandoned in 

place were subsequently encountered at AOC-UST5 and AOC-UST6; no UST was encountered at AOC- 

UST2 during the SI or RI. The UST encountered at AOC-UST5 was determined to be part o f an oil-water 

separator system; the system, including both the UST and appurtenant tank components, was 

decommissioned by P&G. The UST at AOC-UST6 was determined to be a single toluene tank, contained 

within a concrete vault which was decommissioned by P&G. The Port Authority has removed the 

previously decommissioned tanks. Based on the above, no known USTs are currently located at Site 1. 

A summary o f information pertaining to each to each potential UST area is provided below.

AOC-UST2

The presence of discolored soil, odors, and elevated concentrations o f VOC vapors (as measured using a 

photoionization detector, or PID) were observed in soil at AOC-UST2 during the SI and RI. In addition, 

a sheen was observed on the groundwater surface in temporary well TMW-02. Despite these field 

observations, the concentrations of regulated compounds and metals detected in soil and groundwater 

samples were generally similar to the concentrations of the same compounds and metals detected in soil 

throughout the HHMT-Port Ivory Facility. The presence o f these compounds/metals is associated with 

fill placed at the Facility, including Site 1, by P&G. Notwithstanding the above and based on field 

observations and measurements, the Port Authority determined that a removal effort with respect to 

petroleum-impacted soil would be appropriate at AOC-UST2.

The removal effort was to consist of the excavation and off-Site disposal o f impacted soil, as identified 

based on the field observations listed above, previously encountered at soil borings. All excavated soil 

was to be disposed o f at an appropriate off-site facility. The removal effort was initiated on April 18,

2005. However, during excavation, LNAPL and/or impacted soil was observed at locations beyond the 

proposed excavation limits. Therefore, the Port Authority halted the removal effort and implemented 

horizontal and vertical delineation activities. The delineation of soil and the investigation o f  groundwater 

impacts at AOC-UST2 is included in this report, and is detailed in Sections 4.0 et seq.

AOC-UST5

The excavation o f soil at Area B and Area GW-14 (the two excavations merged into one as described 

Section 2.1.3, below) revealed the presence o f a former oil/water separator system. The system included
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three interconnected concrete structures and a UST within a concrete vault. The UST and the concrete 

structures were excavated in 2003. Neither visual inspection nor field screening indicated that the soils 

surrounding the oil-water separator system were impacted. No sampling was performed since the 

“closed” tank was noted to be situated within a concrete vault and field screening did not reveal any 

indications o f contamination. The SI did not identify the presence o f compounds or metals at 

concentrations above levels that were detected in soil samples throughout the HHMT-Port Ivory Facility. 

These generally low levels o f  compounds and metals are considered to be attributable to fill formerly 

placed at the Facility by P&G. Given the above, no additional investigative and/or remedial actions 

are/were deemed warranted at AOC-UST5.

AOC-UST6

In conjunction with site demolition in 2002, contractors retained by the Port Authority removed building 

footings and slabs in the vicinity o f Building 17 at the northern portion o f  Site 1. Those efforts allowed 

for a review of the subsurface in the vicinity o f  AOC-UST6. A UST filled with inert materials (brick, 

stone, and sand) was situated within a concrete vault at this AOC. A review of available records revealed 

that the UST was used by P&G and formerly contained toluene. Based on information provided by P&G, 

the NYSDEC had allowed P&G to leave the tank in place and issued a spill case closure letter (August 

1990) in response to P&G’s decommissioning effort. Although the NYSDEC had not required P&G to 

remove the tank, the Port Authority elected to implement a removal effort to fully address this AOC.

In 2003, the Port Authority removed the previously decommissioned UST and surrounding concrete 

vault. Field observations/screenings did not reveal any indications o f contamination of soil or 

groundwater. No soil sampling was performed based on the results o f field screening and prior NYSDEC 

case closure approval. Analytical results from the SI did not reveal the presence of regulated compounds 

and metals at concentrations above the generally low levels that were detected in soil samples throughout 

the HHMT-Port Ivory Facility; generally the low levels o f contaminants present at the Site are attributable 

to fill formerly placed at the Facility by P&G. Given the above, no additional investigation and/or 

remedial actions are/were deemed warranted at AOC-UST6.

2.1.2 F ill M ateria l

Fill material has been encountered throughout the HHMT-Port Ivory Facility, and therefore has been 

investigated on a Facility-wide basis. The character o f the fill is variable, and the fill at any location 

throughout the HHMT-Port Ivory Facility may be composed o f one or more o f the following materials:
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soil, vegetative debris, wood, brick fragments, glass, concrete fragments, cinders, ash, slag, carbonaceous 

materials, and diatomaceous earth. Based on field observations, the fill materials were categorized into 

the following three categories: urban fill, cinder fill, and by-product fill. The cinder fill consists primarily 

o f cinders, ash, and/or slag. The by-product fill includes calcium carbonate, spent diatomaceous earth, 

and spent carbonaceous filter material generated as by-products of P&G’s manufacturing processes. The 

urban fill is comprised of all other fill materials, generally soil, vegetative debris, and construction debris. 

Two or all three types o f fill were present in several soil borings at Site 1.

The SI and RI included characterization o f the physical extent and chemical nature o f the fill material. 

Analytical results for samples collected from fill materials indicate that the urban fill and cinder fill 

materials contain low concentrations o f various metals and organic compounds, primarily Polycyclic 

Aromatic Hydrocarbons (PAHs). However, the by-product fill appears to be comprised primarily of 

innocuous metals such as calcium and magnesium. Based on the findings of the SI and RI, it was 

determined that additional investigation of the fill material was not warranted. In addition, since the low 

concentrations o f metals and PAHs in the urban and cinder fill materials do not appear to have impacted 

groundwater, it was determined that no remedial actions beyond the proposed Site 1 redevelopment and 

the institution of a Deed Notice are warranted for the fill material.

2 .1 .3  P rev io u s ly  Id e n tifie d  S o il  a n d  G ro u n d w a ter  C o n ta m in a tio n

Since groundwater issues are discussed separately under Section 2.1.7, below, this section will address 

only soil impacts at portions o f Site 1 that P&G had determined to be AOCs. The following five AOCs 

located at Site 1 were previously identified and evaluated by P&G: Area A, Area C, Area F I, Area H/R, 

and the Wood Yard. Area A, the West Tank Field, was located southwest of Building 16. Area C, the 

Former Oleum AST and Acid Wastewater area, was located to the north o f the Wood Yard. Area F I, the 

Spent Nickel Catalyst Drum Storage Area, was located southwest o f Building 17. Area H/R indicates an 

overlapping AOC comprised o f (initially distinct AOCs) Area H and Area R. Area H, the Former Rosin 

Storage Area, and Area R, the Northwest Comer o f the Soap Manufacturing Area, were located in the 

northwestern portion of Site 1. The Wood Yard denotes the area that P&G used to store and chip wood 

used to fuel a wood-fueled furnace located to the west o f Buildings 12 and 13. Based on the results o f its 

environmental investigations, P&G did not perform soil removal at Area A, Area C, Area H/R, and the 

Wood Yard. Rather, P&G asserted that contaminants detected in soil at these AOCs are relatively 

immobile (i.e., the compounds and metals are neither highly soluble nor highly volatile) and that human 

exposure would be minimal. P&G did, however, implement removal efforts at Area FI.



Supplemental Remedial Investigation Report Site 1

Given the length o f time which had elapsed since P& G’s investigative and soil removal efforts at these 

AOCs (the majority o f the investigation was completed during the early 1990s), the Port Authority 

included the P&G AOCs in its SI. The SI was conducted at these AOCs to confirm P& G’s conclusions 

regarding the mobility o f the remaining contaminants. Based on the results of soil and groundwater 

samples analyzed during the Port Authority’s SI, no additional investigative or soil removal activities 

were required at Area C and Area H/R. However, based upon the presence o f petroleum-impacted soil at 

Area A, Area F I, and the Wood Yard, additional investigation was deemed necessary to confirm the 

success o f the P&G removal actions performed at these AOCs. This additional investigation was 

performed as part o f the Port Authority’s RI at Site 1.

Based on the RI data, the petroleum-impacted soil at AOCs Area A, Area F I, and the Wood Yard was 

successfully delineated. Soil in the vicinity of AOC Area F I, previously addressed by P& G ’s soil 

removal effort, was deemed to have limited impacts based on field observations and analytical results 

from the SI and RI. The Port Authority excavated potentially impacted soil at AOCs Area A and the 

Wood Yard. Based on the relatively low levels o f contamination in soil and the general absence of 

organic compounds other than phenol (commonly encountered as a decay product o f naturally-occurring 

organic matter) in groundwater, it was determined that installing impervious cover (macadam, concrete, 

etc.) across most o f Site 1 and instituting a Deed Notice at Site 1 would constitute an adequate remedial 

action with regard to soil. The installation of impervious cover is currently proposed as part o f the 

redevelopment o f Site 1.

The extents and results o f the P&G soil removal effort at AOC Area FI and the Port Authority’s removal 

efforts at AOCs Area A and the Wood Yard are summarized in the September 2004 Revised Site 

Investigation and Conceptual Remedial Action Workplan, prepared by HMM on behalf o f the Port 

Authority. However, to facilitate review of this document, summaries o f these removal efforts are 

presented below.

Area A (also known as Area A-5)

Approximately 3,300 cubic yards o f soil were excavated from Area A-5. Although the majority o f the 

removal effort was conducted at Site 1, a portion o f the excavation extended onto Site 2A. Post­

excavation soil samples were collected from the sidewalls and bottom of the excavation after completion 

o f soil removal activities. The only compound detected at a concentration greater than its respective
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RSCO was benzo(a)pyrene, which exceeded its RSCO in only one post-excavation soil sample. In 

addition, the concentration reported for benzo(a)pyrene in this sample was similar to concentrations of 

benzo(a)pyrene detected in soil throughout the HHMT-Port Ivory Facility. The presence of 

benzo(a)pyrene in the sample is therefore attributable to fill present at the HHMT-Port Ivory Facility.

Area FI

Area FI is located in the north-central portion o f Site 1. According to a March 1993 report, Area F  Soil 

Remediation Report, prepared by Recon Systems, Inc., P&G excavated soil and performed confirmatory 

post-excavation soil sampling to address previously delineated PCB-impacted soil at Area FI.

Excavation activities were performed in February 1993. The excavation was extended to a depth of 

approximately 3 feet bgs. Approximately 150 cubic yards (221 tons) o f soil was excavated and nine post­

excavation. soil samples were collected from the resultant excavation area. PCBs were not detected in 

five o f the post-excavation soil samples. The analytical results for the remaining four soil samples 

indicated the presence o f the PCB Arochlor-1254. The greatest concentration of Arochlor-1254 in these 

four samples was 0.49 mg/kg, which is well below the RSCO for PCBs in shallow soil (1 mg/kg). Based 

on the analytical results, P&G did not propose any further action for this area.

Analytical results for soil samples collected at Area FI during the Port Authority’s SI and RI indicate 

that, although the concentrations of xylenes, dibromochloromethane, the PAH compounds

benzo(a)anthracene and benzo(a)pyrene, phenol, and various metals exceed the NYSDEC RSCOs, the 

soil impacted by PCBs has been successfully remediated. Given the above, no additional investigation

and/or remedial actions (beyond the paving o f Area FI as part of the redevelopment of Site 1 and

establishment of a Deed Notice at Site 1) are/were deemed warranted at Area F I .

Wood Yard

The Port Authority removed approximately 120 cubic yards o f soil from the vicinity o f sample location 

Wood-5. Based on a visual review and analytical results from RI sampling, the soil impacts at this 

location appear to have been associated with residual cinder material (ubiquitous to the fill material) 

rather than petroleum. Thus, no confirmation samples were warranted or collected for Area Wood-5. 

Given the successful completion o f the soil removal effort, no additional investigative or remedial 

activities are/were deemed warranted for soil at Wood-5.
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In 2004, the Port Authority removed wood chips that P&G had previously stockpiled in the Wood Yard. 

Shallow soil was also removed along with the wood chips. This effort was undertaken since 

treated/creosoted wood sometimes contains elevated concentrations o f the metals arsenic, chromium, and 

copper and arsenic was detected in several soil and groundwater samples collected from within and 

downgradient o f the Wood Yard. Following the removal effort, six confirmatory soil samples were 

collected from the 0-0.5 foot depth interval below the new ground surface in the area where the wood 

chips had been stockpiled by P&G see Figure 3. Confirmatory soil sampling analytical results are 

summarized in Table 1. In general, the concentrations o f arsenic and other metals in the confirmatory soil 

samples were below their respective RSCOs, or exceeded the RSCOs slightly (i.e., were within an order 

o f magnitude o f their respective RSCOs). In particular, the concentration of arsenic exceeded its RSCO 

(7.5 mg/kg or soil background) in only one soil sample, WC-PT1-092104-20-1, in which the arsenic 

concentration was 25 mg/kg. The concentrations o f metals in the confirmatory soil samples were similar 

to those in soil samples collected at other portions o f the facility; therefore, the presence o f these metals in 

soil is considered to be attributable to the former placement of fill materials by P&G. Additional 

investigation and remedial/removal efforts are not warranted at the Wood Yard beyond the redevelopment 

o f Site 1 and the institution o f a Deed Notice at Site 1.

Soil Removal Efforts - Site 2A

In addition to the above-described AOCs, the Port Authority also performed soil removal at Area B, the 

P&G designation for an AST area at Site 2A. Although the majority (approximately three-quarters) of the 

excavation is located in Site 2A, the remainder (approximately one-quarter) included an area along the 

eastern part o f Site 1. The Port Authority excavated approximately 4,350 cubic yards o f soil in the 

vicinity o f two soil borings, designated B-2 and B-3, based on potential petroleum impacts. All piping 

encountered during excavation also was removed as part of the removal effort. The excavation area 

merged with the Area GW-14 excavation; for the purposes of this summary, the two excavations will be 

referred to as the Area B excavation. *

Post-excavation soil samples were collected from the sidewalls o f the Area B excavation at the soil- 

ground water interface (3-3.5 feet below ground surface, or bgs). The analytical results confirmed that 

the excavation successfully removed the impacted soil. Only two PAH compounds were detected at 

concentrations greater than their respective RSCOs, and the detected concentrations for these two PAH 

compounds was similar to those reported for soil samples collected at other portions o f the HHMT-Port 

Ivory Facility. The presence o f these compounds is therefore attributable to fill material previously
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#
TABLE 1

SUMMARY OF POST-EXCAVATION SAMPLING ANALYTICAL RESULTS - WOOD CHIP EXCAVATION
HHMT - PORT IVORY FACILITY, SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PT-1 PT-2 PT-3 PT-4 PT-5 PT-6

Field ID WC-PT1 -092104-20-1 WC-PT2-092104-20-1 WC-PT3-092104-20-1 W C-PT4-092104-20-1 WC-PT5-092104-20-1 WC-PT6-092104-20-1

Sampling Date 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004

Matrix Soil Soil Soil Soil Soil Soil

Sample Depth Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

Units MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

METALS Cone Cone Cone Cone Cone Cone

Antimony SB ND ND ND ND ND ND

Arsenic 7.5 or SB . -*-25 ‘ ‘ *.♦ ND * 1 *- '  7.6 f ■* 10 S , 4.9 ND

Barium 300 or SB *890 14 80 120 67 42

Beryllium 0.16 (HEAST) or SB ND ND ND ND ND ND

Cadmium 1 or SB ND ND ND ND ND ND

ChTomium 10 or SB 13 8.3 11 18 , 15 ' * 6.8

Copper 25 or SB ‘*f K '  29 m * 6.5 - - *,26  * J *- 33 20 9.3

Lead 500* 87 ND 110 190 76 ND

Nickel 13 or SB 7.9 ND ND ND ND ND

Selenium 2 or SB ND ND ND ND ND ND

Silver SB ND ND ND ND ND ND

Thallium SB ND ND ND ND ND ND

Zinc 20 or SB V  590 ND « 93 140 1 no' « ND

Mercury 0.1 ND ND ND ND ND

Notes and Abbreviations. ‘

MG/KG = milligrams per kilogram

NYSDEC = New York State Department of Environmental Conservation

RSCO = Recommended Soil Cleanup Objective

Cone = Concentration

ND = Not detected
SB = Site Background

* = No RSCO is available for the metal. The value provided is the Eastern USA Background.

Note 1: All soil samples were collected from the top half foot (i.e., from 0-0.5 feet below 

ground surface) of the soil column after removal of the layer of wood chips.

Note 2: Bold values in shaded cells exceed the RSCO for the metal.

Note 3: Since no site background concentrations have been established for these metals, 

the analytical data have been compared to the Eastern USA Background value provided 

in TAGM 4046 when these data are available.

OO
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emplaced at the HHMT-Port Ivory Facility. Based on the IRM, no further investigative or remedial 

actions were deemed warranted at Area B.

2.1.4 R a ilroad  Tracks and  S id ing

Site inspections at Site 1 revealed the presence o f railroad tracks and sidings, and review o f historical 

records identified additional tracks and sidings that were formerly present at Site 1. As such, it was 

proposed to obtain samples from locations adjacent to portions o f the current and former on-site railroad 

system to confirm that the railroad system had not impacted soil at Site 1. Based on the analytical results 

for soil samples collected along railroad sidings at Site 1 during the SI, no further investigative or 

remedial activities were deemed warranted with respect to the Railroad Tracks and Siding at Site 1.

2.1.5 G roundw ater

Environmental investigation activities performed at Site 1 prior to the Port Authority’s purchase o f the 

HHMT-Port Ivory Facility identified the presence o f contaminants and elevated pH in groundwater. As 

the majority o f the groundwater sampling presented in the P&G reports was performed in the early 1990s, 

it was proposed to perform a groundwater investigation to confirm current groundwater quality. During 

the SI, groundwater samples were collected at eight shallow monitoring wells and two deep monitoring 

wells located at Site 1. Groundwater samples were also collected during a Pilot Study to determine the 

effects o f the surcharge pile on the distribution and mobility o f groundwater impacts at Site 1. The Pilot 

Study was conducted as part of the RI. During the SRI, groundwater samples were collected from 

temporary wells installed at AOC-UST2.

Both the SI and RI efforts included sampling o f surface water and sediment in conjunction with the 

groundwater samples to characterize the chemistry o f these media in close proximity to a “white material” 

previously observed in Bridge Creek and to confirm whether or not groundwater may potentially impact 

surface water quality in Bridge Creek. The groundwater samples were analyzed for PP VOCs, PP 

SVOCs, PP pesticides and PCBs, Target Analyte List (TAL) metals, TPHC, oil and grease (O&G), total 

cyanide, and total phenolics. Surface water and sediment samples were analyzed for TAL metals, and the 

pH of the surface water was measured using a portable pH meter.

For this project, the groundwater analytical results have been compared, as appropriate, to current 

NYSDEC Ambient Water Quality Standards and Guidance Values (AWQSGVs). The AWQSGVs 

assume that groundwater is classified as GA, a potential drinking water source. Given the location o f the
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Site and the high potential for water to be 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 to these standards in this report does not represent any agreement or 

concurrence that the same are appropriate for use at this Site or the HHMT-Port Ivory Facility.

The analytical results for the groundwater at Site 1 indicate that the only substances detected at 

concentrations greater than the NYSDEC AWQSGVs were ethylbenzene, xylene, phenol, 2- 

benzphenanthracene, benzo(a)anthracene, and the metals arsenic and cadmium. As noted above, the 

surface water and sediment samples were not analyzed for organic compounds. Neither arsenic nor 

cadmium was detected at a concentration greater than its NYSDEC Recommended Surface Water 

Cleanup Standard (RSWCS) in any o f the three surface water samples. All five sediment samples 

contained arsenic at concentrations greater than the NYSDEC Lower Effects Level (LEL) but below the 

Severe Effects Level (SEL). The concentration o f arsenic in sediment did not increase either upstream or 

downstream, and the source o f this metal is not known. Cadmium was detected at a concentration slightly 

greater than the NYSDEC LEL in only one of the five sediment samples. Based on the analytical data for 

metals, it does not appear that the groundwater impacted by arsenic and cadmium is affecting the quality 

o f surface water in Bridge Creek. The sediment data are less conclusive, and the source o f the arsenic and 

cadmium in sediment appear to be impacted sediment in Bridge Creek upstream of Site 1. The upstream 

sediment data are presented in Appendix B and are discussed in Section 7.2.1.

Although there are no quantitative analytical results for the concentration o f organic compounds in Bridge 

Creek, it is not anticipated that the surface water or sediment quality is being impacted by the organic 

compounds detected in groundwater at Site 1. Ethylbenzene and xylene are both VOCs, and are expected 

to volatilize soon after entering Bridge Creek (if groundwater impacted with these compounds is 

discharging into the creek). Phenol, as noted above, is a common product of the degradation of organic 

matter, including naturally-occurring organic matter. Since marsh deposits are present throughout this 

portion o f Staten Island, naturally-occurring organic matter is plentiful. The solubility o f 2- 

benzphenanthracene and benzo(a)anthracene is low at neutral pH (measured to be between 7.5 and 8.2 in 

Bridge Creek). Although groundwater impacted by organic compounds is not anticipated to affect the 

quality o f surface water in Bridge Creek, there are no data available to corroborate this theory.

Notwithstanding the above, the groundwater chemistry is anticipated to change following the 

redevelopment o f Site 1, which will be implemented in the near future. As a result, the surface water
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and/or sediment chemistry may also change. Therefore, a groundwater monitoring program that will 

include the monitoring o f surface water and sediment quality, will be implemented subsequent to 

completion o f Site 1 redevelopment.

2.1.6 P its and  D rains

Pits and drains were observed at two buildings, Building 1A and Building 17, which have since been 

razed by the Port Authority. Soil samples were collected as part o f the SI, to investigate soil quality 

adjacent to these structures. In addition, a groundwater sample was collected from monitoring well 

PAMW-5 to investigate the quality o f groundwater at this portion o f Site 1.

Overall, the analytical results indicate the presence of various PAH compounds and various metals in soil 

samples collected to evaluate Pits and Drains. The concentrations detected were noted to be similar to 

those detected in soil at other portions of the HHMT-Port Ivory Facility and are attributable to the former 

placement o f fill materials by P&G. A few non-fill related contaminants (toluene, dieldrin, endrin, and 

heptachlor epoxide) were detected at concentrations above their respective RSCOs at only one soil 

sampling location, PD-8. The pesticides may relate to fill material at this portion o f the site and/or to 

typical usage o f such materials for pest control. These types of materials were not used or generated as 

part of process operations by P&G and the presence o f residual concentrations o f same was not 

considered a concern at PD-8. As previously stated, P&G performed closure activities for a 10,000 gallon 

UST formally containing toluene. The NYSDEC issued a spill Case Closure to P&G in August of 1990. 

Subsequently, the Port Authority removed the decommissioned UST (UST-6); the NYSDEC allowed 

P&G to decommission the UST in place. The analytical results from the groundwater sample collected at 

PAMW-5 did not indicate that pits and drains had impacted the groundwater. Therefore, no additional 

investigation o f soil associated with pits and drains formerly located at Site 1 was determined to be 

warranted.

2.1.7 F orm er Structures

Review o f Sanbom Maps and aerial photographs identified former structures at various locations 

throughout Site 1. The former structures included buildings and tanks at the Wood Yard and portions of 

Buildings 12 and 13, as well as ASTs to the west o f Buildings 12 and 13 (buildings and structures 

immediately north, east, and south o f Buildings 12 and 13 are located at Site 2A). One building (or 

several smaller buildings) was located west of Buildings 12 and 13, near the southern portion o f Site 1. 

Historical mapping indicates that this building was utilized as a metal shop. In addition, Building S-16
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and a building north o f S-16 were located at Site 1, along with ASTs at Area A. Building S-17 and 

structures extending from or immediately adjacent to Building S-17 were also located at Site 1. Railroad 

tracks and sidings were visible on the aerial photographs; however, the railroad tracks and sidings are 

addressed as a separate AOC (see Section 2.1.4). In addition, the status o f Area A is discussed above in 

Section 2.1.3. Please note, all o f the structures identified above, with the exception o f parts o f railroad 

tracks and sidings, were razed by P&G. However, Buildings 1A and 17 and aboveground conveyor belt 

systems and supports were removed by the Port Authority.

Soil samples were collected near the former structures during the SI in order to identify if  soil had been 

impacted by P& G’s former industrial/commercial activities at the structures. In addition, soil excavation 

was performed at AOCs FS-1 and the Wood Yard; the removal effort for the FS-1 AOC is summarized 

below and the removal effort for the Wood Yard is summarized in Section 2.1.3. Analytical results for 

soil samples collected in the vicinity of former structures other than FS-1 and the Wood Yard identified 

compounds and metals that were detected at similar concentrations in soil throughout the facility. Based 

on the their widespread distribution at the Facility, these soil impacts have been attributed to the former 

placement o f historic fill at the facility. As such, no additional investigative and/or remedial activities 

were deemed warranted with respect to the former structures at Site 1.

Removal Action at FS-1

Soil excavation was completed in the vicinity o f former sampling location FS-1 in November-December 

2002. Approximately 1,500 cubic yards o f soil were removed from the vicinity o f FS-1. The excavation 

area was primarily located at Site 1 but extended onto Site 2A. Post-excavation soil samples were 

collected following soil excavation. The only compounds detected at concentrations greater than their 

respective RSCOs in the post-excavation soil samples were four PAHs considered to be attributable to fill 

material. The PAH compounds were detected at concentrations similar to those detected at other areas of 

the HHMT-Port Ivory Facility (historic fill discussion). As such, no additional investigative and/or 

remedial/removal efforts were deemed warranted at FS-1.

2.2 Report Objectives and Organization

This report documents the scope o f work completed, methods utilized, and results o f the SRI for Site 1. 

To facilitate review of the report, background information (e.g., Site 1 history, hydrogeology, etc.) is 

provided in Section 3. The scope o f work completed and methods utilized during the SRI are described in 

Sections 4 and 5, respectively. A summary of the soil sampling and analytical program is presented in
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Table 2A and the groundwater sampling and analytical program is summarized in Table 2B. The field 

observations and analytical data generated during the SRI are summarized in Section 6, tabulated in 

Tables 3A, 3B, 4A, and 4B, and presented on Figure 4. A discussion of the SRI results is presented in 

Section 7 and conclusions and recommendations regarding the environmental quality o f  soil and 

groundwater at Site 1, as well as the need for additional investigative and/or remedial efforts, are provided 

in Section 8.

Please note that the need for additional remedial actions proposed in this report is based on a 

predetermined end-use for Site 1. As previously stated, the Port Authority is redeveloping Site 1 for use 

as an intermodal facility. As such, most of Site 1 will be finished with impervious cover, precluding 

direct contact with underlying fill material.

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 regarding the previous and current land use o f Site 1, and 

a summary o f  regional and local hydrogeology. These three topics are discussed in Sections 3.1 through 

3.3, respectively. Please note, this information was previously submitted to NYSDEC in a report entitled 

Revised - Site Investigation and Conceptual Remedial Action Workplan, Site 1 and dated September 2004; 

however, this information is repeated in this report as a courtesy to the reader.

3.1 HHMT-Port Ivory Facility -  Location and Description

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 o f the 

HHMT-Port Ivory Facility, as determined from the center of 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 HHMT-Port Ivory 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 of 

the HHMT-Port Ivory Facility, the Port Authority performed RI, SRI, and IRM 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 (Sites
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1 and 2A) and Block 1338, Lot 1 (Sites 2B and 3) and terminates at Richmond Terrace. One o f  the three 

parcels, Block 1309, Lot 10 (Future Site 4) is situated north o f Richmond Terrace and the two remaining 

parcels, Block 1400, Lot 1 (Sites 1 and 2A) and Block 1338, Lot 1 (Sites 2B and 3), are situated south of 

Richmond Terrace. The overall layout of HHMT-Port Ivory Facility is presented on Figure 1.

The HHMT-Port Ivory 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 HHMT-Port Ivory 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 o f Staten Island.

In addition to the utility infrastructure maintained by the HHMT-Port Ivory Facility, several utility 

easements, both active and inactive, traverse the Facility. Colonial Pipeline and Exxon (now 

ExxonMobil) maintain easements that traverse Site 1. Colonial Pipeline maintains a 10-foot pipeline 

easement that extends in a north/south direction along the western property boundary o f Site 1. The 

easement originates south of Site 2A, traverses through that Site entering the southwestern comer o f Site 

1, continues across Richmond Terrace and through the western portion o f Future Site 4 (Blockl309, Lot 

10), and finally terminates at the northern end o f Future Site 4. ExxonMobil maintains an 18-foot 

easement that is located east of the Colonial Pipeline easement. This easement parallels the Colonial 

Pipeline easement throughout Site 1; however, this easement extends in an easterly direction along the 

southern boundary o f Future Site 4 beyond Richmond Terrace. The locations o f these easements are 

presented on Figure 2.

3.2 Site 1 Location and History

Site 1 includes the northwestern portion of Block 1400, Lot 1 and constitutes 14.95 acres of the 123.75- 

acre HHMT-Port Ivory Facility. Site 1 is bordered by Site 2A to the east and south, Richmond Terrace to 

the north, and Bridge Creek to the west. Vehicular access to the northern portion o f Site 1 is provided 

from Richmond Terrace; access to the remaining portion of Site 1 is provided by a paved access road 

which extends from Western Avenue through site 2A; of the current layout o f Site 1. No structures are 

currently located on Site 1. Site 1 generally consists of flat, unpaved, and unvegetated land. However, a 

soil pile, approximately 15-16 feet high in the vicinity o f AOC-UST2, is currently located along the
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eastern boundary o f Site 1; this soil pile was used for surcharging purposes and will be regraded or 

transported off site during redevelopment of Site 1.

In the early 1900s, P&G developed portions of the current HHMT-Port Ivory Facility for use as a 

consumer goods manufacturing Facility. 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 over time 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 location in 1906-1907. The original 77- 

acre Facility included portions o f Sites 1, 2A, and Future Site 4, and was developed on an open, 

vegetated, marshy area. Over the years, P&G acquired additional acreage (Sites 2B and 3) and emplaced 

fill materials at low-lying areas o f  Sites 1, 2A/2B, 3 and Future Site 4, expanding the original Facility to 

include the current site limits, as shown 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, diatomaceous filter earth from vegetable oil refining operations, 

carbonaceous filter material from glycerin recovery operations, etc.). Visual review of subsurface 

conditions during SI, RI and IRM activities indicates that all of the above-listed types o f fill materials 

may have been emplaced at Site 1.

Review of Sanborn Maps and aerial photographs identified former structures at various locations 

throughout Site 1. The former structures included buildings and tanks at the Wood Yard, portions of 

buildings 12 and 13, ASTs to the west of Buildings 12 and 13 (buildings and structures immediately 

north, east, and south o f Buildings 12 and 13 are located at Site 2A), and railroad tracks siding traversing 

Site 1. One building (or several smaller buildings) was located west of Buildings 12 and 13, near the 

southern portion o f Site 1. Historical maps indicate that this building was utilized as a metal shop. In 

addition, Building S-16 and a building north of S-16 were located at Site 1, along with ASTs at Area A. 

Sanborn maps indicate the locations of former hydrogen holders; the nature o f these hydrogen holders is 

discussed below. Building S-17 and structures extending from or immediately adjacent to Building S-17 

were also located at Site 1. Please note, all o f the structures identified above, with the exception o f parts
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of railroad tracks and sidings, were razed by P&G. In addition, Buildings 1A and 17 and aboveground 

conveyor belt systems and supports were removed by the Port Authority.

Based on historical mapping and information provided in reports prepared by P&G, the following 

materials were stored in ASTs present at Site 1 and/or were maintained at storage areas at Site 1: caustics, 

various vegetable and fish oils, fuel oil, waste oil, hydrogen, soap, spent acids, spent nickel catalyst, 

grease, coke and rosin. Storage methods are not identified on the maps. A few of the ASTs on the Block 

1400, Lot 1 parcel (Sites 1 and 2A) were labeled on historical Sanbom Maps as being “hydrogen 

holders”. As discussed below, these tanks are believed to have been used for the storage o f hydrogen for 

use in fat and oil hydrogenation.

Historical maps also identify the potential presence o f tanks, possibly USTs, at the Facility, including 

three areas (referenced herein as AOC-UST2, AOC-UST5 and AOC-UST6) on Site 1. Historical 

information indicates the following tank contents: oil in one or more tanks at Areas UST2 and UST5 and 

toluene in a tank at Area UST6. No UST was encountered in AOC-UST2, but the Port Authority has 

removed the previously decommissioned tanks at AOC-UST5 and AOC-UST6.

Historical information sources indicate some variability in the operations performed at specific site 

locations throughout P& G ’s operation o f the Facility. However, in general, Sites 1 and 2A (Block 1400, 

Lot 1) were utilized as a single Facility for soap and glycerin manufacturing and utility functions (i.e. 

boiler houses, wood processing for the boilers, locomotive maintenance, etc.). The activities performed 

specifically at Site 1 consisted primarily of wood processing and storage. However, some office, machine 

shop, and soap manufacturing activities may have been performed in Buildings S-16 and 17 and in an 

additional building formerly located north of Building S-16. The locations o f the former structures are 

indicated on Figure 2.

As noted above, ASTs referred to as “hydrogen holders” were observed on Sanbom Maps. HMM 

researched the usage and storage methods of hydrogen in industrial settings and determined that hydrogen 

is often used in the hydrogenation o f oils and fats for foodstuffs and other commercial products. This is 

the most likely use for hydrogen at the former P&G Facility, given the nature o f former Facility 

operations. Hydrogen can be stored as a gas under pressure, as a liquid under near-absolute zero 

temperature conditions, or bonded to metal and liquid hydrides and carbon compounds. Based on prior 

operations, it is likely that hydrogen was stored in liquid form at the former P&G Facility. Therefore, it is
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unlikely that the presence o f the former hydrogen holders impacted soil or groundwater quality at Site 1. 

Rather, appurtenant equipment that may have been present at Site 1 to pressurize the hydrogen is more 

likely to have impacted soil or groundwater quality since such equipment was likely powered by fuel oil. 

Because the location (and even the presence) of specific equipment, if  any, is not confirmed on Sanbom 

or other historical maps, HMM has evaluated previous analytical data for those soil and groundwater 

samples collected in closest proximity to the hydrogen holders.

Analytical results from soil samples collected approximately 50 to 60 feet from the former tank locations 

during the SI and RI did not reveal the presence of substances related to the storage/usage o f  hydrogen 

(i.e., relatively high concentrations of metals that may be bonded to hydrogen for storage purposes were 

not present in the vicinity of the tanks). The nearest groundwater sample was collected from well PG-PA- 

MW-6, which is situated downgradient of the former hydrogen holder area. Analytical results for this 

sample indicated that only phenol and arsenic were detected at concentrations greater than their respective 

AWQSGVs. The elevated concentrations o f arsenic appear to be related to the wood chips previously 

stockpiled in the Wood Yard. As indicated in Section 2.1.5, the wood chips have been removed, and the 

effect o f the removal o f the wood chips on groundwater quality will be determined during a groundwater 

monitoring program subsequent to the redevelopment o f Site 1. The presence o f phenol in the 

groundwater sample collected at PG-PA-MW-6 is likely related to the decay o f naturally-occurring 

organic material that is present in the marsh deposits observed in the soil column at several locations at 

the Facility, including at Site 1. As such, it does not appear that the presence of the hydrogen holders has 

impacted soil or groundwater quality.

3.3 Regional and Local Hydrogeologic Setting

The following sections summarize the geology and hydrogeology of Staten Island and the HHMT-Port 

Ivory Facility, respectively.

3.3.1 Regional H ydrogeologic Setting

Physiographic provinces within Staten Island include both the Atlantic Coastal Plain and the Triassic 

lowlands section o f 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.
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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 o f  the Stockton, Lockatong, and Passaic formations is metamorphic rock of 

the Manhattan Prong. ;

In the extreme northeast portion o f Staten Island, bedrock of the Passaic formation is overlain by glacial 

outwash deposits in turn overlain by finer-grained tidal marsh deposits. The glacial outwash deposits 

consist chiefly o f stratified fine to coarse sand and gravel. The thicknesses o f the glacial outwash deposits 

vary from approximately 20 feet to more than 50 feet. The overlying marsh deposits consist o f  primarily 

of organic silts and clays with occasional lenses o f 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., unconfined) 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. W ater in these formations occurs under unconfmed 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
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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 

o f 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 o f  coarser-grained 

sediments that through deposits o f 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 o f 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 

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 L oca l H ydrogeologic  Setting

As noted above, the Passaic Formation underlies Site 1 and consists of reddish-brown to grayish-red 

siltstone and shale with a maximum thickness of 3,600 meters. According to available technical 

literature, the Passaic Formation in the vicinity o f Site 1 strikes approximately north 50 degrees east and 

dips approximately o f 9 to 15 degrees to the northwest. The Port Authority installed two deep monitoring 

wells, PG-PA-MW-1D and PG-PA-MW-6D, at Site 1 in November 2000. Both PG-MW-1D and PG-PA- 

MW-6D are located adjacent to shallow wells, and each therefore represents half o f a well pair. 

According to the boring logs, bedrock of the Passaic Formation was encountered at approximately 70 feet
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below ground surface (bgs) at both deep well locations. The bedrock encountered was described as red 

shale, confirming that it is bedrock of the Passaic Formation.

The hydrogeologic character o f the Passaic Formation is anticipated to be as described in Section 3.3.1. 

The depth to groundwater in the deep aquifer is approximately eight to ten feet bgs at deep wells PG- 

MW-1D and PG-PA-MW-6D. According to previous environmental investigations, as well as limited 

information from the SI, tidal fluctuations were not observed in bedrock o f  the Passaic Formation. Based 

on calculated groundwater elevations at deep wells throughout the HHMT-Port Ivory Facility, the 

direction o f the horizontal hydraulic gradient in the deep aquifer is north to northwest. The vertical 

hydraulic gradient is downward, and appears to be greater in magnitude further away from surface water 

bodies. Because the groundwater in the bedrock aquifer is anticipated to flow through secondary porosity 

in the bedrock, the actual direction o f groundwater flow may not be parallel to the direction o f the 

hydraulic gradient. However, as noted above, groundwater in the bedrock aquifer is anticipated to be 

towards Bridge Creek and/or the Arthur Kill.

The overburden materials at Site 1, as well as the remainder o f the site, include a complex o f stratified 

drift, glacial till, and tidal marsh deposits consisting o f glacial outwash, marsh deposits, and 

anthropogenic fill. Based on the results of the SRI and previous investigations, the following strata have 

been encountered at Site 1 (strata are listed from the land surface downwards): (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 is present throughout Site 1 with a maximum thickness of 

about 19.5 feet; (2) organic clays and peats, consisting o f soft and highly compressible tidal marsh 

deposits, to a maximum thickness of approximately 27 feet; (3) sand deposits consisting o f loose to 

medium dense sand from marine or glacio-fluvial deposits ranging in thickness from 5 to 16 feet; (4) 

glacial clay and silt deposits with lenses o f sand and gravel ranging in thickness from less than 10 to 

approximately 60 feet; and, (5) weathered shale. Essentially, the SI and the RI confirmed that the soil 

strata o f Site 1 are consistent with documented regional conditions.

The hydrogeologic character o f the overburden materials is anticipated to be as described in Section 3.3.1. 

The depth to groundwater in the overburden aquifer is approximately three to eight feet bgs at Site 1. 

According to previous environmental investigations as well as limited information from the SI, tidal 

fluctuations were not observed in the shallow aquifer. Based on calculated groundwater elevations at 

shallow wells throughout the HHMT-Port Ivory Facility, the direction o f the horizontal hydraulic gradient
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in the shallow aquifer at Site 1 and Site 2A varies, but is generally towards the north, northwest, or west. 

The hydraulic gradient indicates that the shallow aquifer is influenced by the presence o f Bridge Creek to 

a greater extent than the deep aquifer. As noted above, the vertical hydraulic gradient is downward, and 

appears to be greater in magnitude further away from surface water bodies. Although the groundwater 

flow direction may or may not be parallel to the hydraulic gradient depending on the degree of anisotropy 

in the overburden aquifer, groundwater in the shallow aquifer is anticipated to be towards Bridge Creek 

and/or the Arthur Kill.

4.0 SRI SCOPE OF WORK

As noted above, the SRI effort was targeted to the AOC-UST2 area only; however, the SRI also included 

an evaluation o f existing groundwater, surface water, and sediment analytical data with respect to whether 

groundwater impacts were affecting surface water quality in Bridge Creek and, in response to the 

NYSDEC concern regarding the former presence o f hydrogen holders at Site 1, an evaluation o f existing 

soil and groundwater data for impacts (if any) that may be attributable to the former hydrogen holders. 

Based on the results o f the SI and RI at Site 1, a soil removal effort consisting of soil excavation and off- 

site disposal or recycling was proposed for AOC-UST2. The soil excavation effort was initiated on April 

18, 2005. During excavation, field observations indicated that additional delineation was required to 

determine the extent o f soil potentially impacted by petroleum. As such, the Port Authority discontinued 

the soil removal efforts and initiated the horizontal and vertical delineation of the observed impacted soil 

(i.e., initiated the SRI). The six objectives o f the SRI were as follows: 1) to determine the impact (if any) 

the LNAPL has on soil quality; 2) to delineate the extent of the LNAPL and impacted soil; 3) to identify 

if the soil is acting as a source area for groundwater impacts; 4) to delineate the groundwater impacts (if 

any); 5) to determine whether LNAPL could discharge into Bridge Creek; and, 6) to determine whether 

impacted groundwater could discharge into Bridge Creek. The scope o f work for the SRI at AOC-UST2 

included the sampling o f soil and groundwater. . Specifically, the SRI consisted o f the following: 

advancement of 14 soil borings, the collection o f seventeen soil samples from these soil boring locations, 

the conversion o f six soil borings to temporary wells, and the collection o f one groundwater sample from 

each temporary well. All soil samples were analyzed for VOCs, SVOCs, and TPHC. All groundwater 

samples were analyzed for VOCs and SVOCs. The analytical laboratory was Veritech Laboratories, 

Fairfield, New Jersey, a New York State-certified laboratory (New York Laboratory Certification No.
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The scope of work for the Site 1 SRI was designed to collect data sufficient to achieve the objectives 

listed above. Field observations made during drilling and the soil analytical results were evaluated in 

order to address the Objective Nos. 1 and 2. The presence/absence o f LNAPL within the temporary wells 

was confirmed in order to address Objective No. 5. The groundwater analytical results were evaluated in 

order to address Objective Nos. 3, 4, and 6.

The methods and materials utilized during completion o f field activities are summarized below in Section 

5. Fieldwork was completed in accordance with applicable and relevant NYSDEC regulations and 

guidance. LNAPL samples were not collected because, during drilling, the LNAPL could not be 

separated from the soil and because LNAPL did not accumulate in any o f the six temporary wells. The 

fieldwork was performed as proposed in the document entitled Site Investigation Workplan Addendum  -  

Sites 1 and 2A/2B (Workplan Addendum) and dated March 24, 2005. Please note, the Workplan 

Addendum dated March 24, 2005 was a revision to a previous document o f the same name dated March 

9, 2005. NYSDEC issued comments regarding the March 9, 2005 Workplan Addendum, and 

conditionally approved the document pending minor edits. The March 9, 2005 Workplan Addendum was 

edited in accordance with NYSDEC requirements and resubmitted on March 24, 2005. Thus, the March 

24 Workplan Addendum is considered the relevant NYSDEC approved document.

5.0 SRI -  FIELD INVESTIGATION

This section describes the Site 1 SRI activities conducted between April and May 2005. As noted above, 

most Site 1 AOCs were investigated during the SI and RI. However, one AOC at Site 1 (AOC-UST2) 

required additional remedial investigation. Descriptions o f the methods used to complete the SRI 

activities, including the performance of geophysical surveys, the drilling o f soil borings, the installation of 

temporary wells, and the collection of soil and groundwater samples are provided below in Sections 5.1 

through 5.4, respectively.

5.1 Drilling Methods -  Soil Borings

Fourteen soil borings, including three step-out soil borings and six soil borings that were converted to 

temporary wells, were drilled at Site 1 between May 13 and 24, 2005. The step-out soil borings were 

drilled to delineate the presence o f LNAPL and as well as to allow collection o f subsurface soil samples. 

Each step-out boring was advanced at an interval of approximately 25 feet from the soil boring where 

LNAPL and/or petroleum-impacted soil were observed. Two step-out borings (UST2-4A and UST2-4B)
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were drilled to the north o f soil boring location UST2-4; one step-out soil boring (UST2-5A) was drilled 

to the east o f soil boring location UST2-5; and, one soil boring (TWP-1A) was drilled to the east o f soil 

boring location TWP-1. Figure 4 depicts the locations o f soil borings drilled in AOC-UST2 during the 

SRI.

All soil borings were drilled in accordance with NYSDEC regulations and guidance documents. Manual 

drilling methods were used at all soil boring locations to a minimum depth of six feet below ground 

surface (bgs) for utility clearance purposes. Hollow stem auger drilling methods were used at deeper 

depths at all locations except for soil boring location UST2-6, where manual drilling methods were 

utilized to the completion depth (six feet bgs). Manual drilling methods included use o f post-hole 

diggers and/or soil augers to advance the borehole and to collect six-inch-long soil cores for inspection.

