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1 INTRODUCTION

1.1 Purpose

This Final Remedial Design Report (RD Report) has been prepared by Arcadis of New York, Inc.
(Arcadis) on behalf of National Grid to provide a comprehensive account of design activities and
evaluations, modeling, and supporting information to effectively implement the selected remedy for the
former National Grid Hudson Water Street manufactured gas plant (MGP) site (the Site) in Hudson, New
York (Figure 1). These activities are being performed pursuant to the site-specific remedy selected in the
New York State Department of Environmental Conservation’s (NYSDEC'’s) Operable Unit 2 (OU2) Record
of Decision (ROD; NYSDEC 2012).

This RD Report has been prepared in general accordance with: 1) the March 2012 ROD (NYSDEC
2012); 2) the Remedial Design Work Plan (RDWP; Arcadis 2014), as approved by the NYSDEC in a letter
to National Grid dated June 24, 2014; 3) outcomes of an October 6, 2015 meeting with NYSDEC; 4) the
NYSDEC April 25, 2019 70% Draft Design Report comments letter and National Grid’s October 4, 2019
Response to Comments letter; 5) the NYSDEC letter dated October 7, 2019 concurring with National
Grid’s letter dated October 4, 2019; and 6) the procedures outlined in the DER-10/Technical Guidance for
Site Investigation and Remediation (NYSDEC 2010b).

1.2 Report Organization and Structure

The organization of this RD Report is as follows.

I

1 - Introduction Presents the purpose of the RD Design Report, summarizes the report
organization, provides background information, presents a description of the site
characterization and nature and extent of environmental impacts, and outlines the
RAOs and the selected remedy.

2 — Basis of Design Presents the process and tools used to identify design components.
3 — Pre-Remediation Describes the activities to be completed prior to implementation of the remedial
Activities activities.

4 — Remediation Activities Summarizes the remedial activities to be conducted as part of the selected
remedy.

5 — Summary of Green Describes green remediation practices and principles considered in the
Remediation Practices | development of the remedial design to meet the objectives of green remediation.

6 — Post-Remedial Describes the reporting, monitoring, and administrative activities to be completed
Activities following remedial construction.
7 — Schedule Presents the anticipated schedule for the remedial design and implementation of
the remedy.
8 — References Lists sources used to prepare this report.
arcadis.com
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Several appendices are included herein to supplement the contents of this RD Report. These
appendices provide additional information related to the implementation of the RA activities and include
the following:

e Design Drawings (Appendix A);

e Technical Specifications (Appendix B);

e Construction Quality Assurance Plan (CQAP; Appendix C);

e  Community Air Monitoring Plan (CAMP; Appendix D);

e Storm Water Pollution Prevention Plan (SWPPP; Appendix E);
e Remedial Action Contingency Plan (RACP; Appendix F);

e Restoration Plan (Appendix G-1); and

e Restoration Plan Addendum (Appendix G-2).

Attachment 1 to this document presents the results of the treatability studies conducted in 2017.
Attachment 2 contains supporting remedial design calculations.

1.3 Site Background

This section provides a brief summary of the Site background and history, as well as the current land
uses at the Site.

1.3.1 Site Location and Description

The Site is located in and along the east bank of the Hudson River. It includes property where the former
MGP was located on Water Street in Hudson, Columbia County, New York, and sediments within a
portion of the Hudson River. The Site consists of two operable units, OU1 and OU2, as illustrated on
Figure 2.

OU1 is defined as the onsite source area including Embayment #1. Remediation activities for OU1 were
completed from April 2004 to September 2005 in accordance with the Final Remedial Design — Contract
No. 1 — General (BBL 2003a). The OU1 remediation activities consisted of excavation and offsite disposal
of approximately 8,800 cubic yards (cy) of soil from the former gas holder area and former tar tank area of
the former MGP; excavation and offsite disposal of approximately 8,600 cy of sediment and soil from
Embayment #1 and the surrounding shoreline; and restoration of the Embayment #2 shoreline and the
north wall of a building on the City of Hudson property. As described in the Final Engineering Report for the
OU1 activities, a permanent sheet pile wall was installed around the sediment removal area and along the
western alignment of Embayment #1 (i.e., the mouth of the embayment; Arcadis 2008b). This steel sheet
pile wall was left in-place to provide additional protection against the potential lateral subsurface migration
of impacted material from surrounding properties (e.g., the former oil terminal) into Embayment #1.

OU2 is defined as the portion of the Hudson River adjacent to the Site extending approximately 1,700 feet
along the shoreline from the west end of Ferry Street to the Colarusso Ventures, LLC (Colarusso)
property, and approximately 300 feet offshore into the eastern edge of the shipping channel (Figure 2).
OU2 includes Embayment #2, Embayment #3, and Embayment #4, and is the subject of this RD Report.

arcadis.com
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1.3.2 Site History and Current Use

The City of Hudson, New York was settled in the 1700s and became a center for whale oil processing
and candle manufacturing. In the 1850s, whale oil streetlamps were replaced with manufactured gas
lamps (Bradbury 1908). For more than 100 years, the eastern upland area adjacent to the Site has been
used for industrial and commercial purposes. Beginning in the late 1800s, iron and steel works, fuel
storage, and metal manufacturing facilities operated near the shoreline of the Site (Beers 1873), and the
by-products of these industries were used as fill material for the shoreline areas. The majority of the
upland area along the shoreline in the vicinity of the Site was filled with several feet of ash, cinders, brick,
clay, sand, and gravel. Railroad spurs were also constructed in the vicinity of the four embayments (see
Figure 2) for loading and unloading materials manufactured in the vicinity of the Site. Coal yards and oil
tanks were also located along the shoreline of the Site (Sanborn Map and Publishing Company [Sanborn]
1949). MGP operations in this area were active from 1853 until 1949, when natural gas replaced the need
for manufactured gas. Subsequent to 1949, industrial and commercial operations at or near the Site have
included a motor freight building, an auto scrap yard, and a lumberyard storage area (Sanborn 1961).

Currently, the land immediately adjacent to the Site is used by the public as a park (Henry Hudson
Riverfront Park owned by the City of Hudson [City Park]), and land to the east and south of the Site is
used for industrial purposes by New York Central Lines and Colarusso (Figure 2). A commuter rail station
is located to the east of the Site, across Water Street. The Site is located within the northwestern portion
of the City of Hudson, which contains several active industrial facilities, railroads, streets, and parking lots.
A storm water outfall that provides drainage for a majority of the northwestern portion of the City of
Hudson discharges to Embayment #3 (Figure 2).

The Hudson River in the vicinity of the Site is used as a navigable waterway and for recreational
purposes. A large island called Middle Ground Flats divides the river offshore from the Site. The shipping
channel is located east of the island and is maintained by the United States Army Corps of Engineers
(USACE). A barge docking area is located south of Embayment #4 and adjacent to the Colarusso
property. Hudson Cruises, Inc., operates guided boat tours from a dock located just north of Embayment
#1 (Spirit of Hudson Dock Area; Figure 2), and a private marina and public boat launch are located to the
north of the City Park. A fiber optic line owned by Mid-Hudson Cablevision Inc. (Mid-Hudson Cable)
crosses the Hudson River within OU2 (Figure 2). A fish consumption advisory issued by the New York
State Department of Health (NYSDOH; NYSDOH 2019) is currently in effect for fish caught from the
Hudson River in the vicinity of the Site due to non-site-related contaminants.

1.4 Site Characterization

The following subsections summarize previously provided and NYSDEC-approved information regarding
the physical and environmental setting of OU2 and the nature and extent of MGP-related sediment
impacts based on the Site data. Additional information can be found in the documents cited herein.

1.4.1 Physical and Environmental Setting

The physical and environmental setting for OU2 and the surrounding area is described in terms of
regional and Site geology and hydrology, including specific information about the Hudson River and
sediments within OU2.

arcadis.com
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1.4.1.1 Regional and Site Geology

OU2 and the surrounding vicinity are situated in an area of lacustrine deposits of sand, silt, and clay in the
Hudson River Valley with underlying Normanskill gray to black shale bedrock of Ordovician age (Goldring
1943). Shale bedrock outcrops at the surface at locations north of the Site (along the railroad near the
public boat launch) and is more than 70 feet below mean sea level (bmsl) in the Hudson River. The
lacustrine deposits come from the retreating Wisconsin ice sheet. A post-glacial lake formed in the upper
Hudson River Valley, known as Lake Albany, which accumulated thick deposits of fine sediment for up to
5,000 years (Isachsen et al. 1991).