Hollow stem auger drilling methods included the use o f 4 Vi-inch augers, center rods with floating plugs, 

and a 3-inch inner diameter split spoon sampler. Following manual drilling to six feet bgs, the floating 

plug was inserted into the bottom auger, and the augers were advanced to approximately six feet bgs in 

order to remove all soil from the borehole advanced manually. The floating plug was removed, and the 

split spoon was driven two feet below the bottom o f the auger using a 140-pound hammer that was 

repeatedly dropped approximately 30 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. This process 

continued until the soil boring was completed. Completion depths varied, but the soil borings were 

advanced to the shallower o f the bottom of the impacted soil or at least one foot below the water table 

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 impacted soil, including elevated 

concentrations o f volatile organic vapors as measured using a photoionization detector (PCD), discolored 

soil, sheen, LNAPL, and odor. Boring logs are included in Appendix A. Soil boring locations are shown



TWP-2 
C o nstituen t 

| Sam ple Depth (ft bgs)

5/19/05 
mg/Kg 
8'-8.5'

5/19/05
mg/Kg
9’-9.5'

5/19/05 
ug/L 

None 1

VO Cs
Methylene Chloride NE NE ND
TraM j^-D ich loroethene ND ND ND

: A n t^ B e n e ND ND ND
Benzofajanthracene 0.1 J ND ND
Be nzofa] pyrene 0.092 J ND ND
Benzo[b)fluoranthene NE ND ND

- Benzo[k)fluoranthene ND ND ND
Chrysene NE ND ND
Dibenzofuran ND ND ND
Dibenzo[a,h)Anthracene ND ND ND
Fluoranthene NE ND ND
Indenofl,2,3-cdJpyrene NE ND ND

| Naphthalene ND ND ND
Phenanthrene NE ND ND

| Phenol ND ND 2.2
Pyrene NE ND ND

UST2-4 
Constituent 

Sample Depth (ft bgs)

5/13/05 
mg/Kg 

6'-8'

5/13/05
mg/Kg
9'-10'

VOCs
Methylene Chloride NE NE
Trans-1.2-Dichloroethene ND ND
SVOCs
Anthracene NE ND
Benzo[a]anthracene 2.8 ND
Benzo[a]pyrene 1.6 J ND
Benzo[b]fluoranthene 1.3 J ND
Benzo[k]fluoranthene NE ND
Chrysene 4.6 ND
Dbenzofuran ND ND
Dibenzo[a,h]Anthracene 0.61 J ND
Fluoranthene NE ND
lndeno(1,2,3-cd]pyrene NE ND
Naphthalene ND ND
Phenanthrene NE NE
Phenol ND ND
Pyrene NE ND

UST2-7 
Co nstituent  

Sam ple Depth (ft bgs)

5/17/05
mg/Kg
4'-4.5’

VOCs
Methylene Chloride NE
Trans-1,2-Qchloroethene ND
SVOCs
Anthracene ND
Benzofajanthracene 0.25 J
B ena^^^tren e NE
Ben^^M Eoranthene NE
Benzo[k]f luoranthene NE
Chrysene NE
Dibenzofuran NE
Dibenzo(a,h)Anthracene ND
Fluoranthene NE
ndeno(1.2,3-cd]pyrene NE
vJaphlhalene ND
Phenanthrene NE
Phenol ND
Pyrene NE

TWP-3 5/18/05 5/18/05
Constituent mg/Kg ug/L

Sample Depth (ft bgs) 5’ None 1
VOCs
Methylene Chloride NE ND
Trans-1,2-Dchloroethene ND ND
SVOCs
Anthracene ND ND
Benzo(a]anthracene NE ND
Benzo[a]pyrene NE ND
Benz o(b]f luoranthene NE ND
Benzo(k)f luoranthene ND ND
Chrysene NE ND
Dbenzofuran ND ND
Dbenzo[a.h]Anthracene ND ND
Fluoranthene NE ND j
lndeno[1,2.3-cd]pyrene ND ND j
Naphthalene ND ■ ND
Phenanthrene NE ND
Phenol ND ND
Pyrene NE ND |

UST2-4A 
Constituent 

Sample Depth (ft bgs)

5/16/05
mg/Kg
6.5'-7‘

VOCs
Methylene Chloride NE
Trans-1,2-Dchloroethene ND
SVOCs
Anthracene ND
Benzo[a]anthracene ND
Benzofajpyrene ND
Benzo[b]fluoranthene ND
Benzofkjf luoranthene ND
Chrysene ND
Dbenzofuran ND
Dbenzo[a,h]Anthracene ND
Fluoranthene -ND
lndeno(1,2,3-cd] pyrene ND
Naphthalene ND
Phenanthrene ND
Phenol ND
Pyrene ND

UST2-4B 
Constituent 

Sam pie Depth (bgs)

5/16/05
mg/Kg
6'-6.5'

VOCs
Methylene Chloride NE
Trans-1,2-Dichloroethene ND
SVOCs
Anthracene ND
Benzo(a]anthracene NE
Benzo(a]pyrene NE
Benzo[b)f!uoranthene NE
Benz o[k]f luoranthene ND
Chrysene NE
Dbenzofuran ND
Qbenzo[a,h]Anthracene ND
Fluoranthene NE
lndeno[1,2,3-cd]pyrene NE
Naphthalene ND
Fhenanthrene ND
Phenol ND
Pyrene NE

TWP-1* 
Constituent 

Sample Depth {ft bgs)
VOCs
Methylene Chloride
Trans-1,2-Dichloroethene
SVOCs
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benz o[b]f luoranthene
Benzo[k]fluoranthene
Chrysene
Dbenzofuran
Dibenzo[a,h) Anthracene
Fluoranthene 
lndeno[1,2,3-cd]pyrene 
Naphthalene 
Fhenanthrene 
Phenol 
fyrene

5/23/05
mg/Kg
6'-6.5'

NE
ND

N otes an d  A b b re v ia t io n s

mg/Kg: milligrams per killogram 

ug/L: micrograms per liter

Constituents and values in bo ld  font represent exceedences.

N E  No exceedence  

NO: Not detected

VO C s: Volatile Organic Chemicals 

TAGM:-TechnicaJ Administrative Guidance Memo 

SVO C s: SerrvVolatile Organic Chemicals 

*: Located on top of the soil surcharge pile.

J = Data indicates the presence o( a compound that meets the identification criteria. The 

result is less than the quantitation limit but greater than zero. The concentration given is an 
approximate value.

Note 1: Groundw ater Sample 

NYSDEC R e c o m m e n d e d  So il C lea n u p  

_______ O b je c tiv e  (R S C O ), m g/K g_______

V O C s

Methylene Chloride 

T ra n s -1,2-D ichlom elhene  

S V O C s  

A nthracene  

B enzoja jan lhracene  

B enzo |a ]pyrene 
B en zo [b jy i  

B e n zo fk ji^
C h rys en e ^

Dibenzofuran

Djbenzo(a.h |Anlhiacei!v

Fluoranthene

lndeno(1.2.3-cc()pyient.

Naphthalene

RiertHiilhiene
Phenol 

Pyre,io

50

0.224 

0.061 

1 1 

1.1 
0.4 

6.2 
0.014 

50

NYSDEC TA G M  #4046 G ro u n d w a te r  

_______ S ta n d a rd s /C r ite r ia , ug /L_______

VO C s

M elhylene Chloride

Ti a n s -1.2- Dichloroethc-iie

S V O C s

Anthracene

Benz [ajanlhracene

Beri2 0 |a}pyrene
Be nzo(b]f luoranthene

Benzo|kj!iuoranthene
Chrysene

Dibenzofuran

D ibe nzo la .tiJA n ltiracene

Fluoranthene

IndunuP 2.3-cxllj/viene

Naphtlinlr'iir’
R ien.tn ih ieue

Rieuol

Pyifene

50

0.002

0.002
0.002

0.002

0.002

5

50

5 TWP-1 A* 

Constituent 
Sample Depth (ft bgs)

5/23/05

mg/Kg
4'-4.5’

5/23/05 

ug/L 
None 1

VOCs
Methylene Chloride NE ND
Trans-1,2-Dchloroethene ND ND

j- SVOCs
j  Anthracene 81 ND
j  Benzofajanthracene 97 ND
E Benzo[a]pyrene 73 ND
E Benzofbjfluoranthene 97 ND
5 Benzo[k]fluoranthene 29 ND
q Chrysene 78 ND
j  Dibenzofuran 26 ND
= Dibenzo[a,h] Anthracene 15 ND
E Fluoranthene 160 ND
3 lndeno[1,2,3-cd]pyrene 43 ND
; Naphthalene ND 23
3 Phenanthrene 170 ND
E Phenol ND 3.8

Pyrene 190 ND

UST2-5A* 
C o nstituent 

Sample Depth (ft bgs)

5/17/05 
m g/Kg 
1.5’-2'

VOCs
M ethylene Chloride 0.19 J
Trans-1,2-D ichloroethene 0.62
SVOCs
Anthracene NE
Benzo[a]anthracene 0.81
Benzo[a]pyrene NE
Benzo[b]fluoranthene 1
Benzo[k]f luoranthene NE
Chrysene NE
Dibenzofuran NE
Dibenzo(a,h]Anthracene ND
Fluoranthene . NE
lndeno[1,2,3-cd]pyrene NE
Naphthalene ND
Phenanthrene NE
Phenol ND
Pyrene NE

TWP-6 

Constituent 
Sample Depth (ft bgs) 

VOCs
Methylene Chloride 

Trans-1,2-Dichloroethene 

SVOCs
Anthracene

Benzo[a]anthracene
Benzo(a)pyrene
Benz ojbjf luoranthene 
Benzo[k)f luoranthene 
Chrysene 
Dbenzofuran

Dibenzo[a,h] Anthracene
Fluoranthene

!ndeno{l.2,3-cd)pyrene

Naphthalene

■tenanihrene-
Fhenn!

NE

ND

NE

0.41 J 
0.39 J
NE
NE
0.73
NE

0.14 J_
NE

NE

■JD
C

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

UST2-5* 
C onstituent 

Sample Depth (ft bgs)

5/16/05
mg/Kg
4.5’-5'

VOCs
Methylene Chloride NE
Trans-1,2-Dichloroethene ND
SVOCs
Anthracene NE
Benzo[a]anthracene 0.97
Benzo[a]pyrene 0.75
Benz o[b)f luoranthene NE
Benz o{k]f luoranthene NE
C hrysene 0.65
Dbenzofuran NE

I D benzo(a,h] Anthracene 0.19 J
Fluoranthene NE
Indenofl,2,3-cd]pyrene NE
Naphthalene ND
Phenanthrene NE
Phenol ND
Pyrene NE

UST2-6 5/13/05 I TWP-4* 5/24/05 5/24/05
\  >s J  Constituent mg/Kg ug/L

TWP-5 5/19/05
Sample Depth (ft bgs) 4.5'-5‘

5/19/05 Sample Depth (ft bgs) 5.5*-6* None 1
Constituent 

Sample Depth (ft bgs)
mg/Kg 
4.3’-4.8'

ug/L 
None 1VOCs

NE|

VOCs
Methylene Chloride NE NDMethylene Chloride

Trans-1,2-Dichloroethene ND Methylene Chloride NE ND EMM T ra n s-1,2 -Dichloroethene ND ND

SVOCs Trans-1,2-Dchloroethene ND ND | p i |  SVOCs

A nthracene ND SVOCs A nthracene NE ND

Benzofajanthracene NE Anthracene ND ND Benzofajanthracene 0.59 ND

Benzo[a}pyrene NE Benzofajanthracene NE ND Benzofajpyrene 0.78 ND

Benz o[b]f luoranthene NE Benzofajpyrene ND ND B enzofb jf luoranthene NE ND

Benzofkjf luoranthene ND
Benzofbjf luoranthene NE ND Benzofkjf luoranthene NE ND

ND
Benzofkjf luoranthene ND ND Chrysene 0.73 ND

Dibenzofuran ND
Chrysene
Dbenzofuran
Dbenzofa.h] Anthracene

NE
ND
ND

ND
ND
ND

D benzo fu ran NE ND

Dibenzo[a.h]Anthracene ND Dibenzo[a,h] Anthracene 0.25 J ND

Fluoranthene ND Fluoranthene 0.069 ND Fluoranthene NE ND

ndenof 1 .2.3-cd]pyrerte ND Indenoj1.2.3-cd]oyrene ND ND Indenofl 2 .3 -cd jpyrene NE ND

■•inanthalons !'ID Napl'illrcilent ND ND Naphthalene ND ND

Ftienanthiene NE Fhenanthrene NE ND PNenaninrene NE ND

Phenol ND Phenol ND ND Phenol ND ND

Pyrene ND Pyrene NE ND Pytene NE ND
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5.2 Soil Sampling Methods

Seventeen soil samples were collected from 14 soil borings (for rationale, see Tables 2A and 2B), 

including three step-out soil borings and six soil borings that were subsequently converted to temporary 

wells, between May 13 and 24, 2005. At soil boring locations where LNAPL impacts were not observed, 

one soil sample was collected from directly above the water table. At soil boring locations where LNAPL 

impacts were observed, a sample was collected from the zone exhibiting the greatest indications of 

contamination, based on field observations, and a second sample was collected from the shallowest depth 

interval where the soil appeared to be clean (as based on the absence o f the indicators listed above).

Soil samples were collected using a stainless steel trowel that was decontaminated between samples; 

using the trowel, soil was transferred from the sampling device (i.e., the split spoon, hand auger, or post­

hole digger) directly into sampling jars. Decontamination efforts included rinsing the trowel and the 

coring device between uses with laboratory-grade DI water and an Alconox-water solution. 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 and analyzed for VOC+10, SVOC+25, and TPHC.

5.3 Installation of Temporary Wells

Six soil borings drilled at Site 1 were converted to temporary wells. Temporary wells TWP-1A and 

TWP-2 through 6 were constructed of 2-inch diameter PVC screen and riser. The screen for each 

temporary well consisted o f 0.020-inch slot size. In each case, the screened interval extended from 

approximately two feet above groundwater to the bottom o f the borehole. The sand pack for each well 

consisted of No. 1 sand, and was installed to a depth o f approximately one to two feet above the top o f the 

screen. Bentonite pellets were installed above the sand pack in all temporary wells to prevent stormwater 

or perched water from entering the sand pack. In all cases, the PVC riser was allowed to remain one to 

three feet above ground surface. ,

5.4 Groundwater Sampling Methods

As indicated above, one groundwater sample was collected from each o f the six temporary wells installed 

at Site 1. Groundwater sampling was performed in accordance with NYSDEC requirements and guidance 

documents.

The presence/absence of LNAPL was recorded and the depth to water in the well was measured using an 

electronic oil-water interface meter. The volume of water within the well was calculated. The well was



TABLE 2A
SOIL SAMPLING ANALYTICAL PROGRAM  

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample
Location

LNAPL
PID

(PP™)

Depth to Water 
Table (ft bgs)

Sampling Depth 
(ft bgs)

Laboratory Analyses

U ST2-4__ NE 18 1 6.0 6-8 SVOC + 25; VOC + 10; TPHC
NE 0 9-10 SVOC + 25; VO C + 10; TPHC

UST2-4A 6-8 ft bgs 0.6 1 5.0 6.5-7 SVOC + 25; VOC + 10; TPHC
UST2-4B NE 0 6.5 6-6.5 SVOC + 25; VO C + 10; TPHC
UST2-5 Note 3 0 5.0 7.5-8 SVOC + 25; VO C + 10; TPHC
UST2-5A NE 0 5.0 4.5-5 SVOC + 25; VO C + 10; TPHC
UST2-6 NE 0 5.0 4.5-5 SVOC + 25; VOC + 10; TPHC
UST2-7 NE 0 4.5 4-4.5 SVOC + 25; VO C + 10; TPHC
TWP-1 Note 4 0 3.5 6-6.5 SVOC + 25; VO C  + 10; TPHC

NE 0 9.5-10 SVOC + 25; VO C + 10; TPHC
TWP-1 A NE 0 4.5 4-4.5 SVOC + 25; VO C + 10; TPHC
TW P-2 Note 5 0 5.0 8-8.5 SVOC + 25; VO C  + 10; TPHC

NE 0 9-9.5 SVOC + 25; VO C  + 10; TPHC
TW P-3 NE 0 5.0 4.5-5 SVOC + 25; VO C  + 10; TPHC
TW P-4 NE 0 3.0 5.5-6 SVOC + 25; VO C + 10; TPHC
TW P-5 NE 0 5.0 4.3-4.8 SVOC + 25; VO C + 10; TPHC
TW P-6 NE 0 5.0 8.5-9 SVOC + 25; VO C + 10; TPHC

Notes and Abbreviations:
LNAPL: light, non-aqueous phase liquid
PID: photoionization detector
ppm: parts per million above background
ft bgs: feet below ground surface
SVOC + 25: semivolatile organic compounds with a 25-
compound library search
VOC + 10: volatile organic compounds with a 10-compound 
library search
TPHC: total petroleum hydrocarbons 
NE: not encountered 
bgs: below ground surface

1: Petroleum odors also noted at approximately 7 feet bgs at 
these locations.
2: Soil borings UST2-5, UST2-5A, TW P -1 , TWP-1 A, and TW P-4  
were located on top of the surcharge pile. The reference point for 
the depth at these locations is the land surface adjacent to the 
surcharge pile, considered to be approximately equivalent to the 
original (pre-surcharge) land surface that is now covered.
3: Sheen and odor noted at 7-8 ft bgs. Discontinuous LNAPL 
observed.
4: Sheen observed from 6-8 ft bgs.
5: Sheen, possibly due to decay of naturally-occurring organic 
matter (the sheen was thick and film-like), noted at 8-9.5 ft bgs.



TABLE 2B
GROUNDW ATER SAMPLING ANALYTICAL PROGRAM  

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location LNAPL Depth to W ater (ft bgs) Screen Interval (ft bgs) Laboratory Analyses
TWP-1 A None observed 4.5 -1.5 to 8.5 SVOC + 25; VOC + 10; TPHC
TW P-2 None observed 5.0 3 to 10.5 SVOC + 25; VOC + 10; TPHC
TW P-3 None observed 6.5 3 to 10 SVOC + 25; VOC + 10; TPHC
TW P-4 None observed 5.0 3 to 10 SVOC + 25; VOC + 10; TPHC
TW P-5 None observed 4.5 2.5 to 11.5 SVOC + 25; VOC + 10; TPHC
TW P-6 None observed 5.0 3 to 9 SVOC + 25; VOC + 10; TPHC

Notes and Abbreviations:
LNAPL: light, non-aqueous phase liquid 
ft bgs: feet below ground surface
SVOC + 25: semivolatile organic compounds with a 25-compound library search 
VO C  + 10: volatile organic compounds with a 10-compound library search 
TPHC: total petroleum hydrocarbons 
bgs: below ground surface 
NE: None encountered

1: Temporary well TWP-1 A was installed in a soil boring 
that was a step-out location from proposed location TW P-1.
The step-out soil boring was drilled because LNAPL was 
observed at soil boring location TWP-1 and the temporary

* as intended to be installed upgradient of LNAPL. 
nporary well was installed at T W P -1 .

2: Temporary wells TWP-1 A and TW P-4 were located
on top of the surcharge pile (i.e, approximately 15 to 16 feet above surrounding grade). 
The reference point for the depth at these locations is the land surface adjacent to the 
surcharge pile, considered to be approximately equivalent to the 
original (pre-surcharge) land surface that is now covered.
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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 (Veritech) under chain-of-custody documentation and analyzed for VOC+IO 

and SVOC+25.

6.0 SRI -  RESULTS AND FIELD OBSERVATIONS

The SRI conducted at Site 1 included the following components: drilling o f soil borings, collection o f soil 

samples, installation o f temporary wells, collection o f groundwater samples, and evaluation o f previous 

soil, groundwater, surface water, and sediment analytical data. The results o f the fieldwork implemented 

during the SRI are provided in Section 6.1. During implementation o f each fieldwork 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 fieldwork portion o f the SRI are presented 

below in Sections 6.1.1 (field observations) and 6.1.2 (analytical results). Section 6.2 is a summary of 

HM M ’s evaluation o f previous analytical data associated with the effect o f impacted groundwater on the 

quality of surface water and sediment in Bridge Creek (Section 6.2.1) and the presence of the former 

hydrogen holders (Section 6.2.2).

6.1 Results of the Fieldwork Portion of the SRI

The fieldwork portion o f the SRI, including the drilling o f 14 soil borings, the collection and analysis of 

seventeen soil samples from those soil borings, the conversion o f six o f the soil borings to temporary 

wells, and the collection and analysis of one groundwater sample from each temporary well, was 

conducted between May 13 and 24, 2005. Fieldwork was conducted only at AOC-UST2. The results of 

this portion of the SRI are discussed in the sections below.

6.1.1 S R I F ie ld  O bservations

The SRI included a visual examination o f soil and groundwater conditions and measurements of the 

concentrations o f volatile organic vapors in soil. Field observations were made to delineate the extent of 

LNAPL and impacted soil and to identify any indications that groundwater had been impacted by the 

LNAPL and/or impacted soil. The overburden materials encountered at this AOC during the 

implementation o f the SRI were consistent with those previously observed throughout Site 1. In general,
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fill material, including the soil surcharge pile, was encountered overlying organic clays and peat. The soil 

surcharge pile was present at locations UST2-5, UST2-5A, TWP-1, and TWP-1A. In these four soil 

boring locations, depths are provided relative to the land surface adjacent to the western side o f the 

surcharge pile. Fill material was encountered at all locations and consisted o f one or more o f the 

following types of fill: urban fill; cinder fill; and, byproduct fill. The classification system for the fill is 

provided in Section 2.1.2, above. Native materials, consisting o f organic fine-grained (i.e., primarily silts 

and clays) soil and peat, were encountered at only locations TWP-5 (at 11.5 feet bgs) and TWP-6 (at nine 

feet bgs).

Groundwater was encountered in the temporary wells at elevations ranging from approximately sea level 

to 5 feet above mean sea level (AMSL). The groundwater elevations confirmed that the direction o f the 

horizontal component o f the hydraulic gradient is to the west towards Bridge Creek. The groundwater 

flow direction is anticipated to be approximately perpendicular to the direction o f the horizontal hydraulic 

gradient. To provide a visual presentation o f the relationship between the water table, LNAPL/impacted 

soil, and overburden materials encountered at AOC-UST2, HMM prepared a cross-section through AOC- 

UST2, which is presented as Figure 5.

Potentially impacted soil was observed at only four of the 14 soil boring locations. Specifically, the 

presence of sheen, elevated concentrations of volatile organic vapors, petroleum odor, and/or LNAPL 

were observed at soil boring locations TWP-1, UST-4, UST2-4A, and UST2-5. As measured using a 

photoionization detector (PID), the concentration o f volatile organic vapors in the soil ranged from 0 (at 

various depths and locations) to 18 parts per million (at 6-8 feet below ground surface at location UST2- 

4). The LNAPL appeared as sheen on, or as discrete nodules within, the soil and/or groundwater at 

locations TWP-1, UST2-4A, and UST2-5. Petroleum odor was noted at approximately seven feet bgs at 

UST2-4 and UST2-4A.

Based on field observations, the horizontal extent of the LNAPL and/or impacted soil is approximately 

235 feet north-south by 170 feet east-west. Please note, LNAPL and/or impacted soil were present at 

locations UST2-5 and TWP-1, drilled at the top of the soil surcharge stockpile and immediately west of 

the Site 1-Site 2A boundary. Impacted soil is therefore present beneath the western portion o f  the soil 

surcharge stockpile.
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6.1.2 S R I A na ly tica l R esu lts  and  A ppropriate N Y SD E C  Standards and  G uidance Values 

Seventeen soil and six groundwater samples were collected from AOC-UST2. The analytical results for 

these samples are tabulated in Tables 3A and 3B (soil sampling results) and Tables 4A and 4B 

(groundwater. sampling results) and are summarized below. The spatial distribution o f compounds 

detected at concentrations greater than the applicable standards are shown on Figure 4.

Summary o f Soil Sampling Analytical Results and Appropriate NYSDEC Guidance Values 

As noted above, seventeen soil samples were collected from 14 soil borings drilled at AOC-UST2 

between May 13 and May 24, 2005. The date o f sample collection, depth interval sampled, and the 

rationale for selecting the depth interval are provided in Table 2A. Soil samples were collected to 

determine the impact (if any) o f the LNAPL on soil quality and to delineate the extent of impacted soil. 

The sampling locations and a summary o f the results are shown on Figure 4. A summary o f the analytical 

results is provided in Tables 3A and 3B.

For discussion purposes, the soil sampling results have been compared to current NYSDEC regulatory 

criteria. The criteria utilized are the Recommended Soil Cleanup Objective (RSCO) criteria as set forth in 

the January 1994 NYSDEC Division o f Technical and Administrative Guidance Memorandum (TAGM 

4046). Please note, reference to the RSCOs in this report does not represent any agreement or 

concurrence that the same are appropriate for usage at this site.

The sampling program for AOC-UST2 included the collection o f one soil sample from the zone directly 

above the water table at soil boring locations with no indications of LNAPL, and the collection o f two soil 

samples (one from the most impacted depth interval and a deeper sample from soil that appeared clean) at 

soil boring locations with indications o f LNAPL. All soil samples were analyzed for VOCs, SVOCs, and 

TPHC.

Only one o f the 17 soil samples collected during the SRI contained one or more VOCs at concentrations 

greater than their respective RSCOs. The soil sample collected from the 1.5-2 foot bgs depth interval at 

location UST2-5A contained slightly elevated concentrations of methylene chloride and trans-1,2- 

dichloroethene. Methylene chloride, a common laboratory solvent, was detected at a concentration of 

0.19 mg/kg, slightly greater than its RSCO of 0.1 mg/kg. Trans-1,2-dichloroethene was detected at a 

concentration of 0.62 mg/kg, slightly greater than its RSCO of 0.3 mg/kg. No other VOC was detected at 

a concentration greater than its respective RSCO in any soil sample collected during the SRI.



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location 

Field ID

Lab Sample No. 
Sampling Date 

Matrix

Sample Depth 

Units

NYSDEC RSCO 
(mg/Kg)

UST2-4 

PI-UST2-4-051305S013 

AC17613-002 

5/13/2005 

Soil 
6'-8' bgs 

mg/Kg

UST2-4 

PI-UST2-4-051305S014B  

AC17613-003 

5/13/2005 

Soil 
9'-10' bgs 

mg/Kg

UST2-4A 

PI-UST2-4A051605SO13 

AC17643-001 

5/16/2005 

Soil 
6.5'-7’ bgs 

mg/Kg

UST2-4B 

PI-UST2-4B051605SO13 

AC17643-002 

5/16/2005 

Soil 

6'-6.5' bgs 
mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone 1  MDL | Qual Cone | MDL J Qual Cone | MDL | Qua Cone | MDL | Qual

1,1,1,2-T etrachloroethane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1,1,1-Trichloroe thane 0.8 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1 ,1,2,2-Tetrachloroethane 0.6 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1 .1 ,2-Trichloroethane 6.0 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 . ND 0.0067
1,1-Dichloroethane 0.2 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1,1-Dichloroethene 0.4 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1,2-Dichloroethane 0.1 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
1,2-Dichloropropane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
2-Butanone 0.3 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
2-Chloroethyivinylether NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
2-Hexanone NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
4-Methyl-2-Pentanone 1.0 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Acetone 0.2 (Note 1) 0.16 0.064 0.056 0.034
Acrolein NS ND 0.16 ND 0.045 ND 0.049 ND 0.033
Acrylonitrile NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Benzene 0.06 (Note 1) ND 0.0064 ND 0.0018 ND 0.002 ND 0.0013
Bromodichloromethane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Bromoform NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Bromomethane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Carbon disulfide 2.7 (Note 1) ND 0.032 0.0061 J ND 0.0098 ND 0.0067
Carbon tetrachloride 0.6 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067

Khlorobenzene 1.7 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
M iloroethane 1.9 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Chloroform 0.3 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Chloromethane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Cis-1,2-Dichloroethene NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Cis-1,3-Dichloropropene NS ND 0.032 ND ' 0.0089 ND 0.0098 ND 0.0067
Dibromochloromethane NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Ethylbenzene 5.5 (Note 1) ND 0.0064 ND 0.0018 ND 0.002 ND 0.0013
M&p-Xylenes 1.2 (Note 1) ND 0.013 ND 0.0036 ND 0.0039 ND 0.0027
Methylene chloride 0.1 (Note 1) 0.094 0.04 0.034 0.018
O-Xylene 1.2 (Note 1) ND 0.0064 ND 0.0018 ND 0.002 ND 0.0013
Styrene NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Tetrachloroethene 1.4 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Toluene 1.5 (Note 1) ND 0.0064 ND 0.0018 ND 0.002 ND 0.0013
Trans-1,2-Dichloroethene 0.3 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Trans-1,3-Dichloropropene NS ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Trichloroethene 0.7 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067
Vinyl chloride: .• 0.2 (Note 1) ND 0.032 ND 0.0089 ND 0.0098 ND 0.0067

Total Confident VOCs 10 (Note 2) 0.254 0.104 0.09 0.052

Total Volatile Organic TICs NS , 11.54 J 0.196 J 11.54 J 0.1206 J
Total Petroleum Hydrocarbons (TPHC) NS 48000 I 360 4100 150 |

B ft. *">'■-1. j



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location UST2-5 UST2-5A UST2-6 UST2-7

Field ID PI-UST2-5-051605S004 PI-UST2-5A051705S003 PI-UST2-6-051305S010 PI-UST2-7-051705S009
Lab Sample No.

NYSDEC RSCO
AC17643-003 AC17665-001 AC17613-001 AC 17665-002

Sampling Date (mg/Kg) 5/16/2005 5/17/2005 5/13/2005 5/17/2005
Matrix Soil Soil Soil Soil

Sample Depth 7.5'-8' bgs 4.5-5 ' bgs 4.5'-5'bgs 4'-4.5' bgs
Units mg/Kg mg/Kg mg/Kg mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | MDL Qual Cone | MDL [.Qual Cone I MDL | Qua) Cone j  MDL | Qual

1,1.1,2-Tetrachloroethane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,1,1-Trichloroethane 0.8 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,1,2,2-Tetrachloroethane 0.6 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,1,2-Trichloroethane 6.0 (Note 1). ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,1-Dichloroethane 0.2 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,1-Dichloroethene 0.4 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1,2-Dichloroethane 0.1 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

1 ,2-Dichloropropane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076
2-Butanone 0.3 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076
2-Chloroethylvinylether NS ND 0.0077 ND 1.1 ND 0.0064 ND 0.0076

2-Hexanone NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

4-Methyl-2-Pentanone 1.0 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Acetone 0.2 (Note 1) 0.045 ND 0.43 0.032 ND 0.038

Acrolein NS ND 0.038 ND 0.43 ND 0.032 ND 0.038

Acrylonitrile NS ND 0.0077 0.15 J ND 0.0064 ND 0.0076

Benzene 0.06 (Note 1) ND 0.0015 ND 0.43 ND 0.0013 ND 0.0015

Bromodichloromethane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Bromoform NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Bromomethane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Carbon disulfide 2.7 (Note 1) 0.01 ND 0.43 0.0022 J 0.0021 J

Carbon tetrachloride 0.6 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Chlorobenzene 1.7 (Note 1) ND 0.0077 ND 1.1 ND 0.0064 ND 0.0076

FChloroethane 1.9 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Chloroform 0.3 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Chloromethane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Cis-1,2-Dichloroethene NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Cis-1,3-Dichloropropene NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Dibromochloromethane NS ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Ethylbenzene 5.5 (Note 1) ND 0.0015 0.049 ND 0.0013 ND 0.0015

M&p-Xylenes 1.2 (Note 1) ND 0.0031 ND 0.43 ND 0.0026 ND 0.003

Methylene chloride 0.1 (Note 1) 0.027 SH ftf J 0.021 0.0096

O-Xylene 1.2 (Note 1) ND 0.0015 ND 0.43 ND 0.0013 ND 0.0015

Styrene NS ND 0.0077 0.81 0.43 ND 0.0064 ND 0.0076

Tetrachloroethene 1.4 (Note 1) ND 0.0077 0.81 0.43 ND 0.0064 ND 0.0076

Toluene 1.5 (Note 1) ND 0.0015 1 ND 0.0013 ND 0.0015

Trans-1,2-Dichloroethene 0.3 (Note 1) ND 0.0077 ND 0.0064 ND 0.0076

Trans-1,3-Dichloropropene NS ND 0.0077 0.41 J ND 0.0064 ND 0.0076

Trichloroethene 0.7 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Vinyl chloride 0.2 (Note 1) ND 0.0077 ND 0.43 ND 0.0064 ND 0.0076

Total Confident VOCs 10 (Note 2) 0.082 1.669 0.053 0.0096

Total Volatile Organic TICs NS 0.1315 J 0.0498 J 0.0354 J 0.0343 J

Total Petroleum Hydrocarbons (TPHC) NS 4100 | 860 46 97

3 4 3



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

• _________________________________________________________
Sample Location TWP-1 TWP-1 TWP-1A TW P-2

Field ID PI-TW P-1-052305S020 PI-TWP-1-052305SO09 PI-TWP-1 -052305SO13 PI-TWP-2-051905SO17
Lab Sample No.

NYSDEC RSCO
AC17758-002 AC17758-005 AC17758-001 AC17870-001

Sampling Date (mg/Kg) 5/23/2005 5/23/2005 5/23/2005 5/19/2005

Matrix Soil Soil Soil Soil

Sample Depth 6'-6.5’ bgs 9.5’-10’ bgs 4'-4.5’ bgs 8‘-8.5’ bgs
Units mg/Kg mg/Kg mg/Kg mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | MDL | Qual Cone | MDL j  Qual Cone 1  MDL | Qual Cone | MDL [ Qual

1,1,1,2-Tetrachloroethane NS ND 0.0093 ND 0.006 ND 0.0077 ND ,0.0077

1,1,1 -T richloroethane 0.6 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077
1,1,2,2-Tetrachloroethane 0.6 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

1,1,2-Trichloroethane 6.0 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

1,1 -Dichloroethane 0.2 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

1,1-Dichloroethene 0.4 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

1,2-Dichloroethane 0.1 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

1,2-Dichloropropane NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

2-Butanone 0.3 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077
2-Chloroethylvinylether NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

2-Hexanone NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

4-Methyl-2-Pentanone 1.0 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Acetone 0.2 (Note 1) 0.037 J 0.018 J 0.033 J 0.045

Acrolein NS ND 0.046 ND 0.03 ND 0.038 ND 0.038

Acrylonitrile NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Benzene 0.06 (Note 1) ND 0.0019 ND 0.0012 ND 0.0015 ND 0.0015

Bromodichloromethane NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Bromoform NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Bromomethane NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Carbon disulfide 2.7 (Note 1) 0.002 J ND 0.006 ND 0.0077 0.01

Carbon tetrachloride 0.6 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Chlorobenzene 1.7 (Note 1) ND 0.0093 ND 0.006 ' t ND 0.0077 ND 0.0077

Chloroethane 1.9 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Chloroform 0.3 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Chloromethane NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Cis-1,2-Dichloroethene NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Cis-1,3-Dichloropropene NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Dibromochloromethane NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Ethylbenzene 5.5 (Note 1) ND 0.0019 ND 0.0012 ND 0.0015 ND 0.0015

M&p-Xylenes 1.2 (Note 1) ND 0.0037 ND 0.0024 ND 0.0031 ND 0.0031

Methylene chloride 0.1 (Note 1) 0.027 0.027 0.024 0.027

O-Xylene 1.2 (Note 1) ND 0.0019 ND 0.0012 ND 0.0015 ND 0.0015

Styrene NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Tetrachloroethene 1.4 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Toluene 1.5 (Note 1) ND 0.0019 ND 0.0012 ND 0.0015 ND 0.0015

Trans-1,2-Dichloroethene 0.3 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Trans-1,3-Dichloropropene NS ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Trichloroethene 0.7 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Vinyl chloride 0.2 (Note 1) ND 0.0093 ND 0.006 ND 0.0077 ND 0.0077

Total Confident VOCs 10 (Note 2) 0.027 0.027 0.024 0.082

Total Volatile Organic TICs NS 0.103 J 0.068 J 0.111 J 0.249 J

Total Petroleum Hydrocarbons (TPHC) NS 2700 150 9600 580



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location TWP-2 TWP-3 TWP-4 TWP-5

Field ID PI-TWP-2-051905S019 PI-TW P-3-051805S010 PI-TWP-4-052405S010 PI-TW P-5-051905S010

Lab Sample No.
NVSDEC RSCO

AC17870-002 AC17675-001 AC17774-001 AC17870-003

Sampling Date (mg/Kg) 5/19/2005 5/18/2005 5/24/2005 5/19/2005

Matrix Soil Soil Soil Soil

Sample Depth 9'-9.5' bgs 4.5-5 ' bgs 5.5'-6‘ bgs 4.3'-4.8r bgs
Units mg/Kg mg/Kg mg/Kg mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | MDL | Qua) Cone | MDL | Qual Cone | MDL [Q ual Cone MDL | Qual

1,1.1,2-Tetrachloroethane NS ND 0.006 ND 0.006 . ND 0.0068 ND 0.0061

1,1,1 -Trichloroethane 0.8 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

1,1,2,2-Tetrachloroethane 0.6 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

1,1,2-Trichloroethane 6.0 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
1,1-Dichloroethane 0.2 (Note 1) ND 0.006 ND 0.006 ND 0.0066 ND 0.0061
1,1-Dichloroethene 0.4 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
1,2-Dichloroethane 0.1 (Note 1) ND 0.006 ND 0.006 ND 0.0066 ND 0.0061
1,2-Dichloropropane NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
2-Butanone 0.3 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
2-Chloroethylvinylether NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
2-Hexanone NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
4-Methyl-2-Pentanone 1.0 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

Acetone 0.2 (Note 1) 0.062 0.024 J 0.035 0.044

Acrolein NS ND 0.03 ND 0.03 ND 0.034 ND 0.03
Acrylonitrile NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

Benzene 0.06 (Note 1) ND 0.0012 ND 0.0012 ND 0.0014 ND 0.0012
Bromodichloromethane NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Bromoform NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Bromomethane NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Carbon disulfide 2.7 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Carbon tetrachloride 0.6 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Chlorobenzene 1.7 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

fchloroethane 1.9 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Chloroform 0.3 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Chloromethane NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Cis-1,2-Dichloroethene NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Cis-1,3-Dichloropropene NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Dibromochloromethane NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Ethylbenzene 5.5 (Note 1) ND 0.0012 ND 0.0012 ND 0.0014 ND 0.0012
M&p-Xylenes 1.2 (Note 1) ND 0.0024 ND 0.0024 ND 0.0027 ND 0.0024
Methylene chloride 0.1 (Note 1) 0.022 0.017 0.034 0.026
O-Xylene 1.2 (Note 1) ND 0.0012 ND 0.0012 ND 0.0014 ND 0.0012
Styrene NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Tetrachloroethene 1.4 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Toluene 1.5 (Note 1) ND 0.0012 ND 0.0012 ND 0.0014 ND 0.0012
Trans-1,2-Dichioroethene 0.3 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Trans-1,3-Dichloropropene NS ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Trichloroethene 0.7 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061
Vinyl chloride 0.2 (Note 1) ND 0.006 ND 0.006 ND 0.0068 ND 0.0061

Total Confident VOCs 10 (Note 2) 0.084 0.017 0.069 0.07

Total Volatile Organic TICs NS 0.138 J 0.0593 J 0.0392 J 0.1199 J

Total Petroleum Hydrocarbons (TPHC) NS ND 40 150 330 ND 41 |



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location TWP-6 FB FB. FB

Field ID PI-TWP-6-O510O5SO1O PI-FB-01-051305WQ01 PI-FB-01-051605WQ01 PI-FB-01-051705WQ01

Lab Sample No.
NYSDEC RSCO

AC17675-002 AC17613-004 AC17643-004 AC17665-001

Sampling Date (mg/Kg) 5/18/2005 5/13/2005 5/16/2005 5/17/2005

Matrix Soil Aqueous Aqueous Aqueous

Sample Depth 8.5‘-9' bgs none none none

Units mg/Kg mg/Kg mg/Kg mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | MDL | Qual Cone | MDL Qual Cone MDL | Qual Cone | MDL |  Qual

1,1,1,2-Tetrachloroethane NS ND 0.007 ND 5 ND 5 ND 5

1,1,1 -Trichloroethane 0.8 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1,1,2,2-Tetrachloroethane 0.6 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1,1,2-Trichloroethane 6.0 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1,1-Dichloroethane 0.2 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1.1-Dichloroethene 0.4 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1,2-Dichloroethane 0.1 (Note 1) ND 0.007 ND 5 ND 5 ND 5

1,2-Oichloropropane NS ND 0.007 ND 5 ND 5 ND 5

2-Butanone 0.3 (Note 1) ND 0.007 ND 5 ND 5 ND 5

2-Chloroethylvinylether NS ND 0.007 ND 5 ND 5 ND 5

2-Hexanone NS ND 0.007 ND 5 ND 5 ND 5

4-Methyl-2-Pentanone 1.0 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Acetone 0.2 (Note 1) ND 0.035 ND 25 ND 25 ND 25

Acrolein NS ND 0.035 ND 25 ND 25 ND 25

Acrylonitrile NS ND 0.007 ND 5 ND 5 ND 5

Benzene 0.06 (Note 1) ND 0.0014 ND 1 ND 1 ND 1

Bromodichloromethane NS ND 0.007 ND 5 ND 5 ND 5

Bromoform NS ND 0.007 ND 5 ND 5 ND 5

Bromomethane NS ND 0.007 ND 5 ND 5 ND 5

Carbon disulfide 2.7 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Carbon tetrachloride 0.6 (Note 1) ND 0,007 ND 5 ND 5 ND 5

Chlorobenzene 1.7 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Chloroethane 1.9 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Chloroform 0.3 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Chloromethane NS ND 0.007 ND 5 ND 5 ND 5

Cis-1,2-Dichloroethene NS ND 0.007 ND 5 ND 5 ND 5

Cis-1,3-Dichloropropene NS ND 0.007 ND 5 ND 5 ND 5

Dibromochloromethane NS ND 0.007 ND 5 ND 5 ND 5

Ethylbenzene 5.5 (Note 1) ND 0.0014 ND 1 ND 1 ND 1

M&p-Xylenes 1.2 (Note 1) ND 0.0028 ND 2 ND 2 ND 2

Methylene chloride 0.1 (Note 1) 0:011 ND 5 ND 5 ND 5

O-Xylene 1.2 (Note 1) ND 0.0014 ND 1 ND 1 ND 1

Styrene NS ND 0.007 ND 5 ND 5 ND 5

Tetrachloroethene 1,4 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Toluene 1.5 (Note 1) ND 0.0014 ND 1 ND 1 ND 1

Trans-1,2-Dichloroethene 0.3 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Trans-1,3-Dichloropropene NS ND 0.007 ND 5 ND 5 ND 5

Trichloroethene 0.7 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Vinyl chloride 0.2 (Note 1) ND 0.007 ND 5 ND 5 ND 5

Total Confident VOCs 10 (Note 2) 0.011 ND ND ND

Total Volatile Organic TICs NS 0.0748 J ND ND ND

Total Petroleum Hydrocarbons (TPHC) NS 89 NA NA NA



TABLE 3A
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Notes and Abbreviations:

NYSDEC = New York State Department of Environmental Conservation 

RSCO = Recommended Soil Cleanup Objective 

bgs = feet below ground surface (see Note 3)

Cone = Concentration
mg/Kg = milligrams per kilogram (all units reported in mg/Kg)

MDL = Minimum detection limit 

Qua! = Laboratory data qualifier 

NS = No standard 

ND = Not detected

NA = Not analyzed t

J = Data indicates the presence of a compound that meets the identification criteria. 

The result is less than the quantitation limit but greater than zero. The concentration 

provided is an approximate value.

VOCs = Volatile Organic Compounds

TICs = Tentatively Identified Compounds
Shaded values depicted in bold font exceed the NYSDEC RSCO.

Note 1: New York State Cleanup Objective is based on the Soil Cleanup Objective to 

Protect Groundwater Quality.

Note 2: As per TAGM #4046, the RSCO for Total Volatile Organic Compounds is 10 

parts per million (equivalent to 10 mg/Kg).

Note 3: Soil borings UST2-5, UST2-5A, TWP-1, TWP-1 A, and TW P-4 were located on 

top of the soil surcharge pile. The reference point for the depth at these locations is 

the land surface adjacent to the surcharge pile, considered to be approximately 

equivalent to the original (pre-surcharge) land surface that is now covered.



TABLE 3B
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - SVOCs 

HHMT - PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location 

Field ID

Lab Sample No. 

Sampling Date 

Matrix

Sample Depth 

Units

NYSDEC RSCO  
(mg/Kg)

UST2-4 

PI-UST2-4-051305S013 

AC 17613-002 

5/13/2005 

Soil 

6’-8 ’ bgs 

mg/Kg

UST2-4 

PI-UST2-4-051305S014B  

AC17613-003 

5/13/2005 

Soil 

9'-10‘ bgs 

mg/Kg

UST2-4A  

PI-UST2-4A051605SO13  

AC 17643-001 

5/16/2005 

Soil 

6.5'-7' bgs 

mg/Kg

UST2-4B  

PI-UST2-4B051605SO13 

AC17643-002 

5/16/2005 

Soil 

6-6.5 ' bgs 

mg/Kg

SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) Cone | MDL | Qua Cone | MDL Qua Cone | MDL | Qua Cone | MDL | Qual

1,2,4-Trichlorobenzene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
1,2-Dichlorobenzene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
1,2-Diphenylhydrazine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
1,3-Dichlorobenzene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
1,4-Dich!orobenzene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,4,5-Trichlorophenol 0.1 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,4,6-Trichlorophenol NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,4-Dichlorophenol 0.4 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,4-Dimethylphenol NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,4-Dinitrophenol 0.200 (Notes 1,3) ND 5.3 ND 1.5 ND 1.6 ND 1.1
2,4-Dinitrotoluene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
2,6-Dinitrotoluene 1 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2-Chloronaphthalene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
2-Chlorophenol 0.8 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2-Methylnaphthalene 36.4 (Note 3) 1.4 J 0.11 J ND 1.6 ND 1.1
2-Methylphenol 0.100 (Notes 1 ,3 ) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2-Nitroaniline 0.430 (Notes 1 ,3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
2-Nitrophenol 0.330 (Notes 1, 3) ND 2,1 ND 0.6 ND 0.65 ND 0.44
3&4-Methylphenol 0.9 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
3,3’-Dichlorobenzidine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
3-Nitroaniline 0.500 (Notes 1 ,3 ) ND 2.1 ND 0.6 ND 0.65 ND 0.44
4,6-Dinitro-2-methylphenol NS ND 5.3 ND 1.5 ND 1.6 ND 1.1
4-Bromophenyl-phenylether NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
4-Chloro-3-methylphenol 0.240 (Notes 1 ,3 ) ND 2.1 ND 0.6 ND 0.65 ND 0.44
4-Chloroaniline 0.220 (Notes 1, 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
4-Chlorophenyl-phenylether NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
4-Nitroaniline NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
4-Nitrophenol 0.100 (Notes 1 ,3 ) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Acenaphthene 50 (Notes 2 ,3 ) 1.3 ND 0.6 ND 0.65 ND 0.44
Acenaphthylene 41 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Anthracene 50 (Notes 2 ,3 ) 1.3 ND 0.6 ND 0.65 ND 0.44
Benzidine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Benzo[a]anthracene 0.224 (Notes 1, 3) m u i m ND 0.6 ND 0.65 0.049 J
Benzofajpyrene 0.061 (Notes 1 .3 ) i f e i i f l J ND 0.6 ND 0.65 0.055 J
Benzofbjfluoranthene 1.1 (Note 3) J ND 0.6 ND 0.65 0.092 J
Benzo[g,h,i]perylene 50 (Notes 2, 3) 1.7 J ND 0.6 ND 0.65 0.078 J
Benzo[k]fluoranthene 1.1 (Note 3) 0.32 J ND 0.6 ND 0.65 ND 0.44
Benzyl alcohol NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Bis(2-Chloroethoxy)methane NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Bis(2-Chloroethyl)Ether ■ NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Bis(2-Chloroisopropyl)ether NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Bis(2-Ethyihexyl)phthalate 50 (Notes 2, 3) ND 2.1 0.93 ND 0.65 0.057 J
Butylbenzylphthalate 50 (Notes 2, 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Carbazole NS ND 2.1 ND 0.6 - ND 0.65 ND 0.44
Chrysene 0.4 (Note 3) 4.6 ND 0.6 NO 0.65 0.065 J
Dibenzo[a,h]Anthracene 0.014 (Notes 1.3) J ND 0.6 ND 0.65 ND 0.44
Dibenzofuran 6.2 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Diethylphthalate 7.1 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Dimethylphthalate 2.0 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Di-n-butylphthalate 8.1 (Note 3) ND 2.1 0.06 J ND 0.65 ND 0.44
Dl-n-octylphthalate 50 (Notes 2, 3) ND 2.1 0.17 J ND 0.65 ND 0.44
Fluoranthene 50 (Notes 2, 3) 1.5 ND 0.6 ND 0.65 0.08 J
Fluorene 50 (Notes 2, 3) 1.6 ND 0.6 ND 0.65 ND 0.44
Hexachlorobenzene 0.41 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Hexachlorobutadiene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Hexachlorocyclopentadiene NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Hexachloroethane NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Indenofl ,2,3-cd]pyrene 3.2 (Note 3) 0.53 ND 0.6 ND 0.65 0.061 J
Isophorone 4.40 (Note 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Naphthalene 13.0 (Note 3) 0.79 ND 1.5 ND 1.6 ND 1.1
Nitrobenzene 0.200 (Notes 1, 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
N-Nitrosodimethyiamine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
N-Nitroso-Di-N-Propylamine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
N-Nitrosodiphenyiamine NS ND 2.1 ND 0.6 ND 0.65 ND 0.44
Pentachlorophenol 1.0 (Notes 1, 3) ND 5.3 ND 1.5 ND 1.6 ND 1.1
Phenanthrene 50 (Notes 2, 3) 6.5 0.062 J ND 0.65 ND 0.44
Phenol 0.03 (Notes 1, 3) ND 2.1 ND 0.6 ND 0.65 ND 0.44
Pyrene 50 (Notes 2, 3) 6.6 ND 0.6 ND 0.65 0.071 J
Total Confident SVOCs 500 (Note 4) 27.52 0.93 0 0
Total Semi-Volatile TICs NS 304.80 10.41 33.86 11.75



TABLE 3B
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - SVOCs 

HHMT - PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location UST2-5 UST2-5A UST2-6 UST2-7
Field ID PI-UST2-5-051605S004 P1-UST2-5A051705S003 PI-UST2-6-051305S010 PI-UST2-7-051705S009
Lab Sample No.