As discussed in Section 1.3.2, the eastern shoreline of the Hudson River adjacent to the Site has
supported significant industrial activity, including the placement of fill materials along the shoreline. This
shoreline area, similar to many portions of the Hudson River, was filled to support the expansion of
industrial facilities in this area, as well as to support the continued growth of the area in the vicinity of the
City of Hudson. While historical accounts are limited, it is likely that the riverbank was initially filled to
support the railroad infrastructure parallel to the shoreline of the Site. Over time, additional fill materials,
consisting of slag, cinder, ash, bricks, and gravel, were also deposited along the riverbank between the
existing railroad and the waterway, further encroaching on the Hudson River. This filling continued until
the riverbank extended approximately 50 to 100 feet into what was once the Hudson River tidal flats and
riverbed. As the industries that used the embayments for transportation ceased operations approximately
100 years ago, the embayments have been slowly filling in. Based on a review of historical maps, it
appears that a portion of the eastern end of Embayment #3 has been filled.

The current physical characteristics of the shoreline at the Site reflect the historical filling efforts described
above. The shoreline is generally steeply sloped, with slopes between 15 and 90 degrees, consisting of
the aforementioned various types of fill materials, riprap, or walled with concrete, piles, and sheet piling.

The river sediment characteristics within OU2 are described as follows:

e The sediment surface layer (0 to 0.5 foot below sediment surface [bss]) and near-surface layer (0.5 to
2 feet bss) in the eastern portion of the channel along the slope was found to generally consist of
coarse sand, gravel, and cobbles, with fill and shells. Closer to and within the shipping channel, the
sediments grade to finer sands with traces of coarser sands and gravels and fewer shells. In general,
the sediment surface is stable due to the presence of a natural armoring layer consisting of cobbles,
gravel, coarse sand, coarser fill (e.g., slag and bricks), and shells.

e Thicker layers (greater than 2 to 12 feet) of coarser-grained sediments (i.e., greater sand and gravel
content) and more fill materials were observed closer to the eastern shoreline, especially near the
floating dock north of Embayment #1.

e Between 0.5 and 12 feet bss, the sand and gravel proportion in the sediment diminishes and the
sediment becomes almost entirely silt and fine sands grading to silty clay at depth. In general, the
transition depth to the silty clay is shallower farther from the shoreline. The depth to bedrock under
this portion of the river is unknown, but based on the result of the geophysical survey, is believed to
be deeper than 30 feet bss.

arcadis.com
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1.4.1.2 Regional and Site Hydrology

The Hudson River is approximately 315 miles long from its source at Lake Tear-of-the-Clouds in the
Adirondack Mountains to the Battery in New York City. At the Federal Dam at Troy, New York, the total
drainage area is approximately 8,000 square miles. In 2010, at United States Geological Survey (USGS)
gauging station 01358000 in Green Island, New York, approximately 40 miles north of the Site, the river
flow has an average daily discharge of 14,210 cubic feet per second (cfs). The highest Hudson River
flow recorded at Green Island was 215,000 cfs on March 19, 1936, and the lowest was 882 cfs on
September 2, 1936 (Stedfast 1982).

The Hudson River flows in a southerly direction across OU2. This portion of the Hudson River is fresh
water and tidally influenced (tidal influence extends up to the Federal Dam at Troy, New York). According
to NYCRR Title 6 Part 858.4 (NYCRR 1995), the Hudson River in the area of OU2 is classified as a
NYSDEC Class A water body. According to the regulations (701.6), “[T]he best usages for Class A water
bodies are: a source of water supply for drinking, culinary or food processing purposes; primary and
secondary contact recreation and fishing. The waters shall also be suitable for fish propagation and
survival” (NYCRR 1995).

In the vicinity of the Site, the Hudson River is a long, narrow estuary, approximately 0.5-mile-wide, formed
in a drowned-river valley. Because the river bottom is below sea level, it is not down cut or eroded;
rather, upland sediment is filling in the river channel. A large island called Middle Ground Flats divides
the river offshore from the Site. The shipping channel is located east of the island and is maintained by
the USACE at a width of 400 feet and a depth of approximately 34 feet at mean lower low water (MLLW)
(BBL 2000). In the stretch of river adjacent to the Site, a generalized cross-section would be
characterized by steep banks, descending to a flat bottom at approximately 45 feet bmsl (North American
Vertical Datum [NAVD] 1988).

The tidal influence in the estuary can be observed by the variations in stage and discharge over a
complete tidal cycle. Just south of the Federal Dam (approximately 36 miles upstream of the Site), the
average range in tidal elevation is 4.7 feet, and at the Site, the elevation change is estimated at 4.1 feet
(BBL 2002b). The direction of flow in the estuary reverses four times daily, except during high flows in
the spring, which can overshadow the tidal influence. Also, strong north and south winds can significantly
influence the river stage. The 100-year flood elevation is 12 feet above mean sea level (amsl), which is
above most of the upland areas bordering OU2 (Federal Emergency Management Agency [FEMA] 1989).

1.4.2 Nature and Extent of COCs

As described in the NYSDEC-approved Revised Comprehensive Sediment Investigation Report (CSIR;
Arcadis 2010), many sediment samples have been collected at the Site to characterize the nature and
extent of former MGP constituents and to assess the bioavailability and potential toxicity of MGP-related
constituents. The primary constituents of concern in OU2 sediments are non-aqueous phase liquid
(NAPL), PAHSs, and (to a lesser extent) benzene, toluene, ethylbenzene, and xylene (BTEX). The
distributions of other constituents within the OU2 sediments are independent of PAH distribution;
therefore, the other constituents are assumed to be the result of other urban/industrial sources and are
not attributable to the former MGP operations at the Site.

arcadis.com
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NAPLs in OU2 sediments are primarily located along the slope adjacent to Embayment #1 and in a small
portion of the shipping channel. NAPL and staining were also observed near the mouth of Embayment
#2. NAPL was not observed in the sediments in Embayment #3 or Embayment #4. Deeper NAPL impacts
were observed along the shoreline; the depth to NAPL decreases to the west as the river bottom slopes
steeply toward the shipping channel.

In general, higher PAH concentrations are associated with sediments containing NAPL and exhibiting
staining near Embayment #1. Total “priority pollutant” polycyclic aromatic hydrocarbon (PPPAH)!
concentrations in both the surface and subsurface sediments are highest in the vicinity of Embayment #1,
generally increasing from north to south toward Embayment #1, peaking near the mouth of Embayment
#1, and then decreasing southward, downstream of Embayment #1. West of Embayment #1, the highest
PPPAH concentrations were observed on the slope between the shore and the shipping channel. In
general, total PPPAH concentrations decrease to the north, west, and south of the NAPL-impacted area.
At several locations to the south and north of the NAPL-impacted area, and in Embayment #4, PPPAH
concentrations approach background levels. Compositionally, PAH concentrations transition from Site-
related to background just south and just north of the NAPL-containing sediment area. In Embayment #2,
PAHSs are characteristic of background (MPE2-1 and MPE2-3) and petroleum (MPE2-2). PAH
compositional evaluation and the known presence of a storm water sewer outfall within Embayment #3
together indicate that PAHs in sediments within Embayment #3 are primarily the result of urban/industrial
sources not related to the former MGP. With respect to BTEX, the occurrence of higher concentrations
correlates to the locations with higher concentrations of PAHSs.