NYSDEC RSCO
AC17643-003 AC17665-001 AC17613-001 AC17665-001

Sampling Date (mg/Kg) 5/16/2005 5/17/2005 5/13/2005 5/17/2005
Matrix Soil Soil Soil Soil
Sample Depth 7.5’-8’ bgs 4.5'-5‘ bgs 4.5,-5’ bgs 4’-4.5‘ bgs
Units mg/Kg mg/Kg mg/Kg mg/Kg .
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) Cone [  MDL | Qua Cone | MDL ^Q u a Cone | MDL Qua Cone 1  MDL | Qua!
1,2,4-Trichlorobenzene NS 0.22 J ND 0.43 ND 0.43 ND 0.51
1,2-Dichlorobenzene NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
1,2-Diphenylhydrazine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
1,3-Dichlorobenzene NS 0.29 J ND 0.43 ND 0.43 ND 0.51
1,4-Dichlorobenzene NS 0.33 J ND 0.43 ND 0.43 ND 0.51
2,4,5-Trichlorophenol 0.1 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2,4,6-Trichlorophenol NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
2,4-Dichlorophenol 0.4 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2,4-Dimethylphenol NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
2,4-Dinitrophenol 0.200 (Notes 1,3) ND 1.3 ND 1.1 ND 1.1 ND 1.3
2,4-Dinitrotoluene NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
2,6-Dinitrotoluene 1 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2-Chloronaphthalene NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
2-Chlorophenol 0.8 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2-Methyl naphthalene 36.4 (Note 3) ND 1.3 0.15 J 0.12 J 0.18 J
2-Methylphenol 0.100 (Notes 1.3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2-Nitroaniline 0.430 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
2-Nitrophenol 0.330 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
3&4-Methylphenol 0.9 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
3,3'-Dichlorobenzidine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
3-Nitroaniline 0.500 (Notes 1, 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
4,6-Dinitro-2-methylphenol NS ND 1.3 ND 1.1 ND 1.1 ND 1.3
4-Bromophenyl-phenylether NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
4-Chloro-3-methylphenol 0.240 (Notes 1, 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
4-Chloroaniline 0.220 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
4-Chlorophenyl-phenylether NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
4-Nitroaniline NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
4-Nitrophenol 0.100 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Acenaphthene 50 (Notes 2, 3) 0.12 J 0.049 J ND 0.43 ND 0.51
Acenaphthylene 41 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Anthracene 50 (Notes 2, 3) 0.24 J 0.19 J ND 0.43 ND 0.51
Benzidine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Benzo[a]anthracene 0.224 (Notes 1,3) * 0.97 lO & t f 0.055 J lO i? !# J
Benzo[a]pyrene 0.061 (Notes 1,3) r0.75 0.81 0.052 J 0.24 J
Benzofbjfluoranthene 1.1 (Note 3) 0.77 1 0.075 J 0.45 J
Benzolg.h.ijperylene 50 (Notes 2, 3) 0.59 0.62 0.048 J 0.14 J
Benzo[k]fluoranthene 1.1 (Note 3) 0.36 J 0.41 J ND 0.43 0.18 J
Benzyl alcohol NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Bis(2-Chloroethoxy)methane NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Bis(2-Chloroethyl)Ether NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Bis(2-Chloroisopropyl)ether NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Bis(2-Ethylhexyl)phthalate 50 (Notes 2, 3) 0.23 J 0.11 J 0.051 J 0.12 0.51
Butylbenzylphthalate 50 (Notes 2, 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Carbazole NS ND 0.51 0.051 J ND 0.43 ND 0.51
Chrysene 0.4 (Note 3) ^0.65 1 ND 0.43 0.39 0.51
Dibenzo[a,h]Anthracene 0.014 (Notes 1,3) *0.19 J ND 0.43 ND 0.43 ND 0.51
Dibenzofuran 6.2 (Note 3) 0.058 J 0.058 J ND 0.43 0.053 0.51
Diethyiphthalate 7.1 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Dimethylphthalate 2.0 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Di-n-butylphthalate 8.1 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Dl-n-octylphthalate 50 (Notes 2, 3) 0.082 J ND 0.43 ND 0.43 ND 0.51
Fluoranthene 50 (Notes 2, 3) 2.4 1 ND 0.43 0.4 J
Fluorene 50 (Notes 2, 3) 0.065 J 0.068 J ND 0.43 ND 0.51
Hexachlorobenzene 0.41 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Hexachlorobutadiene NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Hexachlorocyclopentadiene NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Hexachloroethane NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
lndeno[1,2,3-cd]pyrene 3.2 (Note 3) 0.47 J 0.48 ND 0.43 0.12 J
Isophorone 4.40 (Note 3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Naphthalene 13.0 (Note 3) 0.32 J 0.14 J 0.058 J 0.11 J
Nitrobenzene 0.200 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
N-Nitrosodimethylamine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
N-Nitroso-Di-N-Propylamine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
N-Nitrosodiphenylamine NS ND 0.51 ND 0.43 ND 0.43 ND 0.51
Pentachlorophenol 1.0 (Notes 1. 3) ND 1.3 ND 1.1 ND 1.1 ND 1.3
Phenanthrene 50 (Notes 2, 3) 0.32 J 0.86 0.13 J 0.24 J
Phenol 0.03 (Notes 1,3) ND 0.51 ND 0.43 ND 0.43 ND 0.51
Pyrene 50 (Notes 2, 3) 3.3 2 ND 0.43 0.41 J
Total Confident SVOCs 500 (Note 4) 9.43 6 0 0
Total Semi-Volatile TICs NS 48.34 24.97 90.68 28.24



TABLE 3B
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - SVOCs 

HHMT - PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location TWP-1 TWP-1 TWP-1A TWP-2

Field ID PI-TWP-1-052305S020 PI-TWP-1-052305S009 PI-TWP-1-052305S013 PI-TWP-2-051905SO17

Lab Sample No.
NYSDEC RSCO 

(mg/Kg)

AC 17758-002 AC17758-005 AC17758-001 AC17870-001

Sampling Date 5/23/2005 5/23/2005 5/23/2005 5/19/2005

Matrix Soil Soil Soil Soil

Sample Depth 6'-6.5' bgs 9.5'-10' bgs 4’-4.5' bgs 8-8.5' bgs

Units mg/Kg mg/Kg mg/Kg mg/Kg
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) Cone J MDL | Qua Cone MDL LQua Cone | MDL 2 Qua Cone | MDL Qual
1,2,4-Trichlorobenzene NS ND 0.62 ND 0.4 ND 10 ND 0.43
1,2-Dichlorobenzene NS ND 0.62 ND 0.4 ND 10 ND 0.43
1,2-Diphenyihydrazine NS ND 0.62 ND 0.4 ND 10 ND 0.43
1,3-Dichlorobenzene NS ND 0.62 ND 0.4 ND 10 ND 0.43
1,4-Dichlorobenzene NS ND 0.62 ND 0.4 ND 10 ND 0.43
2,4,5-Trichlorophenol 0.1 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2,4,6-Trichlorophenol NS ND 0.62 ND 0.4 ND 10 ND 0.43
2,4-Dichlorophenol 0.4 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2,4-Dimethyiphenol NS ND 0.62 ND 0.4 ND 10 ND 0.43
2.4-Dinitrophenol 0.200 (Notes 1,3) ND 3.1 ND 2 ND 51 ND 1.1
2,4-Dinitrotoluene NS ND 0.62 ND 0.4 ND 10 ND 0.43
2,6-Dinitrotoluene 1 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2-Chloronaphthalene NS ND 0.62 ND 0.4 ND 10 ND 0.43
2-Chlorophenol 0.8 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2-Methylnaphthalene 36.4 (Note 3) ND 0.62 ND 0.4 1.1 J ND 2.2
2-Methylphenol 0.100 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2-Nitroaniline 0.430 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
2-Nitrophenol 0.330 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
3&4-Methylphenol 0.9 (Note .3) ND 0.62 ND 0.4 ND 10 ND 0.43
3,3’-Dichlorobenzidine NS ND 1.5 ND 0.4 ND 10 ND 0.43
3-Nitroaniline 0.500 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
4,6-Dinitro-2-methylphenol NS ND 3.1 ND 0.99 ND 26 ND 0.43
4-Bromophenyl-phenylether NS ND 0.62 ND 0.4 ND 10 ND 0.43
4-Chloro-3-methylphenol 0.240 (Notes 1,3) ND 0.62 ND 0.4 ND 10 ND 0.43
4-Chloroaniline 0.220 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
4-Chlorophenyl-phenylether NS ND 0.62 ND 0.4 ND 10 ND 0.43
4-Nitroaniiine NS ND 0.62 ND 0.4 ND 10 ND 0.43
4-Nitrophenol 0.100 (Notes 1, 3) ND 1.5 ND 0.4 ND 10 ND 0.43
Acenaphthene 50 (Notes 2, 3) 0.25 J ND 0.4 24 ND 0.43
Acenaphthylene 41 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Anthracene 50 (Notes 2, 3) 0,54 J 0.08 J ND 0.43
Benzidine NS ND 1.5 ND 0.4 ND 10 ND 0.43
Benzo[a]anthracene 0.224 (Notes 1, 3) r0.37i‘ J J
Benzo[a]pyrene 0.061 (Notes 1, 3) •QM' J 0.36 J 73 0 092 J
Benzo[b]fluoranthene 1.1 (Note 3) 0.59 J 0.56 m m m 0.074 J
Benzo[g,h,i]perylene 50 (Notes 2, 3) 0.3 J 0.31 J 46 0.13 J
Benzo[k]fluoranthene 1.1 (Note 3) 0.18 J 0.16 J Wki&M ND 0.43
Benzyl alcohol NS ND 0.62 ND 0.4 ND 10 ND 0.43
Bis(2-Chloroethoxy)methane NS ND 0.62 ND 0.4 ND 10 ND 0.43
Bis(2-Chloroethyl)Ether NS ND 0.62 ND 0.4 ND 10 ND 0.43
Bis(2-Chloroisopropyf)ether NS ND 0.62 ND 0.4 ND 10 ND 0.43
Bis(2-Ethylhexyl)phthalate 50 (Notes 2, 3) ND 1.5 0.11 0.4 ND 10 0.087 J
Butylbenzylphthalate 50 (Notes 2, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Carbazole NS ND 0.62 ND 0.4 1.5 J ND 0.43
Chrysene 0.4 (Note 3) 0.69.* m m m fj§S78|M 0.13 J
Dibenzo[a,hlAnthracene 0.014 (Notes 1, 3) r0.1>' J J 1 15 ND 0.43
Dibenzofuran 6.2 (Note 3) 0.072 J ND 0.4 "  26 ' ND 0.43
Diethylphthalate 7.1 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Dimethylphthalate 2.0 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Di-n-butylphthalate 8.1 (Note 3) ND 0.62 ND 0.4 ND 10 0.064 J
Dl-n-octylphthalate 50 (Notes 2, 3) 0.066 J 0.071 J ND 10 0.047 J
Fluoranthene 50 (Notes 2, 3) 1.9 0.54 0.058 J
Fluorene 50 (Notes 2, 3) 0.21 J ND 0.4 45 ND 0.43
Hexachlorobenzene 0.41 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Hexachlorobutadiene NS ND 0.62 ND 0.4 ND 10 ND 0.43
Hexachlorocyclopentadiene NS ND 0.62 ND 0.99 ND 26 ND 0.43
Hexachloroethane NS ND 0.62 ND 0.'4 ND 10 ND 0.43
lndeno[1,2,3-cd]pyrene 3.2 (Note 3) 0.25 J 0.24 J *“ 43 “ 0.061 J
Isophorone 4.40 (Note 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Naphthalene 13.0 (Note 3) 0.25 J ND 0.4 2 J ND 1.1
Nitrobenzene 0.200 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
N-Nitrosodimethylamine NS ND 1.5 ND 0.4 ND 10 ND 0.43
N-Nitroso-Di-N-Propylamine NS ND 0.62 ND 0.4 ND 10 ND 0.43
N-Nitrosodiphenylamine NS ND 0.62 ND 0.4 ND 10 ND 0.43
Pentachlorophenol 1.0 (Notes 1, 3) ND 1.5 ND 0.4 ND 10 ND 0.43
Phenanthrene 50 (Notes 2, 3) 0.83 0.35 J I  170 ' 0.065 J
Phenol 0.03 (Notes 1, 3) ND 0.62 ND 0.4 ND 10 ND 0.43
Pyrene 50 (Notes 2, 3) 1.4 0.7 190 0.35 J
Total Confident SVOCs 500 (Note 4) 5.49 2.25 *.*1174 - 0
Total Semi-Volatile TICs NS 242.60 638.89 3452.20 10.0



TABLE 3B
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - SVOCs 

HHMT - PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

[sam ple Location 

^ ^ l d  ID 
^ ^ H s a m p le  No. 

S ff ip l in g  Date 
Matrix

Sample Depth 
Units

NYSDEC RSCO 
(mg/Kg)

TWP-2 

Pf-TWP-2-051905SO19 

AC17870-002 
5/19/2005 

Soil 
9-9.5’ bgs 

mg/Kg

TWP-3 
PI-TWP-3-051805S010 

AC17675-001 

5/18/2005 

Soil 
4.5'-5' bgs 

mg/Kg

TWP-4 

PI-TWP-4-052405S010 
AC 17774-001 

5/24/2005 

Soil 
5.5'-6' bgs 

mg/Kg

TWP-5 

PI-TWP-5-051905S010 
AC17870-003 

5/19/2005 

Soil 
4.3'-4.8* bgs 

mg/Kg

TWP-6 

PI-TWP-6-051805SO10 
AC 17675-002 

5/18/2005 

Soil 
8.5‘-9' bgs 

mg/Kg
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) Cone | MDL | Qua Cone MDL | Qua Cone [ MDL J Qua Cone | MOL [Qua Cone | MDL | Qual
1,2,4-Trichlorobenzene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
1,2-Dichlorobenzene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
1,2-Diphenyihydrazine NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
1,3-Dichlorobenzene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
1,4-Dichlorobenzene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,4,5-T richlorophenol 0.1 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,4,6-Trichlorophenol NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,4-Dichlorophenol 0.4 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,4-Dimethylphenol NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,4-Dinitrophenol 0.200 (Notes 1,3) ND 0.99 ND 2 ND 2.3 ND 1 ND 1.2
2,4-Dinitrotoluene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2,6-Diriitrotoluene 1 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2-Chloronaphthalene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2-Chlorophenol 0.8 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2-Methylnaphthalene 36.4 (Note 3) ND 2 0.16 J 0.12 J ND 2 1.2
2-Methylphenol 0.100 (Notes 1,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2-Nitroaniline 0.430 (Notes 1 „ 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
2-Nitrophenol 0.330 (Notes 1, 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
3&4-Methylphenol 0.9 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
3,3'-Dichlorobenzidine NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
3-Nitroaniline 0.500 (Notes 1, 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4,6-Dinitro-2-methytphenol NS ND 0.4 ND 2 ND 1.1 ND 0.41 ND 1.2
4-Bromophenyl-phenylether NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4-Chloro-3-methylphenol 0.240 (Notes 1,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4-ChloroaniIine 0.220 (Notes 1,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4-Chlorophenyl-phenylether NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4-Nitroaniline NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
4^1Itrophenol 0.100 (Notes 1,3) ND 0.4 ND 1 ND 0.45 ND 0.41 ND 0.47

^ ^ ^ E p h th e n e 50 (Notes 2, 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
' VPfaphthylene 41 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 0.061 J

Anthracene 50 (Notes 2, 3) ND 0.4 ND 0.4 0.11 J ND 0.41 0.084 J
Benzidine NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Benzofajanthracene 0.224 (Notes 1, 3) ND 0.4 0.052 J 0 59 0.044 J J
Benzofajpyrene 0.061 (Notes 1, 3) ND 0.4 0.051 J 0 78 ND 0.41 J
Benzofbjfluoranthene 1.1 (Note 3) ND 0.4 0.12 J 0.05 J 0.86
Benzofg.h.ijperylene 50 (Notes 2, 3) ND 0.4 ND 0.4 ND 0.41 0.35 J
Benzofkjfluoranthene 1.1 (Note 3) ND 0.4 ND 0.4 0.3 J ND 0.41 0.21 J
Benzyl alcohol NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Bis(2-Chloroethoxy)methane NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Bis(2-Chloroethy!)Ether NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Bis(2-Chloroisopropyt)ether NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Bis(2-Ethy1hexyl)phthalate 50 (Notes 2, 3) ND 0.4 0.13 J 0.17 J 0.12 J 0.25 J
Butylbenzylphthalate 50 (Notes 2,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Carbazole NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 0.064 J
Chrysene 0.4 (Note 3) ND 0.4 0.11 J 0.73 0.047 J 0.73
Dibehzofa, hJAnthracene 0.014 (Notes 1, 3) ND 0.4 ND 0.4 r 0.25 J ND 0.41 0.14 ’ J
Dibenzofuran 6.2 (Note 3) ND 0.4 ND 0.4 0.06 J ND 0.41 0.23 J
Diethylphthalate 7.1 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Dimethylphthalate 2.0 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Di-n-butylphthalate 8.1 (Note 3) ND 0.99 ND 0.4 0.085 J ND 1 ND 0.47
Dl-n-octylphthalate 50 (Notes 2, 3) ND 0.4 ND 1 0.06 J ND 0.41 ND 0.47
Fluoranthene 50 (Notes 2, 3) ND 0.4 0.11 J 0.65 0.069 J 0.47
Fluorene 50 (Notes 2 ,3) ND 0.4 ND 0.4 0.046 J ND 0.41 ND 0.47
Hexachlorobenzene 0.41 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Hexachlorobutadiene NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Hexachiorocyclopentadiene NS ND 0.4 ND 0.4 ND 1.1 ND 0.41 ND 0.47
Hexachloroethane NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Indenofl ,2,3-cd]pyrene 3.2 (Note 3) ND 0.4 ND 0.4 0.71 ND 0.41 0.3 0.47
Isophorone 4.40 (Note 3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Naphthalene 13.0 (Note 3) ND 0.99 0.1 J 0.23 J ND 1 0.41 J
Nitrobenzene 0.200 (Notes 1,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
N-Nitrosodimethylamine NS ND 0.4 ND 2 ND 0.45 ND 0.41 ND 0.47
fi^fcso-D i-N-Propylam ine NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
J^^Hsodiphenylamine NS ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
PeflCSchlorophenol 1.0 (Notes 1.3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 1.2
Phenanthrene 50 (Notes 2, 3) ND 0.4 0.096 J 0.57 0.074 J 0.69
Phenol 0.03 (Notes 1,3) ND 0.4 ND 0.4 ND 0.45 ND 0.41 ND 0.47
Pyrene 50 (Notes 2, 3) ND 0.4 0.1 J 0.95 0.089 J 0.95
Total Confident SVOCs 500 (Note 4) 0 0 7.08 0 4.9
| lo ta l Semi-Volatile TICs NS 6.04 215.0 23.0 | 3.81 560.29 I



TABLE 3B
SUMMARY OF SOIL ANALYTICAL RESULTS AOC-UST2 - SVOCs 

HHMT - PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Notes and Abbreviations:

mg/Kg = milligrams per Kilogram

bgs = feet below ground surface (see Note 5)
NYSDEC = New York State Department of Environmental Conservation

RSCO = Recommended Soil Cleanup Objective
Cone = Concentration
MDL = Minimum detection limit
Qual = Laboratory data qualifier
NA = Not analyzed
NS = No standard
ND = Not detected
TICs -  Tentatively Identified Compounds
J = Data indicates the presence of a compound that meets the identification criteria. 
The result is less than the quantitation limit but greater than zero. The concentration 
given is an approximate value.

Note 1: Results compared to NYSDEC RSCO or laboratory MDL, whichever value is 
more stringent.
Note 2: Health-based criterion exceed the 50 mg/Kg maximum for individual semi- 
volatile contaminants.
Note 3: NYSDEC RSCO is based on the Soil Cleanup Objective to Protect 
Groundwater Quality.
Note 4: As per TAGM #4046, the RSCO for Total Semi-volatile Organic Compounds 
is 500 ppm (equivalent to 500 mg/Kg).
Note 5: Soil borings (JST2-5, UST2-5A, TWP-1, TWP-1 A, and TWP-4 were 
located on the soil surcharge pile. The reference point for the depth at these 
locations is the land surface adjacent to the pile, considered to be 

approximately equivalent to the original (pre-surcharge) land surface that is 
now covered.



TABLE 4A
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location 

Field ID
Lab Sample No. 
Sampling Date 

Matrix

Recommended 
Groundwater 

Cleanup 
Standard/Guidance 
Value (RGCS/G)*

TWP-1 

PI-TWP-1-052305WG01 

AC17758-003 

5/23/2005 

Aqueous

TWP-2 

PI-TWP-2-051905WG01 

AC17870-004 

5/19/2005 

Aqueous

TWP-3 

PI-TWP-3-051805WG01 

AC17675-003 

5/18/2005 

Aqueous

TWP-4 

PI-TWP-4-052405WG01 

AC 17774-003

5/24/2005

Aqueous

Units Ufl/L ug/L ug/L ug/L

VOLATILE ORGANIC COMPOUNE>S (VOCs) Cone MDL Qual Cone MDL Qual Cone MDL Qual Cone MDL Qual

1.1,1,2-Tetrachloroethane 5 ND 0.37 ND 0.44 ND 0.19 ND 0.6

1.1.1-Trichtoroethane 5 ND 0.45 ND 0.53 ND 0.44 ND 0.6

1,1,2.2-Tetrachloroethane 5 ND 0.18 ND 0.21 ND 0.36 ND 0.6

1,1,2-Trichloroethane 1 ND 0.39 ND 0.46 ND 0.31 ND 0.6

1,1-Dichloroethane 5 m 0.31 ND 0.37 ND 0.19 ND 0.6

1.1-Dichloroethene 5 ND 1.4 ND 1.6 ND 1.7 ND 0.6

1,2-Dichloroethane 0.6 ND 1.7 ND 2 ND 0.83 ND 0.6

1,2-Dichloropropane 1 ND 1.2 ND 1.5 ND 1.5 ND 0.6

2-Butanone 50 ND 1.2 ND 1.4 ND 0.93 ND 0.6

2-Chloroethytviny)ether NS/NG ND 0.98 ND 1,2 ND 2 ND 1.5

2-Hexanone NS/NG ND 0.5 ND 0.6 ND 0.39 ND 0.6

4-Methyl-2-Pentanone NS/NG ND 0.34 ND 0.4 ND 0.5 ND 0.6

Acetone 50 ND 0.43 ND 0.51 ND 0.12 ND 0.6

Acrolein 5 ND 0.67 ND 0.8 ND 2 ND 0.6

Acryfonitrite 5 1 ND 1.2 ND 1.9 ND 1.5

Benzene 1 ND 2.2 ND 2.7 ND 4.1 ND 0.6

Bromodichloromethane 50 ND 1.5 ND 1.8 ND 1.4 ND 0.6

Bromoform 50 ND 1.3 ND 1.6 ND 1.4 ND 0.6

Bromomethane 5 ND 2.7 1.9 3.2 ND 4.1 ND 0.6

Carbon disulfide NS/NG ND 4.2 ND 5 ND 1.9 ND 0.6

Carbon tetrachloride 5 ND 2.7 ND 3.2 ND 2.8 ND 0.6

Chlorobenzene 5 ND 1.2 ND 1.5 ND 2.1 ND 1.5

Chloroethane 5 ND 0.49 ND 0.58 ND 0.45 ND 0.6

Chloroform 7 ND 2 ND 2.4 ND 2.2 ND 0.6

Chloromethane NS/NG ND 7 ND 8.3 ND 7.5 ND 0.6

Cis-1,2-Dichloroethene 5 ND 0.39 ND 0.46 ND 0.31 ND 0.6

C is-1,3-Dichloropropene 0.4 (Total) ND 2.4 ND 2.9 ND 1.6 ND 0.6

Dibromochloromethane 50 ND 1.1 ND 1.4 ND 1.6 ND 0.6

Ethylbenzene 5 2.5 0.36 ND 0.42 ND 0.18 ND 0.6

M&p-Xylenes 5 ND 0.2 ND 0.24 ND 0.17 ND 0.6

Methylene chloride 5 ND 0.25 ND 0.3 ND 0.22 ND 0.6

O-Xylene 5 ND 0.58 ND 0.69 ND 11 ND 0.6

Styrene 5 ND 0.42 ND 0.5 ND 0.15 ND 0.6

Tetrachloroethene 5 ND 0.45 ND 0.53 ND 0.18 ND 0.6

Toluene 5 ND 0.51 ND 0.61 ND 0.31 ND 0.6

Trans-1,2-Dichloroethene 5 ND 0.36 ND 0.43 ND 0.16 ND 0.6

Trans-1,3-Dichloropropene 0.4 (Total) ND 0.46 ND 0.55 ND 0.38 ND 0.6

Trichloroethene 5 ND 0.29 ND 0.35 ND 0.26 ND 0.6

Vinyl chloride 2 ND 0.39 ND 0.46 ND 0,49 ND 0.6

Total Confident VOCs 10 0 0 0 0

Tota l VOC TICs NS/NG 0 1.7 J 2.2 J 0

NS/NG ND 0.41 ND 0.49 ND 0.3 ND 0.6

Nntfis and Abbreviations

* = RGCS/G values are based on the New York State Title 6 CRR {Codes, Rules and 
Regulations) Part 703 Surface and Groundwater Quality Standards. A guidance value is 
used where a standard has not been adopted for a substance. 
ug/L = micrograms per liter (all concentrations are given in ug/L).

VOCs = Volatile Organic Compounds

Cone = Concentration
MDL = Minimum detection limit

Qual = Laboratory data qualifier

NS = No standard

NG = No guidance value

ND = Not detected
B = The analyte was found in the laboratory blank as well as the sample, indicating possible laboratory 
contamination o f the sample.

TICs = Tentatively Identified Compounds
J = Compound detected at a concentration lower than the reporting limit and the calibration range for 
the compound. Estimated concentration range is provided.



TABLE 4A
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location
Recommended
Groundwater

Cleanup
Standard/Guidance

TWP-5 TWP-6 FB FB

Field ID PI-TWP-5-051905WG01 PI-TWP-6-051805WG01 PI-FB-01-051805WQ01 PI-FB-01-051905WQ01

Lab Sample No. AC17870-005 AC17675-004 AC 17675-005 AC17870-006

Sampling Date 5/19/2005 5/18/2005 5/18/2005 5/19/2005

Matrix Value (RGCS/G)* Aqueous Aqueous Aqueous Aqueous

Units ug/L ug/L ug/L ug/L

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone MDL | Qual Cone MDL Qual Cone | MDL Qua Cone | MDL Qual

1,1,1,2-Tetrachloroethane 5 ND 0.37 ND 0.19 ND 0.2 ND 0.2

1,1.1-Trichloroethane 5 ND 0.45 ND 0.44 ND 0.19 ND 0.19

1,1,2,2-Tetrachloroethane 5 ND 0.18 ND 0.36 ND 0.19 ND 0.19

1,1,2-Trichloroethane 1 ND 0.39 ND 0.31 ND 0.27 ND 0.27

1,1-Dichloroethane 5 ND 0.31 ND 0.19 ND 0.31 ND 0.31

1.1-Dichloroethene 5 ND 1.4 ND 1.7 ND 0.24 ND 0.24

1.2-Dichloroethane 0.6 ND 1.7 ND 0.83 ND 0.25 ND 0.25

1,2-Dichloropropane 1 ND 1.2 ND 1.5 ND 0.29 ND 0.29

2-Butanone 50 ND 1.2 ND 0.93 ND 0.44 ND 0.44

2-Chloroethylvinylether NS/NG ND 0.98 ND 2 ND 0.39 ND 0.39

2-Hexanone NS/NG ND 0.5 ND 0.39 ND 0.45 ND 0.45

4-Methyl-2-Pentanone NS/NG ND 0.34 ND 0.5 ND 0.22 ND 0.22

Acetone 50 ND 0.43 ND 0.12 ND 3.1 ND 3.1

Acrolein 5 ND 0.67 ND 2 ND 3.1 ND 3.1

Acrylonitrile 5 ND 1 ND 1.9 ND 0.63 ND 0.63

Benzene 1 ND 2.2 ND 4.1 ND 0.23 ND 0.23

Bromodichloromethane 50 ND 1.5 ND 1.4 ND 0.21 ND 0.21

Bromoform 50 ND 1.3 ND 1.4 ND 0.33 ND 0.33

Bromomethane 5 ND 2.7 ND 4.1 ND 0.54 ND 0.54

Carbon disulfide NS/NG ND 4.2 ND 1.9 ND 0.37 ND 0.37

Carbon tetrachloride 5 ND 2.7 ND 2.8 ND 0.24 ND 0.24

Chlorobenzene 5 ND 1.2 ND 2.1 ND 0.19 ND 0.19

Chloroethane 5 ND 0.49 ND 0.45 ND 0.37 ND 0.37

Chloroform 7 ND 2 ND 2.2 ND 0.22 ND 0.22

Chlorome thane NS/NG ND 7 ND 7.5 ND 0.36 ND 0.36

Cis-1,2-Dichloroethene 5 ND 0.39 ND 0.31 ND 0.18 ND 0.18

Cis-1,3-Dichloropropene 0.4 (Total) ND 2.4 ND 1.6 ND 0.17 ND 0.17

Dibromochloromethane 50 ND 1.1 ND 1.6 ND 0.37 ND 0.37

Ethylbenzene 5 ND 0.36 ND 0.18 ND 0.45 ND 0.45

M&p-Xylenes 5 ND 0.2 ’ ND 0.17 ND 0.47 ND 0.47

Methylene chloride 5 ND 0.25 ND 0.22 ND 0.84 1.7 0.84 B
O-Xylene 5 ND 0.58 ND 11 ND 0.3 ND 0.3

Styrene 5 ND 0.42 ND 0.15 ND 0.097 ND 0.097

Tetrachloroethene 5 ND 0.45 ND 0.18 ND 0.28 ND 0.28

Toluene 5 ND 0.51 ND 0.31 ND 0.15 ND 0.15
T rans-1,2-Dichloroethene 5 ND 0.36 ND 0.16 ND 0.34 ND 0.34
Trans-1,3-Dichloropropene 0.4 (Total) ND 0.46 ND 0.38 ND 0.14 ND 0.14

Trichloroethene 5 ND 0.29 ND 0.26 ND 0.21 ND 0.21

Vinyl chloride 2 ND 0.39 ND 0.49 ND 0.51 ND 0.51

Total Confident VOCs 10 0 0 0 1.7

Total VOC TICs NS/NG 1.4 J 2.2 J 0 0

Total Petroleum Hydrocarl NS/NG ND 0.41 | ND 0.3 NA | NA

Notes and Abbreviations:

* *  RGCS/G values are based on the New York State Title 6 CRR (Codes. Rules and Regulations) Part 
703 Surface and Groundwater Quality Standards. A guidance value is used where a standard has not 
been adopted for a substance.

ug/L = micrograms per liter (all concentrations are given in ug/L).

VOCs = Volatile Organic Compounds

Cone = Concentration 

MDL = Minimum detection limit 

Qual = Laboratory data qualifier 

NS = No standard 

NG = No guidance value 
ND = Not detected

B = The analyte was found in the laboratory blank as well as the sample, indicating 
possible laboratory contamination of the sample.

TICs = Tentatively Identified Compounds

J = Compound detected a t a concentration lower than the reporting limit and the calibration range for the 
compound. Estimated concentration range is provided.



TABLE 4A
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AOC-UST2 - VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location 

Field fD

Lab Sample No. 
Sampling Date 

Matrix 
Units

Recommended 
Groundwater Cleanup 

Standard/Guidance 
Value (RGCS/G)*

FB

PI-FB-01-052305WQ01 

AC 17758-004 

5/23/2005 

Aqueous 
ug/L

FB

PI-FB-01-052405WQ01

AC17774-002

5/24/2005

Aqueous
ug/L

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone MDL Qua! Cone MDL Qual

1,1.1,2-Tetrachloroethane 5 ND 0.63 ND 0.22

1.1,1-Trichloroethane 5 ND 0.46 ND 0.18

1.1,2.2-Tetrachloroethane 5 ND 0.27 ND 0.24

1.1,2-T richloroethane 1 ND 0.33 ND 0.23

1,1-Dichloroethane 5 ND 0.47 ND 0.25

1,1-Dichloroethene 5 ND 0.31 ND 1

1,2-Dichloroethane 0.6 ND 0.23 ND 0.18

1.2-Dichloropropane 1 ND 0.57 ND 0.41

2-Butanone 50 ND 0.75 ND 0.52

2-Chloroethylvinylether NS/NG ND 0.3 ND 0.31

2-Hexanone NS/NG ND 0.45 ND 0.2

4-Methyt-2-Pentanone NS/NG ND 0.36 ND 0.28

Acetone 50 ND 3.4 ND 5.6

Acrolein 5 ND 3.6 ND 2.3

Acrytonitrile 5 ND 1.1 ND 1.1

Benzene 1 ND 0.24 ND 0.14

Bromodichioromethane 50 ND 0.45 ND 0.2

Bromoform 50 ND 0.52 ND 0.23

Bromomethane 5 ND 0.46 ND 0.34

Carbon disulfide NS/NG ND 0.51 ND 0.29

Carbon tetrachloride 5 ND 0.91 ND 0.21

Chlorobenzene 5 ND 0.2 ND 0.37

Chloroethane 5 ND 0.73 ND 0.47

Chloroform 7 NO 0.25 ND 0.36

Chloromethane NS/NG ND 0.82 ND 0.36

Cis-1,2-Dichloroethene 5 ND 0.36 ND 0.3

Cis-1,3-Dichloropropene 0.4 (Total) ND 0.3 ND 0.24

Dibromochloromethane 50 ND 0.62 ND 0.27

Ethylbenzene 5 ND 0.67 ND 0.34

M&p-Xylenes 5 ND 0.81 ND 0.54

Methylene chloride 5 ND 0.63 1.1 0.49

O-Xylene 5 ND 0.17 ND 0.14

Styrene 5 ND 0.15 ND 0.22

Telrachloroethene 5 ND 0.41 ND 0.28

Toluene 5 ND 0.18 ND 0.22

Trans-1,2-Dichloroethene 5 ND 0.52 ND 0.5

Trans-1,3-Dichloropropene 0.4 (Total) ND 0.37 ND 0.13

Trichloroethene 5 ND 0.47 ND 0.37

Vinyl chloride 2 ND 0.62 ND 0.42

Total Confident VOCs 10 0 1.1

Total VOC TICs NS/NG 0 0

Total Petroleum Hydrocarbons NS/NG NA NA

Notes and Abbreviations:

* *  RGCS/G values are based on the New York State Title 6  CRR (Codes. Rules and Regulations) Part 703 
Surface and Groundwater Quality Standards. A guidance value is used where a standard has not been 
adopted for a substance.

ug/L = micrograms per liter (all concentrations are given in ug/L).

VOCs = Volatile Organic Compounds

Cone = Concentration 

MDL = Minimum detection limit 

Qual -  Laboratory data qualifier 

NS = No standard 

NG = No guidance value 
NO = Not detected
B = The analyte was found in the laboratory blank as well as the sample, indicating 
possible laboratory contamination of the sample.

TICs = Tentatively Identified Compounds
J » Compound detected at a concentration lower than the reporting limit and the . .
calibration range for the compound. Estimated concentration range is provided.



TABLE 4B
SUMMARY OF GROUNDWATER A ^ ^ T IC A L  RESULTS AOC-UST2 - SVOCs 

HHMT-PORT FACILITY, SITE 1 
STATEN iSHPIb. NEW YORK

Sample Location
Recommended

Groundwater

TWP-1 TWP-2 TWP-3 TWP-4 TWP-5 TWP-6
Field ID PI-TWP-1-052305W G01 PI-TW P-2-051905W G 01 PI-TWP-3-051805W G 01 PI-TWP-4-052405WG01 PI-TWP-5-051905WG01 PI-TWP-6-051805WG01
Lab Sample No. AC17758-003 AC 17870-004 AC17675-003 AC17774-003 AC 17870-005 AC17675-004
Sam pling Date Guidance Value 5/23/2005 5/19/2005 5/18/2005 5/24/2005 5/19/2005 5/18/2005
Matrix (RGCS)* Aqueous Aqueous Aqueous Aqueous Aqueous Aqueous
Units ug/L ug/L ug/L ug/L ug/L ug/L

Semi-Volatile O rgan ic Compo jn d  (SVOCs) Cone MDL Qual Cone MDL Qual Cone MDL Qual Cone MDL J Qual Cone MDL Qual Cone MDL Qual

1,2.4-Trichlorobenzene 5 NO 0.37 ND 0.44 ND 0.19 ND 0.6 ND 0.37 ND 0.19

1,2-Dichtorobenzene 3 ND 0.45 ND 0.53 ND 0.44 ND 0.6 ND 0.45 ND 0.44
1,2-Diphenylhydrazine NS/NG ND 0.18 ND 0.21 ND 0.36 ND 0.6 ND 0.18 ND 0.36
1,3-Dichlorobenzene 3 ND 0.39 ND 0.46 ND 0.31 ND 0.6 ND 0.39 ND 0.31
1,4-Dichlorobenzene 3 ND 0.31 ND 0.37 ND 0.19 ND 0.6 ND 0.31 ND 0.19
2,4,5-Trichlorophenol NS/NG ND 1.4 ND 1.6 ND 1.7 ND 0.6 ND 1.4 ND 1.7
2,4.6-Trichlorophenol NS/NG ND 1.7 ND 2 ND 0.83 ND 0.6 ND 1.7 ND 0.83
2,4-Dichlorophenol 5 ND 1.2 ND 1.5 ND 1.5 NO 0.6 ND 1.2 ND 1.5
2,4-Dimethylphenol 50 ND 1.2 ND 1.4 ND 0.93 ND 0.6 ND 1.2 ND 0.93
2,4-Dinitrophenol 10 ND 0.98 ND 1.2 ND 2 ND 1.5 ND 0.98 ND 2
2,4-Dinttrotoluene 5 ND 0.5 ND 0.6 ND 0.39 ND 0.6 ND 0.5 ND 0.39
2,5-Dinitrotoluene 5 ND 0.34 ND 0.4 ND 0.5 ND 0.6 ND 0.34 ND 0.5
2-Chloronaphthalene 10 ND 0.43 ND 0.51 ND 0.12 ND 0.6 ND 0.43 ND 0.12
2-Chlorophenol NS/NG ND 0.67 ND 0.8 ND 2 ND 0.6 ND 0.67 ND 2
2-Methylnaphthalene NS/NG 1.0 1.0 J ND 1.2 ND 1.9 ND 1.5 ND 1 ND 1.9

2-Methylphenol NS/NG ND 2 2 ND 2.7 ND 4.1 ND 0.6 ND 2.2 ND 4.1

2-Nitroaniline 5 NO 1.5 ND 1.8 ND 1.4 ND 0.6 ND 1.5 ND 1.4

2-Nitrophenol NS/NG ND 1.3 ND 1.6 ND 1.4 ND 0.6 ND 1.3 ND 1.4
3&4-Methylphenol NS/NG ND 2.7 1.9 3.2 ND 4.1 ND 0.6 ND 2.7 ND 4.1

3,3'-Dichlorobenzidine 5 ND 4.2 ND 5 ND 1.9 ND 0.6 ND 4.2 ND 1.9
3-Nitroaniline 5 ND 2.7 ND 3.2 ND 2.8 ND 0.6 ND 2.7 ND 2.8
4,6-Dinitro-2-methylphenol NS/NG ND 1.2 ND 1.5 ND 2.1 ND 1.5 ND 1.2 ND 2.1
4-Bromophenyl-phenylether NS/NG ND 0.49 ND 0.58 ND 0.45 ND 0.6 ND 0.49 ND 0.45
4-Chloro-3-roethytphenol NS/NG ND 2 ND 2.4 ND 2.2 ND 0.6 ND 2 ND 2.2
4-Chloroaniline 5 ND 7 ND 8.3 ND 7.5 ND 0.6 ND 7 ND 7.5
4-Chlorophenyl-phenytether NS/NG ND 0.39 ND 0.46 ND 0.31 ND 0.6 ND 0.39 ND 0.31
4-Nitroaniline 5 ND .2-4 ND 2.9 ND 1.6 ND 0.6 ND 2.4 ND 1.6
4-Nitrophenol NS/NG ND 1.1 ND 1.4 ND 1.6 ND 0.6 ND 1.1 ND 1.6
Acenaphthene 20 2.5 0.36 ND 0.42 ND 0.18 ND 0.6 ND 0.36 ND 0.18
Acenaphthytene NS/NG ND 0.2 ND 0.24 ND 0.17 ND 0.6 ND 0.2 ND 0.17
Anthracene 50 ND 0.25 ND 0.3 ND 0.22 ND 0.6 ND 0.25 ND 0.22
Benzidine 5. ND 0.58 ND 0.69 ND 11 ND 0.6 ND 0.58 ND 11
Benzo[a]anthracene 0.002 ND 0.42 ND 0.5 ND 0.15 ND 0.6 ND 0.42 ND 0.15
Benzo[a]pyrene MDL ND 0.45 ND 0.53 ND 0.18 ND 0.6 ND 0.45 ND 0.18
Benzo[b]fluoranthene 0.002 ND 0.51 ND 0.61 ND 0.31 ND 0.6 ND 0.51 ND 0.31
Benzofp,h,i]perylene NS/NG ND 0.36 ND 0.43 ND 0.16 ND 0.6 ND 0.36 ND 0.16
Benzo(k]ftuoranthene 0.002 ND 0.46 ND 0.55 ND 0.38 ND 0.6 ND 0.46 ND 0.38
Bis(2-Chloroethoxy)methane 5 ND 0.29 ND 0.35 ND 0.26 ND 0.6 ND 0.29 ND 0.26
Bis(2-Chloroethyl)Ether 1 ND 0.39 ND 0.46 ND 0.49 ND 0.6 ND 0.39 ND 0.49
Bis(2-Chloroisopropyt)ether NS/NG ND 0.3 NO 0.35 ND 0.23 1.5 0.6 ND 0.3 ND 0.23
Bis(2-Ethylhexyl)phthalate 5 ND 0.27 1.7 0.32 2.2 0.7 ND 0.6 1.4 0.27 2.2 0.7



TABLE 4B
SUMMARY OF GROUNDWATER A N ^ H C A L  RESULTS AOC-UST2 - SVOCs 

HHMT-PORT IV O ^ P a CILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location
Recommended
Groundwater

TWP-1 TWP-2 TWP-3 TWP-4 TWP-5 TWP-6
Field ID PI-TWP-1-052305WG01 PI-TWP-2-051905WG01 PI-TWP-3-051805WG01 PI-TWP-4-052405WG01 PI-TWP-5-051905WG01 PI-TW P-6-051805W G 01
Lab Sample No. AC17758-003 AC17870-004 AC17675-003 AC17774-003 AC 17870-005 AC17675-004
Sam pling Date Guidance Value 5/23/2005 5/19/2005 5/18/2005 5/24/2005 5/19/2005 5/18/2005
Matrix (RGCS)* Aqueous Aqueous Aqueous Aqueous Aqueous Aqueous
Units ug/L ug/L ug/L ug/L ug/L ug/L

Semi-Volatile O rgan ic Com po in d  (SVOCs) Cone MDL Qua! Cone MDL Qual Cone MDL Qual Cone MDL Qual Cone1 MDL Qual Cone MDL Qual

Butylbenzylphthalate 50 ND 0.41 ND 0.49 ND 0.3 ND 0.6 ND 0.41 ND 0.3
Carbazole NS/NG ND 0.35 ND 0.42 ND 0.21 ND 0.6 ND 0.35 ND 0.21
Chrysene 0.002 ND 0.19 ND 0.22 ND 0.31 ND 0.6 NO 0.19 ND 0.31
Dibenzofa,h]Anthracene NS/NG ND 0.5 ND 0.6 ND 0.2 ND 0.6 ND 0.5 ND 0.2
Dibenzofuran NS/NG ND 1.7 ND 2.1 ND 1.4 ND 0.6 ND 1.7 ND 1.4
Diethylphthalate 50 2.3 0.24 ND 0.26 ND 0.26 ND 0.6 ND 0.24 ND 0.26
Dimethylphthalate 50 ND 0.5 ND 0.6 ND 0.19 ND 0.6 ND 0.5 ND 0.19
Di-n-butylphthalate 50 ND 0.22 1.5 0.27 ND 0.22 ND 0.6 ND 0.22 ND 0.22
Dl-n-octylphthalate 50 ND 0.24 ND 0.28 ND 0.37 ND 0.6 ND 0.24 ND 0.37
Fluoranthene 50 ND 0.36 ND 0.43 ND 0.18 ND 0.6 ND 0.36 ND 0.10
Fluorene 50 NO 0.21 ND 0.25 ND 0.26 ND 0.6 ND 0.21 ND 0.26
Hexachlorobenzene 0.04 ND 0.56 ND 0.67 ND 0.45 ND 0.6 ND 0.56 ND 0.45
Hexachlorobutadiene 0.5 ND 0.34 ND 0.41 ND 0.27 ND 0.6 ND 0.34 ND 0.27
Hexachlorocyciopentadiene 5 ND 6.2 ND 7.4 ND 3 ND 0.6 ND 6.2 ND 3
Hexachloroethane 5 ND 0.51 ND 0.61 ND 0.38 ND 0.6 ND 0.51 ND 0.38
Indenofl ,2.3-cdlpyrene 0.002 ND 0.72 ND 0.86 ND 0.19 ND 0.6 ND 0,72 ND 0.19
Isophorone 50 ND 0.23 ND 0.27 ND 5.9 1.4 0.6 ND 0.23 ND 5.9
Naphthalene 10 0.19 ND 0.23 ND 0.11 ND 1.5 ND 0.19 ND 0.11
Nitrobenzene 0.4 ND 0.83 ND 0.99 ND 0.31 ND 0.6 ND 0.83 ND 0.31
N-Nitrosodimethylamine NS/NG ND 6.4 ND 7.6 ND 12 ND 0.6 ND 6.4 ND 12
N-Nitroso-Di-N-Propylamine NS/NG ND 0.55 ND 0.66 ND 0.35 ND 0.6 ND 0.55 ND 0.35
N-Nitrosodiphenytamine 50 ND 0.37 ND 0.44 ND 0.3 ND 0.6 ND 0.37 ND 0.3
Pentachlorophenol 1.0 (Total Phenols) ND 0.96 ND 1.1 ND 1.1 ND 1.5 ND 0.96 ND 1.1
Phenanthrene 50 ND 0.23 1.4 0.27 ND 0.24 27 0.6 ND 0.23 ND 0.24
Phenol 1.0 (Total Phenols) H s & i i 1 m m 1.2 ND 1.8 ND 0.6 ND 1 ND 1.8
Pyrene 50 ND 0.17 ND 0.2 ND 0.25 ND 0.6 ND 0.17 ND 0.25

Tota l Confident SVOCs NS/NG 26.8 2.2 0 0 0 0

Tota l SVOC TICs NS/NG 1044.80 J 354.0 J 127.30 J 335.10 J 16.0 J 104.70

N o te s  a n d  A b b re v ia tio n s :

ug/L = micrograms per liter (all concentrations are given in ug/L).

* = RGCS/G values are based on New York State Title 6 CRR (Codes, Rules 
and Regulations) Part 703. The guidance value is utilized where a standard 
value has not been adopted for a substance.

SVOCs s  Semi-volatile Organic Compounds

Cone -  Concentration

MDL = Minimum detection limit

Qual = Laboratory data qualifier

NS = No standard

ND -  Not detected

TICs = Tentatively Identified Compounds 

NG -  No guidance value
J = Compound detected at a concentration lower than the reporting limit and the calibration range 
for the compound. Estimated concentration range is provided.



Supp lem enta l Remedial Investigation Report Site 1

One or more PAH compounds, a subset of SVOCs, were detected at concentrations in excess of their 

respective RSCOs in ten of the 17 soil samples collected at AOC-UST2. No SVOCs other than PAH 

compounds were detected at concentrations greater than their respective RSCOs. The soil samples 

collected from the 9-10 foot bgs depth interval at location UST2-4, the 6.5-7 foot bgs depth interval at 

location UST2-4A, the 6-6.5 ft bgs depth interval at UST2-4B, the 4.5-5 foot bgs depth interval at 

location UST2-6, the 9-9.5 foot bgs depth interval at location TWP-2, the 5-5.5 foot bgs depth interval at 

location TWP-3, and the 4.3-4.8 foot bgs depth interval at location TWP-5 did not contain any PAH 

compounds, or other SVOCs, at concentrations greater than their respective RSCOs. In addition, except 

for the soil sample collected from the 4-4.5 foot bgs depth interval at location TWP-1 A, the soil samples 

contained concentrations of PAH compounds that are similar to the concentrations of those compounds 

throughout the Facility.

The concentration of TPHC ranged from non-detect in the soil samples collected at locations TWP-2 and 

TWP-5 to 48,000 mg/kg in the soil sample collected from the 6-8 foot bgs depth interval at soil boring 

location UST2-4. No RSCO has been established for TPHC in soil.

Quality Assurance/Quality Control Samples Associated with Soil Samples

To monitor the effectiveness of field decontamination procedures, the Port Authority prepared three field 

blanks by running laboratory-grade SI water over the stainless steel trowel used in the collection of soil 

samples. All three field blanks were analyzed for VOCs. No VOCs were detected in any of the three 

field blanks; therefore, field decontamination procedures were effective.

Summary of Groundwater Sampling Analytical Results and Appropriate NYSDEC Standards 

As noted above, six soil borings were converted to temporary wells between May 13 and 24, 2005. The 

temporary wells were installed to confirm whether LNAPL was mobile, to access an LNAPL sample (if 

LNAPL migrated into one or more of the temporary wells), and to access a groundwater sample. Based 

upon measurements made using an oil/water indicator, LNAPL had not migrated into any temporary well 

as of May 24, 2005. Therefore, LNAPL samples could not be collected because a sufficient volume of 

LNAPL could not be separated from other matrices and it was concluded that the LNAPL in the vicinity 

of the temporary wells was immobile.



Supp lem enta l Remedial Investigation  Report Site 1

Groundwater samples were collected to determine whether LNAPL and/or impacted soils, known to be 

present in several areas in the vicinity of AOC-UST2, was/were acting as a source area for groundwater 

impacts. In order to confirm whether the LNAPL was acting as a source area, the six temporary wells 

were installed in two east-west lines. Each line of temporary wells included an upgradient temporary 

well, a temporary well located immediately downgradient of the LNAPL area, and a downgradient 

temporary well. The northern transect consisted of upgradient temporary well TWP-1 A, LNAPL area 

temporary well TWP-2, and downgradient temporary well TWP-3. The southern transect consisted of 

upgradient temporary well TWP-4, LNAPL area temporary well TWP-5, and downgradient temporary 

well TWP-6. All groundwater samples were analyzed for PP VOCs, PP SVOCs, and TPHC. The 

analytical results are tabulated in Tables 4A and 4B and summarized below. Temporary well locations 

are shown on Figure 4.

For discussion purposes, the results have been compared, as appropriate, to current NYSDEC 

AWQSGVs. The NYSDEC AWQSGVs assume that groundwater is classified as GA, a potential 

drinking water source. Given the location of the Facility and the potential for water to be saline, the 

published AWQSGVs are not appropriate. However,'at this time, these represent the only standards and 

guidance values available for ambient groundwater. Please note that the reference of these standards in 

this report does not represent any agreement or concurrence that the same are appropriate for usage at this 

site.

No targeted VOCs were detected in the groundwater samples. The concentration of VOC TICs ranged 

from non-detect at both downgradient temporary wells (TWP-3 and 6) and LNAPL area temporary well 

TWP-5 to 39.1 ug/L at upgradient temporary well TWP-1A.

Several targeted SVOCs were detected in the groundwater samples; however, the only SVOCs detected at 

concentrations greater than their respective AWQSGVs were naphthalene and phenol. Naphthalene was 

detected at a concentration greater than its AWQSGV at upgradient temporary well TWP-1A. Phenol 

was detected at a concentration greater than its AWQSGV at LNAPL area temporary well TWP-2 and 

upgradient temporary well TWP-1 A. The concentration of total SVOC TICs ranged from 16 ug/L at 

LNAPL area temporary well TWP-5 to 1044.8 ug/L at upgradient temporary well TWP-1 A.

TPHC was not detected in the groundwater samples collected from downgradient temporary wells TWP-3 

and TWP-6, LNAPL area temporary well TWP-5, or upgradient well TWP-4. The concentration of
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TPHC at upgradient well TWP-1 A was 26.8 ug/L, while the concentration of TPHC at LNAPL area well 

TWP-2 was 2.2 ug/L.

Quality Assurance/Quality Control Associated with Groundwater Samples

To monitor the effectiveness of the field decontamination procedures, the Port Authority prepared and 

analyzed four field blanks. The field blanks were analyzed for TCL VOCs and were prepared by running 

laboratory-grade DI water over the sampling equipment.

The targeted VOC methylene chloride was detected in field blanks PI-FB-01-052405WQ01 and PI-FB- 

01-051905WQ01 (see Table 4A for a summary of the QA/QC results). Methylene chloride is a common 

laboratory contaminant, and the reported concentration for this compound in one of the field blanks was 

flagged with a “B,” indicating that the compound was detected in an associated method blank. It is likely 

that the presence of this compound in the field blanks was due to laboratory contamination.

No other VOC was detected in either field blank.

6.2 Data Evaluation Portion of the SRI

Although fieldwork was not performed to evaluate the effect of groundwater impacts at Site 1 on the 

quality of surface water and sediment in Bridge Creek or to evaluate soil and groundwater quality in the 

vicinity of the hydrogen holders, HMM reviewed previous analytical data pertaining to these 

environmental issues. These data have been reported in the September 2004 report entitled Revised  -  Site 

Investigation and Conceptual Rem edial Workplan; however, a summary of the relevant data are 

summarized in the following sections for the reader’s convenience.

6.2.1 P rev io u s  G roundw ater, S u r fa ce  W ater, a n d  S ed im en t A n a ly tic a l R esu lts  

Groundwater sampling was conducted at selected Site 1 wells during the SI and the Surcharge Pilot 

Study, conducted as part of the RI. Groundwater samples collected during both the SI and the RI were 

analyzed for PP VOCs, PP SVOCs, PP pesticides and PCBs, TAL metals, TPHC, oil and grease, total 

cyanide, and total phenolics. One groundwater sample was collected from each of eight monitoring wells 

during the SI and each of six monitoring wells during the Surcharge Pilot Study. Please note, the wells 

sampled during the SI were located throughout Site 1, but the wells sampled during the Surcharge Pilot 

Study were located in exclusively in the northern half of Site 1. The groundwater analytical results are 

tabulated in Appendix C and are shown on the Figures provided in the same Appendix.
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Surface water and sediment sampling was conducted concurrently with the groundwater sampling effort 

during the SI. Surface water samples, but not sediment samples, were collected concurrently with 

groundwater samples during the RI as well. The SI surface water and sediment sampling locations were 

selected based on their proximity to wells where groundwater samples were also collected and to a “white 

material” previously observed at Bridge Creek. The RI surface water samples were located in Bridge 

Creek adjacent to the surcharge soil stockpile. All surface water and sediment samples were analyzed for 

TAL metals. In addition, the surface water samples were analyzed for pH using portable pH meters. The 

surface water and sediment sampling results are tabulated in Appendix C.

The analytical results for the SI groundwater sampling effort indicates that the only substances detected at 

concentrations greater than their respective NYSDEC AWQSGVs were ethylbenzene, xylene, phenol, 

1,2-benzphenanthracene, benzo(a)anthracene, and the metals arsenic and cadmium. The concentration of 

ethylbenzene and xylene exceeded their respective AWQSGVs only in the sample from PG-CS-7. The 

concentrations of 1,2-benzphenanthracene and benzo(a)anthracene were greater than their respective 

AWQSGVs only in the groundwater samples collected at well PG-EW-3. Cadmium was detected at a 

concentration greater than its AWQSGV only in the groundwater sample collected from well PG-RS-2. 

Phenol was the only compound, and arsenic was the only metal, that was detected at a concentration 

greater than its AWQSGV in more than one groundwater sample. Phenol was detected at a concentration 

greater than its AWQSGV in the groundwater sample collected at wells PG-PA-MW-6, PG-CS-7, PG- 

EW-6, and PG-PA-MW-1. With the exception of PG-PA-MW-6, these wells are all located in the 

northern half of Site 1. Well PG-PA-MW-6 is located on the western side of Site 1, approximately at the 

north-south midpoint of Site 1. Arsenic was detected at concentrations greater than its AWQSGV in four 

groundwater samples collected from wells in the southern portion of Site 1.

As previously noted, the surface water and sediment samples were not analyzed for organic compounds. 

Lead and magnesium were detected at concentrations greater than their respective RSWCS in all three 

surface water samples. Mercury was detected at a concentration greater than its RSWCS in only the 

upstream surface water sample. Arsenic, cadmium, chromium, copper, iron, manganese, and nickel were 

detected at concentrations greater than their respective RSWCS and beryllium and zinc at concentrations 

greater than their respective Recommended Surface Water Cleanup Guidance Values (an RSWCS is 

available for neither of these two metals) only in the downstream surface water sample. The pH of 

Bridge Creek was measured to be between 7.5 and 8.2. Arsenic and cadmium were the only two metals 

detected at concentrations greater than their respective AWQSGVs in groundwater samples collected
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during the SI. Groundwater impacted by arsenic was generally present in the southern portion of Site 1. 

However, this area is more than 400 feet upstream of the surface water sample (SW-3) that exhibited an 

elevated concentration of arsenic. Neither of the two surface water samples collected downstream of the 

area where groundwater was impacted by arsenic and upstream of surface water sample SW-3 contained 

arsenic at concentrations greater than its RSWCO. The same is true for cadmium: the area where 

groundwater impacted by cadmium would discharge into Bridge Creek (based on groundwater elevation 

contour lines generated during the SI) is upstream of surface water samples that didn’t contain elevated 

concentrations of cadmium, but downstream surface water sample SW-3 did contain an elevated level of 

cadmium. The source of the elevated concentrations of metals, including arsenic and cadmium, in 

downstream surface water sample SW-3 is therefore unclear.

All five sediment samples contained one or more of the following metals at concentrations greater than 

their respective NYSDEC Lower Effects Level (LEL) but below the Severe Effects Level (SEL): arsenic, 

cadmium, chromium, and mercury. Lead and zinc were detected at concentrations greater than their 

NYSDEC SELs at all sediment sampling locations. Iron, mercury, nickel, and silver were detected at 

concentrations greater than their respective NYSDEC SELs in at least one of the sediment samples 

collected during the SI. Please note, the SI sediment sampling analytical results do not exhibit a pattern 

of increasing or decreasing concentration in a downstream direction in Bridge Creek for any metal 

analyzed.

The analytical results for the RI groundwater sampling effort indicates that the only substances detected at 

concentrations greater than their respective NYSDEC AWQSGVs were xylene, phenol, and the metals 

antimony, arsenic, beryllium, iron, manganese, nickel, sodium, and thallium. The concentration of xylene 

exceeded its AWQSGVs at PG-CS-7 only. Phenol was detected at a concentration greater than its 

AWQSGV only in the groundwater sample collected from well PG-RS-1. Arsenic, iron, and sodium 

were the only metals that were detected at concentrations greater than their respective AWQSGVs in 

more than one groundwater sample. Arsenic was detected at concentrations greater than its AWQSGV 

only in the samples collected from wells PG-PA-MW-1S and PG-PA-MW-4S. Iron and sodium were 

detected at concentrations greater than their respective AWQSGVs at all wells sampled during the RI 

with the exception of well PG-CS-7, where sodium was the only metal detected at a concentration greater 

than its AWQSGV. The metals antimony, beryllium, and thallium were detected at concentrations greater 

than their respective AWQSGVs only in the sample collected from well PG-PA-MW-4S. Manganese 

was detected at concentrations greater than its AWQSGV only in the sample collected from well PG-PA-
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MW-4D. Nickel was detected at a concentration greater than its AWQSGV only in the sample collected 

from well PG-PA-MW- IS.

As noted above, the surface water samples were not analyzed for organic compounds. The only metals 

detected at concentrations greater than their respective RSWCS or Guidance Values in any RI surface 

water sample were iron, magnesium, silver, and sodium. Of these four metals, iron and sodium were the 

only metals detected at concentrations greater than their respective AWQSGVs in groundwater samples 

collected during the RI. Magnesium was detected at a concentration greater than its RSWCS in all five 

surface water samples. Silver was detected at a concentration greater than its RSWCS in the upstream 

surface water sample. Iron was detected at a concentration greater than its Recommended Surface Water 

Cleanup Guidance Value (an RSWCS is not available for iron) in two of the five RI surface water 

samples. Sodium was detected at a concentration greater than its RSWCS in all surface water samples 

except the upstream surface water sample.

6.2 .2  P rev io u s  S o il a n d  G ro u n d w a ter  A n a ly tica l R esu lts  -  F o rm e r  H y d ro g e n  H o ld ers  

The soil sampling locations nearest to the former hydrogen holders are PG-Wood-03, PG-Wood-3, PG- 

Wood-05, PG-PA-MW-6, and PG-PA-MW-6D. All five sampling locations are located within 100 feet 

of at least one of the two former hydrogen holders. As noted above, the concern regarding the hydrogen 

holders is not that the holders themselves could have discharged regulated substances, but rather that 

appurtenant equipment (air compressors, e.g.) could have discharged these substances. HMM’s review of 

available records could not confirm the presence or location of any potential appurtenant equipment.

Seventeen soil samples were collected from the five locations situated nearest the locations of the former 

hydrogen holders, as based on Sanbom maps. All soil samples were analyzed for PP VOCs, PP SVOCs, 

PP pesticides and PCBs, TAL metals, total cyanide, total phenolics, O&G, TPHC, and PCBs. The 

analytical results are tabulated in Tables 5A through 5D and are depicted on Ligure 6.

The soil sampling analytical results indicate that no targeted VOCs, pesticides, PCBs, total cyanide, or 

total phenolics were detected at concentrations greater than their respective RSCOs. The SVOC 

benzo(b)fluoranthene was detected at a concentration greater than its RSCO in only two of the 17 soil 

samples evaluated. The SVOC phenol was also detected at a concentration greater than its RSCO in only 

two of the soil samples. The following metals were detected at concentrations greater than their



PG-PA-MW-6 

Sam ple Depth ( ft bgs) 

C o n s titu e n t (m g/Kg)

11/07/00

1.5-3

11/07/00

3-4.5

11/07/00

4.5-6

11/07/00

6-8

11/07/00

8.5-10

11/27/00 

None 1

METALS
Arsenic 150 36 24 16 ND 83

NE NE NE ND ND NE
28 32 13 NE ND ND

Copper 58 46 36 NE NE ND
Lead NE NE NE NE ND ND
Magnesium NE NE ND ND 6800 NE
Manganese NE NE NE ND ND ND
Nickel 26 NE 26 NE ND ND
Selenium ND NE NE NE ND ND
Zinc 120 NE NE ND ND ND
Iron NE NE NE NE ND NE
Sodium NE NE NE NE NE 900,000
Mercury 0.28 0.22 ND ND ND ND
TOTAL PCBS NE NE ND ND ND ND
SVOCs

Benzo(b)f luoranthene 2.2 NE NE ND NE "" ND

flieno l ND ND ND ND . ND 2.1

PG-WOOD-03 

Sam ple Depth ( f t  b gs) 

C o n s titu e n t (m g/Kg)

11/10/00

0.5-2

11/10/00

2-4

METALS
Arsenic NE 310

Calcium Metal NE NE

Chromium NE NE
Copper NE 210

Lead NE NE

Magnesium 18,000 NE

Manganese NE NE

Nickel 1 NE 170

Selenium ND 5

Zinc NE 700

Iron NE NE
Sodium ND ND

Mercury ND 0.38

TOTAL PCBS NE ND

SVOCs

Benzo(b)f luoranthene NE 2.5

Phenol ND ND
/

/ / 
/

PG-WOOD-3 11/29/00 11/29/00

Sample Depth ( f t  bgs) 

C o ns titu en t (mg/Kg)

2-4 6-8

/
METALS

/ Arsenic 29 ND

/
Calcium Metal NE 400,000

Chronium 110 ND

j Copper 110 ND

\ Lead 580 ND

f ktegnesium NE NE

/ Nbnganese NE NE

/ Nickel 53 ND

Selenium NE ND

Zinc 250 ND

Iron NE ND

Sodium ND NE

Mercury . 0.48 ND

TOTAL PCBS ND ND

SVOCs

8enzo(b)f luoranthene NE ND

Fhenol ND ND

Mercury

B enz o (b )f luo ranthene  

Fhenol

PG-WOOD-05 

Sam ple Depth ( ft bgs) 

C o n s titu e n t (m g/Kg)

11/07/00

0-2
11/07/00

2-4

11/07/00

4-6
11/07/00

6-8

11/07/00

8-10

11/07/00

14-16

METALS

Arsenic ND 27 NE 28 NE ND
Calcium Metal ND NE ND ND NE ' NE
Chromium NE 12 ND NE ND 24
Copper NE 59 34 37 NE ND
Lead NE NE ND NE ' ND ND
Magnesium ND NE ND ND NE 6200
Manganese NE NE ND ' NE NE NE
Nickel ND NE NE'' n e " NE NE

ND ND ND ND ND ND

A NE 190 NE 94 56 360

__ __ NE _ NE ’ NE NE ..NE_ NE
Sodium 'n d ' " ND ND ND NE NE '
Mercury ND 0.41 ND ND ND ' ND*
TOTAL PCBS. ND 1.1 ND NE ND ND
SVOCs

Benzo(b)fluoi antherie ND I'D ND ND ND . ND
Rrenoi ND 1.2 ND ND ND ND

7/7

I

if :

C hem box N otes  and  A bbrev ia tions

mg/Kg: milligrams per killogram 

ug/L: m icrograms per liter 

MDL: Laborato ry 's  Minimum Detection Limit 

Values in bold fon t represent exceedences.

SB: Site Background

*: Site Background levels for lead vary w  idely. A verage  background levels fo r  urban areas 

or near h igh w a ys  range from  200-500 ppm.

NE: No exceedence  

ND: Not detected

TAGM: Technica l Adm inistrative Guidance Memo 

SVOCs: Sem i-Volatile Organic Chemicals 

PCBs: RDlychlorinated Biphenyls

NYSDEC: New Y ork  State Department o f Environmental Corrections 

J -  Data indicates the  presence of a compound tha t meets the identifica tion crite ria . The 

resu lt is less than the  quantitation limit but g reater than zero. The concentra tion  g iven is an 

approximate value.

Note 1: G roundw ate r Sanple

Note 2: The objective  fo r this compound is the g re a te r o f the RSCO o r New Y ork  State's 

background concentration.

Note 3 :1  mg/Kg is the RSCO fo r .PCBs detected in su rface  soil samples. 10 mg/Kg is the 

RSCO fo r PCBs detected in subsurface samples.

NYSDEC R e c o m m e n d e d  Soil C leanup  
 O b jec tive  (RSCO), mg/Kg________

Value V alue

M ETALS M ETALS

A rsenic 7,5 or 3 -1 2 3 Arsen ic 25

Calcium Metal 130-35.000 (SB) Calcium Metal NS

Chromium 10 or 1.5-40 2 Chronium 50

Copper ' 25 or 1 -5 0 2 Copper 200

Lead 200-5001 Lead 25

Magnesium 100-5,000 (SB) Magnesium . 35,000

Manganese 50-5,000 (SB) Manganese 300

Nickel 13 or 0 .5 -252 Nickel 100

Selenium 2 or 0.1-3.9 2 Selenium '10

Zinc 20 or 9 -5 0 2 Zinc 2,000

ron 2,000 or 2 .000-550,0001’ Iron 300

Sodium 6,000-8,000 Sodium 20,000

M ercury 0,1 Mercury 0.7

TO TA L  PCBS 1 or 103 T O TA L  PCBS 0.09

SVO Cs SVO Cs

B enzo(b)fluoranthene 1.1 B enzo(b)fluoranthene 0.002

Tienol 0 .03 or MDL Fhenol 1

NYSDEC TA G M  #4046 G ro u n d w a te r  
S ta n d a rd s /C rite r ia , ug/L

AREA ENLARGED

LEGEND:

P G -P A -M W -6 D
0  SI SOIL SAMPLING LOCATION

PG—WOOD- 0 3 / 3
j l  SI MONITORING WELL
▼ LOCATION

 I T  RAILROAD TRACKS

,HH
FORMER HYDROGEN HOLDER 
TANK LOCATION

NOTES:
1) ADDITIONAL UNDERGROUND UTILITIES 
M AY  OR MAY NOT EXIST IN THIS VICINITY.
2 )  PORTIONS OF THE’ RAILROAD TRACKS 
ARE VISIBLE AT LAND SURFACE AND 
PORTIONS OF THE RAILROAD TRACKS ARE 
BELOW GRADE OR HAVE BEEN REMOVED. . 
THE FIGURE SHOWS THE ORIGINAL EXTENT 
OF THE RAILROAD TRACKS.
3 )  SOIL SAMPLING RESULTS ARE PROVIDED 
ONLY FOR SOIL SAMPLES COLLECTED 
WITHIN 100  FEET OF AT LEAST ONE OF 
THE TWO FORMER HYDROGEN HOLDERS.
4 )  GROUNDWATER SAMPLING RESULTS ARE 
PROVIDED ONLY FOR SAMPLES COLLECTED 
FROM WELLS LOCATED DOWNGRADIENT OF 
THE FORMER HYDROGEN HOLDERS.

3 0 '

.SCALE: 1 ” =  3 0 ’

0 ’ 3 0 ’

SCALE IN FEET

6 0 ’

No. D e le  P.ovision

EU piNBfRI/'fG  BE PAflTU ^N T

H—

.. . ! --------

.j.---

(BLOCK 1400, LOT 1) 
HHMT-PORT IVORY 

FACILITY

SOIL AND 
GROUNDWATER 

SAMPLING LOCATIONS 
AND ANALYTICAL 

RESULTS-HYDTROGEN 
HOLDERS AOC

This drawing subject to conditions in controct. 
All in v e n tio n s , id e a s , d e s ig n s  a n d  m e th o d s  
h e re in  o re  re s e rv e d  to  P o r t  A u th o rity  ond  
m ay n o t be used w ithou t its w ritten consent.

_EMM_ WCL
D e s ig n e d  b y D ra w n  b y  C h e c k e d  by

1 2 / 2 7 / 2 0 0 6
C o n tra c t
N u m b e r

SSS ' FIG URE 6

J



TABLE 5A
SUMMARY OF SOIL ANALYTICAL RESULTS-VOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-WOOD-03 PG-WOOD-03 PG-WOOD-3 PG-WOOD-3 PG-WOOD-05 PG-WOOD-05
Field ID NYSDEC

RSCO
(mg/Kg)

PG-WD-03 PG-WD-03 PG-WD-3 PG-WD-3 PG-WD-05 PG-WD-05
Sampling Date 11/10/2000 11/10/2000 11/29/2000 11/29/2000 11/7/2005 11/7/2000
Matrix Soil Soil Soil Soil Soil Soil
Sample Depth 
Units

0.5-2 ft bgs 
mg/Kg

2-4 ft bgs 
mg/Kg

2-4 ft bgs 
mg/Kg

6-8 ft bgs 
mg/Kg

0-2 ft bgs 
mg/Kg

2-4 ft bgs 
mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | Qual Cone Qual Cone | Qual Cone | Qual Cone | Qual Cone | Qual
1,1,1-Trichloroethane 0.8 ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane 0.6 ND ND ND ND ND ND
1,2,4-Trichlorobenzene 3.4 ND ND ND ND ND ND
1,1,2-Trichloroethane 0.8 1 ND ND ND ND ND ND
1,1-Dichloroethane 0.2 ND ND ND ND ND ND
1,1-Dichloroethene 0.4 ND ND ND ND ND ND
1,2-Dichloroethane 0.1 ND ND ND ND ND ND
1,2-Dichloropropane 0.3 2 ND ND ND ND ND ND
2-Chloroethyl vinyl ether NS ND ND ND ND ND ND
Acrolein NS ND ND ND ND ND ND
Acrylonitrile NS ND ND ND ND ND ND
Benzene 0.06 ND ND ND ND ND ND
Bromodichloromethane NS ND ND ND ND ND ND
1,2-Dichlorobenzene 7.9 ND ND ND ND ND ND
1,4-Dichlorobenzene 8.5 ND ND ND ND ND ND
Bromoform NS ND ND ND ND ND ND
Bromomethane NS ND ND ND ND ND ND
Carbon Tetrachloride 0.6 ND ND ND ND ND ND
Chlorobenzene 1.7 ND ND ND ND ND ND
Chloroethane 1.9 ND ND ND ND ND ND
Chloroform 0.3 ND ND ND ND ND ND
Chloromethane NS ND ND ND ND ND ND
Cis-1,3-Dichloropropene NS ND ND ND ND ND ND
Dibromochloromethane NS ND ND ND ND ND ND
Dichloromethane 0.1 0.0028 J,B 0.0025 J,B 0.0058 J,B 0.0089 J,B ND ND
Ethylbenzene 5.5 ND ND ND ND ND ND
M&P-Xylenes 1.2 ND ND ND ND ND ND
Methylbenzene NS ND ND ND ND ND ND
O-Xylene 1.2 ND ND ND ND ND ND
Tetrachloroethylene 1.4 ND ND ND ND ND ND
trans-1,2-Dichloroethylene 0.3 ND ND ND ND ND ND
trans-1,3-Dichloropropene NS ND ND ND ND ND ND
Trichloroethylene 0.7 ND ND ND ND ND ND
Vinyl chloride 0.2 ND ND ND ND ND ND
Total Confident VOCs 0 0 0 0 0 0

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
RSCO: Recommended Soil Cleanup Objective
VOC: Volatile Organic Compound
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs: Feet below ground surface
NS: No standard
ND: Not detected
B: The analyte was found in the laboratory blank as well as the sample. This indicates 
possible laboratory contamination of the environmental sample.
J: Compound detected at a concentration lower than the reporting limit and the 
calibration range for the compound. Estimated concentration range is provided.

1: This RSCO is for 1,1,1-Trichloroethane.
2: This RSCO is for 1,3-Dichloropropane.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen Holders.



TABLE 5A
SUMMARY OF SOIL ANALYTICAL RESULTS-VOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-WOOD-05 PG-WOOD-05 PG-WOOD-05 PG-WOOD-05
Field ID NYSDEC

RSCO
(mg/Kg)

PG-WD-05 PG-WD-05 PG-WD-05 PG-WD-05
Sampling Date 11/7/2000 11/7/2000 11/7/2000 11/7/2000
Matrix Soil Soil Soil Soil
Sample Depth 
Units

4-6 ft bgs 
mg/Kg

6-8 ft bgs 
mg/Kg

8-10 ft bgs 
mg/Kg

14-16 ft bgs 
mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone LQual Cone [ Qual Cone | Qual Cone | Qual
1,1,1 -Trichloroe thane 0.8 ND ND ND ND
1,1,2,2-Tetrachloroethane 0.6 ND ND ND ND
1,2,4-T richlorobenzene 3.4 ND ND ND ND
1,1,2-Trichloroethane 0.8 1 ND ND ND ND
1,1-Dichloroethane 0.2 ND ND ND ND
1,1-Dichloroethene 0.4 ND ND ND ND
1,2-Dichloroe thane 0.1 ND ND ND ND
1,2-Dichloropropane 0.3 2 ND ND ND ND
2-Chloroethyl vinyl ether NS ND ND ND ND
Acrolein NS ND ND ND ND
Acrylonitrile NS ND ND ND ND
Benzene 0.06 ND ND ND ND
Bromodichloromethane NS ND ND ND ND
1,2-Dichlorobenzene 7.9 ND ND ND ND
1,4-Dichlorobenzene 8.5 ND ND ND ND
Bromoform NS ND ND ND ND
Bromomethane NS ND ND ND ND
Carbon Tetrachloride 0.6 ND ND ND ND
Chlorobenzene 1.7 ND ND ND 0.018
Chloroethane 1.9 ND ND ND ND
Chloroform 0.3 ND ND ND ND
Chloromethane NS ND ND ND ND
Cis-1,3-Dichloropropene NS ND ND ND ND
Dibromochloromethane NS ND ND ND ND
Dichloromethane 0.1 0.0043 J 0.0079 ND 0.0086 J,B
Ethylbenzene 5.5 ND ND ND 0.0084
M&P-Xylenes 1.2 ND ND ND 0.0047 J
Methylbenzene NS ND ND ND 0.024
O-Xylene 1.2 ND ND ND ND
Tetrachloroethylene 1.4 ND ND ND ND
trans-1,2-Dichloroethylene 0.3 ND ND ND ND
trans-1,3-Dichloropropene NS ND ND ND ND
Trichloroethylene 0.7 ND ND ND ND
Vinyl chloride 0.2 ND ND ND ND
Total Confident VOCs 0 0.0079 0 0.05

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
RSCO: Recommended Soil Cleanup Objective
VOC: Volatile Organic Compound
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs: Feet below ground surface
NS: No standard
ND: Not detected
B: The analyte was found in the laboratory blank as well as the sample. This indicates possible 
laboratory contamination of the environmental sample.
J: Compound detected at a concentration lower than the reporting limit and the 
calibration range for the compound. Estimated concentration range is provided.
1: This RSCO is for 1,1,1-Trichloroethane.
2: This RSCO is for 1,3-Dichloropropane.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen 
Holders.



TABLE 5A
SUMMARY OF SOIL ANALYTICAL RESULTS-VOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6
Field ID PG-MWPA-06 PG-MWPA-06 PG-MWPA-06 PG-MWPA-06 PG-MWPA-06
Sampling Date NYSDEC RSCO 11/7/2000 11/7/2000 11/7/2000 11/7/2000 11/7/2000
Matrix (mg/Kg) Soil Soil Soil Soil Soil
Sample Depth 
Units

1.5-3 ft bgs 
mg/Kg

3-4.5 ft bgs 
mg/Kg

4.5-6 ft bgs 
mg/Kg

6-8 ft bgs 
mg/Kg

8.5-10 ft bgs 
mg/Kg

VOLATILE ORGANIC COMPOUNDS (VOCs) Cone | Qual Cone | Qual Cone Qual Cone | Oual Cone | Qual
1,1,1 -T richloroethane 0.8 ND ND ND ND ND
1,1,2,2-Tetrachloroethane 0.6 ND ND ND ND ND
1,2,4-Trichlorobenzene 3.4 ND ND ND ND ND
1,1,2-Trichloroethane 0.8 1 ND ND ND ND ND
1,1-Dichloroethane 0.2 ND ND ND ND ND
1,1-Dichloroethene 0.4 ND ND ND ND ND
1,2-Dichloroethane 0.1 ND ND ND ND ND
1,2-Dichloropropane 0.3 2 ND ND ND ND ND
2-Chloroethyl vinyl ether NS ND ND ND ND ND
Acrolein NS ND ND ND ND ND
Acrylonitrile NS ND ND ND ND ND
Benzene 0.06 ND ND ND ND ND
Bromodichloromethane NS ND ND ND ND ND
1,2-Dichlorobenzene 7.9 ND ND ND ND ND
1,4-Dichlorobenzene 8.5 ND ND ND ND ND
Bromoform NS ND ND ND ND ND
Bromomethane NS ND ND ND ND ND
Carbon Tetrachloride 0.6 ND ND ND ND ND
Chlorobenzene 1.7 ND ND ND , ND ND
Chloroethane 1.9 ND ND ND ND ND
Chloroform 0.3 ND ND ND ND ND
Chloromethane NS ND ND ND ND ND
Cis-1,3-Dichloropropene NS ND ND ND ND ND
Dibromochloromethane NS ND ND ND ND ND
Dichloromethane 0.1 0.0041 J 0.0036 J 0.004 J,B 0.005 J 0.0059 J
Ethylbenzene 5.5 ND ND ND ND ND
M&P-Xylenes 1.2 ND ND ND ND ND
Methylbenzene NS ND ND ND ND ND
O-Xylene 1.2 ND ND ND ND ND
T etrachloroethylene 1.4 ND ND ND ND ND
trans-1,2-Dichloroethylene 0.3 ND ND ND ND ND
trans-1,3-Dichloropropene NS ND ND ND ND ND
Trichloroethylene 0.7 ND ND ND ND ND
Vinyl chloride 0.2 ND ND ND ND ND
Total Confident VOCs 0 0 0 0 0

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
RSCO: Recommended Soil Cleanup Objective
VOC: Volatile Organic Compound
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs: Feet below ground surface
NS: No standard
ND: Not detected
B: The analyte was found in the laboratory blank as well as the sample. This indicates 
possible laboratory contamination of the environmental sample.
J: Compound detected at a concentration lower than the 
reporting limit and the calibration range for the compound.
1: This RSCO is for 1,1,1-Trichloroethane.
2: This RSCO is for 1,3-Dichloropropane.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen 
Holders.



TABLE 5B
SUMMARY OF SOIL ANALYTICAL RESULTS-SVOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-WOOD-03 PG-WOOD-03 PG-WOOD-3 PG-WOOD-3 PG-WOOD-05
Field ID NY^nFr PG-WD-03 PG-WD-03 PG-WD-3 PG-WD-3 PG-WD-05
Sampling Date RSCO 11/10/2000 11/10/2000 11/29/2000 11/29/2000 11/7/2005
Matrix (mg/Kg) Soil Soil Soil Soil Soil
Sample Depth 
Units

0.5-2 ft bgs 
mg/Kg

2-4 ft bgs 
mg/Kg

2-4 ft bgs 
mg/Kg

6-8 ft bgs 
mg/Kg

0-2 ft bgs 
mg/Kg

SVOCs Cone | Qual Cone | Qual Cone Qual Cone Qual Cone | Qual
1,2-Benzphenanthracene Note 1 0.06 J 1.1 0.15 J ND ND
1,2rDiphenylhydrazine Note 1 ND ND ND ND ND
2,4,6-T richlorophenol 0,1 2 ND ND ND ND ND
2,4-Dichlorophenol 0,4 ND ND ND ND ND
2,4-Dimethyphenol Note 1 ND ND ND ND ND
2,4-Dinitrophenol MDL ND ND ND ND ND
2,4-Dinitrotoluene Note 1 ND ND ND ND ND
2,6-Dinitrotoluene 1 ND ND ND ND ND
2-Chlornaphthalene Note 1 ND ND ND ND ND
2-Chlorophenol 0.8 ND ND ND ND ND
2-Nitrophenol MDL ND ND ND ND ND
3,3'-Dichlorobenzidine Note 1 ND ND ND ND ND
4,6-Dinitro-o-cresol Note 1 ND ND ND ND ND
4-Bromophenylphenyl ether Note 1 ND ND ND ND ND
4-Chloro-3-methylphenol 0.240 or MDL ND ND ND ND ND
4-Chlorophenylphenyl ether Note 1 ND ND ND ND ND
4-Nitrophenol MDL ND ND ND ND ND
Acenaphthene Note 1 ND 0.088 J ND ND ND
Acenaphthylene 41 ND 0.14 J ND ND ND
Anthracene Note 1 ND 0.32 ND ND ND
Benzidine Note 1 ND ND ND ND ND
Benzo(a)anthracene MDL 0.047 J 0.95 0.10 J ND ND
Benzo(a)pyrene MDL 0.039 J 0.97 0.11 J ND ND
Benzo(b)fluoranthene 1.1 0.086 J 2 5 0.18 J ND ND
Benzo(g,h,l)perylene Note 1 ND 0.31 0.11 J ND ND
Benzo(k)fluoranthene 1.1 ND ND 0.073 J ND ND
Benzyl butyl phthalate Note 1 ND ND ND ND ND
Bis(2-chloroethoxy)methane Note 1 ND ND ND ND ND
Bis(2-chloroethyl)ether Note 1 ND ND ND ND ND
Bis(2-Chloroisopropyl)ether Note 1 ND ND ND ND ND
Bis(2-ethylhexyl)phthalate Note 1 0.4 B 0.23 B 0.17 J,B 0.34 B 0.21
Di-n-butyl phthalate 8.1 ND ND ND ND 0.20
Di-n-octyl phthalate Note 1 0.052 J 0.089 J ND 0.067 J 0.097 J,B
Dlbenz(a,h)anthracene MDL ND ND ND ND ND
Diethyl phthalate 7.1 ND ND ND ND ND
Dimethyl phthalate 2 ND ND ND ND ND
Fluoranthene MDL 0.09 J 1.6 0.14 J ND ND
Fluorene MDL ND 0.11 J ND ND ND
Hexachloro-1,3-butadiene NS ND ND ND ND ND
Hexachlorobenzene 0.41 ND ND ND ND ND
Hexachlorocyclopentadiene Note 1 ND ND ND ND ND
Hexachloroethane Note 1 ND ND ND ND ND
lndeno(1,2,3-CD)pyrene 3.2 ND 0.33 0.096 J ND ND
Isophorone 4.4 ND ND ND ND ND
M-Dichlorobenzene Note 1 ND ND ND ND ND
N-Nitroso-di-n-propylamine Note 1 ND ND ND ND ND
N-Nitrosodimethylamine Note 1 ND ND ND ND ND
N-Nitrosodiphenylamine Note 1 ND ND ND ND ND
Naphthalene 13 ND 0.20 0.07 J ND ND
Nitrobenzene MDL ND ND ND ND ND
Pentachlorophenol 1.0 or MDL ND ND ND ND ND
Phenanthrene Note 1 0.07 J 1.1 0.12 J ND ND
Phenol 0.03 or MDL ND ND ND ND ND
Pyrene Note 1 0.1 J 1.5 0.15 J ND ND
Total Confident SVOCs 500 0 10.88 0 .... 0 0.41 |



TABLE 5B
SUMMARY OF SOIL ANALYTICAL RESULTS-SVOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-WOOD-05 PG-WOOD-05 PG-WOOD-05 PG-WOOD-05 PG-WOOD-05 PG-PA-MW-6
Field ID PG-WD-05 PG-WD-05 PG-WD-05 PG-WD-05 PG-WD-05 PG-MWPA-06
Sampling Date NYSDEC RSCO 11/7/2000 11/7/2000 11/7/2000 11/7/2000 11/7/2000 11/7/2000
Matrix (mg/Kg) Soil Soil Soil Soil Soil Soil
Sample Depth 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs 8-10 ft bgs 14-16 ft bgs 1.5-3 ft bgs
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

SVOCs Cone Qual Cone Qual Cone Qual Cone Qual^ Cone Qual Cone | Qual

1,2-Benzphenanthracene Note 1 ND ND ND ND ND 1.3
1,2-Diphenylhydrazine Note 1 ND ND ND ND ND ND

2,4,6-T richlorophenol 0.1 2 ND ND ND ND ND ND
2,4-Dichlorophenol 0.4 ND ND ND ND ND ND
2,4-Dimethyphenol Note 1 ND ND ND ND ND ND
2,4-Dinitrophenol MDL ND ND ND ND ND ND
2,4-Dinitrotoluene Note 1 ND ND ND ND ND ND
2,6-Dinitrotoluene 1 ND ND ND ND ND ND
2-Chlornaphthalene Note 1 ND ND ND ND ND ND
2-Chlorophenol 0.8 ND ND ND ND ND ND
2-Nitrophenol MDL ND ND ND ND ND ND
3,3-Dichlorobenzidine Note 1 ND ND ND ND ND ND
4,6-Dinitro-o-cresol Note 1 ND ND ND ND ND ND
4-Bromophenylphenyl ethe Note 1 ND ND ND ND ND ND
4-Chloro-3-methylphenol 0.240 or MDL ND ND ND ND ND ND
4-Chlorophenylphenyl ethe Note 1 ND ND ND ND ND ND
4-Nitrophenol MDL ND ND ND ND ND ND
Acenaphthene Note 1 ND ND ND ND ND 0.38
Acenaphthylene 41 ND ND ND ND ND 0.16 J
Anthracene Note 1 ND ND ND ND ND 2.7
Benzidine Note 1 ND ND ND ND ND ND
Benzo(a)anthracene MDL ND ND ND ND ND 1.1
Benzo(a)pyrene MDL ND ND ND ND ND 1.2
Benzo(b)fluoranthene 1.1 ND ND ND ND ND 2.2
Benzo(g,h,l)perylene Note 1 ND ND ND ND ND 0.43
Benzo(k)fluoranthene 1.1 ND ND ND ND ND ND
Benzyl butyl phthalate Note 1 ND ND ND ND ND ND
Bis(2-chloroethoxy)methan Note 1 ND ND ND ND ND ND
Bis(2-chloroethyl)ether Note 1 ND ND ND ND ND ND
Bis(2-Chloroisopropyl)ethe Note 1 ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate Note 1 ND ND ND ND ND ND
Di-n-butyl phthalate 8.1 ND ND ND 0.16 J 0.29 J ND
Di-n-octyl phthalate Note 1 ND 0.05 J,B ND ND 0.16 J,B 0.038 J
Dibenz(a,h)anthracene MDL ND ND ND ND ND 0.28
Diethyl phthalate 7.1 ND ND ND ND ND ND
Dimethyl phthalate 2 ND ND ND ND ND ND
Fluoranthene MDL ND ND ND ND ND 2.2
Fluorene MDL ND ND ND ND ND 0.26
Hexachloro-1,3-butadiene NS ND ND ND ND ND ND
Hexachlorobenzene 0.41 ND ND ND ND ND ND
Hexachlorocyclopentadien* Note 1 ND ND ND ND ND ND
Hexachloroethane Note 1 ND ND ND ND ND ND
lndeno(1,2,3-CD)pyrene 3.2 ND ND ND ND ND 0.47
Isophorone 4.4 ND ND ND ND ND ND
M-Dichlorobenzene Note 1 ND ND ND ND ND ND
N-Nitroso-di-n-propylamine Note 1 ND ND ND ND ND ND
N-Nitrosodimethylamine Note 1 ND ND ND ND ND ND
N-Nitrosodiphenylamine Note 1 ND ND ND ND ND ND
Naphthalene 13 ND ND ND 0.13 J ND 0.33
Nitrobenzene MDL ND ND ND ND ND ND
Pentachlorophenol 1.0 or MDL ND ND ND ND ND ND
Phenanthrene Note 1 ND ND ND ND ND 1.6
Phenol 0.03 or MDL "a t*:!/ ND ND ND ND ND
Pyrene Note 1 ND ND ND ND ND 2.0
Total Confident SVOCs 500 1.2 6 0 0 0 16.45



TABLE 5B
SUMMARY OF SOIL ANALYTICAL RESULTS-SVOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6
Field ID NYSDEC

RSCO
(mg/Kg)

PG-MWPA-06 PG-MWPA-06 PG-MWPA-06 PG-MWPA-06
Sampling Date 11/7/2000 11/7/2000 11/7/2000 11/7/2000
Matrix
Sample Depth 
Units

Soil 
3-4.5 ft bgs 

mg/Kg

Soil 
4.5-6 ft bgs 

mg/Kg

Soil 
6-8 ft bgs 

mg/Kg

Soil 
8.5-10 ft bgs 

mg/Kg
SVOCs Cone [  Qual Cone | Qual Cone [ Oual Cone | Qual
1,2-Benzphenanthracene Note 1 0.22 0.12 J 0.08 J 0.12 J
1,2-Diphenylhydrazine Note 1 ND ND ND ND
2,4,6-Trichlorophenol 0.12 ND ND ND ND
2,4-Dichlorophenol 0.4 ND ND ND ND
2,4-Dimethyphenol Note 1 ND ND ND ND
2,4-Dinitrophenol MDL ND ND ND ND
2,4-Dinitrotoluene Note 1 ND ND ND ND
2,6-Dinitrotoluene 1 ND ND ND ND
2-Chlornaphthalene Note 1 ND ND ND ND
2-Chlorophenol 0.8 ND ND ND ND
2-Nitrophenol MDL ND ND ND ND
3,3'-Dichlorobenzidine Note 1 ND ND ND ND
4,6-Dinitro-o-cresol Note 1 ND ND ND ND
4-Bromophenylphenyl ethe Note 1 ND ND ND ND
4-Chloro-3-methylphenol 0.240 or MDL ND ND ND ND
4-Chlorophenylphenyl ethe Note 1 ND ND ND ND
4-Nitrophenol MDL ND ND ND ND
Acenaphthene Note 1 ND ND ND ND
Acenaphthylene 41 ND ND ND ND
Anthracene Note 1 0.052 J ND ND ND
Benzidine Note 1 ND ND ND ND
Benzofajanthracene MDL 0.14 J 0.072 J ND 0.061 J
Benzofajpyrene MDL 0.12 J 0.049 J ND ND
Benzofbjfluoranthene 1.1 0.20 0.059 J ND 0.063 J
Benzo(g,h,l)perylene Note 1 0.065 J ND ND ND
Benzofkjfluoranthene 1.1 ND 0.049 J ND ND
Benzyl butyl phthalate Note 1 ND ND ND ND
Bis(2-chloroethoxy)methan Note 1 ND ND ND ND
Bis(2-chloroethyl)ether Note 1 ND ND ND ND
Bis(2-Chloroisopropyl)ethei Note 1 ND ND ND ND
Bis(2-ethylhexyl)phthalate Note 1 0.055 J ND ND 0.076 J
Di-n-butyl phthalate 8.1 0.06 J 0.072 J 0.063 J 0.068 J
Di-n-octyl phthalate Note 1 0.06 J 0.079 J ND ND
Dibenzfa.hjanthracene MDL 0.04 J ND ND ND
Diethyl phthalate 7.1 ND ND ND ND
Dimethyl phthalate 2 ND ND ND ND
Fluoranthene MDL 0.18 J 0.094 J ND 0.085 J
Fluorene MDL ND ND ND ND
Hexach loro-1,3-butadiene NS ND ND ND ND
Hexachlorobenzene 0.41 ND ND ND ND
Hexachlorocyclopentadiene Note 1 ND ND ND ND
Hexachloroethane Note 1 ND ND ND ND
Indenofl ,2,3-CDjpyrene 3.2 0.059 J ND ND ND
Isophorone 4.4 ND ND ND ND
M-Dichlorobenzene Note 1 ND ND ND ND
N-Nitroso-di-n-propylamine Note 1 ND ND ND ND
N-Nitrosodimethylamine Note 1 ND ND ND ND
N-Nitrosodiphenylamine Note 1 ND ND ND ND
Naphthalene 13 0.22 0.15 J ND ND
Nitrobenzene MDL ND ND ND ND
Pentachlorophenol 1.0 or MDL ND ND ND ND
Phenanthrene Note 1 0.46 0.26 ND 0.093 J
Phenol 0.03 or MDL ND ND ND ND
Pyrene Note 1 0.21 0.10 J ND 0.11 J
Total Confident SVOCs 500 1.3 | 0.26 0 0



TABLE 5B
SUMMARY OF SOIL ANALYTICAL RESULTS-SVOCS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs: Feet below ground surface
ND: Not detected

B: The analyte was found in the laboratory blank as well as the sample. This 
indicates possible laboratory contamination of the environmental sample.
J: Compound detected at a concentration lower than the reporting limit and the calibration 
range for the compound. Estimated concentration range is provided.
Shaded values depicted in bold font exceed the NYSDEC RSCO.