As presented in the Revised CSIR, the characterization of the bioavailability and toxicity of PAHs in Site
sediments indicates that the PAHs are not as toxic to benthic aquatic organisms as is currently assumed
by the NYSDEC regulatory guidance for screening contaminated sediments (Effects Range Low [ERL]).
The Lowest Observed Effects Level (LOEL) total PAH1s concentration associated with a significant
reduction in amphipod survival was 112 milligrams per kilogram (mg/kg; HD142). However, sediment
samples with total PAH1s concentrations as high as 566 mg/kg (HD151) showed no significant reductions
in H. azteca survival. The previous work indicates that solid phase microextraction (SPME) pore water
TUz4 concentrations? were a more accurate predictor of H. azteca survival than total PAH16
concentrations. The Site-specific threshold value® for Hudson was approximately 5.4 SPME pore water
TUz4. The relatively high fraction of Soot Organic Carbon (SOC)/TOC in the sediment samples (up to
90% in some Site sediment samples) provides an explanation for why the ERL/ERM screening values for
total PAH16 concentrations do not predict biological effects. The PAHs are much more strongly bound to
sediment organic carbon than is assumed by the standard equilibrium partitioning assumptions, because
PAHSs sorb to anthropogenic sources of “hard” organic carbon (e.g., charcoal, soot, coal or coke fines, or
coal tar pitch) more strongly than to natural sources of “soft” organic carbon (e.g., natural organic matter)
(Hong et al. 2003). As a consequence, the total PAH16 concentration is not bioavailable. By contrast, the
direct measurement of sediment pore water (SPME pore water TUz4) only measures the concentration of

1 PPPAH is used to distinguish the sum of the 16 priority pollutant PAHs (PAH16) by standard USEPA Method 8270C from the
measurement of these PAHSs for the bioavailability evaluations by other methods.

2 Sediment pore water concentrations of the 34 National Oceanic and Atmospheric Administration (NOAA) PAHs measured using
SPME and expressed as toxic units (SPME pore water TU34), per USEPA (2003) and ASTM Method D7363-07.

3 the Site-specific threshold of 5.4 is the 95 percent confidence interval for the Lethal Dose, 20 percent (LD,o), or the concentration
required to kill 20 percent of the test organism population after 28 days).
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PAHSs that partition from the solid phase (i.e., sediment) to the dissolved phase (i.e., pore water). It is this
bioavailable fraction which drives exposure and is therefore a better predictor of biological effects
(e.g., H. azteca survival).

The weight-of-evidence assessment of sediment chemistry, toxicity testing, and benthic
macroinvertebrate survey shows that only the seven Site sediment samples (HD-142, HD-143, HD-146,
HD-147, HD-148, HD131 and HD138) with both SPME pore water TUs4 concentrations greater than the
Site-specific threshold of 5.4 and significant reduction in H. azteca survival pose a potential risk to benthic
macroinvertebrates at the Site. Five of these sample locations correspond to a localized region adjacent
to Embayment #1, and two sample locations correspond to an area slightly downriver (just outside the
mouth of Embayment #2). These areas of potential sediment toxicity, together with the sediments
containing NAPL, are referred to as the Area for Remedial Consideration (ARC).

1.5 Remedial Action Objectives and Description of Selected Remedy
As identified in the ROD (NYSDEC 2012), the Remedial Action Objectives (RAOs) for OU2 are as follows:
e Prevent direct contact with contaminated sediments.

e Prevent surface water contamination which may result in fish advisories.

e Prevent releases of contaminant(s) from sediments that would result in surface water levels in excess
of ambient water quality criteria.

e Prevent impacts to biota from ingestion/direct contact with sediments causing toxicity or impacts from
bioaccumulation through the marine or aquatic food chain.

e Restore sediments to pre-release/background conditions to the extent feasible.

A Feasibility Study for OU2 was developed to present and evaluate potential remedial alternatives to
address the sediments at the Site and achieve the above-listed RAOs for OU2 (Arcadis 2011). Based in
part on the evaluation presented therein, Remedial Alternative 7: Excavation of Sediments within the ARC
to Full Depth of NAPL (up to 15 feet) with Treatment/Disposal of Excavated Sediments and Backfill of the
Excavated Area was selected in the ROD.