1: As per TAGM #4046, the RSCO for individual SVOCs is 50 ppm.
2: This RSCO is for 2,4,5-Trichlorophenol
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen Holders. 
4: Shaded values depicted in bold font exceed the NYSDEC RSCO.



TABLE 5C
SUMMARY OF SOIL ANALYTICAL RESULTS-PESTICIDES AND PCBS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location 
Field ID 
Sampling Date 
Matrix
Sample Depth 
Units

NYSDEC
RSCO

(mg/Kg)

PG-WOOD-03 
PG-WD-03 
11/10/2000 

Soil 
0.5-2 ft bgs 

mg/Kg

PG-WC 
PG-V 
11/10 

, S 
2-4 

mg

0OD-03
i/D-03
/2000
oil
tbgs
/Kg

PG-W
PGA

11/29
S

2-4
mg

OOD-3
VD-3
/2000
oil

bgs
/Kg

PG-WOOD-3 
PG-WD-3 

11/29/2000 
Soil 

6-8 ft bgs 
mg/Kg

PG-WC
PG-V
11/7

S
0-2

mg

DOD-05
VD-05
2005
oil
t bgs 
/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
2-4 ft bgs 

mg/Kg
PESTICIDES Cone Qual Cone Qual Cone Qual Cone Qual Cone Qual Cone Qual
4.4'-DDD 2.9 ND ND ND ND ND ND
4.4-DDE 2.1 ND ND ND ND ND ND
4,4'-DDT 2.1 0.012 ND ND ND ND 0.13
Aldrin 0.041 ND ND ND ND ND ND
Alpha-BHC 0.11 ND ND ND ND ND ND
Beta-BHC 0.2 ND ND ND ND ND ND
Chlordane 0.54 ND ND ND ND ND ND
Delta-BHC 0.3 ND ND ND ND ND ND
Dieldrin 0.044 ND ND ND ND ND 0.027
Endosulfan I 0.9 ND ND ND ND ND 0.0047
Endosulfan II 0.9 ND ND ND ND ND ND
Endosulfan Sulfate 1 ND ND ND ND ND ND
Endrin 0.1 ND ND ND ND ND 0.0089
Endrin Aldehyde NS ND ND ND ND ND ND
Endrin Ketone NS ND ND ND ND ND 0.0099
Lindane (Gamma-BHC) 0.06 ND ND ND ND ND ND
Heptachlor 0.1 ND ND ND ND ND ND
Heptachlor Epoxide 0.02 ND ND ND ND ND 0.0065
Methoxychlor Note 1 ND ND ND ND ND ND
Toxaphene NS ND ND ND ND ND ND
PCBs
Aroclor 1016 NS ND ND ND ND ND ND
Aroclor 1221 NS ND ND ND ND ND ND
Aroclor 1232 NS ND ND ND ND ND ND
Aroclor 1242 NS ND ND ND ND ND ND
Aroclor 1248 NS ND ND ND ND ND ND
Aroclor 1254 NS ND ND ND ND ND 1.1
Aroclor 1260 NS 0.16 ND ND ND ND ND

Total PCBs 1 or 10J 0.16 ND ND ND ND 1 1

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs.: Feet below ground surface
NS: No standard
ND: Not detected

1: As per TAGM #4046 the RSCO for total VOCs is less than 10 mg/Kg.
2: 1 mg/Kg is the RSCO for PCBs detected in surface soil (0-2 ft. bgs) samples. 10 mg/Kg is 
the RSCO for PCBs detected in subsurface samples.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen Holders. 
4: Shaded values depicted in bold font exceed the NYSDEC RSCO.



TABLE 5C
SUMMARY OF SOIL ANALYTICAL RESULTS-PESTICIDES AND PCBS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location 
Field ID 
Sampling Date 
Matrix
Sample Depth 
Units

NYSDEC 
RSCO (mg/Kg)

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
4-6 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
6-8 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
8-10 ft bgs 

mq/Kq

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
14-16 ft bgs 

mg/Kg

PG-PA-MW-6 
PG-MWPA-06 

11/7/2000 
Soil 

1.5-3 ft bgs 
mg/Kg

PG-PA-MW-6 
PG-MWPA-06 

11/7/2000 
Soil 

3-4.5 ft bgs 
mg/Kg

PESTICIDES Cone Qual Cone Qual Cone Qual Cone Qual Cone Qual Cone Qual
4,4-DDD 2.9 ND ND ND ND ND ND
4,4'-DDE 2.1 ND ND ND ND ND 0.0058
4,4'-DDT 2.1 ND ND ND ND 0.019 0.017
Aldrin 0.041 ND ND ND ND ND ND
Alpha-BHC 0.11 ND ND ND ND ND ND
Beta-BHC 0.2 ND ND ND ND ND ND
Chlordane 0.54 ND ND ND ND ND ND
Delta-BHC 0.3 ND ND ND ND ND ND
Dieldrin 0.044 ND ND ND ND ND ND
Endosulfan I 0.9 ND ND ND ND ND ND
Endosulfan II 0.9 ND ND ND ND ND ND
Endosulfan Sulfate 1 ND ND ND ND ND ND
Endrin 0.1 ND ND ND ND ND ND
Endrin Aldehyde NS ND ND ND ND 0.0054 ND
Endrin Ketone NS ND ND ND ND ND ND
Lindane (Gamma-BHC) 0.06 ND ND ND ND ND ND
Heptachlor 0.1 ND ND ND ND ND ND
Heptachlor Epoxide 0.02 ND ND ND ND ND ND
Methoxychlor Note 1 ND ND ND ND ND ND
Toxaphene NS ND ND ND ND ND ND
PCBs
Aroclor 1016 NS ND ND ND ND ND ND
Aroclor 1221 NS ND ND ND ND ND ND
Aroclor 1232 NS ND ND ND ND ND ND
Aroclor 1242 NS ND ND ND ND ND ND
Aroclor 1248 NS ND ND ND ND ND ND
Aroclor 1254 NS ND 0.049 ND ND ND ND
Aroclor 1260 NS ND ND ND ND 0.095 0.077

Total PCBs 1 or 10' ND 0.049 ND ND 0.095 0.077

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs.: Feet below ground surface
NS: No standard
ND: Not detected

1: As per TAGM #4046 the RSCO for total VOCs is less than 10 mg/Kg.
2:1 mg/Kg is the RSCO for PCBs detected in surface soil (0-2 ft. bgs) samples.
10 mg/Kg is the RSCO for PCBs detected in subsurface samples.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen Holders. 
4: Shaded values depicted in bold font exceed the NYSDEC RSCO.



TABLE 5C
SUMMARY OF SOIL ANALYTICAL RESULTS-PESTICIDES AND PCBS 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location PG-PA-MW-6 PG-PA-MW-6 PG-PA-MW-6
Field ID NYSDEC

RSCO
(mg/Kg)

PG-MWPA-06 PG-MWPA-06 PG-MWPA-06
Sampling Date 11/7/2000 11/7/2000 11/7/2000
Matrix
Sample Depth 
Units

Soil 
4.5-6 ft bgs 

mg/Kg

Soil 
6-8 ft bgs 

mg/Kg

Soil 
8.5-10 ft bgs 

mg/Kg
PESTICIDES Cone Qual Cone Qual Cone [ Qual
4,4-DDD 2.9 ND ND ND
4,4'-DDE 2.1 ND ND ND
4,4-DDT 2.1 ND ND ND
Aldrin 0.041 ND ND ND
Alpha-BHC 0.11 ND ND ND
Beta-BHC 0.2 ND ND ND
Chlordane 0.54 ND ND ND
Delta-BHC 0.3 ND ND ND
Dieldrin 0.044 ND ND ND
Endosulfan I 0.9 ND ND ND
Endosulfan II 0.9 ND ND ND
Endosulfan Sulfate 1 ND ND ND
Endrin 0.1 ND ND ND
Endrin Aldehyde NS ND ND ND
Endrin Ketone NS ND ND ND
Lindane (Gamma-BHC 0.06 ND ND ND
Heptachlor 0.1 ND ND ND
Heptachlor Epoxide 0.02 ND ND ND
Methoxychlor Note 1 ND ND ND
Toxaphene NS ND ND ND
PCBs
Aroclor 1016 NS ND ND ND
Aroclor 1221 NS ND ND ND
Aroclor 1232 NS ND ND ND
Aroclor 1242 NS ND ND ND
Aroclor 1248 NS ND ND ND
Aroclor 1254 NS ND ND ND
Aroclor 1260 NS ND ND ND
Total PCBs 1or10^ ND ND ND

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
Ft. bgs.: Feet below ground surface
NS: No standard
ND: Not detected

1: As per TAGM #4046 the RSCO for total VOCs is less than 10 mg/Kg.
2: 1 mg/Kg is the RSCO for PCBs detected in surface soil (0-2 ft. bgs) samples. 10 
mg/Kg is the RSCO for PCBs detected in subsurface samples.
3: Results are shown only for those soil samples collected within 100 feet of the former Hydrogen Holders. 
4: Shaded values depicted in bold font exceed the NYSDEC RSCO.



TABLE 5D
SUMMARY OF SOIL ANALYTICAL RESULTS-METALS, TPH 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

Sample Location 
Field ID 
Sampling Date 
Matrix
Sample Depth 
Units

NYSDEC RSCO 
(mg/Kg)

PG-WOOD-03 
PG-WD-03 
11/10/2000 

Soil 
0.5-2 ft bgs 

mg/Kg

PG-WOOD-03 
PG-WD-03 
11/10/2000 

Soil 
2-4 ft bgs 

mg/Kg

PG-WOOD-3 
PG-WD-3 

11/29/2000 
Soil 

2-4 ft bgs 
mg/Kg

PG-WOOD-3 
PG-WD-3 

11/29/2000 
Soil 

6-8 ft bgs 
mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
0-2 ft bgs 

mg/Kg
METALS Cone Qual Cone | Qual Cone Qual Cone Qual Cone | Qual

Aluminum (fume or dust) 33,000 or SB ND 4,500 3,900 ND 1500
Antimony NS ND 2.3 2.6 ND ND
Arsenic 7 .5 ’ 2.8 310 29 ND ND
Barium 300 1 15 260 120 38 21
Beryllium 0.16 1 ND 1.3 1 ND ND
Cadmium 1 1 ND. 0.47 0.37 ND ND
Calcium metal 35,000 of SB 31,000 22,000 35.000 400,000 ND
Chromium 1 0 1 6.3 20 110 ND 7.4
Cobalt 30 1 ND 15 5.2 ND ND
Copper 25 1 15 210 110 ND 8.1
Iron 2000 or SB 3,800 44,000 31.000 ND 4000
Lead 200-500* 20 460 580 ND 13

Magnesium 100-5,000 (SB) 18,000 4,700 4,200 4,000 ND

Manganese 50-5,000(SB) 47 200 220 69 28

Nickel 13 or 0.5-25 1 3.2. 170 , 53 ND ND

Potassium
8,500-43,000

(SB) ND ND 310 490 ND
Selenium 2 or 0.1-3.9 1 ND 5 3.9 ND ND
Silver NS ND 0.62 ND ND ND

Sodium 6,000-8,000 (SB) ND ND ND 2,300 ND
Thallium NS ND ND ND ND ND

Vanadium 150 or 1-300 1 20 39 28 ND 24
Zinc 20 or 9-50 1 17 700 250 ND 21
Mercury 0.1 ND 0 38 0 48 ND ND
TPHC NS 710 73 140 ND ND
Oil and Grease NS 2,800 1,200 1,300 130 ND
Cyanide NS ND ND 16 3.2 ND
PH NS 7.4 7.7 8.2 9.0 7.2
Total Phenolics 500 i ND ND 1.6 3.7 ND

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
NS: No standard
ND: Not detected
SB: Site Background
*: As per TAGM #4046, background lead levels vary widely. A typical range for metropolitan, suburban, or 
highway areas is 200-500 ppm. The analytical results are therefore compared to an RSCO of 500 mg/kg.

1) The objective for this compound is the greater of the RSCO or New 
York State's background concentration.
2) Value based on TAGM #4046, standard for total SVOCs.

•  3) Results are show only for those soil samples collected within 100 feet of the former Hydrogen Holders.
4) Shaded values depicted in bold font exceed the NYSDEC RSCO.

5) Site background concentrations have not been established for any metals. Therefore, for metals without RSCOs, the 
maximum New York State background concentration is provided.



TABLE 5D
SUMMARY OF SOIL ANALYTICAL RESULTS-METALS, TPH 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

4
jSam ple Location 
KField ID 

Sampling Date 
Matrix
Sample Depth 
Units

NYSDEC
RSCO

(mg/Kg)

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
2-4 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
4-6 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
6-8 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
8-10 ft bgs 

mg/Kg

PG-WOOD-05 
PG-WD-05 
11/7/2000 

Soil 
14-16 ft bgs 

mg/Kg

PG-PA-MW-6
PG-MWPA-06

11/7/2000
Soil

1.5-3’
mg/Kg

METALS Cone | Qual Cone | Qual Cone | Qual Cone | Qual Cone | Qual Cone | Qual

Aluminum (fume or dus 33,000 or SB 1300 1300 2500 2000 14000 4300
Antimony NS 2.8 ND ND ND ND 1 7

Arsenic 7.5 1 27 11 28 8.7 ND 150
Barium 300 1 250 33 54 36 ND 120
Beryllium 0.16 1 ND ND ND ND ND ND
Cadmium 1 1 ND ND ND ND ND ND
Calcium metal 35,000 of SB 7400 ND ND 11000 7700 13000
Chromium 1 0 1 12 ND 6 ND 24 28
Cobalt 30 1 ND 2.5 6.6 6.7 ND 7
Copper 25 1 ‘ 59 34 37. 20 ND • 58
Iron 2000 or SB 8200 3300 7500 6600 19000 24000
Lead 200-500* 130 ND 32 22 ND 73

Magnesium
100-5,000

(SB) 2000 ND ND ND 6200 3800

Manganese 50-5,000(SB) 55 ND 27 38 110 200

Nickel 13 or 0.5-25 1 12 7.6 15 17 19 26

Potassium
8,500-43,000

(SB) 150 270 320 320 2600 190
Selenium 2 or 0.1-3.9 1 ND ND ND ND ND ND
Silver NS ND ND ND ND ND .68

Sodium
6,000-8,000

(SB) ND ND ND 810 6000 370
Thallium NS ND ND ND ND ND ND

Vanadium
150 or 1-300 

1 16 ND ND ND 40 38
Zinc 20 or 9-50 1 : 190 19 9 4 ' 56 360 120
Mercury 0.1 0.41 ND ND ND ND 0 28
TPHC NS 1000 47 95 ND 110 72
Oil and Grease NS 13,000 250 18,000 ND 410 ND
Cyanide NS ND ND ND ND ND 0.52
pH NS 7.1 7.1 6.8 7.5 7.7 6.9
Total Phenolics 5 0 0 i ND ND ND ND ND ND

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
NS: No standard
ND: Not detected
SB: Site Background
*: As per TAGM #4046, background lead levels vary widely. A typical range for metropolitan, suburban, or highway areas is 200- 
500 ppm. The analytical results are therefore compared to an RSCO of 500 mg/kg.

1) The objective for this compound is the greater of the RSCO 
or New York State's background concentration.
2) Value based on TAGM #4046, standard for total SVOCs.

i Results are show only for those soil samples collected within 100 feet of the former Hydrogen Holders,
i Shaded values depicted in bold font exceed the NYSDEC RSCO.

5) Site background concentrations have not been established for any metals. Therefore, for metals without RSCOs, the maximum 
New York State background concentration is provided.



TABLE 5D
SUMMARY OF SOIL ANALYTICAL RESULTS-METALS, TPH 

HYDROGEN HOLDERS AOC 
HHMT-PORT IVORY FACILITY SITE 1 

STATEN ISLAND, NEW YORK

ISam ple Location 
H e ld  ID 
' Sampling Date 

Matrix
Sample Depth 
Units

NYSDEC RSCO 
(mg/Kg)

PG-PA-MW-6
PG-MWPA-06

11/7/2000
Soil

3-4.5'
mg/Kg

PG-PA-MW-6
PG-MWPA-06

11/7/2000
Soil

4.5-6'
mg/Kg

PG-PA-MW-6
PG-MWPA-06

11/7/2000
Soil
6-8’

mg/Kg

PG-PA-MW-6
PG-MWPA-06

11/7/2000
Soil

8.5-10'
mg/Kg

METALS C oncl Qual Cone | Qual Cone | Oual Cone | Qual

Aluminum (fume or dust) 33,000 or SB 7800 6000 ND ND
Antimony NS ND ND ND ND
Arsenic 7.5 1 36 - 24 16 ND
Barium 300 1 180 170 50 53
Beryllium 0.16 1 0.49 ND ND ND
Cadmium 1 ’ ND ND ND ND
Calcium metal 35,000 of SB 11000 4300 ND ND
Chromium 1 0 1 32 13 5.1 ND
Cobalt 30 1 6.8 10 2.7 ND
Copper 2 5 ’ 46 , 3 6 3 15 7.7
Iron 2000 or SB 30000 28000 19000 ND
Lead 200-500* 31 17 6.8 ND

Magnesium 100-5,000 (SB) 810 ND ND 6800

Manganese 50-5,000(SB) 92 140 ND ND

Nickel 13 or 0.5-25 1 17 . 26 8.1 ND

Potassium 8,500-43,000 (SB) 320 330 460 ND
Selenium 2 or 0.1-3.9 ' 3.3 3.9 3.5 ND
Silver NS ND ND ND 1.8

Codium 6,000-8,000 (SB) 350 290 260 3000
Thallium NS ND ND ND ND

Vanadium ' 150 or 1-300 1 24 20 ND ND
Zinc 20 or 9-50 1 34 48 ND ND
Mercury 0.1 0 22 ND ND ND
TPHC NS 74 87 ND ND
Oil and Grease NS ND 190 180 ND
Cyanide NS 4.4 3.5 2.9 18
pH NS 7.0 5.5 4.5 10
Total Phenolics 500 ^ ND ND ND ND

Notes and Abbreviations
NYSDEC: New York State Department of Environmental Conservation
TAGM: Technical Administrative Guidance Memo #4046
RSCO: Recommended Soil Cleanup Objective
Cone: Concentration
mg/kg: milligrams per kilogram
Qual: Laboratory data qualifier
NS: No standard
ND: Not detected
SB: Site Background
*: As per TAGM #4046, background lead levels vary widely. A typical range for metropolitan, suburban, or highway areas is 200- 
500 ppm. The analytical results are therefore compared to an RSCO of 500 mg/kg.

1) The objective for this compound is the greater of the RSCO or New York 
State's background concentration.
2) Value based on TAGM #4046, standard for total SVOCs.

• Results are show only for those soil samples collected within 100 feet of the former Hydrogen Holders.
Shaded values depicted in bold font exceed the NYSDEC RSCO.

5) Site background concentrations have not been established for any metals. Therefore, for metals without RSCOs, the maximum 
New York State background concentration is provided.
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respective RSCOs in at least one soil sample: arsenic, calcium, chromium, copper, iron, lead, magnesium, 

manganese, mercury, nickel, selenium, sodium, and zinc.

As shown on Figure 6, the SI groundwater sampling location nearest to the former hydrogen holders is 

well PG-PA-MW-6; please note, a groundwater sample was not collected at deep well PG-PA-MW-6D 

during the SI. Well PG-PA-MW-6 is located within 100 feet of both hydrogen holders. The well is also 

approximately downgradient of the eastern hydrogen holder and downgradient/sidegradient of the western 

hydrogen holder. The groundwater sample collected at well PG-PA-MW-6 during the SI was analyzed 

for PP VOCs, PP SVOCs, PP pesticides and PCBs, Target Analyte List (TAL) metals, TPHC, oil and 

grease (O&G), total cyanide, and total phenolics. The analytical results, summarized in Tables 6A 

through 6D for the groundwater sample collected at well PG-PA-MW-6 indicate that only one SVOC, 

phenol, and one metal, arsenic, slightly exceeded their respective AWQSGVs.

7.0 DISCUSSION OF DATA

The following is a discussion of the data gathered and evaluated during the SRI. The SRI was completed 

with the overall goal of determining whether remediation was warranted at any open AOC or with respect 

to any open issue at Site 1. As noted above, the open AOC is AOC-UST2, and the open issues are the 

effect (if any) of impacted groundwater on surface water and sediment quality within Bridge Creek, and 

the effect (if any) of the former hydrogen holders on soil and groundwater quality. Section 7.1 is a 

discussion of data associated with AOC-UST2. Section 7.2 is a discussion of data associated with the two 

open issues identified above. These discussions are the basis for the conclusions and recommendations 

presented in Section 8.0.

7.1 Discussion of Data -  AOC-UST2

As presented in Section 4, the objectives for the investigation of AOC-UST2 were as follows: 1) to 

determine the impact (if any) the LNAPL has on soil quality; 2) to delineate the extent of the LNAPL and 

impacted soil; 3) to identify if the soil is acting as a source area for groundwater impacts; 4) to delineate 

the groundwater impacts (if any); 5) to determine whether LNAPL could discharge into Bridge Creek; 

and, 6) to determine whether impacted groundwater could discharge into Bridge Creek. The following 

discussion addresses each of the objectives.



TABLE 6A
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS HYDROGEN HOLDERS AOC-VOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location 
Sampling Date 
Matrix 
Units

Recommended 
Groundwater Cleanup 

Standard/Guidance 
Value (RGCS/G)*

PG-PA-MW-6
11/27/2000
Aqueous

ug/L

PG-PA-MW-6D
11/30/2000
Aqueous

ug/L
VOLATILE ORGANIC COMPOUNDS (VOCs) Cone Qual Cone |Qual
1,2,4-TRICHLOROBENZENE 5 ND ND
1,2-DICHLOROBENZENE 3 ND ND
1,4-DICHLOROBENZENE 3 ND ND
1,1,1 -TRICHLOROETHANE 5 ND ND
1,1,2,2-TETRACHLOROETHANE 5 ND ND
1,1,2-TRICHLOROETHANE 1 ND ND
1,1 -DICHLOROETHANE 5 ND ND
1,1-DICHLOROETHYLENE 5 ND ND
1,2-DICHLOROETHANE 0.6 ' ND ND
1,2-DICHLORORPROPANE 1 ND ND
2-CHLOROETHYL VINYL ETHER NS/NG ND ND
ACROLEIN 5 ND ND
ACRYLONITRILE 5 ND ND
BENZENE 1 ND ND
BROMODICHLOROMETHANE 50 ND ND
BROMOFORM 50 ND ND
BROMOMETHANE 5 ND ND
CARBON TETRACHLORIDE 5 ND ND
CHLOROBENZENE 5 ND ND
CHLOROETHANE 5 ND ND
CHLOROFORM 7 ND ND
CHLOROMETHANE NS/NG ND ND
CIS-1,3-DICHLOROPROPENE 0.4 (Total) ND ND
DIBROMOCHLOROMETHANE 50 ND ND
DICHLOROMETHANE NS/NG ND ND
ETHYLBENZENE 5 ND ND
M&P-XYLENES 5 ND ND
METHYLBENZENE NS/NG ND ND
O-XYLENE 5 ND ND
TETRACHLOROETHYLENE 5 ND ND
TRANS-1,2-DICHLOROETHYLENE 5 ND ND
TRANS-1,3-DICHLOROPROPENE 0.4 (Total) ND ND
TRICHLOROETHYLENE 5 ND ND
VINYL CHLORIDE 2 ND ND
Total Confident VOCs NS/NG 0 0
Total VOC TICs NS/NG 0 0

Notes and Abbreviations:
ug/L = micrograms per liter (all concentations are provided in ug/L)
* = RGCS/G values are based on New York State Title 6 CRR (Codes, Rules and Regulations) Part 703. The 
guidance value is utilized where a standard has not been adopted for a substance.
Cone = Concentration
Qual = Laboratory data qualifier
NS = No standard
ND = Not detected
TICs = Tentatively Identified Compounds 
NG = No guidance value 
MDL = Minimum detection limit

1) Results are shown only for groundwater samples collected from wells that are downgradient of the 
location of the former hydrogen holders.



TABLE 6B
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS HYDROGEN HOLDERS AOC-SVOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Sample Location Recommended PG-PA-MW-6 PG-PA-MW-6D
Sampling Date Groundwater Cleanup 11/27/2000 11/30/2000
Matrix Standards/ Guidance Aqueous Aqueous
Units Value (RGCS/G)* .......u$!k____ ug/L
SEMI-VOLATILE ORGANIC COMPOUNDS (SVOCs) Cone | Qual Cone |Qual
Acenaphthene 20 ND ND
Acenaphthylene NS/NG ND ND
Anthracene 50 ND ND
1,2-Benzphenanthracene NS/NG ND ND
Benzidine 5 ND ND
Benzofa]anthracene 0.002 ND ND
Benzofalpyrene MDL ND ND
BenzoFb]fluoranthene 0.002 ND ND
Benzofg,h,i]perylene NS/NG ND ND
Benzo[k]fluoranthene 0.002 ND ND
Butylbenzylphthalate 50 ND ND
Bis(2-Chloroethoxy)methane 5 ND ND
Bis(2-Chloroethyl)Ether 1 ND ND
Bis(2-Chloroisopropyl)ether NS/NG ND ND
Bis(2-Ethylhexyl)phthalate 5 ND 2.3 B
4-Bromophenyl-phenylether NS ND ND
2-Chloronaphthalene 10 ND ND
2-Chlorophenol NS/NG ND ND
4-Chloro-3-methylphenol NS/NG ND ND
4-Chlorophenyl-phenylether NS/NG ND ND
1,2-Diphenylhydrazine NS/NG ND ND
2,4-Dichlorophenol 5 ND ND
2,4-Dimethylphenol 50 ND ND
2,4-Dinitrophenol 10 ND ND
2,4-Dinitrotoluene 5 ND ND
2,6-Dinitrotoluene 5 ND ND
3,3-Dichlorobenzidine 5 ND ND
4,6-Dinitro-O-Cresol NS/NG ND ND
Di-n-butylphthalate 50 ND 1.5
Dl-n-octylphthalate 50 ND 1.3
Dibenzo[a,h]Anthracene NS/NG ND ND
Diethylphthalate 50 ND ND
Dimethylphthalate 50.0 ND ND
m-Dichlorobenzene 3 ND ND
Fluoranthene 50 ND ND
Fluorene 50 ND ND
Hexachloro-1,3-Butadiene 0.5 ND ND
Hexachlorobenzene 0.04 ND ND
Hexachlorocyclopentadiene 5 ND ND
Hexachloroethane 5 ND ND
Indenofl ,2,3-cd]pyrene 0.002 ND ND
Isophorone 50 ND ND
2-Nitrophenol NS/NG ND ND
4-Nitrophenol NS/NG ND ND
N-Nitroso-Di-N-Propylamine NS/NG ND ND
N-Nitrosodimethylamine NS/NG ND ND
N-Nitrosodiphenylamine 50 ND • ND
Naphthalene 10 ND ND
Nitrobenzene 0.4 ND ND
Pentachlorophenol 1.0 (Total Phenols) ND ND
Phenanthrene 50 ND ND
Phenol 1.0 (Total Phenols) 2 1 ND
Pyrene 50 ND ND
2,4,6-T richlorophenol NS/NG ND ND
Total Confident SVOCs NS/NG 2.1 2.8
Total SVOC TICs NS/NG 0 2.3



TABLE 6B
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS HYDROGEN HOLDERS AOC-SVOCs 

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

Notes and Abbreviations:
ug/L = micrograms per liter (all concentntions are provided in ug/L)
* = RGCS/G values are based on New York State Title 6 CRR (Codes, Rules and Regulations) Part 703. The 
guidance value has been used where a standard has not been adopted for a substance.
Cone = Concentration
Qual = Laboratory data qualifier
MDL = Laboratory's minimum detection limit
Shaded values in bold font represent exceedances of the RGCS/G.
B: The analyte was found in the laboratory blank as well as the sample. This indicates possible laboratory 
contamination of the environmental sample.
NS = No standard 
ND = Not detected
TICs = Tentatively Identified Compounds 
NG = No guidance value

1) Results are shown only for groundwater samples collected from wells that are 
downgradient of the location of the former hydrogen holders.



TABLE 6C
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS HYDROGEN HOLDERS AOC - PESTICIDES AND

PCBS
HHMT-PORT IVORY FACILITY, SITE 1 

STATEN ISLAND, NEW YORK

Sample Location 
Sampling Date 
Matrix 
Units

Recommended 
Groundwater Cleanup 

Standard/Guidance 
Value (RGCS/G)*

PG-PA-MW-6
11/27/2000
Aqueous

ug/L

PG-PA-MW-6D
11/30/2000
Aqueous

ug/L
PCBs Cone Qual Cone Qual
AROCLOR 1016 0.09** ND ND
AROCLOR 1221 0.09** ND ND
AROCLOR 1232 0.09** ND ND
AROCLOR 1242 0.09** ND ND
AROCLOR 1248 0.09** ND ND
AROCLOR 1254 0.09** ND ND
AROCLOR 1260 0.09** ND ND
PESTICIDES
ALDRIN 0.01 ND ND
ALPHA-BHC 0.01 ND ND
BETA-BHC 0.01 ND ND
CHLORDANE 0.05 ND ND
4,4-DDD 0.3 ND ND
4,4-DDE 0.2 ND ND
4,4’-DDT 0.2 ND ND
DELTA-BHC 0.01 ND ND
DIELDRIN 0.004 ND ND
ENDOSULFAN I NS/NG ND ND
ENDOSULFAN II NS/NG ND ND
ENDOSULFAN SULFATE 0.1 ND ND
ENDRIN 0.01 ND ND
ENDRIN ALDEHYDE 5 ND ND
ENDRIN KETONE 5 ND ND
GAMMA-BHC (LINDANE) NS/NG ND ND
HEPTACHLOR 0.04 ND ND
HEPTACHLOR EPOXIDE 0.01 ND ND
METHOXYCHLOR 35 ND ND
TOXAPHENE 0.06 ND ND

Notes and Abbreviations:
ug/L = micrograms per liter (all concentrations are provided in ug/L)
* = RGCS/G values are based on New York State Title 6 CRR (Codes, Rules and Regulations) Part 703. The 
guidance value is utilized where a standard has not been adopted for a substance.
** = value provided is for total PCBs (Aroclors)
Cone = Concentration
Qual = Laboratory data qualifier
NS = No standard
ND = Not detected
NG = No guidance value
PCBs = Polychlorinated biphenyls

f1) Results are shown only for groundwater samples collected from wells that are



TABLE 6D
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS HYDROGEN HOLDERS AOC-METALS

HHMT-PORT IVORY FACILITY, SITE 1 
STATEN ISLAND, NEW YORK

) Sample Location 
Sampling Date 
Matrix 
Units

Recommended 
Groundwater Cleanup 

Standard/Guidance 
Value (RGCS/G)*

PG-PA-MW-6
11/27/2000
Aqueous

ug/L

PG-PA-MW-6D
11/30/2000
Aqueous

ug/L
METALS Cone Qual Cone | Qual
ALUMINUM (FUME OR DUST) NS/NG 430 260
ANTIMONY 3 ND ND
ARSENIC 25 '83  1 ND
BARIUM 1000 ND 68
BERYLLIUM 3 ND ND
CADMIUM 5 ND - ND
CALCIUM METAL NS/NG 1,900 180,000
CHROMIUM 50 ND ND
COBALT NS ND ND
COPPER 200 ND ND
IRON 300 120 15,000
LEAD 25 ND ND
MAGNESIUM 35000 5,500 430,000
MANGANESE 300 ND 1200
MERCURY 0.7 ND ND
NICKEL 100 ND ND
POTASSIUM NS/NG 100,000 81,000
SELENIUM 10 ND ND
SILVER 50 ND ND
SODIUM 20000 900 000 4,000,000
THALLIUM 1 ND ND
VANADIUM NS 50 ND
ZINC 2000 ND ND
TPHC 100 ND ND
OIL & GREASE 100 13 21
CYANIDE 200 0.013 ND
*pH NS/NG 11.36 7.08
TOTAL PHENOLICS 1.0 ND ND

Notes and Abbreviations:
ug/L = micrograms per liter (all concentrations are provided in ug/L)
* = RGCS/G values are based on New York State Title 6 CRR (Codes, Rules and Regulations) Part 703. 
The guidance value is utilized where a standard has not been adopted for a substance.
TPHC = Total Petroleum Hydrocarbons
Cone = Concentration
Qual = Laboratory data qualifier
Shaded values in bold font represent exceedances of the RGCS/G values.
NS = No standard 
ND = Not detected 
NG = No guidance value

1)Results are shown only for groundwater samples collected from wells that are downgradient of 
the location of the former hydrogen holders.
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7.1.1 D a ta  R e la te d  to  O b jec tiv e  1

Objective 1, to determine the impact (if any) the LNAPL has on soil quality, was evaluated by the 

collection and analysis of seventeen soil samples from 14 soil borings. All soil samples were analyzed for 

VOC+15, SVOC+25, and TPHC. The analytical data indicate that soil impacts were limited to two VOCs 

(methylene chloride and 1,2-dichloroethene) and a few PAH compounds, a subset of SVOCs. Methylene 

chloride was also detected in an associated method blank; therefore, it is likely that the presence of this 

compound is attributable to laboratory contamination of the soil sample. The concentration (0.19 mg/kg) 

of trans-1,2-dichloroethene was detected at a concentration slightly greater than its RSCO (0.1 mg/kg) in 

only a single soil sample, the sample collected from the 1.5-2 feet bgs depth interval at location UST2- 

5A. This isolated and relatively low concentration of trans-1,2-dichloroethene is not a concern, 

particularly given the Port Authority’s redevelopment plan that includes the placement of pavement and 

other impervious cover at the majority of Site 1 and the recording of a Deed Notice for all of Site 1.

At least one PAH compound was detected at a concentration greater than its RSCO in ten of the 17 soil 

samples collected during the SRI. The concentrations of PAH compounds in all samples, except for the 

sample collected from the 4-4.5 foot bgs depth interval at location TWP-1 A, were similar to or less than 

those detected throughout the Facility (concentrations of total PAH compounds generally between 0 and 

10 mg/kg), and are likely attributable to the former placement of historic fill by P&G. This impacted soil 

will be addressed through the physical redevelopment of Site 1 and the recording of a Deed Notice. The 

total concentration of PAH compounds in the soil sample collected at TWP-1 A was more than 1,000 

mg/kg. The presence of cinders was noted in the 4.25-4.5 foot bgs depth interval at location TWP-1 A 

(i.e., within the depth interval of the sample collected at TWP-1A). The presence of cinders and absence 

of indications of petroleum-impacted soil suggests that cinders were included in the soil sample and that 

the elevated concentration of PAHs in the sample is attributable to the presence of these cinder(s). 

However, additional soil investigation is required to confirm this assertion.

Several VOC and SVOC TICs were detected in the soil samples collected during the SRI. However, none 

of the TICs were compounds that are included in the definition of Principal Organic Contaminants, as 

defined in the NYSDEC document entitled Recomm ended Groundwater Cleanup Guidance and the 

Recomm ended Groundwater Cleanup Standard and dated June 1998. Therefore, no remedial action is 

warranted with respect to soil where TICs were detected.
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Although TAGM 4046 does not include an RSCO for TPHC, the concentration of TPHC is a relative 

measure of the LNAPL saturation. The greater the concentration of TPHC in the soil, the greater the 

saturation of LNAPL. The concentration of LNAPL in the soil sample collected from the 6-8 foot bgs 

depth interval at location UST2-4 was 48,000 mg/kg. The TPHC concentration in this soil sample is 

more than five times as great as in the sample with the next greatest concentration. Additional 

investigation is warranted at UST2-4 to confirm the presence or absence of mobile LNAPL.

7.1.2 D a ta  R e la te d  to  O b jec tiv e  2

Objective 2, to delineate the extent of LNAPL and impacted soil based on field observations, was 

evaluated based on field observations and the SRI soil sampling results. LNAPL and/or impacted soil 

was encountered at four soil boring locations: UST2-4, UST2-4A, UST2-5, and TWP-1. In addition, 

LNAPL was observed in the area to the north of location UST2-6, to the east of location TWP-2, to the 

south of location UST2-4, and to the west of location UST2-5 during initial soil removal efforts at AOC- 

UST2 in April 2005. LNAPL was not encountered at the following locations: UST2-4B, UST2-5A, 

UST2-6, TWP-1A, and TWP-2 through TWP-6. Therefore, as shown on Figure 3, the extent of LNAPL 

and/or impacted soil (as based on field observations) at AOC-UST2 is bounded by location UST2-6 to the 

south, location TWP-2 to the west, location UST2-4B to the north, and TWP-1A and UST2-5A to the 

east. This area is approximately 235 feet north-south by 170 feet east-west, with a footprint of 30,750 

square feet.

The petroleum impacts observed at locations UST2-4, UST2-4A, UST2-5, and TWP-1 were encountered 

at depths of between four and eight feet bgs. The petroleum impacts were delineated vertically at depths 

of between six and nine feet bgs; for locations UST2-5 and TWP-1, these depths are relative to the 

original land surface prior to the construction of the soil stockpile. Since the water table was measured to 

be at approximately five to seven feet bgs, the LNAPL is not anticipated to have impacted soil quality 

much deeper than seven feet bgs, which is consistent with the maximum observed depth for LNAPL 

and/or soil impacts (i.e., eight feet bgs). In addition, organic marsh deposits and clay-like by-product fill, 

effective barriers to the vertical migration of the LNAPL, were encountered at various locations during 

the SRI. Organic marsh deposits were observed at approximately 11.5 feet bgs at location TWP-5 and 

nine feet bgs at location TWP-6, while clay-like by-product fill was observed at approximately 10.5 and 

9.5 feet bgs at locations TWP-2 and TWP-3, respectively.
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The analytical results for the soil samples collected during the SRI indicate that soil at AOC-UST2 is 

impacted by relatively low concentrations of PAH compounds except for the soil sample collected from 

the 4-4.5 foot bgs depth interval at location TWP-1A. The low concentrations of PAH compounds are 

similar to those detected in soil samples throughout the Facility, and are attributable to the former 

placement of historic fill by P&G. The concentration of PAH compounds at location TWP-1 A is most 

likely due to the inclusion of cinders in the soil sample; however, additional soil sampling is required at 

and in the vicinity of TWP-1 A.

Soil at sampling location UST2-4 contains a relatively high concentration (48,000 mg/kg) of TPHC in the 

6-8 foot bgs depth interval. While an RSCO has not been established for TPHC, the greater the 

concentration of TPHC, the greater the saturation of petroleum in the subsurface. Although field 

observations suggest that the LNAPL at this location is immobile, the relatively high concentration of 

TPHC in soil at UST2-4 suggests that petroleum may be mobile at this location. Therefore, HMM 

proposes that additional investigation of soil and groundwater quality be conducted at and in the vicinity 

of location UST2-4.

7.1.3 D a ta  R e la te d  to  O b jec tive  3

Objective 3, to identify if the soil is acting as a source area for groundwater impacts, was evaluated using 

the groundwater analytical data generated during the SRI. One groundwater sample was collected from 

each of six temporary wells, identified as TWP-1 through TWP-6. The six temporary wells were installed 

in two transects, each consisting of an upgradient well, a well immediately downgradient of the LNAPL 

area, and a downgradient well. Both transects were oriented approximately east-west, perpendicular to 

the eastern bank of Bridge Creek. The northern transect consisted of temporary wells (from upgradient to 

downgradient) TWP-1 A, TWP-2, and TWP-3. The southern transect consisted of temporary wells (from 

upgradient to downgradient) TWP-4, TWP-5, and TWP-6. All groundwater samples were analyzed for 

VOC+15, SVOC+25, and TPHC.

The groundwater analytical data indicate that only two groundwater samples contained any of the targeted 

compounds at concentrations greater than their respective AWQSGVs. These samples were collected at 

temporary wells TWP-1A and TWP-2. Two SVOCs, naphthalene and phenol, were detected at 

concentrations greater than their respective AWQSGVs in temporary well TWP-1 A, while phenol was the 

only compound detected at a concentration greater than its AWQSGV in temporary well TWP-2. Since 

the concentration of naphthalene decreased downgradient of well TWP-1 A, it is concluded that the
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LNAPL and impacted soil at AOC-UST2 did not impact groundwater with respect to naphthalene. The 

source of the dissolved naphthalene is unclear. However, creosoted wood observed in the soil boring later 

converted to temporary well TWP-1 A is a potential source. Regardless of the source, the groundwater 

impact does not extend to the nearest downgradient receptor, Bridge Creek.

The concentrations of phenol were elevated only in groundwater samples collected at temporary wells 

TWP-1 A and TWP-2. The concentration of phenol decreased downgradient of temporary well TWP-1A; 

thus, the LNAPL and impacted soil at AOC-UST2 are not source areas for phenol. Rather, the elevated 

concentrations of phenol are likely attributable to the decay of naturally-occurring organic material (from 

the underlying marsh deposits, e.g.). Regardless of the source, the groundwater impact does not extend to 

the nearest downgradient receptor, Bridge Creek.

Please note, no remedial actions are warranted with respect to groundwater at AOC-UST2. Groundwater 

recharge rates are anticipated to decrease following the construction of impervious surfaces as part of the 

redevelopment of Site 1. Also, as established below, groundwater impacts do not extend to Bridge Creek, 

the nearest downgradient receptor, having been delineated at temporary well TWP-3.

7.1.4 D a ta  R e la ted  to  O b jec tiv e  4

Objective 4, to delineate groundwater impacts (if any), was evaluated using the groundwater analytical 

data generated primarily during the SRI as well as data for a groundwater sample collected from well PG- 

EW-3 during the SI. As noted above, one groundwater sample was collected from each of six temporary 

wells, identified as TWP-1 through TWP-6. All groundwater samples were analyzed for VOC+15, 

SVOC+25, and TPHC.

Groundwater analytical data indicate that only two samples, the samples collected at temporary wells 

TWP-1 A and TWP-2, contained any of the targeted compounds at concentrations greater than their 

respective AWQSGVs. The two SVOCs, naphthalene and phenol, were detected at concentrations greater 

than their respective AWQSGVs in temporary well TWP-1A, while phenol was the only compound 

detected at a concentration greater than its AWQSGV in temporary well TWP-2. Therefore, the 

groundwater impacted by naphthalene is delineated to the south (i.e., sidegradient) at temporary well 

TWP-4 and to the west (i.e., downgradient) at temporary well TWP-2. This groundwater impact has not 

been delineated to the east (i.e., upgradient) or north (i.e., sidegradient); however, well PG-EW-3, located 

approximately 100 feet to the north of TWP-1, was sampled during the SI. The analytical results did not
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reveal that groundwater has been impacted by naphthalene; therefore, well PG-EW-3 can also be used as 

a delineation point with respect to groundwater impacted by naphthalene. The groundwater impacted by 

phenol has been delineated to the south (i.e., sidegradient) at temporary wells TWP-4 and TWP-5 and to 

the east (i.e., downgradient) by temporary well TWP-3. The SI groundwater sampling results for well 

PG-EW-3 also can be used as a delineation point with respect to groundwater impacted by phenol.

Please note, no remedial actions are warranted with respect to groundwater at AOC-UST2. Groundwater 

recharge rates are anticipated to decrease following the construction of impervious surfaces as part of the 

redevelopment of Site 1. Also, groundwater impacts have been delineated at temporary well TWP-3, 

located downgradient of the groundwater impacts and upgradient of Bridge Creek.

7.1.5 D a ta  R e la te d  to  O b jec tive  5

Objective 5, to determine whether LNAPL could discharge into Bridge Creek, was evaluated using field 

observations and measurements made during the SRI. As noted above, six temporary wells, identified as 

TWP-1A and TWP-2 through TWP-6, were installed at AOC-UST2 during the SRI. As part of the 

groundwater investigation, the presence or absence of LNAPL in each temporary well was confirmed 

using an oil-water indicator. LNAPL was not present in any of the six temporary wells as of May 24, 

2005. Therefore, the LNAPL does not appear to be mobile in the vicinity of any of the six temporary 

wells.

In addition, the boring logs for UST2-4, UST2-4A, UST2-5, and TWP-1, the only soil boring locations 

where petroleum impacts were observed, describe faint odors, relatively low concentrations of volatile 

organic vapors (maximum 18 ppm) in soil, and trace quantities of petroleum in soil. However, the 

relatively high concentration of TPHC at location UST2-4 suggests that LNAPL may potentially be 

mobile at this location. Therefore, as noted above, additional investigation is proposed in the vicinity of 

UST2-4.

Because the LNAPL is immobile throughout most, if not all, of AOC-UST2, and because, in the years 

since its release, the LNAPL has not migrated to wells TWP-3 and TWP-6 (i.e., to within 50 feet of 

Bridge Creek) since the release occurred, it appears unlikely that the LNAPL can migrate into Bridge 

Creek.
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7.1 .6  D a ta  R e la te d  to  O b jec tive  6

Objective 6, to determine whether impacted groundwater could discharge into Bridge Creek, was 

evaluated using groundwater analytical data generated during the SRI. Six temporary wells were installed 

at AOC-UST2 during the SRI; these temporary wells were identified as TWP-1A and TWP-2 through 

TWP-6. The six temporary wells were installed in two transects, each consisting of an upgradient 

temporary well, an LNAPL area temporary well, and a downgradient temporary well. Both transects 

were approximately perpendicular to Bridge Creek. The northern transect consisted of temporary wells 

(from upgradient to downgradient) TWP-1A, TWP-2, and TWP-3. The southern transect consisted of 

(from upgradient to downgradient) temporary wells TWP-4, TWP-5, and TWP-6. As noted above, one 

groundwater sample was collected from each of the six temporary wells. All samples were analyzed for 

VOC+15, SVOC+25, and TPHC.

The analytical results for temporary wells in the southern transect, identified as TWP-4, TWP-5, and 

TWP-6, did not indicate any groundwater impacts. However, the analytical results for wells in the 

northern transect, identified as TWP-1, TWP-2, and TWP-3, indicated that groundwater was impacted by 

the SVOCs naphthalene and phenol. Based on the analytical results for the groundwater sample collected 

at temporary wells TWP-3, TWP-4, and TWP-5 and those for the groundwater sample collected at well 

PG-EW-3 during the SI, the groundwater impacts have been completely delineated. Therefore, 

groundwater impacts in the vicinity of AOC-UST2 do not discharge into or impact surface water quality 

in Bridge Creek.

7.2 Discussion of Data -  Open Areas/Issues

The following is a discussion of data evaluated during the SRI with respect to the three open AOCs/issues 

at Site 1. These AOCs/issues include AOC-UST2 (the subject of Section 7.1, above), the effect of 

impacted groundwater on surface water and sediment quality within Bridge Creek, and the former 

hydrogen holders. Please note, the use of the term “impacts” in the sections below requires additional 

explanation. The HHMT-Port Ivory Facility is situated in an industrial section of Staten Island that was 

reclaimed from marshland by the use of fill and is bordered by railroads, ports, and roadways. Based on 

the industrial land use, it is reasonable to anticipate impacted surface water, sediment, soil, and 

groundwater on a regional scale. In fact, the NYSDEC detected sediment impacted by pesticides and 

metals at several locations along Bridge Creek that are upgradient of the Facility (see Appendix B). The 

following is an excerpt from the U.S. Fish and Wildlife Service document entitled Significant Habitats 

and Habitat Complexes of the New York Bight Watershed and dated November 1997:
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“This unique and regionally significant wetlands and heronry [Arthur Kill] complex is within one of the 

most intensively industrialized and urbanized corridors in the northeastern United States, and is subject to 

both physical and qualitative losses of habitat due to chemical (including heavy metals, [the pesticide] 

DDT, and petrochemicals) and nutrient pollution stresses, stormwater and sewerage discharges, stream 

channelization, nonpoint source runoff, illegal filling and dumping activities, fragmentation and loss of 

connecting corridors, loss of upland buffers, ... This area was the site of several recent oil spills and 

discharges, resulting in direct wildlife losses and decreased productivity. In 1990, 684 spills dumped a 

volume of ... (1.5 million gallons) of oil into the waterways and wetlands of New York Harbor; 70% of 

this volume contaminated the Arthur Kill and Kill van Kull.”

Due to the presence of these regional impacts, neither the soil nor the groundwater at the HHMT-Port 

Ivory Facility are currently or will be utilized as natural resources. In addition, the sediment and surface 

water quality in adjacent surface water bodies (i.e., Bridge Creek and the Arthur Kill) is also not high 

quality. Therefore, while media are described as “impacted” if the concentration of a regulated 

compound or metal is present in the medium exceeds NYSDEC standards/guidance values, it is important 

to realize that the impacts attributable to P&G’s operations, if any, only negligibly worsen already 

degraded environmental quality and that “impacts” believed to be attributable to former P&G operations 

at the Facility may actually be attributable to the regional contamination.

Section 7.2.1 is a discussion of data that HMM evaluated to determine whether groundwater impacts have 

affected surface water and/or sediment quality in Bridge Creek. Section 7.2.2 is a discussion of data 

associated with the former hydrogen holders. These discussions are the basis for the conclusions and 

recommendations presented in Section 8.0.

7.2.1 D a ta  R e la te d  to  the  E ffe c t  o f  G ro u n d w a ter  Im p a c ts  on  B r id g e  C reek  

HMM used groundwater, surface water, and sediment analytical data from the SI as well as groundwater 

and surface water data from the Surcharge Pilot Test, a component of the RI, to determine whether 

groundwater has adversely impacted surface water and sediment quality in Bridge Creek. One 

groundwater sample was collected from each of eight wells located throughout Site 1 during the SI. 

During the RI, one groundwater sample was collected from each of six wells located in the northern half 

of Site 1. All groundwater samples collected during the SI and RI were analyzed for PP VOCs, PP 

SVOCs, PP pesticides and PCBs, TAL metals, TPHC, O&G, total cyanide, and total phenolics.
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Surface water and sediment sampling was conducted concurrently with the groundwater sampling effort 

during the SI, and surface water sampling, but not sediment sampling, was conducted concurrently with 

the groundwater sampling during the RI. The surface water and sediment sampling locations were 

selected based upon their proximity to wells where groundwater samples were also collected and to a 

“white material” previously observed along the banks of Bridge Creek. All surface water and sediment 

samples were analyzed for TAL metals. In addition, the surface water samples collected during the SI 

were analyzed for pH using portable pH meters.

As indicated on the figure and tables in Appendix B, sediment quality is impacted in Bridge Creek 

upgradient of the Facility. NYSDEC collected 18 sediment/soil samples and combined these soil samples 

into four composite samples. All samples were analyzed for VOCs, SVOCs, pesticides and PCBs, and 

the metals arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. For all metals listed 

above except barium and selenium, the analytical results indicate that the concentration of these metals in 

sediment exceed the NYSDEC SEL and/or LEL. NYSDEC has not established LELs or SELs for 

barium or selenium. In addition, storm water runoff eneters Bridge Creek at where it flows under 

Western Avenue. Due to these potential impacts, for the purposes of the discussion below, HMM 

attributes surface water and/or sediment impacts in Bridge Creek to groundwater impacts at the Facility 

only if there is a clear connection (i.e., a groundwater plume and surface water and/or sediment in an 

adjacent stretch of Bridge Creek are both impacted by the same substance).

Based on the Si analytical data, groundwater was impacted by the following organic compounds: the 

VOCs ethylbenzene and xylene (at well PG-CS-7 only); the PAH compounds 1,2-benzphenanthracene 

and benzo(a)pyrene (at well PG-EW-3); and, the SVOC (and non-PAH compound) phenol (at wells PG- 

PA-MW-6, PG-CS-7, PG-EW-6, and PG-PA-MW-1). Based on the RI analytical data, groundwater was 

impacted by the following organic compounds: xylene (at well PG-CS-7 only) and phenol (at well PG- 

RS-1 only). Alkaline pH levels (above 10) have also been detected in groundwater.

The fact that the ethylbenzene and xylene concentrations decreased at well PG-CS-7 by over 60% 

between November 2000 and November 2002 indicates that these VOCs are attenuating via natural 

processes. Further, it is anticipated that the relatively low concentration of xylene, if the compound 

remains in groundwater near well PG-CS-7, would volatilize quickly upon discharging into Bridge Creek.
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A groundwater sample was not collected from well PG-EW-3 during the RI. Therefore, concentration 

trends cannot be established for the PAHs 1,2-benzphenanthracene and benzo(a)pyrene that were detected 

at concentrations greater than their respective AWQSGVs during the SI. However, the well is located 

more than 200 feet upgradient of Bridge Creek, and it is unlikely that the low concentrations of these 

PAH compounds would reach Bridge Creek. It is more likely that these compounds would attenuate 

naturally prior to reaching Bridge Creek.

The elevated concentrations of phenol that were detected at wells PG-PA-MW-6, PG-CS-7, PG-EW-6, 

PG-PA-MW-1, and PG-RS-1 during the SI and the RI are likely attributable to the decay of naturally- 

occurring organic compounds. The fact that similar concentrations of phenol have been detected 

throughout the northern two-thirds of Site 1 supports this assertion. Therefore, whether or not surface 

water in Bridge Creek is impacted by phenol, the source of the phenol does not appear to be related to a 

former release or an onsite industrial source.

Although pH values of almost 10 have been detected in groundwater at Site 1, the pH of surface water in 

Bridge Creek has ranged from 7.5 to 8.2. Thus, the elevated pH of groundwater at Site 1 does not seem to 

have affected the pH of the surface water in Bridge Creek. Please note, this result is expected because the 

hydronium ions in groundwater discharging to surface water will be diluted in Bridge Creek and because 

compounds (e.g., bicarbonate) that are present at equilibrium conditions in the groundwater at Site 1 will 

volatilize from the surface water (e.g., as carbon dioxide).

Based on the groundwater analytical data, therefore, groundwater at Site 1 has not been impacted 

extensively by organic compounds and that those few minor groundwater impacts that exist are 

attenuating naturally and/or are unlikely to impact the surface water or sediment quality in Bridge Creek. 

As noted above, the presence of phenol is likely related to the decay of naturally-occurring organic 

compounds.

Since groundwater, surface water, and sediment samples were collected concurrently and were analyzed 

for TAL metals, the metals results for samples in these three media can be evaluated to determine if the 

quality of surface water or sediment in Bridge Creek have been impacted by groundwater. Analytical 

data for samples collected during the SI indicate that the only metals that were detected in both 

groundwater and surface water at concentrations greater than their respective standards and/or guidance 

values were arsenic and cadmium. Arsenic was detected at a concentration greater than its AWQSGV in
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groundwater samples collected from four wells (at wells PG-PA-MW-5, PG-TMW-2, PG-EW-3, and PG- 

PA-MW-6) in the vicinity of the Wood Yard. The elevated concentrations of arsenic appear to be related 

to the wood chips previously stockpiled in the Wood Yard. As indicated in Section 2.1.5, the wood chips 

have been removed. Analytical results for confirmatory, post-excavation soil samples indicate that two of 

the samples contained arsenic at non-detect levels, one sample contained arsenic at a concentration lower 

than its RSCO, and three samples contained arsenic at concentrations (7.6 to 25 mg/kg) slightly greater 

than the RSCO for arsenic (7.5 mg/kg). The effect of the removal of the wood chips on groundwater 

quality will be determined during a groundwater monitoring program initiated subsequent to the 

redevelopment of Site 1. In addition, arsenic was detected at a concentration greater than its RSWCS at 

surface water sampling location PG-SW-3, located approximately 400 feet downstream of the Wood 

Yard. The surface water sample closest to the Wood Yard (i.e., the upstream surface water sample PG- 

SW-1) did not contain arsenic at a concentration greater than its AWQSGV. Therefore, the groundwater 

at the Wood Yard that is impacted by arsenic has not affected the quality of surface water in Bridge 

Creek.

Cadmium was detected at a concentration greater than its AWQSGV in only the SI groundwater sample 

collected from well PG-RS-2. This metal was detected at a concentration greater than its RSWCS in only 

one surface water sample, PG-SW-3, the downstream surface water sample. Based upon the groundwater 

contour map, the groundwater impacted by cadmium should discharge to a location approximately 400 

feet upstream of PG-SW-3. However, neither of the surface water samples collected upstream of sample 

PG-SW-3 contained cadmium at a concentration greater than the RSWCS for cadmium. Therefore, the 

groundwater at well PG-RS-2 that is impacted by cadmium did not affect the quality of surface water in 

Bridge Creek.

Analytical data for samples collected during the RI indicate that the only metals detected at 

concentrations greater than their respective AWQSGVs in groundwater and their respective 

RSWCOs/Recommended Surface Water Guidance Values in surface water are iron, magnesium, and 

sodium. Because Bridge Creek is tidally influenced, the elevated concentrations of iron, magnesium, and 

sodium in the surface water samples collected from Bridge Creek are attributable to the concentration of 

those dissolved cations in the Arthur Kill. During recent sampling efforts unrelated to the Site 1 SI, RI, 

and SRI efforts, the concentrations of iron, magnesium, and sodium (323, 615000, and 7,790,000 mg/L, 

respectively) in the Arthur Kill adjacent to the Facility have been comparable to the analytical results for 

the SI and RI surface water samples.

B o  o
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As noted above, sediment samples were collected during the SI and were analyzed for metals. Based on 

the analytical results, arsenic and cadmium were the only metals detected at concentrations greater than 

their respective AWQSGVs in groundwater and their respective NJDEP LELs/SELs in sediment. Arsenic 

was detected at a concentration greater than its AWQSGV in groundwater samples collected from four 

wells (at wells PG-PA-MW-5, PG-TMW-2, PG-EW-3, and PG-PA-MW-6) in the vicinity of the Wood 

Yard. Arsenic was detected at a concentration greater than its NYSDEC LEL (but less than its SEL) at all 

five sediment sampling locations (PG-SED-1 through PG-SED-5). Sediment sampling location PG-SED- 

1, although the furthest upstream sediment sampling location in Bridge Creek, is more than 300 feet 

downstream of the Wood Yard. Based on these results, the groundwater impacted by arsenic could have 

impacted sediment quality in Bridge Creek. However, the concentration of arsenic in sediment samples 

remained relatively constant downstream of PG-SED-1. If sediment quality were impacted by 

groundwater in the Wood Yard, the concentration of arsenic in sediment would decrease downstream of 

the Wood Yard. Since this is not the case, there is no indication that groundwater at Site 1 that is 

impacted by arsenic has affected sediment quality in Bridge Creek.

Cadmium was detected at a concentration greater than its AWQSGV in only the SI groundwater sample 

collected from well PG-RS-2. This metal was detected at a concentration greater than its NJDEP LEL in 

only sediment sample PG-SED-2. Based upon the groundwater contour map, the groundwater impacted 

by cadmium should discharge to a location more than 300 feet upstream of PG-SED-2. However, the 

analytical results for the sediment sample collected upstream of sample PG-SED-2 did not contain 

cadmium at a concentration greater than its NJDEP LEL. Therefore, the groundwater at well PG-RS-2 

that is impacted by cadmium did not affect the quality of sediment in Bridge Creek.

Based on the above discussion, the minimal groundwater impacts at Site 1 do not appear to have impacted 

the quality of surface water or sediment in Bridge Creek. The Port Authority previously indicated that 

additional groundwater, surface water, and/or sediment samples would be collected at Site 1 and Bridge 

Creek; however, because of the changes that will potentially occur to contaminant migration pathways 

following the redevelopment of Site 1, it was determined that the additional groundwater, surface water, 

and sediment sampling efforts would be included in a post-redevelopment monitoring plan. Details of the 

monitoring plan are beyond the scope of this report, and will be included in a future Remedial Action 

Work Plan.

•

B
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7.2.2 D a ta  R e la ted  to  F o rm e r  H y d ro g e n  H o ld ers

As part of the SRI, HMM reviewed analytical data for groundwater and soil samples collected in the 

vicinity of the former hydrogen holders. The soil sampling locations located within 100 feet of at least 

one of the two former hydrogen holders (as referenced on Sanbom maps) are PG-Wood-03, PG-Wood-3, 

PG-Wood-05, PG-PA-MW-6, and PG-PA-MW-6D. As noted above, 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. Seventeen soil samples were collected from these five locations. All soil samples were 

analyzed for PP VOCs, PP SVOCs, PP pesticides and PCBs, TAL metals, total cyanide, total phenolics, 

O&G, TPHC, and PCBs.

The soil sampling analytical results indicate that soil impacts in the vicnity of the former hydrogen 

holders are limited to the PAH compound benzo(b)fluoranthene, the SVOC (and non-PAH) phenol, and 

the metals arsenic, calcium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, 

selenium, sodium, and zinc. The elevated concentration of benzo(b)fluoranthene is the only compound or 

metal that is listed above and that could be related to the presence of the former hydrogen holders and 

appurtenant equipment (if any). However, the concentrations of benzo(b)fluoranthene were similar to 

those detected in soil throughout the Facility. As such, the elevated concentrations of 

benzo(b)fluoranthene appear to be related 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 hydrogen holders.

Groundwater downgradient (i.e., at well PG-PA-MW-6) of the locations of the former Hydrogen Holders 

is impacted only by phenol and arsenic. The elevated concentrations of arsenic appear to be related to the 

wood chips previously stockpiled in the Wood Yard. As indicated in Section 2.1.5, the wood chips have 

been removed. Analytical results for confirmatory, post-excavation soil samples indicate that two of the 

samples contained arsenic at non-detect levels; one sample contained arsenic at a concentration lower 

than its RSCO, and three samples contained arsenic at concentrations (7.6 to 25 mg/kg) slightly greater 

than the RSCO for arsenic (7.5 mg/kg). The effect of the removal of the wood chips on groundwater 

quality will be determined during a groundwater monitoring program initiated subsequent to the 

redevelopment of Site 1. The presence of phenol in the groundwater sample collected at PG-PA-MW-6 is 

likely related to the decay of naturally-occurring organic material that is present in the marsh deposits 

observed in the soil column at several locations at the Facility, including at Site 1. As such, it does not 

appear that the presence of the hydrogen holders has impacted groundwater quality.



Supp lem enta l Remedial Investigation  Report Site 1

The elevated concentrations of arsenic appear to be related to the wood chips previously stockpiled in the 

Wood Yard. As indicated in Section 2.1.5, the wood chips have been removed, and the effect of the 

removal of the wood chips on groundwater quality will be determined through the proposed groundwater 

monitoring program. The presence of phenol in the groundwater sample collected at PG-PA-MW-6 is 

likely related to the decay of naturally-occurring organic material that is present in the marsh deposits 

observed in the soil column at several locations at the Facility, including at Site 1. As such, it does not 

appear that the presence of the hydrogen holders has impacted soil or groundwater quality. •

8.0 CONCLUSIONS AND RECOMMENDATIONS

The SRI was conducted to close all open AOCs and issues at Site 1 and to determine whether remediation 

of any medium was warranted. However, based on the findings, limited investigation is required at two 

locations at Site 1: the vicinity of soil boring location UST2-4 and the vicinity of temporary well point 

TWP-1 A. At this time and pending the outcome of those investigations, no remedial action is warranted 

at Site 1 beyond the redevelopment of Site 1, including the installation of impervious surfaces, and the 

recording of a Deed Notice at Site 1. In addition, a groundwater monitoring program will be initiated 

subsequent to the completion of Site 1 redevelopment.

The HHMT-Port Ivory Facility is situated within an industrial section of Staten Island that was reclaimed 

from marshland by the use of fill and is bordered by railroads, ports, and roadways. Based on the 

industrial land use, the environmental quality of surface water, sediment, groundwater, and soil have been 

impacted on a regional scale. Therefore, neither the soil nor the groundwater at the HHMT-Port Ivory 

Facility are currently or will be used as natural resources and the surface water and sediment in Bridge 

Creek and the Arthur Kill are also not high quality. Therefore, while media are referred to as “impacted” 

throughout this report if the concentration of a regulated substance in the medium exceeds NYSDEC 

standards or guidance values, it is important to realize that the impacts, if any, attributable to P&G’s 

operations only negligibly worsen already degraded environmental quality and that the “impacts” 

believed to be attributable to former P&G operations may be attributable instead to regional 

contamination.

Based on the results and discussion provided in Sections 6 and 7 above, the following conclusions have 

been drawn for Site 1.

B fTh/T*
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• The soil apparently impacted by PAHs in the vicinity of SRI temporary well location TWP-1 A 

warrants additional investigation. The additional investigation will include the collection of soil 

samples to confirm that the soil is impacted by PAHs (and that the elevated concentration of 

PAHs was not due to inclusion of cinders in the soil sample) and soil samples to delineate the 

impacted soil (if necessary). Depending on the extent of the impacted soil, a groundwater 

investigation may also be warranted.

• The soil containing elevated concentrations of TPHC (i.e., soil in the vicinity of soil boring 

location UST2-4) also warrants additional investigation. The goal of the additional investigation 

will be to determine whether LNAPL in the vicinity of UST2-4 is mobile.

• LNAPL is present at AOC-UST2 within a footprint with an area of 30,750 square feet. However, 

the presence of the LNAPL, believed to be petroleum-based, has not significantly impacted soil 

or groundwater with respect to regulated organic compounds. The LNAPL is present within the 

soil at residual quantities and is immobile throughout most or all of AOC-UST2. Except as 

described above, neither additional investigation nor any remedial action is required in AOC- 

UST2.

• With the exception of groundwater impacted by xylene at well PG-CS-7, groundwater impacts at 

Site 1 have not impacted the quality of surface water and/or sediment in Bridge Creek. The effect 

of the impacted groundwater at well PG-CS-7 on the quality of surface water and/or sediment in 

Bridge Creek is not currently known. Moreover, the xylene impacts in groundwater at well PG- 

CS-7 appear to be attenuating naturally. A groundwater monitoring program that includes the 

collection of surface water samples in Bridge Creek will be initiated subsequent to the 

redevelopment of Site 1.

• Neither soil nor groundwater has been impacted by the former hydrogen holders and appurtenant 

equipment.

• No human receptors have been identified for any contaminated medium at Site 1 following 

redevelopment. Impacted soil will be capped with impermeable materials, reducing the mobility 

of impacted soil and the flux of substances to groundwater. Neither groundwater nor surface 

water in Bridge Creek is currently utilized as a source of potable water; due to the salinity and



Supp lem enta l Remedial Investigation  Report Site 1

generally poor quality of these potential resources, neither is likely to be used as a source of 

potable water in the near future. Inhabited buildings are not currently located and are not planned 

at Site 1.

HMM recommends that additional investigation be conducted in the vicinity of soil boring UST2-4 and 

TWP-1 A to confirm that remedial actions are not warranted with respect to LNAPL and impacted soil, 

respectively. The details of this investigation will be included in a Targeted Supplemental Remedial 

Investigation Workplan that will be submitted to NYSDEC and NYSDOH for approval. HMM further 

recommends that, with the exception of the two referenced areas at AOC-UST2, the only remedial actions 

warranted at Site 1 are the capping of impacted soils and the establishment of a Deed Notice. The 

effectiveness of these remedial actions will be monitored in a groundwater monitoring program that 

includes the collection of surface water samples and that will be initiated subsequent to the redevelopment 

of Site 1. Details related to the proposed remedial actions and groundwater monitoring program will be 

included in a Remedial Action Work Plan for Site 1, which will be submitted to the NYSDEC and 

NYSDOH for approval.



APPENDIX A

SOIL BORING LOGS 
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APPENDIX B

SUMMARY OF NYSDEC SAMPLING 
LOCATIONS AND ANALYTICAL DATA,

BRIDGE CREEK



Clark, Geoffrey K

From:

Subject:

Kohlsaat, Jennifer N
Tuesday, January 17, 2006 9:26 AM
Clark, Geoffrey K
FW:

SedData2.PDF (86 Bridge SedDatal.PDF (1461L276PCB.PDF (110 
KB) ek_sample_sites2.p( KB) KB)KB)

 Original Message-----
From: Aldrich, Ed [mailto:ealdrich@panynj.gov] 
Sent: Wednesday, September 22, 2004 9:01 AM 
To: Kohlsaat, Jennifer 
Subject: FW:

, Original Message-----
From: Steve Zahn [mailto:smzahn@gw.dec.state.ny.us] 
Sent: Wednesday, September 22, 2004 8:44 AM 
T o : Aldrich, Ed 
^^ject: Re:

Ed,
Attached are the bulk numbers from our initial survey and a copy of the sample locations. 
The 4 samples are composites of 4-5 of the locations as follows:
BCW-01: 1,2, 3, 5 
BCW-02: 8, 11, 13, 14, 15 
BCW-03: 12, 16, 17, 18 
BCW-04: 4, 6, 7, 9, 10
The pesticdes, PCBs, VOCs and SVOCs were not a concern here, only metals were a problem. 
Sample location 1 turned out to be our "hot-spot".
Steve

>>> "Aldrich, Ed" <ealdrich@panynj.gov> 09/21/2004 11:41:38 AM >>>
.Steve,

Can I get a copy of the analytical data from your wetland restoration project? Your data 
may help explain the presence of some metals we found in our sediment sampling. If it's 
not a problem, please e-mail me the data or fax it to me at 973-565-7649.

Jen,

Here is the data from Steve Zahn for his wetland rehab project.

Ed

Thanks,

mailto:ealdrich@panynj.gov
mailto:smzahn@gw.dec.state.ny.us
mailto:ealdrich@panynj.gov
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RFW Batch Number: 0404L276

Lionville^^B?oratory, Inc.
Volatiles by GC/MS, TCLP Leachate

Client: NYSDEC
Report Date-. 04/21/04 07:19

Cust ID: BCW-01 BCW-02 BCW-03 BCW-04 BCW-04 BCW-04

Sample RFW# : 001 002 003 004 . 004 MS 004 MSD
Informat ion Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F. : 1.09 1.16 1. 00 1. 06 1 . 11 0 . 926
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Toluene-d8 99 o ,
o 101 0,

o 103 O,
o 112 o ,

o 100 o . 102
Surrogate Bromofluorobenzene 108 o ,

0 110 o.
o 118 % 123 * o,

o 125 * % 122
Recovery l , 2-Dichloroethane-d4 95 0 ,

o 87 0,
9 104 % 104 92 89

II II II II II II II II II II II II II 11 II II II II 11 II I I II II II II I) II II II II II II II II II II II II II II II II II II =f 1== II (I II II II II II II II = f 1 = IIIIIIIIIIIIIIItII11 =fl==== = = = = = = = =fl== IIHIIIIIIIIIIIIII =fl==== =  =  =  =  =

Vinyl Chloride 52 U 25 J 85 u 44 U 140 o ,
0 143

1,1-Dichloroethene 26 U 40 u 42 u 22 u 93 Q,
Q 96

Chloroform 26 U 10 J 42 u 22 u 106 o ,
o 111

1,2-Dichloroethane 26 u 40 u 42 u 22 u 100 % 99
2-Butanone 52 u 210 95 170 44 * ■# 7
Carbon Tetrachloride 26 u 13 J 42 u 22 u 88 o . 83
Trichloroethene 26 u 14 J 42 u 22 u 93 0^

o 90
Benzene 26 u 12 J 42 u 22 u 108 o . 108
Tetrachloroethene 26 u 17 J 42 u 22 u 93 % 95
Chlorobenzene 26 u 12 J 42 u 22 u 101 "o 102
* = Outside of EPA CLP QC limits.



RFW Batch Number: 0404L276

Lionvillel
Vclatiles by"

Client: NYSDEC_______

oratory, Inc.
GC/MS, TCLP Leachate Report Date: 04
_________________Work Order: 01667601001 Page: 2a

■'2 1/04 07:19

Cust ID: VBLKCS VBLKCS BS VBLKCT VBLKCT BS

Sample 
Informat ion

RFW#
Matrix

D.F.
Units

04LVG112-MB1
SOIL 

1 . 00 
ug/Kg

04LVG112-MB1
SOIL

1.00
ug/Kg

04LVG114-MB1
SOIL 

1 . 0 0  
ug/Kg

04LVG114-MB1
SOIL

1.00
ug/Kg

Toluene-d8
Surrogate . Bromofluorobenzene 
Recovery 1,2-Dichloroethane-d4

90
93
90

0,

go
go

=fl==
u

89 
94
90

*o

%
go

==f 1=
g

89 
94
90

go
go
Qo

=fl==
u

92
100
96

%
0,

g,o

= fl
g,Vinyl Chloride 10 111 10 114

1 ,1-Dichloroethene 5 u 84 5 u 92 *o

Chloroform 5 U 93 % 5 u 99 g

1,2-Dichloroethane 5 U 94 go 5 u 105 %
2-Butanone 10 u 52 go 10 u 82 g,0

Carbon Tetrachloride 5 u 91 g“o 5 u 95 ”0

Trichloroethene 5 u . 96 g 5 u 100 %
Benzene 5 u 100 go 5 u 110 g0

Tetrachloroethene 5 u 91 go 5 u 97 go

Chlorobenzene 5 u 97 go 5 u 103 g0

*= Outside of EPA CLP QC limits.



RFW^ t̂ch Number: 0404L276

Lionville
Semivolatiles 

Client: NYSDEC_____ •oratory. Inc.
GC/MS, TCLP Leachate Report

__________ Work Order: 01667601001
Date: 04/28/(37^10:21 
________Page: lc

Cust ID: BCW-01 BCW-02

Sample RFW#: 001 002
Information Matrix.- SOIL SOIL

D. F. : 2.00 2.00
Units: UG/KG UC-/KG

BCW-03 BCW-04 BCW-04 BCW-04

003 004 004 MS 004 MSD
SOIL SOIL SOIL SOIL

2 . 0 0  2 . 0 0 2 . 0 0  2 . 0 0
UG/KG UG/KG UG/KG UG/KG

Nitrobenzene-d5 64 o,
0 62 % 45 0 , 65 % 62 o. 54 %

Surrogate 2 -Fluorobiphenyl 62 61 o,
0 47 c . 61 0, 63 0

0 54 ”o

Recovery p-Terphenyl-dl4 64 80 o,
0 63 0,

0 65 "o 71 J , 58 %
Phenol-d5 72 *o 79 ©,

o 60 *0 77 0„ 
“6 75 o . 67 %

2-Fluorophenol 75 o,
o 74 0.

o 56 %' 78 ~Q 75 o ,
o 6 6 o

o

2,4,6-Tribromophenol 73 *o 80 0,
o 66 0,

o 76 % 80 % 69 %

ilIIIItiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlIIIIIIIIIIIIuIIIIIIIIIIIIIIIIII11 = = = = = = =f 1 = IIIIIIIIIIII11IIII =f1=== = = = = = = = = =fl= IIIIIIilIIIIIIIIIIII =f 1 = II II tl II 11 II II 11 II 11 = = = = = = ==f;
Pyridine 3200 u 4600 u 5600 u 2800 u 24 % 15 %
1,4-Dichlorobenzene 32 00 U 4600 u 5600 u 2800 U 53 0, 45 o,

o

2-Methylphenol 3200 u 4600 u 5600 u 2800 u 64 % 60 o ,
o

3- and/or 4-Methylphenol 3200 u 4600 u 5600 u 2800 u 74 o. 69 <3,
o

Hexachloroethane 3200 u 4600 u 5600 u 2800 u 29 o . 20 0,

Nitrobenzene 3200 U 4600 u 5600 u 2800 u 59 0,
o 53 o ,

o

Hexachlorobutadiene 3200 u 4600 u 5600 u 2800 u 53 "o 46 0 ,
0

2,4,6-Trichlorophenol 3200 u 4600 u 5600 u 2800 u 71 % 61
2,4,5-Trichlorophenol 7900 u 11000 u 14000 u 6900 u 76 S: 64 0,

2 , 4-Dinitrotoluene 3200 u 4600 u 5600 u . 2800 u 69 s 58 %
Hexachlorobenzene 3200 u 4600 u 5600 u 2800 u 66 o ,

0 57 0,

Pentachlorophenol 7900 u 11000 u 14000 u 6900 u 80 *0 70 %.
*= Outside of EPA CLP QC limits.



RFW 3atch Number: 0404L276

Lionville
Semivolatiles

Client: NYSDEC_____
T#

ratory, Inc.
C/MS, TCLP Leachate

_________Work Order:
Report

01667601001
Date : 04/28/05^0 

Paae: 2a

Cust ID: SBLKNT SBLKNT BS

Sample RFW# 04LE047 2-MB1 04LE0472-MB1
Information Matrix: SOIL SOIL

D. F. : 1.00 1.00
Units: UG/KG UG/KG-

Nitrobenzene-d5 78 % 74 o,
o

Surrogate 2-Fluorobiphenyl 68 0, 66 'o .

Recovery p-Terphenyl-dl4 89 e ,
0 85 0 .

o

Phenol-d5 93 q,
© 88 0,

o

2 - Fluorophenol 89 0, 84 a,
o

2,4,6 -Tr ibromophenol 64 0 ,

f 1----------

73 "o

f 1
Pyridine 330 U 50
1,4-Dichlorobenzene 330 u 66 ©,

2-Methylphenol 330 u 76 o.

3- and/or 4-Methylphenol 330 u 82 o .

Hexachloroethane 330 u 72 "o

Nitrobenzene 330 u 71 %
Hexachlorobutadiene 330 u 63 %
2,4,6-Trichlorophenol 330 u 68 o.

2,4,5-Trichlorophenol 830 u 74 %
2,4-Dinitrotoluene 330 u . 77 "o

Hexachlorobenzene 330 u 72 q,
o

Pentachlorophenol 830 u 70 %

= fl = = fl = = f 1 =

*= Outside of EPA CLP QC limits.

: 21

f 1



•
RFW Batch Number: 0404L276

Lionville LaJ^^I
Herbie ides, 

Client: NYSDEC

(tory. Inc.
Decial List

Work Order
Report Date: 04/21/04 ^^33$ 

: 01667601001 Paqe: 1

Cust ID: BCW-01 BCW-02 BCW-03 BCW-03 BCW-03 BCW-04

Sample RFW# : 001 002 003 003 MS 003 MSD 004
Informat ion Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D . F . : 1.00 1 .00 1.00 1.00 1 .00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: ! DCAA 59 % 59 % 49 % 83 % 64 % 56 %
= = = = = = = = = = = = = = = = = II II II (1 II II II II II II II II II II II II II ===========f1============f1============f1=====. = = = = = = = f 1============fl===^,========f1
2 , 4 -D 160 U 230 U 280 U 136 % 119 % 140 U
2,4,5-TP (Silvex) 79 U 110 U 14 0 U 128 % 96 % 69 U

Cust ID: PBLKGO PBLKGO BS PBLKGO BSD

Sample RFW# : 04LE0471-MB1 04LE0471-MB1 04LE0471-MB1
Informat ion Matrix: SOIL SOIL SOIL

D. F. : 1. 00 1 .00 1.00
Units: UG/KG UG/KG UG/KG

Surrogate: DCAA 73 % 54 % 61 %

IIIIII11IIIIIIIIIIIIIIIIIIIIII11IIII IfIIIIIIIIII11IIIIIIIIIItlIIII ============fl ============f1 i-HU-lIIIIwIIIIIIIIIIItIIIIIIrH11IIIIII!lIIIIIIIIHIIIIrH4hIIIIIIIIIIIIIIII11IIIIIIrHIIIItluIIIIIIIIIIIIIIII

2,4-D 33 U 80 % 100 %
2,4,5-TP (Silvex) 17 U 85 % 96 %

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked. 
%= Percent recovery. D= Diluted out. 1= Interference. NA= Not Applicable. *= Outside of EPA CLP QC



RFW Batch Number: 0404L276

Lionville^^Boratory, Inc.
^ ^ s  by GC Report Date: 04/29^4 10:28

Client: NYSDEC  Work Order: 01667601001 Page: l

Cust ID: BCW-01 BCW-01 BCW-01 BCW-02 BCW-03 BCW-04

Sample
Information

RFW#: 
Matrix: 

D.F. : 
Units:

001
SOIL 

1.00 
UG/KG

001 MS
SOIL 

1.00 
UG/KG

001 MSD
SOIL

1.00
UG/KG

002
SOIL 

1.00 
UG/KG

003
SOIL 

1 .00 
UG/KG

004
SOIL

1.00
UG/KG

Surrogate: 

Aroclor-1016

Tetrachloro-m-xylene 
Decachlorobiphenyl

80 % 
70 %

160 U

60 % 
60 %

57 %

85 % 
90 %

87 %

70 % 
70 %

230 U

80 % 
75 %

280 U

60 % 
55 %

140 U
Aroclor-1221 160 U 160 U 160 U 230 U 280 U 140 U
Aroclor-1232 160 U 160 U 160 U 230 U 280 U 140 U
Aroclor-1242 160 U 160 U 160 U 230 U 280 U 140 U
Aroclor-1248 160 U 160 U 160 U 230 U 280 U 140 U
Aroclor-1254 260 I I 230 U 280 U 140 U
Aroclor-1260 160 U 64 % 114 % 230 U 280 U 140 U

Cust ID: PBLKGK PBLKGK BS

Sample
Information

RFW#: 
Matrix: 

D.F. : 
Units:

04LE0453-MB1
SOIL 

1 . 00 
UG/KG

04LE0453-MB1
SOIL 

1 . 00 
UG/KG

Surrogate: 

Aroclor-1016

Tetrachloro-m-xylene 
Decachlorobiphenyl

100
110

33

%
o,o
fl
u

90
100

8 0

%
o,"o

%
Aroclor-1221 33 u 33 U
Aroclor-1232 33 U 33 U
Aroclor-1242 33 u 33 U
Aroclor-1248 33 u 33 U
Aroclor-1254 33 u 33 u
Aroclor-1260 33 u 87

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. 1= Interference. NA= Not Applicable. *= Outside of EPA CLP QC



Lionville^^^oratory, Inc.
Pesticides/PCB by GC, Special List Report Date: 04/29/04 11:59

RFW Batch Number: 0404L276

Cust ID: BCW-01 BCW-01 BCW-02 BCW-02 BCW-02 BCW-02

Sample RFW#-. 001 001 RE 002 002 RE 002 MS 002 MS
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F. : 1 .00 5 . 00 1 . 00 5.00 1.00 5.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: Decachlorobiphenyl 110 % D % 70 % D % 105 % D %
Tetrachloro-m-xylene 70 % D % 85 % D % 90 % D %

==================================== =========f1=== =========f1============f1============f1============f1============f1
Heptachlor 7.9 U 40 U 11 U 57 U 75 % D %
alpha-Chlordane 9.5 40 U 11 u 57 U 60 % D %
gamma-Chlordane 11 19 J 11 u 57 U 90 % D %
qamma-BHC (Lindane) 7.9 U 40 U 11 u 110 .1 30 * % D %
Endrin 16 U 79 U 23 U 110 U 25 * % D %
Methoxychlor 79 U 400 U 110 U 570 U 6 * % D %
Toxaphene 160 U 790 U 230 U 1100 U 230 U 1100 U
Heptachlor Epoxide 7.9 U 40 U 11 U 57 U 30 * % D %

Cust ID: BCW-02 BCW-02 BCW-03 BCW-03 BCW-04 BCW-04

Sample RFW#: 002 MSD 002 MSD 003 003 RE 004 004 RE
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F. : 1 .00 5.00 1 .00 5 .00 1.00 5 .00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: Decachlorobiphenyl 100 % D % 80 % D % 75 % D %
Tetrachloro-m-xylene 80 % D % 95 % D % 50 % D %

1!IIIIII11IIIIIIIIItIIIIIIIII)IIIIIIIIII11tlIIIIIIIIIIIIIIII11IIIIIIIIII =========f1=== =========f1============f1============fl==== ========f1======== =====f 1
Heptachlor 65 % D % 14 U 45 J 6.9 U 35 U
alpha-Chlordane 50 % D % 14 U 71 U 6.9 U 35 U
gamma-Chlordane 80 % D % 14 U 71 U 6.9 U 35 U
gamma-BHC (Lindane) 30 * % D % 14 U 71 U 6.9 U 35 U
Endrin 20 * % D % 28 U 140 U 6.9 J 69 U
Methoxychlor 2 * % D % 140 U 710 U 69 U 350 U
Toxaphene 230 U 1100 U 280 U 1400 U 140 U 690 U
Heptachlor Epoxide 20 * % D % 14 U 71 U 6.9 U 35 U

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. 1= Interference. NA= Not Applicable. *= Outside of EPA CLP QC



RFW Bat.ch Number-. 0404L276

Lionville ̂ ^oratory, Inc.
Pesticides/PCB by GC, Special List

Client: NYSDEC_____________________ Work Order:
Report Date: 04/29/04 1 

01667601001 Paae: 2

Cust ID: PBLKGK PBLKGK RE PBLKGK BS PBLKGK BS

Sample RFW#: 04LE0453-MB1 04LE0453-MB1 04LE0453-MB1 04LE0453-MB1
Information Matrix:

D.F..: 
Units:

SOIL 
1.00 

UG/KG

SOIL 
1.00 

UG/KG

SOIL
1.00

UG/KG

SOIL
1,00

UG/KG

Surrogate: Decachlorobiphenyl 
Tetrachloro-m-xylene

130 * 
105

o,O '
%
fl = = 
U

135 * % 
120 * %

1.7 U

120 % 
100 %

70 %

125 * 
105

%
%
fL
%Heptachlor

i r* 
i •“( 110

alpha-Chlordane 1.7 u 1.7 U 50 % 90 ■?>
qamma-Chlordane 1.7 u 1.7 U 50 % 100 o,■&
qamma-BHC (Lindane) 1.7 u 1.7 U 30 * % 90 %
Endrin 3.3 u 3.3 U 10 * % 130 %
Methoxychlor 17 u 17 U 2 * % 122 %
Toxaphene 33 u 33 U 33 U 33 U
Heptachlor Epoxide 1 . 7 u 1.7 U 20 * 1 100 %

1 : 59

= = f 1

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. 1= Interference. NA= Not Applicable. *= Outside of EPA CLP QC



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/19/04

WORK ORDER: 01667-601-001-9939-00
CLIENT: NYSDEC

SAMPLE SITE ID

-001 BCW-01

ANALYTE

Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Mercury, Total 
Lead, Total 
Selenium, Total

LVL LOT 4: 0404L276

REPORTING
LIMIT

1  . 4

23 .3 
..4640 

3 . 7 
223
3 . 5 

3570
4 . 3

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

0.27 
1 . 5 
0 . 09
o . i e  

0 . 2 2  

0 . 07
0 . 89
1 . 5

-002 BCW-02 Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Mercury, Total 
Lead, Total 
Selenium., Total

1. 5 
34. 2 
616 
3 . 8 

266 
4. 5 

510 
S . 3

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

0 . 3 3  

1  . 9 

0.11 
0 .22 
0 . 2 8  

0 . 08  

1 . 1 
1 . 9

Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Mercury, Total 
Lead, Total 
Selenium, Total

1.8 
29.1 

366 
2.8 
99.9 
1. 9 

450 
7.3

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

0. 43 
2.4 
0.14 
0. 28 
0.36 
0 .12
1 . 4
2 . 4

Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Mercury, Total 
Lead, Total 
Selenium, Total

l . l 
2 9 . 1  

475 
2 . 8  

166 
3 . 7 

406 
3.4

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

0 . 2 1  

1 ■ 2 

0 . 07 
0 .14 
0 . 17 
0  . OS

0 .69
1 .2

DILUTION
FACTOR

1 . 0 
1 . 0 
.1 • o 
1.0 
1 . 0 
1.0 
1 . 0 
1 . 0

i . o 

1 . 0 
1. 0 
1 . 0 
1.0 

1.0 
1 . 0 
1 . 0

1.0 
1 . 0 
1 .0 
1 . 0 
1.0 
1.0 
1.0 
1 .0

1 . 0 
1 . o 

1 . 0 

1 . 0 

1 . 0 
1 . 0  

1 . 0 

1 . 0



INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/19/04

Lionville Laboratory, Inc.

CLIENT: NYSDEC
WORK ORDER: 01667-601-001-9999-00

SAMPLE SITE ID

BLANK1 04L024S-MB1

ANALYTE

Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Selenium, Total

8LANK1 O4COO0S-MB1 Mercury, Total

LVL LOT 4: 0404L276

RESULT UNITS'
REPORTING
LIMIT

DILUTION
FACTOR

0.06 u MG/KG 
0/3 4 u MG/KG 
0 . 04 MG/KG 
0.04 u MG/KG 
0.05 u MG/KG 
0.20 u MG/KG 
0.34 u MG/KG

0.06 
0.34 
0 . 02 

0.04 
0 . 05 
0 . 2 0  

0.34

1.0 
1 . 0 
1.0 
1 . 0 
1 . 0 
1 . 0 
1 . 0

0.02 u MG/KG



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/19/04

CLIENT: NYSDEC
WORK ORDER: 01667-601-001-9999-00

SAN PLE SITE ID ANALYTE

LVL LOT #: 0404L276

SPIKED INITIAL SPIKED
SAMPLB RESULT AMOUNT %RECOV

DILUTION 
FACTOR(SPK)

Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Selenium, Total

24 . 0 
904 

5180 
26 . 9 

294 
3720 
658

1 . 4
23 . 3 

4640
3 . 7 

223
3570

4 . 3

23 .3 
934
934 
23 .3 
93 .4 

233 
934

97 . 0 
94 . 3 
57 .6* 
99 . 6
75 . 8 
65.7* 
91 .4

1 . 0
1 . 0
1 . 0
1 . 0
1 . 0

1 . 0
1 . 0



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/13/04

WORK ORDER: 01667-601-001-9999-00
CLIENT: NYSD8C

SAMPLE SITE ID ANALYTE
INITIAL
RESULT

LVL LOT #: 0404L276

REPLICATE RPD
DILUTION 
FACTOR(REP)

-0O1REP BCW-01 Silver, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Selenium, Total

1.4
23 .3 

4640 
3.7 

223 
3570 

4 . 3

1.6
23 .4 

5450 
3 . 6 

263 
4950 

3 . 5

13 .3 
0.43 

16.1 
2 . 7 
16.6 
32 . 6 
2 0  . S

1.0 

1.0 
1. 0 
1 . 0  

1.0 

1.0 
1 . 0



INORGANICS LABORATORY CONTROL STANDARDS REPORT 04/19/04

Lionville Laboratory, Inc.

WORK ORDER: 01667-601*001-9999-00
CLIENT: NYSDEC

SAMPLE SITE ID

LVL LOT #: 0404L276

SPIKED SPIKED
SAMPLE AMOUNT UNITS %RBCOV

LCS1 04L0245-LC1 Silver, LCS 
Arsenic, LCS 
Barium, LCS 
Cadmium, LCS 
Chromium, LCS 
Lead, LCS 
Selenium, LCS

49.9 
966 
604 
24 . 9 
50 . 5 

246 
939

50.0 MG/KG 
1000 MG/KG
500 MG/KG
25.0 MG/KG
50.0 MG/KG 

250 MG/KG
1000 MG/KG

99 . 8 
96 . 8

100 . 9 
99.6

101  . 0 

99.4 
93 . 9

LCS1 04C006 5 -LC1 Mercury, LCS 6.2 MG/KG



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/22/04

WORK ORDER: 01667-601-001-9999-00
CLIENT: NYSDEC LVL LOT #: 0404L276

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-001 BCW-01 % Solids 21.0 % 0 . 01 1. 0
Cyanide, Reactive 0 . 91 u MG/KG 0 . 91 1 . 0
pH 6 . 6 SOIL PH 0 .01 1. 0
Sulfide, Reactive 133 MG/KG 72 . 8 1 . 0

-002 BCW-02 % Solids 14 . 5 % 0.01 1 . 0
Cyanide, Reactive 0.41 u MG/KG 0.41 1 . 0
PH 6.9 SOIL PH 0.01 1.0
Sulfide, Reactive 47.2 MG/KG 33 . 1 1 . 0

-003 BCW-03 % Solids 11 . e % 0 . 01 1.0
Cyanide, Reactive 0.37 u MG/KG 0.37 1.0
pH 7.3 SOIL PH 0.01 1 . 0
Sulfide, Reactive 42.3 MG/KG 29.6 1 . 0

-004 BCW-04 % Solids 24 . 0 % 0 . 01 1 . 0
Cyanide, Reactive 0.48 u MG/KG 0 . 48 1.0
pH 6 . 8 SOIL PH 0 . 01 1 ■ o
Sulfide, Reactive 51.1 MG/KG 36.5 1 . 0



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/22/04

CLIENT: NYSDEC LVL LOT #: 0404L276
WORK ORDER: 01667-601-001-9999-00

INITIAL DILUTION
SAMPLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR{REP)

-004REP BCW-04 Cyanide, Reactive 0.48u 0.51u NC 1.0
pH 6.9 6.9 0.0 1.0
Sulfide, Reactive 51.1 66.9 26.7 1.0



INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/22/04

Lionville Laboratory, Inc.