Specifically, the elements of the selected remedy include the following:

e A RD program to provide the details necessary for the construction, operation, maintenance, and
monitoring of the remedy. Green remediation principles and techniques will be implemented to the
extent feasible in the design, implementation, and management of such program, as discussed in
Section 5, per DER-31/Green Remediation (NYSDEC 2011).

e Installation and maintenance of appropriate engineering controls around the ARC during remediation,
as feasible, to control and contain re-suspended sediments and mobile NAPL that may be generated
as a result of dredging activities.

o Removal of debris and shoreline riprap within the ARC for offsite disposal or, in the case of the riprap,
reuse as feasible.

e Removal of up to 9,000 cy of NAPL-saturated and potentially toxic sediment within the ARC to depths
up to 15 feet bss.
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Management, including dewatering and if necessary, pre-treatment, of the dredged sediment in
preparation for offsite treatment and/or disposal at a permitted facility. Installation of a temporary
containment structure with an air handling and treatment system over the sediment staging and
processing area.

Installation of a temporary water treatment system to treat water removed from the dredged sediment.

Restoration of the riverbed and banks to the original bathymetry and, to the extent possible, with
material similar to the existing substrate.

Post-remediation monitoring of remedy effectiveness and restoration success.

As stated in the ROD, implementation of this alternative will comply with the NYSDEC's Standards,
Criteria, and Guidance (SCG) to the extent practicable (NYSDEC 2012). Specifically, the source areas of
contamination, ecological impacts and demonstrated toxic sediments will be addressed through dredging,
treatment, and disposal of the impacted sediments in the ARC. In addition, the impacted sediments will
be permanently removed from the Site, resulting in compliance with SCGs, notably addressing sheen
producing sediments which are a contravention of water quality standards. The SCGs are summarized in
the RDWP (Arcadis 2014).

arcadis.com
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2 INVESTIGATION SUMMARY AND BASIS OF DESIGN

This section identifies the previous investigations performed within the OU2 area in preparation for design
and remediation activities. The applicable results of past remedial investigations and Pre-Design
Investigation (PDI) investigations are summarized below.

Also included in this section is the basis of design for key design components including refinement of
dredge depths; determination of appropriate resuspension controls; assessment of geotechnical
characteristics; and waste characterization.

2.1 Remedial Investigation Summary

Between 1995 and 2009, numerous sediment investigations were completed within OU2 to evaluate the
nature and extent of MGP-related constituents, including the spatial distribution of PAHs and NAPL in Site
sediments along with physical and geotechnical characteristics. These investigations also included an
evaluation of the bioavailability and potential toxicity of PAHs in the OU2 sediments, assessments of the
health of the macroinvertebrate community, and evaluations of the extent of natural recovery of
sediments containing Site-related PAHSs following completion of the OU1 remedial activities. A summary
of the OU2 sediment investigations is presented in Table 1. Sediment sample, bioavailability study
sample, and/or core locations are illustrated on Figure 3. Additional details can be found in the following
NYSDEC-approved reports:

e Revised Comprehensive Sediment Investigation Report for Operable Unit 2 (Arcadis 2010)
e First Year Results of the OU2 Sediment Monitoring Program (Arcadis 2008a)

e Characterization of the Bioavailability and Toxicity of PAHs in Aquatic Sediments near the Hudson
MGP Site (RETEC 2007)

e Comprehensive Sediment Investigation Report for Operable Unit 2 (OU2) Sediments (BBL 2003b)
e Embayment #2 Investigation Report (BBL 2002a)

e Draft Site Assessment Report Conrail Site (TAMS 2000)

e Site Investigation Summary Report (BBL 2000)

e Phase Il Site Investigation Report (BBL 1997)

e Site Investigation Data Report (BBL 1996)

211 Summary of Sediment Bioavailability and Toxicity Evaluation

A sediment benthic toxicity evaluation was performed using 41 sediment samples (32 site samples and 9
reference location samples) as part of the 2009 sediment investigation (Arcadis et al. 2010). The
evaluation was based on H. azteca toxicity testing and analysis for sediment ammonia, grain size,
percent solids, and pH. A weight-of-evidence (WOE) assessment was included as part of the CSIR
(Arcadis et al. 2010). The WOE assessment showed that only seven sample locations (HD-142, HD-143,
HD-146, HD-147, HD-148, HD131, and HD138; see Figure 3) contained both pore water polycyclic
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aromatic hydrocarbons (PAHS) at concentrations greater than the site-specific threshold and significant
reduction in H. azteca survival (p < 0.05). WOE assessment at these locations determined a potential
risk to benthic macroinvertebrates at the Site. These samples are generally located within a localized
region adjacent to Embayment #1, and within an additional localized region adjacent to Embayment #2.
The areas where potentially toxic sediment was observed in surface and/or subsurface sediments were
used to determine the horizontal extent of the ARC.