CLIENT: NYSDEC
WORK ORDER; 01667-601-001-9999-00

SAMPLE SITE ID

BLANK1 04LRC16-MB1

BLANK10 04LRS03 6-MB1

ANALYTE

Cyanide, Reactive 

Sulfide, Reactive

LVL LOT #: 0404L276

REPORTING 
RESULT UNITS LIMIT

0.50 u MG/KG 0.50

40.0 u MG/KG 40.0

DILUTION
FACTOR

1 . 0

1. 0



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/22/04

CLIENT: NYSDEC LVL LOT #: 0404L276
WORK ORDER: 0166 7-601-001-99 99-00

SPIKED INITIAL SPIKED DILUTION
SAMPLE 5ITB ID ANALYTE SAMPLE RESULT AMOUNT %RECOV FACTOR(SPK)

LCSS1 04LRC16-LCS1 Cyanide, Reactive 2.44 0.14 S.00 45.9 1.0
LCSS2 04LRC16 - LCS 2 Cyanide, Reactive MSD 1.49 0.14 6.00 27.0 1.0
BLANK10 04LRS016-MB1 Sulfide, Reactive 89.2 40.0 u 361 24.7 1.0

Sulfide, Reactive MSD 161 40.0 u 361 44.7 1.0



#
Lionville Laboratory, Inc.

INORGANICS DUPLICATE SPIKE REPORT 04/22/04

CLIENT: NYSDEC LVL LOT #:
WORK ORDER: 01667-601-001-9999-00

SPIKB#1 SPIKB#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF

LCSS2 04LRC16-LCS2
BLANK10 04 LRS016-MB1

Cyanide, Reactive 45.9 27.0 51.7
Sulfide, Reactive 24.7 44.7 57.6

«

0404L276





APPENDIX C

SUMMARY OF PREVIOUS 
GROUNDWATER, SURFACE WATER, AND 
SEDIMENT SAMPLING LOCATIONS AND 

ANALYTICAL DATA, SITE 1



G ro u n d w atd ^ ^ B ytica l Results 
Volatile O rg ^ w : Compounds 

Site 1 HHMT-Port Ivory Facility

Location 

Sample Date 

Concentration in UG/L

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

PG-CS-7
11/24/2000

UG/L

PG-EW-3

11/24/2000

UG/L

PG-EW-6

11/24/2000

UG/L

PG-PA-MW-1D
11/29/2000

UG/L

PG-PA-MW-1

11/28/2000 

UG/L

PG-PA-MW-5

11/24/2000

UG/L

PG-PA-MW-6

11/27/2000

UG/L

PG-PA'MW -6D

11/30/2000

UG/L

PG-RS-1

11/24/2000

UG/L

PG-RS-2

11/24/2000

UG/L

PG-TMW -02
12/2/2000

UG/L

1.1.1 -TRICHLOROETHANE

1.1.2.2-TETRACHLOROETHANE

1.1.2-TRICHLOROETHAN E_

1.1-PICHLOROETHAN E__________

1.1 -OICHLQROETH YLENE_______

1.2-DICHLOROETHANE

1.2-DICHLORORPRQPAN E______

2-CHLOROETHYL VINYL ETHER
ACROLEIN_______________________

ACRYLONITRILE_________________
BENZENE

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

5

5

1

5

5

0.6

1

NS
5

_______5
1

NS

NS

5

NG
NG

NG

NG

NG

NG

NG

NG

NG

NG
NG

50

50

NG

0.44 U_______

0.42 U 

0 .50 U

0.35 U_______

0.41 U 
0,44 U 

0.44 U

1.1 U________

3.0 U

6.6 U________

0.32 U_______

0.30 U 

0.32 U 

0 55 U

0.44 U 

0.42 U 

0.50 U 

0.35 U 

0.41 U 

0.44 U 

0.44 U 

1.1 U 
3.0 U 

6.6 U 

0.32 U 

0.30 U 

0.32 U

0 .4 4  U  

0 .4 2  U  

0 .5 0  U  

0 .3 5  U  

0.41 U  

0 .4 4  U  

0 .4 4  U  

1.1 U  

3 .0  U  

6 .6  U  

0 .3 2  U  

0 .3 0  IT 

0 .3 2  U  

0  55  U

0.44 U________

0.42 U

0.50 U________

0.35 U

0-41 U________

0.44 U

0.44 U________

1.1 U_________
3-0 U_________

6.6 U_________

0.32 L)________

0.30 U 

0.32 U

0.44 U_______

0.42 U 

0.50 U 

0.35 U

0.41 U_______
0.44 U 

0.44 U

1.1 U________
3.0 U

6.6 U________

0.32 U 1 

0.30 U 

0.32 U

0.44 U_________

0.42 U

0.50 U_________

0.35 U_________

0.41 U_________

0.44 U_________

0.44 U

1.1 U__________

3.0 U__________

6.6 U

0.32 U 

0.30 U 

0.32 U

0 88 U 

0.84 U

1.0 u
0.70 U_________

0.82 U 

0.88 U 

0.88 U

2.2 U__________

6.0 U 

13 U 

0.64 U 

0.60 U :
0.64 U

0.44 U

0.42 U_________

0.50 U

0.35 U_________

0.41 U 

0.44 U
0.44 U

1.1 U__________
3.0 U 

6.6 U

0.32 U_________

0.30 U 

0.32 U

0.44 U 

0.42 U 

0.50 U 

0.35 U 

0.41 U 

0.44 U 

0.44 U 

1.1 U 

3.0 U 

6.6 U 

0.32 U 

0.30 U 

0.32 U

0.44 U 

0.42 U 

0.50 U 

0.35 U 

0.41 U 

0.44 U 

0.44 U 

1.1 U 

3.0 U 

6.6 U 

0-32 U 

0.30 U 

0.32 U

0.44 U 

0.42 U 

0.50 U 

0.35 U 

0.41 U 

0.44 U 

0.44 U

1.1 U_______

3.0 U 

6.6 U 

0.32 U 

0.30 U 

0.32 U

CARBON TETRACHLORIDE

CHLOROBENZENE_______________

CHLOROETHANE________________

CHLOROFORM___________________

CHLOROMETHANE_______________

CIS-1,3-DICHLOROPROPENE  

DIBROMOCHLOROMETHANE 

DICHLQROMETHANE 

ETHYLBENZENE

5

5
5

7

5

5

NS

5

5 -

NG

NG

NG

NG

NG

NG
50

NG

NG

0.23 U 

0.25 U 

0.52 U 

0.45 U 

0.32 U 

0.35 U

0.41 U_______

0 85 U_______

6 7

0.23 U 

0.25 U 

0.52 U 

0.45 U 

0.32 U 

0.35 U 

0.41 U 

0.85 U 

0.15 U

0.23 U 
0.25 U 
0.52 U 
0.45 U 
0.32 U 
0.35 U 
0.41 U 
0.85 U 
0.15 U

U.06 U

0.23 U

0.25 U________

0.52 U________

0.45 U________

0.32 U 

0.35 U
0.41 U________

0.85 U________

0.15 U

0.23 U 

0.25 U 

0.52 U 

0.45 U

0.32 U_______

0.35 U 

0.41 U 

0.85 U 

0.15 U

0.55 U 

0.23 U 

0.25 U

0.52 U_________

0.45 U_________

0.32 U_________

0.35 U_________

0.41 U

0.85 U_________

0.15 U

1.1 u
0.46 U

0.50 U_________

1.0 u
0.90 U 

0.64 U

0.70 U________

0.82 U
1. 7U__________

0.30 U

0.55 U 

0.23 U 

0,25 U 

0.52 U 

0.45 U 

0.32 U

0-35 U_________

0.41 U 

0.85 U 

0.15 U

0.55 U 

0.23 U 

0.25 U 

0.52 U 

0.45 U 

0.32 U 

0.35 U 

0.41 U 

0.85 U

0.55 U 

0.23 U 

0.25 U 

0.52 U 

0.45 U 

0.32 U 

0.35 U 

0.41 U 

0.85 U

0.55 U 

0 .23U  

0.25 U 

0.52 U 

0.45 U 

0.32 U 

0.35 U 

0.41 U . 

0.85 U

M&P-XYLENES

METHYLBENZENE________________

O-XYLENE____________________ ___

TETRACHLOROETHYLENE  

TRAMS-1,2-DICHLOROETHYLENE

5&5

5

5

5
5

NG

NG

NG

NG
NG

18{tota! MAP)

4,9

3.3

0.34 U

0.81 U 

0.24 U 

0.36 U 
0.34 U

0.81 U 
0.24 U 
0.36 U 
0.34 U

0.81 U

0.24 U________

0.36 U 

0.34 U

0:81 U 

0,24 U 

0.36 U 

0.34 U

0.81 U

0.24 U_________

0.36 U 

0.34 U

1.6 U 

0.48 U

0.72 U_________

0.68 U

0.81 U

0.24 U_________

0,36 U 

0.34 U

0.81 U

2A________

0.36 U 

0.34 U

0.81 U 

0.24 U 

0.36 U 

0.34 U

0.81 U 

0.24 U 

0.36 U 

0.34 U

TR AN S-1,3-DICHLOROPRQPENE
TRICHLOROETHYLENE___________

VINYL CHLORIDE_________________

U Undetectable Levels

NS
5

2

NG

NG

NG

0.24 U_______

0.37 U 

0.67 U

0.24 U 

0.37 U 

0.67 U

0.24 U 
0.37 U 
0.67 U

0.24 U________

0.37 U 

0.67 U

0.46 U 

0.24 U 

0.37 U 

0.67 U

0.46 U 

0.24 U 

0.37 U 

0.67 U

0.92 U 

0.48 U

0.74 U_________

1.3 U__________

0.46 U

0.24 U_________

0.37 U_________

0.67 U_________

0.46 U 

0.24 U 

0.37 U 

0.67 U

0.46 U 

0.24 U 

0.37 U 

0 67 U

0.46 U 

0.24 U 

0.37 U 

0.67 U

NS No Standard 

NG No Guidance

1 4 9



Tabl^^ 
Groundwater Results

Semi-Volatile O rg ^^K o m p ounds  
Site 1 HHMT-Port Ivory Facility

Location Recommended Recommended PG-CS-7 3G-EW-3 aG-EW-6 SG-PA-MW-1D ’ G-PA-MW-1 ’ G-PA-MW-5 3G-PA-MW-6 *’ G-PA-MW-60 1aG-RS-1 >G-RS*2 3G*TMW*02

Sample Date
Groundwater

Cleanup
Standard

UG/L

Cleanup
Guidance

UG/L

11/24/2000 1/24/2000 1/24/2000 1/29/2000 1/28/2000 1/24/2000 1/27/2000 1/30/2000 1/24/2000 1/24/2000 2/2/2000

Concentration in UG/L UG/L UG/L UG/L JG/L UG/L UG/L UG/L JG/L JG/L JG/L JG/L

1,2.4-TRICHLOROBENZENE 5 NG 0.27 U 0.27 U 0.27 U 3.27 U 0.27 U D.27 U 0.27 U D.27 U D.27 U D.27 U D.27 U

1,2-BENZPHENANTHRACENE NS 0.002 0.30 U 1 2 ' 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U D.30 U D.30 U 0.30 U 0.30 U

1.2-DICHLOROBENZENE 3 NG 0.26 U Q.26U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
1.2-DIPHENYLHYDRAZINE NS NG 0.24 U 1.2 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

1,4-DICHLOROBENZENE 3 NG 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

2,4,6-TRICHLOROPHENOL NS NG 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
2.4-DICHLOROPHENOL 5 NG 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U M

.
O c 2.0 U 2.0 U 2.0 U 2.0 U 2,0 U

2,4-DIMETHYLPHENOL NS 50 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
2,4-DINtTRPHENOL NS 10 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U
2.4-DINITROTOLUENE 5 NG 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

2,6'DINITROTOLUENE 5 NG 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
2-CHLORONAPHTHALENE NS 10 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U ; 0.22 U 0.22 U 0.22 U
2-CHLOROPHENOL NS NG 1.4 U 1.4 U 1:4 U 1.4 U 1.4 U 1.4 U 1.4 U 1A U "s 1.4 U 1.4 U 1.4 U

2-NITROPHENOL NS NG 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
3.3--DtCHLOROBENZlDlNE 5 NG 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2,7 U 2.7 U 2.7 U
4,6-OlNtTRO-O-CRESOL NS NG 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2U 1.2 U 1.2 U
4-BROMOPHENYLPHENYL ETHER NS NG 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
4-CHLORO-3-METHYLPHENOL NS NG 1.9 U 1.9 J 1.9 J 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
4-CHLORORPHENLYPHENYL ETHER NS NG 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0,32 U
4-NITROPHENOL NS NG 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
ACENAPHTHENE NS 20 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
ACENAPHTHYLENE NS NG 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
ANTHRACENE NS 50 0.25 U 0.25 U 0:25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U
BENZIDINE 5 NG 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U
BENZO{A}ANTHRACENE NS 0.002 0.20 U i.2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
BENZO{A}PYRENE ND NG 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U Q.24U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
BENZO{B)FLOURANTHENE NS 0.002 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U
BENZO{G.H.I)PERYLENE NS NG 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

BENZOIK)FLOURANTHENE NS 0.002 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U. 0.50 U 0.50 U 0.50 U
BENZYL BUTYL PHTHALATE NS 50 0.29 U 1.1 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
B!S(2-CHLOROETHOXY)METHANE 5 NG 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
BIS{2-CHLOROETHYL)ETHER t NG 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
BIS(2-CHLOROISOPROPYL)ETHER 5 NG 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
BIS(2-ETHYLHEXYL)PHTHALATE 5 NG 2.1 2.6 0.37 U 8 2 5 3  B 1.9 0,37 U 2.3 B 2.1 1.6 4.6 B
Dl-N-BUTYL PHTHALATE 50 NG 0.26 U 1.0 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 1.5 0.26 U 0 .26 U 0.26 U
Dl-N-OCTYL PHTHALATE NS 50 0.80 U 1.3 0.80 U 0.80 U 2.0 B 0.80 U 0.80 U 1.3 0.80 U 0.80 U 1.1 B
DIBENZIA.HJANTHRACENE NS NG 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0 .34 U 0.34 U 0.34 U 0.34 U 0.34 U
DIETHYL PHTHALATE NS 50 0.31 U ' 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0,31 U 0.31 U

’ DIMETHYL PHTHALATE NS 50 0.24 U 0.24 U 1.6 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
FLUORANTHENE NS 50 0.29 U 1.4 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
FLUORENE NS 50 0.28 U 0.20 U 0.28 U 0.28 U 0.20 U 0 .28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
HEXACHIORO-1,3-BUTADIENE 0.5 NG 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0 25 U 0.25 U 0.25 U 0.25 U 0.25 U
HEXACHLOROBENZENE 0.04 NG 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
h e x a c h l o r o c y c l o p e n t a d ie n e 5 NG 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
HEXACHLOROETHANE 5 NG 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U



G roundw at^^^B ytical Results 
S em i-V o la tile^0m ic  Compounds 

Site 1 HHM T-Port Ivory Facility

Location 

Sample Date 
Concentration in UG/L

Recommended
Groundwater

Cleanup
Standard

UG/L

Recommended
Groundwater

Cleanup
Guidance

UG/L

PG-CS-7
11/24/2000
UG/L

PG-EW-3

11/24/2000
UG/L

PG-EW-6

11/24/2000
UG/L

PG-PA-MW-1D
11/29/2000
UG/L

PG-PA-MW-1
11/28/2000

UG/L

PG-PA-MW-5
11/24/2000

UG/L

PG-PA-MW-6
11/27/2000
UG/L

PG-PA-MW-6D
11/30/2000

UG/L

PG-RS-1
11/24/2000
UG/L

PG-RS-2
11/24/2000
UG/L

PG-TMW-02
12/2/2000
UG/L

IMDEN0[1,2.3-CDjPVRENE NS 0.002 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
ISOPHORONE NS 50 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U . 0.21 U 0.21 U 0.21 U 0.21 U
M-DICHLOROBENZENE 3 NG 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
N-NiTROSO-DI-N-PROPYLAMINE NS NG 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
N'NITROSODIMETHYLAMtNE NS NG 0.20 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
N'NITROSODIPHENYLAMINE NS 50 0.32 U 0.32 U 0,32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U . 0.32 U 0.32 U
NAPHTHALENE NS 10 2.0 0.36 U 0.36 U 0.36 U 1.0 0.36 U 0.36 U 0.36 U 9.6 0.36 U 0.36 U
NITROBENZENE 0.4 NG 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

PENTACHLOROPHENOL 1(Tolal Phenots) NG 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
PHENANTHRENE NS 50 0.27 U 1.6 0 27 U 0.27 U n 97 it 0.27 U n m  ii 0.27 U 0.27 U 0.27 U 0.27 U
PHENOL 1(Tolal Phenols) NG 1.2 U 29 1.2 U 33 1.2 U 2 1 1.2 U 16 4 1.2 U 1.2 U
PYRENE NS 50 0.27 U 1.4 0.27 U 0.27U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
U Undetectable Levels 

NS No Standard 
NG No Guidance



Groundwater /^^Kal Results
Pesticidê r̂a PCB'sSite 1 HHMT-Port Ivory Facility

Undetectable Levels

NS No Standard  

NG No Guidance 

”  Total PCBs

1 5 .3
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G ro u n d w a^ ^ V a ly tica l Results 
fletals

Site 1 HHMT-Port Ivory Facility

Recom m ended  
Groundwater 

Cleanup 
Standard  

UG/L

Location

Sam ple Date  

Concentration in UG/L

Recom m ended  
G roundw ater 

Cleanup  
G uidance  

UG /L

PG-CS-7

11 /24 /2000

UG/L

PG-EW-3

11/24 /2000

UG/L

PG-EW-6

11/24 /2000

UG/L

PG-PA-MW-1D

11/29 /2000  

UG /L

PG-PA-MW-1

11/28 /2000

UG/L

PG-PA-MW-5

11 /24 /2000

UG/L

PG-PA-MW-6

11/27 /2000

UG/L

PG-PA-MW-6D
11/30 /2000

UG/L

; Levels 

NS No Standard  

NG No G uidance

Total for Iron and M aganese is > 500

1 5 3



Tab^-
Groundwater j^ A r ic a l Results

TPHC, Oil and Grease, pH.^PTnide and Total Phenolics
Site 1 HHMT-Port Ivory Facility

Location 

Sample Date
Recommended

Groundwater
Cleanup
Standard

Recommended
Groundwater

Cleanup
Guidance

PG-CS-7
11/24/2000

PG-EW-3
11/24/2000

PG-EW-6
11/24/2000

PG-PA-MW-1D
11/28/2000

PG-PA-MW-1
11/29/2000

PG-PA-MW-5
11/24/2000

PETROLEUM HYDROCARBONS MG/L N S NG 1.0 U 1.2 1.1 U 2.4 1.0 U 1.0 U

OIL & GREASE ug/L 15.000MAX NG 22 22 15 0.66 0.15 1.0 U

CYANIDE MG/L 0.2 NG 0.01 U 0.01 U 0.01 U 0.01 U 0.016 0.01 U

‘ pH pH units N S NG 9.16 8.23 12.82 12.35 7.07 6.76

TOTAL PHENOLICS MG/L 0.001 NG 0.05 U 0.05 U 0.05 U 0.22 0.05 U 0.05 U

U Undetectable Levels 

NS No Standard 

NG No Guidance

Note: pH listed is the pH recorded in the field



2
Groundwatei^^Pytical Results

TPHC, Oil and Grease, pH, Cyanide and Total Phenolics
Site 1 HHMT-Port Ivory Facility

Loca tion  

Sam ple Date
Recommended

Groundwater
Cleanup
Standard

Recommended
Groundwater

Cleanup
Guidance

PG-PA-MW-6
11/27/2000

PG-PA-MW-6D
11/30/2000

PG-RS-1
11/24/2000

PG-RS-2
11/24/2000

PG-TMW-02
12/2/2000

PETROLEUM HYDROCARBONS MG/L NS NG 1.0 U 1.0 U 1.0U 1.0 U 10

OIL & GREASE ug/L 15.000MAX NG 13 21 21 14 7.8

CYANIDE MG/L 0 . 2 NG 0.013 0.01 U 0.01 U 0.01 U 0.01 U

*PH pH units NS NG 11.36 7.08 11.24 8.54 7.1

TOTAL PHENOLICS MG/L 0.001 NG 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

U Undetectable Levels 

NS No Standard 

NG No Guidance

Note: pH listed is the pH recorded in the field
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PG-ST-MW-4S

PG-ST-MW-4D

DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (ug/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 (ug/L)
METALS
MAGNESIUM 630,000
SODIUM 5,100,000

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

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ug/L)
METALS
ANTIMONY (filtered) 75
ARSENIC (filtered) 69
BERYLLIUM (filtered) 40
[RON (unfiliered) 3,300***
IRON (filleted) 550***
SODIUM (unftltcred) 400,000
SODIUM (filtered) 470,000
T H A L L IU M  (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-SW-4
DATE SAMPLED 10/21/2002
MATRIX SURFACE WATER
ANALYTE RESULTS (ug/L)
METALS
MAGNESIUM 610,000
SODIUM 4,900,000

NYSDEC GROUNDWATER 
CLEANUP STANDARDS AND CLEANUP 

GUIDANCE values

analyte RCS (o b /I) RCG <ug/l)

VOCs
MAP Xiknes: 5*5 NG
ACID
EXTRACTABLES
Phenol 1 NG
Tool Phenol: 1 NG

NG - NO GUIDANCE VALUE

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

ACID
EXTRACTABLES
TOTAL PHENOLS 1.1

DATE SAMPLED 11/8/2002
MATRIX OROUNDWttTER
ANALYTE RESULTS (tt/L)
METALS
IRON (unfiltered) 1,400***
IRON (filtered) 950***
SODIUM (unfiltcred) 32,000
SODIUM (filtered) 33.000

SCALE IN FEET

DATE SAMPLED 12/2/2002
MATRIX GROUNDWiTER
ANALYTE RESULTS (uVL)
ACID
EXTRACTABLES
PHENOL 3
TOTAL PHENOL 6.8

Notes:
1. Site  1, 2A /2B , and 3 d e scr ip t io n s  as per Ju ly  
2 0 0 4  VCP A greem ents.
2. This m ap p re se n ts  c o n c e n tr a t io n s  of BTEX, 
Acid E x tra c ta b le s ,  and M etals a t  levels above 
NYSDEC Groundwater Cleanup S tan d ard s  and 
Groundw ater Cleanup G uidance Values.

PG-ST-SW-S

PG-CS-7

PG-ST-MW-1S

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 (ug/L)
METALS
SODIUM (unfiliered) 79,000
SODIUM (filtered) 89,000

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

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

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ug/L)
METALS
ARSENIC (uafdtered) 90
ARSENIC (filtered) 53
IRON (unfiliered) 2,200***
NICKEL (filtered) 110
SODIUM (unfdtered) 1,500,000
SODIUM (filtered) 1,600,000

DATE SAMPLED 11/8/2002
MATRIX GROUNDWATER
ANALYTE RESULTS (ug/L)
METALS
IRON (unfiltered) 5,200***
IRON (filtered) 3,500***
SODIUM (unfdtered) 660,000
SODIUM (filtered) 720,000

L E G E N D

UTILITY EASEMENT

PG-RS-1

*

PG-SB-2

■

PG-PA-MW-5

♦

PG-WOOD-03/3

PG-ST-MW-1D

P G - S T - S W - 4

▲

SITE BOUNDARY

PRE-EXISTING P&G 
MONITORING 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  
SAMPLE LOCATIONS
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P G -S E D -S W -1

ANALYTE RESULTS (MG/KG)
ARSENIC 16
CHROMIUM 52
IRON (%)* 20,000
LEAD* 160
MERCURY 1.1
NICKEL 48
SILVER 1.8
ZINC* 610
(PG-SW-1)
ANALYTE RESULTS lue/L)
LEAD 2,900
MAGNESIUM 360,000
MERCURY 0.93

PG-SED-SW-2
(PG-SED-2)
ANALYTE RESULTS (MG/KG)
ARSENIC 19
CADMIUM 0.64
CHROMIUM 49
IRON (%)* 23,000
LEAD* 380
MERCURY 92
NICKEL* 90
SILVER* 4.3
ZINC* 600
(PG-SW-2)
ANALYTE RESULTS (ue/L)
LEAD 3,800
MAGNESIUM 380,000

KStCOafibH

PG-SED-SW-3

rrwiMBiTi ijii iiitii iBBiTniiTiyntiiirTTtn^

P G -S E D -4 P G -S E D -5

ANALYTE RESULTS (MG/KG)
ARSENIC 14
CHROMIUM 30
LEAD* 310
MERCURY 29
NICKEL 33
ZINC* 510

ANALYTE RESULTS (ue/L)
ARSENIC 57
BERYLLIUM** 4.1
CADMIUM 9.8
CHROMIUM 220
COPPER 790
IRON 63,000
LEAD 650
MAGNESIUM 320,000
MANGANESE 690
NICKEL 140
ZINC** 2,500

ANALYTE RESULTS (MG/KG)
ARSENIC 11
CHROMIUM 78
IRON (%)* 23,000
LEAD* 200
MERCURY* 2.6
NICKEL* 53
SILVER* 2.5
ZINC* 650

ANALYTE RESULTS (MG/KG)
ARSENIC 12
CHROMIUM 82
IRON (%) 25,000
LEAD* 190
MERCURY* 2.6
NICKEL 45
SILVER* 2.5
ZINC* 560
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NYSDEC SEDIMENT CLEANUP CRITERIA 
LOWER EFFECT LEVEL (LEL) 
SEVERE EFFECT LEVEL (SEL)

ANALYTE LEL (ug/g) _ SEL (ug/g)
ARSENIC 6.0 33
CADMIUM 0.6 9
CHROMIUM 26 110
IRON (%)* 2% (20,000) 4% (40,000)
LEAD* 31 110
MERCURY 0.2 1.3
NICKEL* 16 50
SILVER* 1.0 2.2
ZINC* 120 270

100

SCALE IN FEET

200

MG/KG = ug/g

NYSDEC RECOMENDED SURFACE WATER 
CLEANUP STANDARDS AND CLEANUP 
GUIDANCE VALUES (RSCS AND RSCG)

ANALYTE RSCS (ug/L) RSCG (ug/L)
ARSENIC 50 NG
BERYLLIUM** NS 3
CADMIUM 5 NG
CHROMIUM 50 NG
COPPER 200 NG
IRON 300 NG
LEAD 50 NG
MAGNESIUM 35,000 NG
MANGANESE 300 NG
NICKEL 100 NG
ZINC** NS NG
MERCURY 0.7 2.000

NOTES:
* -  INDICATES VALUES WERE DETECTED ABOVE THE LOWEST 
EFFECTIVE LEVEL (LEL) AS WELL AS ABOVE THE SEVERE EFFECTIVE 
LEVEL (SEL). ALL OTHER SEDIMENT RESULTS WERE FOUND ABOVE LEL 
LEVELS ONLY
** -  INDICATES THAT SURFACE WATER RESULTS ONLY EXCEED THE 
RECOMENDED SURFACE WATER CLEANUP GUIDANCE (RSCG).

SEDIMENT RESULTS ARE RECORDED IN m g /k g .  SURFACE WATER
RESULTS ARE RECORDED IN u g /L

THIS MAP PRESENTS CONCENTRATIONS OF METALS THAT EXCEED 
NYSDEC RSCS AND RSCG VALUES.
3. pH RESULTS ARE IN STANDARD pH UNITS.
4. NYSDEC DOES NOT HAVE A STANDARD OR GUIDANCE VALUE FOR 
pH IN SOIL. RESULTS PRESENTED ON THE MAP REFLECT pH 
READINGS EQUAL TO OR ABOVE 10 AND EQUAL TO OR BELOW NO 
VALUES OF pH WERE DETECTED AT THESE LEVELS.

NS - NO STANDARD 
NG - NO GUIDANCE VALUE

L E G E N D

PG-PA-MW-5

PG-WOOD-3

PG-SED-SW5

ANALYTE

UTILITY EASEMENT

railroad tracks

SITE BOUNDARY

YEAR 2000 SITE INVESTIGATION 
MONITORING WELL LOCATION

YEAR 2000 SITE INVESTIGATION 
SOIL BORING LOCATION

YEAR 2000 SITE INVESTIGATION SEDIME NT AND 
SURFACE WATER SAMPLE LOCATION

INDICATES COMPOUND FOR WHICH 
LABORATORY ANALYSIS WAS CONDUCTED
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J7
Sediment ASflytical Results 

Metals
Site 1 HHMT-Port Ivory Facility

Location Sediment C rite ria Sediment C riteria SED-1 SED-2 SED-3 SEIM SED-S

Sample Date Low est Effect Level Severe Effect Level 11/21/2000 11/21/2000 1U21/2000 11/21/2000 11/21/2000

Concentration UR/R ug/R MG/KG MG/KG MG/KG MG/KG MG/KG

ALUMINUM (FUME OR DUST) NS NS 4100 3400 1900 5800 5700

ANTIMONY 2.0 25.0 3.2 U 2.7 U 2.3 U 5 U 5.2 U

ARSENIC 6.0 33.0 16 19 14 11 n
BARIUM NS NS 72 70 32 96 98

BERYLLIUM NS NS 0.89 U 0.74 U 0.63 U 1.4 U L4 U

CADMIUM 0.6 9.0 0.67 U 0.64 0.53 1 U 1.1 U

CALCIUM METAL NS NS 2700 3500 2700 4600 5200

CHROMIUM 26.0 110.0 $t 49 $Q n to
COBALT NS NS 4.9 5.8 3.4 6 5.9 U

COPPER NS NS 130 160 61 180 190

IRON (%) 2% (20.000) 4% (40,000) 20000 25000 18000 23000 2$000

LEAD 31.0 110.0 160 3S0 310 200 190

MAGNESIUM NS NS 5100 6400 2700 5200 5900

MANGANESE 460.0 1100.0 130 120 100 160 180

MERCURY 0.2 1.3 1 1 92 79 2 6 2.6

NICKEL 16.0 50.0 4« 20 15 53 45

p o t a s s iu m NS NS 1200 740 U 630 U 1400 U 1900

SELENIUM NS NS 5.6 U 4.6 U 4 U 8.6 U 8.9 U

SILVER 1.0 2.2 1 8 4 3 0.79 U 2.5 2.5 r

SODIUM NS NS 8000 2200 1300 5300 13000

THALLRJM NS NS 2.7 U 2.2 U 1.9 U 4.1 U 4.3 U

v a n a d r j m NS NS 24 27 18 43 36 U

ZINC 120.0 270.0 610 600 *■ ■* - 510 650 560 ' '  '
NS No Standard
U Undetectable Levels

. Above LEL
Above SEL

ug/g = MG/TCG



Table 8
Surface Water Analytical Results 

Metals and pH 
Site 1 HHMT-Port Ivory Facility

Location
Date

Concentration

Recommended 
Surface Water 

Cleanup Standard 
ug/1

Recommended 
Surface Water 

Cleanup Guidance
ug/1

SW-l
11/21/2000

ug/1

SW-2
U /2 1/2000

ug/1

SW-3
11/21/2000

ug/1

ALUMINUM NS NG 1400 1700 25000
ANTIMONY 3 NG 3.3U 3.3U 3.3U
ARSENIC 50 NG 3.6 5.2 57
BARIUM 1000 NG 71 70 440
BERYLLIUM NS 3 2.5U 2.5U 4.1 t  ̂ ‘ '
CADMIUM 5 NG 1.4U 1.4U 9.8 , -
CALCIUM NS NG 150000 150000 160000
CHROMIUM 50 NG 16U 16U 220
COBALT NS NG 4.6U 4.6U 16
COPPER 200 NG 43 51 790
IRON 300 NG 2900 3800 63000
LEAD 50 NG 21 29 650
MAGNESIUM 35000 NG 360000 . 380000 • 320000
MANGANESE 300 NG 190 180 690 : -
NICKEL 100 NG 15U 15U 140
POTASSIUM NS NG 130000 140000 110000

SELENIUM 10 NG 20U 20U 20U.
SILVER 50 NG 5.2U 5.2U 5.2U
SODIUM NS NG 3500000 3600000 2800000
THALLIUM NS 0.5 3.1U 3.1U 3.1U
VANADIUM NS NG 4.3U 4.3U 100

ZINC NS 2000 130 130 2500

pH (150.1) NS NS 8.1 8.2 7.5

MERCURY (245.1) 0.7 NG 0.93 0.54 0.55
NG No Guidance 
NS No Standard 
U Undetectable Levels



MadionaidComprehensive Remedial Investigation Report

5.0 FSRI METHODS AND RESULTS
Between June 2006 and February 2007, the Port Authority conducted the FSRI in accordance with the 

January 26, 2006 FSRI Work Plan-AOC-UST2 (Work Plan). The NYSDEC approved the W ork Plan in a 

letter dated April 20, 2006 (see Appendix A). The goal of the FSRI was to determine whether remediation 

was warranted at two areas in AOC-UST2. The objectives of the FSRI were as follows: 1) to confirm the 

presence or absence o f mobile LNAPL at UST2-4; 2) to delineate the horizontal extent o f the mobile 

LNAPL (if present); 3) to confirm the presence or absence of elevated concentrations o f PAH compounds 

at location TWP-1A; and, 4) to delineate the vertical and horizontal extents o f the impacted soil (if 

present) in the vicinity o f  TWP-1A.

The Scope o f Work for, and methods used during, the FSRI are summarized in Section 5.1. Sections 5.2 

and 5.3 summarize the FSRI field observations and analytical results, respectively. Section 5.4 discusses 

the FSRI results relative to the objectives. Section 5.5 presents the FSRI conclusions, and offers 

recommendations.

5.1 FSRI-Scope of Work

As noted above, the Scope o f Work for the FSRI included the investigation of mobile LNAPL at and in 

the vicinity o f location UST2-4 and o f elevated concentrations o f SVOC compounds in soil at location 

TWP-1A. The FSRI deviated from the Work Plan in the following respects. Delineation o f mobile 

LNAPL in the vicinity o f UST2-4 was accomplished based on field observations at four step-out test pits 

rather than by expanding the original excavation at UST2-4, as specified in the Work Plan. In addition, 

the test pits used for delineation remained open for one day rather than one week, as specified in the W ork 

Plan, because the Port Authority could not delay moving the soil surcharge pile. The one-day observation 

period increases the uncertainty in the delineation o f mobile LNAPL in the vicinity o f UST2-4. However, 

the four step-out test pits were used for delineation purposes only. The observation period during the 

remedial action will be as specified in the RAWP, and the horizontal extent o f soil excavated during the 

remedial action will be based on field observations made during the remedial action rather than FSRI 

delineation efforts.

The proposed soil samples in the vicinity of TWP-1A were collected from test pits rather than from soil 

borings, as proposed. In addition, 13 soil samples were collected from these test pits; only 11 soil 

samples were proposed in the Work Plan. Neither o f these deviations is believed to have a negative effect 

on the investigation of potential soil impacts in the vicinity of TWP-1 A.
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The Scope o f Work for each component of the FSRI is described below in Sections 5.1.1 and 5.1.2.

5.1.1 Scope o f  W ork -  Investigation o f  Potentia l M obile  LN APL at UST2-4 

Based on the elevated concentration o f TPHC detected in soil at location UST2-4 during the SRI, the Port 

Authority investigated this area for the presence and extent o f mobile LNAPL during the FSRI. The 

investigation was completed between June 6 and 12, 2006. The Port Authority retained Railroad 

Construction Company Inc. (RCC) to conduct soil excavation and groundwater pumping activities at 

UST2-4. HMM personnel oversaw the fieldwork on a continual basis.

HMM personnel re-established SRI location UST2-4 in the field using a hand-held global positioning 

system (GPS) with sub-meter accuracy. The Port Authority arranged for a utility markout and compared 

the proposed location to HHMT-Port Ivory Facility utility maps. Once the location was cleared, RCC 

excavated a 10-foot long by 10-foot wide by 14-foot deep test pit at location UST2-4 using a track- 

mounted excavator. LNAPL-impacted soil was segregated based on field observations and was 

stockpiled pending off-site disposal at an appropriate recycling/disposal facility. The stockpile o f 

LNAPL-impacted soil was placed on plastic that was elevated approximately one foot above the 

surrounding grade and was covered with plastic. Soil that appeared to be clean based on field screening 

results and field observations was stockpiled pending completion o f the excavation, when this material 

was used for backfilling purposes.

Once the excavation was completed, RCC used a centrifugal pump and hose to temporarily lower the 

static water level in the test pit. A sump was established by excavating the test pit slightly deeper at one 

end and placing crushed stone around the suction hose intake screen. Groundwater pumped from the 

excavation was returned to a nearby test pit that was also located within AOC-UST2. During the 

dewatering effort, LNAPL was observed to flow from the western and southern sidewalls o f  the test pit. 

Therefore, the presence of mobile LNAPL was confirmed at location UST2-4, and the focus o f  the FSRI 

was changed from confirming the presence or absence o f mobile LNAPL to determining its extent.

In an attempt to delineate the extent o f the mobile LNAPL, RCC expanded the test pit by five feet to the 

west and the south. After the water level in the expanded test pit was temporarily lowered, LNAPL was 

again observed to flow into the test pit through the west and south sidewalls. It became apparent that the 

extent of the mobile LNAPL was significantly greater than the extent o f the test pit. Therefore, rather
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than continuing to enlarge the test pit excavated at UST2-4, the Port Authority excavated five small step- 

out test pits in a second attempt to delineate the area containing mobile (i.e., free) LNAPL to the north, 

east, south and west o f UST2-4. As shown on Figure 2, test pit UST2-4. IE was excavated approximately 

15 feet east o f UST2-4, test pit UST2-4.2N was excavated approximately 25 feet north o f UST2-4, test pit 

UST2-4.3W was excavated approximately 15 feet west o f UST2-4, test pit UST2-4.4S was excavated 

approximately 25 feet south o f UST2-4, and test pit UST2-4.5S was excavated approximately 105 feet 

south of UST2-4. The method and equipment used to excavate each of these additional test pits were the 

same as that for the initial test pit. In general, the limits o f the step-out test pits were approximately 10 

feet wide by 10 feet long with depths ranging from 10 to 15 feet bgs. However, test pit UST2-4.1E 

repeatedly collapsed at a depth o f approximately four feet bgs. Once the test pits were excavated, the 

water level was temporarily lowered. While the water level was lowered, the test pits were closely 

inspected for the presence of mobile LNAPL. The test pits were also inspected approximately 24 hours 

later to confirm the presence or absence o f LNAPL.

Subsequent to recording the field observations, the Port Authority prepared to backfill the excavations. 

The Port Authority pumped the LNAPL out o f all test pits using a vactor (vac) truck. The LNAPL was 

transported o ff site to Lorco Petroleum Services (LPS) for disposal. A total o f 2,040 gallons o f 

LNAPL/water mixture was removed and disposed o f by LPS. The LPS disposal receipt is included in 

Appendix B.

5.1.2 Scope o f  W ork -  Investigation o f  P otentia l Soil Im pacts a t TWP-1A

The Port Authority investigated soil quality at SRI location TWP-1A to confirm the presence or absence 

o f soil impacted by total SVOC compounds and, if  impacts were present, to complete the horizontal and 

vertical delineation o f the impacts. On February 1, 2007, AWT Environmental Services, Inc. (AWT) 

provided a track-mounted backhoe to excavate test pits in the vicinity o f TWP-1A. All soil samples were 

accessed from the test pits. The excavator was able to access the proposed sampling locations, while a 

drill rig would not have been able to maneuver around the surcharge pile (a soil pile that is being used to 

surcharge Site 1 in preparation for redevelopment) and other irregularities in the land surface. HMM 

provided full-time oversight during the fieldwork summarized below.

HMM personnel re-established SRI location TWP-1A in the field using a hand-held GPS with sub-meter 

accuracy. Based on this location, HMM personnel marked the locations o f five test pits, a test pit at 

TWP-1A and test pits approximately 10 feet to the north, south, east, and west o f TWP-1A. The Port

P :\2 3 2 9 5 2 w m d \O p crab Ic  U n it R cp o rts \O p crab le  U n it l \S i te  1 Final C o m p reh en siv e  R1 2007 \FC R I S ite  l .d o e 1 6



Mad^naidComprehensive Remedial Investigation Report

Authority arranged for a utility markout and compared the proposed test pit locations to HHMT-Port 

Ivory Facility utility maps. Once the locations were cleared, AWT excavated each test pit. Excavated soil 

was temporarily stockpiled for use as backfill.

The test pits were no larger than approximately eight feet wide by eight feet long by 12 feet deep. Soil 

samples were collected at the test pit coincident with location TWP-1A at the following depths: 4-4.5 feet 

bgs, 8-8.5 bgs, and 10.5-11 feet bgs. For the purposes o f this report, the soil sample collected from the 4-

4.5 foot bgs depth interval at this test pit will be designated the “confirmation sample.” In addition, two 

soil samples were collected from test pits TWP-1 AN, TWP-1 AE, and TWP-1 AS from the 4-4.5 foot bgs 

and the 8.5-9 foot bgs depth intervals. Four soil samples were collected at location TWP-1AW. In 

addition to the depth intervals sampled at TWP-1AN, TWP-1AE, and TWP-1AS, samples were collected 

at TWP-1 AW from the 6-6.5 and 10-10.5 foot bgs depth intervals. The additional samples were collected 

to better define the vertical extent of impacts, if  necessary.

For health and safety purposes, the soil samples were collected from the excavator bucket so that 

personnel were not required to enter the excavation. The samples were transferred directly from the 

excavator bucket to the laboratory-prepared sampling jars using a dedicated or decontaminated stainless 

steel sampling scoop or trowel. Care was taken to ensure that the soil samples did not include cinders. 

Following the collection of the soil samples at each test pit, the test pit was immediately backfilled and 

excavation o f the next test pit was initiated.

All samples were labeled, placed in a cooler containing ice, and transported to Hampton-Clarke Veritech 

(New York State Certification No. 11408) under Chain o f Custody documentation for analysis o f Target 

Compound List (TCL) SVOC+20. Only the confirmation soil sample was analyzed. The delineation 

samples were not analyzed because the initial sample contained total SVOCs (including SVOC tentatively 

identified compounds, or TICs) at a concentration o f approximately 36 mg/kg, well below the RSCO for 

total SVOCs and similar to those concentrations attributable to historic fill.

5.2 FSRI Field Observations
Sections 5.2.1 and 5.2.2 summarize the field observations at locations UST2-4 and TWP-1A, 

respectively. The field observations include the color, texture, composition, and moisture content o f the 

fill and underlying native soil; the depth to groundwater; and, the presence or absence of mobile (i.e., 

free) LNAPL. The extent of mobile LNAPL, where delineated, is shown on Figure 2.
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5.2.1 F ie ld  O bservations at UST2-4

Unconsolidated materials encountered during the investigation of UST2-4 generally consisted o f  fill 

material, including variable amounts o f sand and silt, cinders, and slag. LNAPL-impacted soil was 

encountered at all test pits excavated in this area. Indications o f LNAPL impacts included the presence o f 

LNAPL itself, sheen on soil and groundwater, petroleum odors, and stained soil. Where encountered, the 

thickness of LNAPL-impacted soil varied from 0.5 feet (at the north sidewall of test pit UST2-4.5S) to 2 

feet (at the south sidewall of test pit UST2-4). In general, LNAPL-impacted soil was encountered at 

depths within two feet above and one foot below the water table.

Groundwater was encountered in the excavations between seven and 12 feet bgs. As the land surface was 

the reference point for these measurements, the majority o f the variability in the static water level is due 

to the uneven topography in the vicinity o f UST2-4. The remaining variability in the static water level, if  

any, is attributable to variability in the hydraulic conductivity o f the fill. The depth to water in a test pit 

will reach equilibrium at the water table more rapidly when the soil surrounding the test pits is more 

permeable.

Mobile LNAPL was observed to flow into the southern and western sidewalls o f test pit UST2-4. 

LNAPL was not observed to flow into test pits UST2-4.2N and UST2-4.3W during the FSRI. LNAPL 

was observed to flow into UST2-4.4S but was not observed to re-accumulate following its removal in test 

pit UST2-4.5S. Therefore, the LNAPL is believed to be mobile at UST2-4.4S, but the mobile LNAPL 

does not extend as far South as UST2-4.5S LNAPL and groundwater were not encountered at test pit 

UST2-4.1E because the test pit could not be completed below 4 feet bgs due to repeated sidewall 

collapse. Test pit UST2-4.1E was unable to confirm the absence or presence of LNAPL east o f  UST2-4.

5.2.2 F ield  O bservations at TWP-1 A

As stated above, one test pit was excavated at TWP-1 A and four step out test pits were excavated in the 

vicinity of TWP-1 A during the FSRI. The maximum test pit dimensions were eight feet long by eight 

feet wide by 12 feet deep. Unconsolidated materials encountered at the test pit excavated at TWP-1 A and 

the step-out test pits were generally consistent with those observed at location TWP-1 A during the SRI. 

Fill material consisted of variable amounts of sand and silt, cinders, slag, and by-product fill. Cinders 

were encountered in the fill; however, the thickness o f the layer containing cinders was approximately 

four feet, significantly thicker than the 0.25-foot layer o f cinders encountered at TWP-1A. A  concrete 

slab and asphalt were encountered at approximately 3.5 feet bgs. Wood debris was encountered between
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nine and 10 feet bgs at TWP-1A, TWP-1AN, and TWP-1AW. Native soil was not encountered at any 

test pit location.

Where encountered, the depth to groundwater at the test pits varied only slightly from approximately 9 to

9.5 feet bgs. Groundwater was not encountered at test pit TWP-1 AE, despite that test pit being excavated 

to 11 feet bgs (i.e., below the static water level in the other test pits).

LNAPL-impacted soil was not encountered at any o f the five test pits. As measured using a 

photoionization detector (PID), the concentration of volatile organic vapors in the soil was the same as 

background (i.e., in ambient air). However, sheen was observed on the groundwater surface at TWP- 

1AN, TWP-1 A, and TWP-1 AW. Given the lack o f  LNAPL-impacted soil at these locations and the 

presence of wood debris at the approximate water table depth, the presence o f this sheen is likely 

attributable to treated wood.

5.3 FSRI Analytical Results
The FSRI at UST2-4 was conducted to confirm the presence and, if  present, the extent o f  mobile LNAPL. 

As the presence and extent o f mobile LNAPL was confirmed through field observations, no soil samples 

were collected in the vicinity o f location UST2-4.

The Port Authority investigated soil quality at SRI location TWP-1 A during the FSRI to confirm the 

presence or absence o f soil impacted by total SVOC compounds and, if  impacts were present, to complete 

the horizontal and vertical delineation of the impacts. The Port Authority collected 13 soil samples during 

the investigation o f potential soil impacts at location TWP-1 A. Three soil samples were collected at the 

test pit excavated at TWP-1 A and ten soil samples were collected from the four step-out test pits. 

However, except for the confirmation sample, the remaining soil samples, including those collected from 

step-out test pits, were to be analyzed on a contingent basis, depending on the analytical results o f the 

confirmation sample. The confirmation sample was analyzed for TCL SVOC+20. The concentration of 

total SVOCs (including SVOC TICs) in the confirmation sample was approximately 36 mg/kg, well 

below the RSCO for total SVOCs (500 mg/kg) and similar to the concentrations detected in historic fill 

throughout the HHMT-Port Ivory Facility. As the concentration o f total SVOCs at TWP-1 A was not 

elevated, neither horizontal nor vertical delineation was necessary. Therefore, neither the deeper samples 

collected at TWP-1 A nor the soil samples collected from the step-out borings were analyzed. Analytical
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results are summarized in Table 2 and on Figure 2. The laboratory analytical deliverable is provided in 

Appendix C.

5.4 Discussion of FSRI Results
The goal of the FSRI was to determine whether remediation was warranted at two areas in AOC-UST2. 

The objectives o f the FSRI were as follows: 1) to confirm the presence or absence o f mobile LNAPL at 

UST2-4; 2) to delineate the horizontal extent o f the mobile LNAPL (if present); 3) to confirm the 

presence or absence o f elevated concentrations of PAH compounds at location TWP-1 A; and, 4) to 

delineate the vertical and horizontal extents o f the impacted soil (if present).

As described below, Objectives 1, 2, and 3 were met, and Objective 4 was not applicable.

5.4.1 O bjective 1

The presence of mobile LNAPL was confirmed by field observations at location UST2-4.

5.4.2 O bjective 2

As indicated in the Site 1 RAWP, the proposed remedial action will address mobile LNAPL and soil 

containing mobile LNAPL at the start o f  the remedial action. The presence o f mobile LNAPL was 

confirmed at location UST2-4. The horizontal extent o f the mobile LNAPL was delineated to the south, 

west, and north o f location UST2-4 during the FSRI. The horizontal extent o f the mobile LNAPL could 

not be determined to the east o f location UST2-4 because the sidewall at FSRI test pit UST2-4.1E 

repeatedly collapsed. However, based on field observations, LNAPL-impacted soil was delineated to the 

east by UST 2-5A and TWP-1A during the SRI and at TWP-1AW during the FSRI.

As shown on Figure 2, the footprint for the maximum extent of mobile LNAPL is approximately 15,950 

square feet, as defined by a line connecting UST2-4.5S, the eastern edge o f where LNAPL was 

encountered during the SRI, UST2-4.3W, UST2-4.2N, TWP-1AW, and UST2-5A. An oval passing 

through UST2-4.5S, UST2-4.3W, UST2-4.2N, and UST2-4.1E defines a smaller (minimum) potential 

extent (2,190 square feet) of mobile LNAPL. Therefore, the mobile LNAPL is within an area o f between 

2,190 square feet and 15,950 square feet. The actual extent of mobile LNAPL to be removed will be 

determined during implementation o f the remedial action as specified in the Site 1 RAWP.

P :\2 3 2 9 5 2 w m d \O p e ra b le  IJnif R ep o rts \O p erab le  U nit 1 \S ite  1 F inal C o m p reh en s iv e  R I 2007\F C R J S ite  1 .doc 20



TABLE 2
SUMMARY OF SOIL ANALYTICAL RESULTS-SVOCS 

TWP-1A
HHMT-PORT IVORY FACILITY (SITE 1)

Sample ID New York TWP-1 A
Lab Sample No. Recommended Soil AC28404-001
Sampling Date Cleanup 2/1/2007
Matrix Objectives (RSCOs) Soil
Units mq/Kq mq/Kq
Semi-Volatile Orqanic Comoounds (SVOCs) Cone Qual MDL
1.2,4-Trichlorobenzene 3.4 ND 0.38
1,2-Dichlorobenzene 7.9 ND 0.38
1,2-Diphenylhydrazine NS ND 0.38
1,3-Dichlorobenzene 1.6 ND 0.38
1.4-Dichlorobenzene 8.5 ND 0.38
2.4.5-Trichlorophenol 0.1 ND 0.38
2,4 .6-Trichlorophenol NS ND 0.38
2,4-Dichlorophenol 0.4 ND 0.38
2.4-Dimethylphenol NS ND 0.38
2,4-Dinitrophenol 0.2 ND 0.95
2.4-Dinitrotoluene NS ND 0.38
2.6-Dinitrotoluene 1 ND 0.38
2-Chloronaphthalene . NS ND 0.38
2-Chlorophenol 0.8 ND 0.38
2-Methvtnaphthalene 36.4 ND 0.38
2-MethylDhenol 0.1 ND 0.38
2-Nitroaniline 0.43 ND 0.38
2-Nitrophenol 0.33 ND 0.38
3&4-Methvf phenol 0.33 ND 0.38
3,3‘-Dichlorobenzidine 0.33 ND 0.38
3-Nitroaniline 0.33 ND 0.38
4,6-Dinitro-2*methy1phenol 0.33 ND 0.95
4-Bromophenyl-phenyfether 0.33 ND 0.38
4-Chloro-3-methylphenol 0.33 ND 0.38
4-Chloroaniline 0.33 ND 0.38
4-Chlorophenyf-phenylether 0.33 ND 0.38
4-Nitroaniline NS ND 0.38
4-Nitrophenol 0.1 ND 0.38
Acenaphthene 50 0.097 J 0.38
Acenaphthvtene 41 0.067 J 0.38
Anthracene 50 0.3 J 0.38
Benzidine NS ND 0.38
Benzofalanthracene 0.224 1.3 0.38
Benzofalovrene 0.061 v 1.2 ••• 0.38
Benzofblfiuoranthene 1.1 : - - 1.5 ^ 0.38
Benzofq.h.ilperylene 50 0.82 0.38
Benzofklfluoranthene 1.1 0.52 0.38
Benzyl alcohol NS ND 0.38
Bis(2-Chloroethoxy)methane NS ND 0.38
Bisf2-Chloroethyl)Ether NS ND 0.38
Bis(2-Chloroisopropyt)ether NS ND 0.38
Bis(2-Ethylhexyl)phthalate 50 0.17 JB 0.36
Butyfbenzvlphthalate 50 ND 0.38
Carbazole NS 0.097 J 0.38
Chrysene 0.4 . . ' •1.2L 0.38
Dibenzofa.hlAnthracene 0.014 0.24 J 0.38
Oibenzofuran 6.2 ND 0.38
Diethylphthalate 7.1 ND 0.38
Dimethylphthalate 2 ND 0.38
Di-n-butylphthatate 8.1 0.093 JB 0.38
Dl-n-octylohthalate 50 ND 0.38
Fluoranthene 50 2.2 0.38
Fluorene 50 0.1 J 0.38
Hexachlorobenzene 0.41 ND 0.38
Hexachlorobutadiene NS ND 0.38
Hexachlorocvclopentadiene NS ND 0.38
Hexachloroethane NS ND 0.38
IndenoM ,2.3-cdlpyrene 3.2 0.72 0.38
Isophorone 4.4 ND 0.38
Naphthalene 13 0.064 J 0.38
Nitrobenzene 0.2 ND 0.38
N-Nitrosodimethytamine NS ND 0.38
N-Nitroso-Di-N-Propylamine NS ND 0.38
N-Nitrosodiphenylamine NS ND 0.38
Pentachlorophenol 1 ND 0.95
Phenanthrene 50 1.1 0.38
Phenol 0.03 ND 0.38
Pyrene 50 2.1 o.3e
Total SVOCs Cone. 500 13.888 J
SVOC TICs NS 22.38 J
Notes and Abbreviations:
Conc.= concentration 
mg/kg= milligrams per kilogram 
MDL= method detection limit 
B=Analyte was detected in laboratory blank.
ND=Not detected 
NS=No standard 
Qual=Laboratory qualifier
J= the estimated concentrarion was detected below MDt, 
but was detected above the laboratory's reporting limits. 
TICs=Tentatively identified compounds 
TAGM=Technical and Administrative Guidance 
Memorandum #4046, dated January 24,1994. 
RSCOs=Recommended Soil Cleanup Objectives 
1. Cone. In bold and highlighted exceed the RSCOs
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5.4.3 O bjective 3

Based on the analytical results, the concentration o f total SVOCs in soil in the vicinity o f location TWP- 

1A is similar to that in soil samples throughout Site 1. The elevated concentration o f total SVOCs 

detected in soil at TWP-1 A during the SRI is believed to be attributable to the inclusion o f cinders in the 

soil sample. Therefore, soil in the vicinity of TWP-1 A does not contain elevated (above background 

conditions at Site 1) concentrations o f total SVOCs and does not constitute a hot spot.

5.4.4 O bjective 4

The FSRI data indicated that the concentration of total SVOCs is not elevated in the vicinity o f  TWP-1 A. 

Therefore, there is no impact to delineate and this objective is not applicable.

5.5 FSRI Conclusions and Recommendations
Based on the data generated during the FSRI, the following conclusions and recommendations are 

offered.

Mobile LNAPL in the Vicinity o f UST2-4

• Conclusion: Mobile LNAPL is present in a maximum footprint o f between approximately 2,190 

and 15,950 square feet in the vicinity o f UST2-4.

• Recommendation: The mobile LNAPL should be removed to the extent practical as specified in

the Site 1 RAWP. The footprint for the removal area is currently estimated to be between 2,190

and 15,590 square feet. The actual extent should include all soil at UST2-4 that contained mobile

LNAPL, based on field observations, at the start of the remedial action.

Soil Impacts in the Vicinity o f TWP-1 A

• Conclusion: Soil in the vicinity of TWP-1 A contains concentrations of SVOCs similar to those 

detected in historic fill throughout the HHMT-Port Ivory Facility.

• Recommendation: No additional remedial or investigative actions are warranted for soil in the 

vicinity o f TWP-1 A.

m MadSonaidComprehensive Remedial Investigation Report
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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 documented below.

6.1 Nature of Contaminants at Site 1
The following environmental media have been investigated at Site 1: soil, groundwater, surface water in 

Bridge Creek, and sediments along the eastern bank/bed of Bridge Creek. The western bank o f Bridge 

Creek is located to the west o f  the HHMT-Port Ivory Facility. Indoor air quality has not been 

investigated because no buildings exist or are proposed subsequent to the redevelopment o f Site 1. Table 

3 documents metals and classes o f organic compounds that have been identified at concentrations greater 

than applicable NYSDEC Standards, Criteria, and Guidance (SCGs) in environmental media investigated 

at Site 1.

6.1.1 Soil

The analytical results for soil indicate that regulated metals and organic compounds in the following 

contaminant classes are present in soils at Site 1 at concentrations greater than their respective RSCOs: 

the VOCs dichloromethane, m&p-xylenes, methylbenzene and o-xylene, various SVOCs, various metals, 

three pesticides, and total polychlorinated biphenyls (PCBs).

6.1.2 G roundw ater

For this project, the groundwater analytical results have been compared to current AW QSGVs for Class 

GA groundwater. Given the location of the Site and the high potential for water to be saline, the 

published AWQSGVs are not appropriate for use at Site 1. However, at this time, these represent the 

only guidance available for ambient groundwater. Please note, reference to these standards in this report 

does not represent any agreement or concurrence that the same are appropriate for use at Site 1 or the 

HHMT-Port Ivory Facility. The analytical results for groundwater indicate that the following metals and 

organic compounds are present in groundwater at Site 1 at concentrations greater than their respective 

AWQSGVs: the VOCs ethylbenzene and m&p-xylenes; the SVOCs phenol/total phenolics, 

benzo(a)anthracene, chrysene, and 1,2-diphenylhydrazine; and, the metals antimony, arsenic, beryllium, 

cadmium, iron, magnesium, manganese, nickel, silver, sodium, thallium, mercury, and sodium.
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Metals and Compounds Detected at Concentration^fcove NYSDEC Standards, Criteria, and Guidance (SCGs)
Howland Hook Marine Teminal-Port Ivory Facility-Site 1

Table 3

40 Western Avenue 
Staten Island, New York

SO IL I
V O C s SV O C s Pest & PCBs Metals TPHC; O&G; pH; CN; Tot Ph
DICHLOROMETHANE 4-CHLORO-3-METHYLPHENOL DIELDRIN ARSENIC PETROLEUM HYDROCARBONS
M&P-XYLENES 4-NITROPHENOL ENDRIN BARIUM ( NYSDEC has not established a RSCO
METHYLBENZENE BENZO[A]ANTHRACENE HEPTACHLOR EPOXIDE BERYLLIUM for TPH; however, TPH concentrations
O-XYLENE BENZO[A]PYRENE TOTAL PCBs CADMIUM were above 500 mg/kg, the total SVOCs

BENZO[B]FLOURANTHENE CALCIUM METAL allowed by NYSDEC.)
DIBENZO[A,H]ANTHRACENE CHROMIUM Note:RSCO=Recommended soil
PHENOL COBALT cleanup objective
CHRYSENE COPPER
ANTHRACENE IRON
BENZO[K]FLOURANTHENE LEAD
DIBENZOFURAN MAGNESIUM
FLUORANTHENE M ERCURY
INDENO[1,2,3-CD]PYRENE NICKEL
PHENANTHRENE POTASSIUM
PYRENE SELENIUM

SODIUM

GRO UNDW ATER

ZINC

*

VO C s SV O C s Pest & PC Bs Metals TPHC; O&G; pH; CN; Tot Ph
ETHYLBENZENE 1,2-BENZPHENANTHRACENE NONE ANTIMONY TOTAL PHENOLS
M&P-XYLENES BENZO{A}ANTHRACENE ARSENIC

BIS(2-ETHYLHEXYL)PHTHALATE BERYLLIUM
PHENOL CADMIUM
NAPHTHALENE IRON

MAGNESIUM
MANGANESE
NICKEL
SILVER
SODIUM
THALLIUM
MERCURY

SED IM EN T

SODIUM
I ■ii»i»w«miM»w»rimn>rawmT'T',iT"Tiinivri!vrTin—n r r r—  it ii-  *  -*

TnMWiu?*, u  "  *  -  .  -

VO C s SV O C s Pest & PC Bs Metals TPHC; O&G; pH; CN; Tot Ph
N/A N/A N/A A R S E N IC N/A

C A D M IU M

C H R O M IU M

IR O N  (% )

L E A D

M E R C U R Y



Table 3
Metals and Compounds Detected at Concentrations^nve NYSDEC Standards, Criteria, and Guidance (SCGs)

Howland Hook Marine Terminal-Port Ivory Facility-Site 1 
40 Western Avenue 

Staten Island, New York
NICKEL
SILVER

' - '  - '  * ’ ‘
ZINC

SU R FA CE  W ATER
VO Cs SV O C s Pest & PC Bs Metals TPHC; O&G; pH; CN; Tot Ph
N/A N/A N/A ARSENIC N/A

BERYLLIUM *

CADM IUM
CHROMIUM
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
NICKEL
ZINC
MERCURY (245.1)

Notes:
VOCs= Volatile organic compounds
SVOCs= Semi-volatile organic compounds
Pest= Pesticides
PCBs= Poly chlorinated biphenyls
TPHC= Total Petroleum Hydrocarbons
0& G = Oil and Grease
CN= Cyanide
Tot Ph= Total Phenols
N/A= Not analyzed
This list of SCGs is required by the NYSDEC Draft D ER -10 Technical Guidance for Site Investigation and Remediation, dated 2002.
1: This table lists the metals and organic compounds by medium tested. |
2: Samples were collected and analyzed from the following media: soil, groundwater, sediment and surface water.
3: None= None detected above SCGs where applicable | I
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6.1.3 Surface W ater

Surface water samples collected from Bridge Creek contained Target Analyte List (TAL) Metals above 

the NYSDEC Recommended Surface Water Cleanup Standards (RSWCS).

Lead and magnesium were detected at concentrations greater than their respective RSWCS in the three 

surface water samples collected during the SI. Mercury was detected at a concentration greater than its 

RSWCS in only the upstream surface water sample. Arsenic, cadmium, chromium, copper, iron, 

manganese, and nickel were detected at concentrations greater than their respective RSWCS and 

beryllium and zinc at concentrations greater than their respective Recommended Surface W ater Cleanup 

Guidance Values (no RSWCS is available these two metals) only in the downstream surface water 

sample. The only metals detected at concentrations greater than their respective RSWCS or Guidance 

Values in any RI surface water sample were iron, magnesium, silver, and sodium.

As Bridge Creek is tidally influenced and groundwater flows from the Arthur Kill into and up Bridge 

Creek, it is likely that dissolved metals in the impacted and saline Arthur Kill have impacted Bridge 

Creek. Based on analytical results for surface water samples collected from the Arthur Kill adjacent to 

the northernmost portion of the HHMT-Port Ivory Facility as required for a closed landfill at the facility, 

it appears that the elevated concentrations of TAL Metals in the surface water samples collected from 

Bridge Creek are attributable to the concentrations of those dissolved cations in the Arthur Kill. The 

concentrations o f iron, magnesium, and sodium (323,000 615,000, and 7,790,000 mg/L, respectively) 

detected in the most recent surface water samples collected from the Arthur Kill adjacent to the Facility 

are comparable to the analytical results for the SI and RI surface water samples collected from Bridge 

Creek.

6.1.4 Sedim ent

Sediment samples collected from Bridge Creek contained one or more o f the following metals at 

concentrations greater than their respective NYSDEC Lower Effects Level (LEL) but below the Severe 

Effects Level (SEL): arsenic, cadmium, chromium, and mercury. Only two metals, lead and zinc, were 

detected at concentrations greater than their NYSDEC SELs at all sediment sampling locations. Iron, 

mercury, nickel, and silver were detected at concentrations greater than their respective NYSDEC SELs 

in at least one o f the sediment samples collected during the SI. The SI sediment sampling analytical 

results do not exhibit a pattern o f increasing or decreasing concentration in a downstream direction in 

Bridge Creek for any metal analyzed. Potential sources for the impacted sediments include onsite sources 

(e.g. historic fill), upstream off-site sources (e.g., the area upstream of Site 1 where the NYSDEC is

2 6
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performing a wetlands restoration effort) and stormwater runoff and/or discharge from neighboring 

properties or public roadways. The NYSDEC has detected sediment impacted by pesticides and metals at 

several locations along Bridge Creek, upgradient o f Site 1. These media can migrate downstream during 

low tide and upstream during high tide. The contaminants would likely be dissolved/suspended in surface 

water and deposited in sediment.

6.2 Potential Receptors
Two types o f potential receptors have been identified at and adjacent to Site 1: human and 

ecological/environmental receptors. There are no residential properties adjacent to Site 1; in fact, except 

for one residential property located along Richmond Terrace to the north o f Site 3 and located 

approximately 650 feet northeast of Site 1, no human populations are situated in the immediate vicinity of 

the HHMT-Port Ivory Facility. Therefore, occupants o f  the residential property are considered the only 

potential off-site human receptors in the vicinity o f the HHMT- Port Ivory Facility.

Persons present at the site are limited to Port Authority 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. However, although the health and 

safety measures lessen the likelihood of exposure by on-site personnel, the potential for exposure cannot 

be completely eliminated. Therefore, personnel at the Facility are considered to be potential receptors.

The only ecological/environmental receptor adjacent to Site 1 is Bridge Creek. This surface water body is 

saline and tidally influenced by the Arthur Kill; the NYSDEC has classified the section o f the Arthur Kill 

adjacent to the HHMT-Port Ivory Facility as an SD surface water body. The SD classification indicates 

that the stream cannot meet primary or secondary water quality criteria due to man-made/natural 

conditions. During low tide, surface water in 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. 

No wetlands, marsh areas, or other potential ecosystems are located immediately adjacent to Site 1. 

Although metals and compounds could potentially be transported from Bridge Creek to the Arthur Kill 

during low tide via surface water flow or sediment erosion, these substances would first impact Bridge 

Creek. Therefore, Bridge Creek is considered to be the only ecological/environmental receptor.
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6.3 Migration Pathways
The section identifies potential migration pathways for metals and organic compounds from impacted 

media at the site to potential receptors. Migration pathways are considered under both pre-redevelopment 

conditions and post-redevelopment conditions in order to demonstrate that the redevelopment will have a 

positive impact on the environment. Redevelopment, which will be completed for economic purposes, 

will improve environmental conditions at the site through the construction of an environmental cap. The 

cap will reduce the mobility of contaminants to potential receptors. In each o f the subsections below, the 

identification and discussion o f the potential migration pathways is organized according to medium and 

contaminant class.

6.3.1 Migration o f  Metals and Organic Compounds -  Pre-Redevelopment

No likely migration pathways from Site 1 to the residents o f the property along Richmond Terrace have 

been identified. The distance between the northeastern boundary of Site 1 and the residential property is 

approximately 650 feet, making significant movement o f surface soil to the property via wind erosion 

unlikely. Organic vapors that may be generated at Site 1 are likely to disperse prior to reaching the 

residential property. Groundwater at Site 1 does not flow towards the residential property. The HHMT- 

Port Ivory facility and the surrounding area are serviced by connections to the potable water and sanitary 

system of New York City. Neither groundwater nor surface water is utilized for potable purposes at or in 

the vicinity o f  the site. No septic systems and/or potable water wells are reported to be located or have 

been located on or near the site. Storm water generated on the site is directed via a sheet flow to on-site 

catch basins. These catch basins discharge, through the facility’s underground stormwater sewer system, 

to the adjacent waterways, roadways, and marshland.

Potential migration pathways for organic compounds and metals to personnel working at the facility have 

been identified. All buildings at the HHMT-Port Ivory Facility are serviced by public utilities; neither 

groundwater nor surface water is used for potable purposes. I f  construction vehicles (e.g., excavators) are 

operating at Site 1 on a dry day or if  facility personnel are conducting subsurface work, personnel may be 

exposed to metals and less volatile organic compounds through the inhalation or ingestion o f airborne 

particulate matter or through dermal contact with soil. Personnel may be exposed to more volatile 

organic compounds via the same exposure routes as well as by inhalation o f volatile organic vapors. If 

personnel are involved in subsurface work below the water table, personnel may potentially come into 

direct contact with impacted groundwater or may inhale volatile organic vapors. The Port Authority, its
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tenants, and its subcontractors implement health and safety measures to mitigate these potential chemical 

hazards.

The Port Authority has identified potential migration pathways for metals or organic compounds to 

migrate to Bridge Creek. Site 1 is relatively flat, but does slope gently towards Bridge Creek. The Port 

Authority has not established a prevailing wind direction for Site 1 to date. Surface soil containing 

VOCs, SVOCs, metals, pesticides, total PCBs, and/or TPHC at concentrations above applicable 

NYSDEC RSCOs may erode from Site 1 and be transported to Bridge Creek via wind or water (primarily ‘ 

sheet flow during storm events) transport; therefore, the potential exists that the adsorbed metals and 

organic compounds could migrate into Bridge Creek.

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. These migration pathways are considered to be identical 

to the groundwater pathway discussed below.

Groundwater at Site 1 is impacted by relatively few contaminants at concentrations greater than the 

NYSDEC AWQSGVs. The metals and all the classes o f organic compounds could potentially dissolve in 

groundwater (albeit to different degrees based on the solubility of the specific metal or organic 

compound) and migrate via advection, dispersion, and diffusion. Due to the generally coarse-grained 

nature o f the fill (i.e., the fill is generally not clay), the diffusion is anticipated to be negligible. 

Therefore, groundwater and any metals or organic compounds dissolved in the groundwater are 

anticipated to flow towards and discharge into Bridge Creek. O f course, the rate o f baseflow into Bridge 

Creek is low relative to the flow o f water within the creek. Therefore, any metals or organic compounds 

that discharge into Bridge Creek are immediately diluted.

6.3.2 Migration o f  Metals and Organic Compounds -  Post-Redevelopment

The redevelopment o f Site 1 will include capping approximately 90% o f Site 1 with impervious materials 

and placing clean cover soil, demarcated with a geotextile liner, above the remaining impacted soil. 

Therefore, surface soil will not be eroded and the metals and organic compounds adsorbed to the surface 

soil will not migrate into Bridge Creek. The cap and cover will also limit exposure o f on-site human 

receptors to impacted soil and groundwater.

MacDonSd C o m p re h e n s iv e  R e m e d ia l In v e s t ig a t io n  R e p o r t
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Construction of the impervious cover will decrease the loading o f metals and organic compounds from 

soil. In addition, the depth to water is anticipated to increase following the construction o f the impervious 

cover. Therefore, groundwater quality is anticipated to improve following the redevelopment o f Site 1, 

and lower concentrations o f metals and organic compounds will discharge into Bridge Creek.

Notwithstanding the above, personnel working at the facility could still potentially contact impacted soil 

and/or groundwater during excavation activities. The Port Authority has implemented health and safety 

protocols to minimize chemical hazards associated with intrusive activities. In addition, remaining 

groundwater impacts could potentially migrate towards and discharge into Bridge Creek. As noted in 

Section 6.3.1, the rate of baseflow into Bridge Creek is anticipated to be low relative to the volume of 

water within the creek. Therefore, any metals or organic compounds that may be transported to Bridge 

Creek via the groundwater migration pathway will be immediately diluted.

6.4 Exposure Assessment Summary
As the redevelopment o f Site 1 is considered to be part of the remedial action for the site, this Exposure 

Assessment Summary evaluates post-redevelopment conditions. The presence o f organic compounds and 

metals in soil and groundwater at Site 1 is not anticipated to be a hazard for residents o f the property 

located along Richmond Terrace.

As noted above, the impacted soil and groundwater that will remain following implementation of the Site 

1 RAWP, including the redevelopment o f  Site 1, is a hazard to facility personnel only in the event that 

subsurface activities are being conducted and the humidity is low. However, the hazard to the personnel 

is not considered to be significant given the low concentrations of organic compounds and metals in the 

soil. For example, the metal lead has been detected in soil at Site 1 at concentrations as great as 630 

mg/kg. The Permissible Exposure Limit (PEL) for lead established by the Occupational Safety and 

Health Administration is 0.05 milligrams per cubic meter (mg/m3). Using 630 mg/kg as a worst-case 

concentration for lead in soil, even though all except one o f the soil samples collected to date at Site 1 

have exhibited significantly lower concentrations o f lead, workers would have to be exposed to dust 

levels of almost 80 mg/m3 throughout an 8-hour workday. In other words, the workers would need to 

work for eight hours within a visible cloud o f dust to be exposed to levels o f lead above the PEL. The 

Port Authority’s health and safety protocols require moistening soil to reduce the concentration of 

airborne dust under such extreme circumstances.
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Under post-redevelopment conditions, Bridge Creek is most likely to be impacted by metals and/or 

organic compounds via the discharge o f groundwater from Site 1. Based on the concentrations of organic 

compounds in groundwater at Site 1, the groundwater impacts are primarily present at concentrations 

similar to or lower than the RSWCS for Class SD surface water bodies. Except for nickel, those metals 

that were detected in groundwater at Site 1 at concentrations above their respective AWQSGVs were 

detected at similar concentrations in the Arthur Kill, were detected at concentrations below their 

respective RSWCS for Class SD water bodies (RSWCS), or have no established RSWCS. The maximum 

concentration o f  nickel detected in groundwater at Site 1 was 110 ug/L, while the RSWCS for nickel is 75 

ug/L. Since groundwater flowing into Bridge Creek is diluted immediately, nickel dissolved in 

groundwater at Site 1 is not anticipated to negatively impact surface water in Bridge Creek.

The groundwater impacted by organic compounds at Site 1 is similarly unlikely to impact surface water in 

Bridge Creek. No RSWCS has been established for phenol, benzo(a)anthracene, chrysene, or 1,2- 

diphenylhydrazene. The maximum concentrations o f ethylbenzene and total xylene detected in 

groundwater at Site 1 are below their respective RSWCS for a Class SD water bodies. Therefore, 

groundwater discharging to Bridge Creek is not anticipated to impact surface water in Bridge Creek.

7.0 CONCLUSIONS AND RECOMMENDATIONS

All AOCs identified during and subsequent to the Phase I ESA were investigated during the SI, RI, SRI, 

and FSRI 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. Currently, further investigative and/or remedial efforts are warranted at only one (AOC- 

UST2) o f the 17 AOCs (i.e., 6%) identified at Site 1.

Based on the investigative and remedial actions completed to date, the Port Authority has determined that 

no further investigative or remedial efforts are warranted at the following AOCs identified during (all 

AOCs except the Hydrogen Holders) or after (only the Hydrogen Holders) the Phase I ESA:

• UST 5

• UST 6

• Precipitate at Bridge Creek

• AOC-Area C Former Oleum AST and Acid Wastewater Area/Block 1400

• AOC-Area FI, Spent Nickel Catalyst Drum Storage Area/Block 1400
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• AOC-Area H, Former Rosin Storage Area/Block 1400

• AOC-Area R, Northwest Corner of Soap Manufacturing Area/Block 1400

• Railroad Tracks and Siding

• Pits and Drains

• Groundwater: LNAPL encountered at TMW-02 will be addressed as part o f AOC-UST 

2 (see below). Groundwater impacts at GW-14 were addressed by the excavation o f  soil 

at Area B (see Area GW-14, below).

The following AOCs were identified during the Phase I ESA and were remediated prior to the FSRI. No 

further investigative or remedial actions are proposed at these AOCs:

• AOC-Area A West Tank Field Southwest of Building 16/Block 1400: Approximately 3,306 

cubic yards of LNAPL-impacted soil was removed.

• AOC-Area B Former Raw Product and By-product AST Areas/Block 1400: Approximately 

4,349 cubic yards o f LNAPL-impacted soil was removed.

• Wood Yard: Approximately 117 cubic yards o f soil was removed.

• Former Structures: Approximately 1,537 cubic yards of LNAPL-impacted soil was removed.

• Area GW-14: Groundwater impacts were addressed by the removal o f approximately 4,349 

cubic yards of LNAPL-impacted soil.

The following AOCs warrant additional remedial actions for soil, but not groundwater, quality. Although 

the environmental quality o f groundwater at Site 1 is not believed to warrant remedial action, 

groundwater quality will be investigated by post-redevelopment monitoring. All remedial actions and 

post-remedial monitoring will be implemented as per the approved Site 1 RAWP.

• Historic Fill Material: An impervious cap will be constructed throughout approximately 90% of 

Site 1. Geotextile fabric and clean fill will be placed in areas where such a cap was not 

constructed.

• AOC-UST2: Mobile LNAPL will be removed to the extent practical as specified in the site 1 

RAWP. The footprint for the removal area is currently estimated to be between 2,190 and 

15,590 square feet. The actual extent will include all soil at UST2-4 that contained mobile 

LNAPL, based on field observations, at the start o f the remedial action.
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New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Remedial Bureau B

5 Broadway, Albany, New York 12233-7016 
one: (518)402-9768 • FAX: (518) 402-9773 

Website: www.dec.state.ny.us

Ke

Denise M 
Comm

April 20, 2006

Mr. Edw ard A ldrich
Port A uthority  o f  N ew  Y ork and New Jersey 
Two G atew ay Center, 14th F loor 
N ew ark, N ew  Jersey 07102

Re: H H M T - Port Ivory Facility
Site 1, ID # V00615 

. Focused Supplem ental RI W ork Plan 
AOC-UST2

D ear Mr. A ldrich:

The N ew  Y ork State D epartm ent o f  Environm ental Conservation (N Y SD EC ), in 
cooperation w ith the N ew  Y ork State D epartm ent o f  Health (NYSDO H), have rev iew ed H atch 
M ott M acD onald’s (H M M ) work plan titled “Focused Supplem ental RI W ork Plan - A O C-U ST2 
(Site 1), H ow land H ook M arine Term inal - P o rt Ivory Facility (40 W estern A venue), Staten 
Island” dated  M arch 6, 2006. The N Y SD EC  is in agreem ent w ith the recom m endations and 
scope o f  w ork outlined in this work plan and, as such, this work plan is approved.

P lease provide the N Y SD EC  with one w eek notice prior to the im plem entation o f this 
scope o f  work. I f  you have any questions, d o n ’t hesitate to call m e at (518) 402-9768.

cc: R. Cozzy/File 
T. G ibbons 
G. C lark (H M M )

Sincerely,

Thom as Gibbons
Project M anager
Rem edial Bureau B, Section D
Division o f  Environm ental R em ediation

ec: J. G uastella (DOH) 
D. W alsh (Reg. 2)

http://www.dec.state.ny.us
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DAMAGES. COSTS, ATTORNEY'S FEES, ETC. ARISING OUT OF OR IN ANY WAY 
REUfflEDTO A BREACH OF THE ABOVE WARRANTY BY THE GENERATOR.

Generator certifies that the waste Is . v-- □  used oil O  used antifreeze
□  oily water □  oil filter □  pads washer solvent

□  Other________ ~  '
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INVOICES REFLECTING CHARGES TO 
CUSTOMER ARE SUBJECT TO AN INTEREST BATE OFTHEt&SSROF 
1W% PER MONTH (18% PER ANNUM) OR THE“ MAX1IU(U(4 RATE 
ALLOWED BY LAW ON ANY INVOICES THAT ARE NQT-PAIDyWHIN 30 
DAYS IN THE EVENT OF DEFAULT. LORCO SHALL B E W W tB ) TO 
RECOVER COSTS OF COLLECTION lNCLUD|N(X^Aj(J0NABLE 
ATTORNEYS FEES. INITIAL ; J

N O N  C O N O m O N A L L Y  
E X E M P T L A R G E  

Q U A N 1 1 IY .  
G E N E R A T O R  

C B m F IC A T IO N  '

PAYMENT RECEIV ED SECT I: ;N

CASH □ TOTAL RECEIVES - ^

Y «■
•* < YCHECK NUMBER

* 4
“ V  1

7 dexsil cot

TEST RESULTS  

K_______ [ .PPM

In accordance with NJAC7 26-6 7b + 40CFR PART 279 
XORCO has notified the US EPA of its location ahd used oil 
(jnanagement activities

.- i-
Pnnt Name

J L

CUSTOMER - t-

Stgnature j ,  „ ^J3ate
-  - ‘ ■' LORCO REPRESENTATIVE r
f  i,{ S, f  H „ «



APPENDIX C

LABORATORY ANALYITCAL DATA -  FSRI 
(SUBMITTED UNDER SEPARATE COVER)



Forml
ORGANICS SEMI VOLATILE REPORT

Sample Number: AC28404-001 Matrix: Soil
Client Id: PI-TWP-1A-020107S01 Initial Vol: 30g

Data File: 7M24574.D Final Vol: 1 ml
Analysis Date: 02/08/07 04:36 Dilution: 1

Date Rec/Extracted: 02/02/07-02/07/07 Solids: 88

Units: mg/Kg
Cas# Compound RL Cone Cas # Compound RL Cone
120-82-1 1,2,4-T richlorobenzene 0.38 u 205-99-2 Benzo[b]fluoranthene 0.38 1.5
95-50-1 1,2-Dichlorobenzene 0.38 u 191-24-2 Benzo[g,h,i]perylene 0.38 0.82

122-66-7 1,2-Diphenylhydrazine 0.38 u 207-08-9 Benzo[k]fluoranthene 0.38 0.52
541-73-1 1,3-Dichlorobenzene 0.38 u 100-51-6 Benzyl alcohol 0.38 U
106-46-7 1,4-Dichlorobenzene 0.38 u 111-91-1 bis(2-Chloroethoxy)methan 0.38 u
95-95-4 2.4,5-Trichlorophenol 0.38 u 111 -44-4 bis(2-Chloroethyl)ether 0.38 u
88-06-2 2.4,6-T richlorophenol 0.38 u 108-60-1 bis(2-chloroisopropyl)ether 0.38 u

120-83-2 2,4-Dichlorophenol 0.38 u 117-81-7 bis(2-Ethylhexyl)phthalate 0.38 0.17 JB
105-67-9 2,4-Dimethylphenol 0.38 u 85-68-7 Butylbenzylphthalate 0.38 u

51-28-5 2,4-Dinitrophenol 0.95 u 86-74-8 Carbazole 0.38 0.097 J
121-14-2 2,4-Dinitrotoluene 0.38 u 218-01-9 Chrysene 0.38 1.2
606-20-2 2,6-Dinitrotoluene 0.38 u 53-70-3 Dibenzo[a,h]anthracene 0.38 0.24 J

91-58-7 2-Chloronaphthalene 0.38 u 132-64-9 Dibenzofuran 0.38 U
95-57-8 2-Chlorophenol 0.38 u 84-66-2 Diethylphthalate 0.38 U
91-57-6 2-Methylnaphthalene 0.38 u 131-11-3 Dimethylphthalate 0.38 U
95-48-7 2-Methylphenol 0.38 u 84-74-2 Dl-n-butylphthalate 0.38 0.093 JB
88-74-4 2-Nitroaniline 0.38 u 117-84-0 Di-n-octylphthalate 0.38 U
88-75-5 2-Nitrophenol 0.38 u 206-44-0 Fluoranthene 0.38 2.2

h 06-44-5 3&4-Methylphenol 0.38 u 86-73-7 Fluorene 0.38 0.10 J
™91-94-1 3,3'-Dichloro benzidine 0.38 u 118-74-1 Hexachlorobenzene 0.38 U

99-09-2 3-Nitroaniline 0.38 u 87-68-3 Hexachlorobutadiene 0.38 u
534-52-1 4,6-Dinitro-2-methylphenol 0.95 u 77-47-4 Hexachlorocyclopentadiene 0.38 u
101-55-3 4-Bromophenyl-phenylether 0.38 u 67-72-1 Hexachloroethane 0.38 u
59-50-7 4-Chloro-3-methylphenol 0.38 u 193-39-5 lndeno[1,2,3-cd]pyrene 0.38 0.72

106-47-8 4-Chloroaniline 0.38 u 78-59-1 Isophorone 0.38 U
7005-72-3 4-Chlorophenyl-phenylether 0.38 u 91-20-3 Naphthalene 0.38 0.064 J

100-01-6 4-Nitroaniline 0.38 u 98-95-3 Nitrobenzene 0.38 U
100-02-7 4-Nitrophenol 0.38 u 62-75-9 N-Nitrosodimethylamine 0.38 u
83-32-9 Acenaphthene 0.38 0.097 J 621 -64-7 N-Nitroso-di-n-propytamine 0.3B u

208-96-8 Acenaphthylene 0.38 0.067 J 86-30-6 N-Nitrosodiphenylamine 0.38 u
120-12-7 Anthracene 0.38 0.30 J 87-86-5 Pentachlorophenol 0.95 u

92-87-5 Benzidine 0.38 u 85-01-8 Phenanthrene 0.38 1.1
56-55-3 Benzo[a]anthracene 0.38 1.3 108-95-2 Phenol 0.38 u
50-32-8 Benzo[a]pyrene 0.38 1.2 129-00-0 Pyrene 0.38 2.1

Worksheet ft: 40409 Total Target Concentration 13.888
^^R d ica tes the comnound was analvzed but not detected. It - Retention Time Out
T^rndicates the analyte was found in the blank as well as in the sample. J  - Indicates an estimated value when a compound is detected at less than the
E  - Indicates the analyte concentration exceeds the calibration range o f specified detection limit.
the instrument. d-Pesticide %Diff>50% between columns due to coelution. Lower concentration used

0
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Form le
ORGANICS SEMIVOLATILE REPORT 

Tentatively Identified Compounds

Sample Number: AC28404-001 Matrix: Soil
Client Id: PI-TWP-1A-020107S01 Initial Vol: 30g

Data File: 7M24574.D Final Vol: 1ml
Analysis Date: 02/08/07 04:36 Dilution: 1

Date Rec/Extracted: 02/02/07-02/07/07 Solids: 88

Units: mg/Kg
C as# Compound RT Cone

1 2216-30-0 Heptane, 2,5-dimethyl- 3.90 0.74 JB
2 123-42-2 2-Pentanone, 4-hydroxy-4-methyl- 3.97 13 JAB
3 unknown 5.77 0.47 J
4 2131-18-2 Pentadecylbenzene 8.56 0.25 J
5 1921-70-6 Pentadecane, 2,6,10,14-tetramethyl- 8.83 0.30 J
6 84-69-5 1,2-Benzenedlcarboxylic acid, bis(2-met 9.60 0.25 J
7 629-59-4 Tetradecane 9.75 0.23 J
8 779-02-2 Anthracene, 9-methyl- 9.95 0.27 J
9 613-12-7 Anthracene, 2-methyl- 9.97 0.23 J

10 unknown 10.10 0.24 J
11 37052-13-4 1 H-Phenanthro[9,10-d]imidazol-2-amine 10.22 0.61 J
12 unknown 10.35 0.26 JB
13 unknown 10.46 0.47 J
14 unknown 10.82 0.46 J
15 unknown 10.86 0.29 J
16 16914-12-8 (E,E)-2,5-Diphenyl-2,4-hexadiene 11.36 1.2 J
17 2381-21-7 Pyrene, 1-methyl- 11.41 0.18 J
18 3353-12-6 Pyrene, 4-methyl- 11.53 0.18 J
19 80249-74-7 Cyclopentylsilane 13.45 0.45 J
20 192-97-2 Benzo[e]pyrene 13.76 0.28 J
21 198-55-0 Perylene 13.94 0.78 J
22 54113-93-8 1,1,3,3-TETRAM ETHYL-1,3-DISILAIND 15.02 0.53 J
23 unknown 15.48 0.28 J
24 unknown 15.78 0.43 J

Worksheet#: 40409 Total Tentatively Identified Concentration 22.38

A - Indicates an aldol condensate.
J  - Indicates an estimated value.
B - Indicates the analyte was found in the blank as well as in the sample.

9
0

0
0



Matrix: Aqueous 
Initial Vol: 980ml 
Final Vol: 1ml 

Dilution: 1 
Solids: 0

Units: ug/L
C as # Compound RL Cone Cas #  Compound RL Cone
120-82-1 1,2,4-Trichlorobenzene 10 u 205-99-2 Benzo[b]fluoranthene 10 u
95-50-1 1,2-Dichlorobenzene 10 u ! 191-24-2 Benzo[g,h,i]perylene 10 u

122-66-7 1,2-Diphenylhydrazine 10 u 207-08-9 Benzo[k]fluoranthene 10 u
541-73-1 1,3-Dichlorobenzene 10 u 100-51-6 Benzyl alcohol 10 u
106-46-7 1,4-Dichlorobenzene 10 u 111-91-1 bis(2-Chloroethoxy)methan 10 u

95-95-4 2,4,5-Trichlorophenol 10 u 111-44-4 bis(2-Chloroethyl)ether 10 u
88-06-2 2,4,6-Trichlorophenol 10 u 108-60-1 bis(2-chloroisopropyl)ether 10 u

120-83-2 2,4-Dichlorophenol 10 u 117-81 -7 bis(2-Ethylhexyl)phthalate 10 u
105-67-9 2,4-Dimethylphenol 10 u 85-68-7 Butylbenzylphthalate 10 u
51-28-5 2,4-Dinitrophenol 26 u 86-74-8 Carbazole 10 u

121-14-2 2,4-Dinitrotoluene 10 u 218-01-9 Chrysene 10 u
606-20-2 2,6-Dinitrotoluene 10 u 53-70-3 Dibenzo[a,h)anthracene 10 u

91-58-7 2-Chloronaphthalene 10 u 132-64-9 Dibenzofuran 10 u
95-57-8 2-Chlorophenol 10 u 84-66-2 Diethylphthalate 10 u
91-57-6 2-Methy Inaphtha lene 10 u 131-11-3 Dimethylphthalate 10 u
95-48-7 2-Methylphenol 10 u 84-74-2 Di-n-butylphthalate 10 u
88-74-4 2-Nitroaniline 10 u 117-84-0 Di-n-octylphthalate 10 u
88-75-5 2-Nitrophenol 10 u 206-44-0 Fluoranthene 10 u
06-44-5 3&4-Methylphenol 10 u 86-73-7 Fluorene 10 u
91-94-1 3,3'-Dlchlorobenzidine 10 u 118-74-1 Hexachlorobenzene 10 u
99-09-2 3-Nitroaniline 10 u 87-68-3 Hexachlorobutadiene 10 u

534-52-1 4,6-Dinitro-2-methylphenol 26 u 77-47-4 Hexachlorocyclopentadiene 10 u
101-55-3 4-Bromophenyl-phenylether 10 u 67-72-1 Hexachloroethane 10 u
59-50-7 4-Chloro-3-methylphenol 10 u 193-39-5 lndeno[1,2,3-cd]pyrene 10 u

106-47-8 4-Chloroaniline 10 u 78-59-1 Isophorone 10 u
7005-72-3 4-Chlorophenyl-phenylether 10 u 91-20-3 Naphthalene 10 u

100-01-6 4-Nitroaniline 10 u 98-95-3 Nitrobenzene 10 u
100-02-7 4-Nitrophenol 10 u 62-75-9 N-Nitrosodimethylamine 10 u
83-32-9 Acenaphthene 10 u 621-64-7 N-Nitroso-di-n-propylamine 10 u

208-96-8 Acenaphthylene 10 u 86-30-6 N-Nitrosodiphenylamine 10 u
120-12-7 Anthracene 10 u 87-86-5 Pentachlorophenol 26 u
92-87-5 Benzidine 10 u 85-01 -8 Phenanthrene 10 u
56-55-3 Benzo[a]anthracene 10 u 108-95-2 Phenol 10 u
50-32-8 Benzo[a]pyrene 10 u 129-00-0 Pyrene 10 u

Forml
ORGANICS SEMIVOLATILE REPORT

Sample Number: AC28404-015
Client Id: PI-TWP-SFB-020107WQ01 

Data File: 5M27275.D  
Analysis Date: 02/08/07 17:32 

Date Rec/Extracted: 02/02/07-02/08/07

w orksheet#: 40409 Total Target Concentration 0

f wtdicates the comoound was analyzed but not detected. R - Retention Time Out
Indicates the analyte was found in the blank as well as in the sample. J  - Indicates an estimated value when a compound is detected at less than the

E  - Indicates the analyte concentration exceeds the calibration range o f specified detection limit
the instrument. d - Pesticide %Diff>S0% between columns due to coelution. Lower concentration used.
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Form le
ORGANICS SEMIVOLATILE REPORT 

Tentatively Identified Compounds

Sample Number: AC28404-015
Client Id: PI-TWP-SFB-020107W  

Data File: 5M27275.D  
Analysis Date: 02/08/07 17:32 

Date Rec/Extracted: 02/02/07-02/08/07

Matrix: Aqueous 
Initial Vol: 980ml 
Final Vol: 1 ml 

Dilution: 1 
Solids: .

Units: ug/L
Cas #  Compound RT Cone

No Unknown Compounds Detected 0.00 0J

Worksheet#: 40409 Total Tentatively Identified Concentration 0

A - Indicates an aldol condensate.
J  - Indicates an estimated value.
B - Indicates the analyte was found in the blank as well as in the sample.
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VERITECH Wet Chem Forml Analysis Summary
% Solids

TestGroupName: % Solids SM2540G 
TestGroup: %SOUDS

Lab# Client SamplelD Matrix Dilution: Result

Project#: 7020230

Analysis Received 
Units: PQL Prep Date Date Date

AC28404-001 PI-TWP-1A-02010 Soil 88 Percent 02/07/07 02/02/07

Collect
Date

02/01/07

0
0

0
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PAGE 1 OF 2 PA PROJECT SDG NO

Facility Port Ivory

Project Info. Port Ivory

C h a rge  C o d e  # CP11-233-295

7 P X S > 'Z '3 /9
Contact Name Dorian Bailey / Angelos Zafirelis

Contact Phone No. 201-216-2963/201-216-2960

Contact Fax No. 201-216-2158

Contact Email dbaiIey@PANYNJ.gov I azafirel@PANYNJ.gov

Destination Laboratory: H CV | Lab Case/SDG:
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p i T W p 1 A 0 2 0 1 0 7 S 0 1
-0 0 1 p**ra».

I 2/1/2007 1 1 GRAB X * r* - " X

p i T w p 1 A 0 2 0 1 0 7 s 0 3
-0OZ

aoa.51 2/1/2007 1 1 GRAB X

p i T w p 1 A 0 2 0 1 0 7 s 0 4
-CO?

io.5-n.<r 2/1/2007 1 1 GRAB X

p i T w p 1 A W 0 2 0 1 0 7 s 0 1
-CCH

4.04.6' 2/1/2007 1 1 GRAB X

p i T w p 1 A W 0 2 0 1 0 7 s 0 2 8.0-6.5* 2/1/2007 1 1 GRAB X

p i T w p 1 A W 0 2 0 1 D 7 s 0 3
-o c c

85-8. <7 2/1/2007 1 1 GRAB X

p i T w p 1 A w 0 2 0 1 0 7 s 0 4
-~CC~7

0.0.10.5’ 2/1/2007 1 1 GRAB X -

p i T w p 1 A N 0 2 0 1 0 7 s 0 1 4.CM.5- 2/1/2007 1 1 GRAB X

p i T w p 1 A N 0 2 0 1 0 7 s 0 3 6.54.0 2/1/2007 1 1 GRAB X

p i T w p 1 A S 0 2 0 1 0 7 3 0 1 ii - f t 6
74.0-4.6' 2/1/2007 1 1 GRAB X

Sampled B y: TG/BS

Sampling Method:____ 5S Spoon _

Preservatives:
1. Ice 2. HC1 3.HN03
4. NaOH 5. MeOH 6.H2S04

l i
Relinquished By: Date: Q - ' P ' ^ o  *7

Relinquished By: t  -eA-* - 'ly

Relinquished By: ________________

_______ Date: ~  0  I 1> >4-D Received By 0 _

 ____________________  Received By._

Received Bv: c l— «- ~~
~ V

Date: ~Z - P  1  '  t> ̂  ^  ‘W

D a t e : ^ A ^ ^ 2 -

Date: Date:

mailto:dbaiIey@PANYNJ.gov
mailto:azafirel@PANYNJ.gov
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Facility Port Ivory

Project Info. Port Ivory

Charge Code 0 C P 1 1-233-295

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:

mailto:dbailey@PANYNJ.gov
mailto:azafirel@PANYNJ.gov