21.2 Chemical Data Summary

Samples were collected for chemical analyses from a total of 160 locations in OU2 (including co-located
sample locations) between 1995 and 2009 (BBL 1996; BBL 1997; BBL 2000; TAMS 2000; BBL 2002a;
BBL 2003b; RETEC 2007; Arcadis 2008a; Arcadis et al. 2010). Historical sediment sample locations are
illustrated on Figure 3, and sample parameters are provided in Table 1. The detailed analytical results
from the previous sediment sampling events were presented in the CSIR (Arcadis et al. 2010). Evaluation
of these sediment analytical results indicated that PAHs are the primary constituents present in OU2
sediments. Other than PAHs, BTEX are the only other constituents observed in OU2 sediments that are
potentially site related. Further, because higher BTEX concentrations correlate with higher PAH
concentrations in OU2 sediment samples, the overall distribution of site-related constituents can be
described using the PAH results. The distributions of other constituents detected in the OU2 sediments
are independent of PAH distribution; therefore, the other constituents do not appear to be attributable to
the former Site-related MGP operations.

In general, higher PAH concentrations correlate with sediment containing NAPLs (see below). PAH
concentrations generally decrease to the north, west, and south of the NAPL-impacted area. At several
locations to the south and north of the NAPL-impacted area, PAH concentrations are similar to
background concentrations. A forensic PAH analysis presented in the CSIR concluded that,
compositionally, PAHSs transition from site-related to background just south and just north of the NAPL-
impacted sediment area (Arcadis et al. 2010).

21.3 Physical/Geotechnical Data Summary

The physical characterization of OU2 sediments was initially based on the results of the 2002 geophysical
surveys and geochronological sediment dating and the field observations and descriptions of sediment
cores and sediment samples collected from 1995 to 2009 (BBL 1996; BBL 1997; BBL 2000; TAMS
Consultants, Inc. [TAMS] 2000; BBL 2002a; BBL 2003b; RETEC 2007; Arcadis 2008a; Arcadis et
al.2010). A summary of investigation activities is provided in Table 1. A detailed physical characterization
of OU2 is provided in Section 3.1 of the CSIR (Arcadis et al. 2010) and is summarized below.

213.1 Physical/Geotechnical Characterization

A total of seven sediment cores were collected from OU2 for radioisotope sediment dating. Based on
results from the geochronological sampling, sedimentation in the embayments is estimated at a rate of
0.5to 1.1 inches/year (Arcadis et al. 2010). In the river channel, the rate of sedimentation remains
uncertain.
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In-situ vane shear testing was performed at 10 core locations using American Society for Testing and
Materials (ASTM) Method D2573 at various depths between 0 and 14 feet (Arcadis et al. 2010). Shear
strength was found to increase with depth and distance from the shoreline and proximity to the shipping
channel. This increase in strength indicates a higher level of sediment stability in the river.

A total of 36 sediment samples were collected from 13 locations for grain-size analysis (from depths
between 0 and 8 feet bss; BBL 1996; BBL 1997; BBL 2000; BBL 2003b; Arcadis et al. 2010). The results
of grain size analyses show that, in general, finer sediments (fine sand to medium silt and clay) are
observed in the embayments and in the shipping channel portion of the investigation area (where water
depths are more than 40 feet deep). Coarser sediments (fine to coarse sands and gravels with shells,
wood, and anthropogenic materials such as slag, cinders, coal, brick, and other fill materials) are most
frequently observed in the surface layer (0 to 0.5 foot bss) and near-surface layers (0.5 to 2 feet bss) at
water depths between 14 and 40 feet in the Hudson River channel slope, while finer materials (fine sand,
silt, and clay) are generally found in the deeper sediments of these areas.

214 Summary of Non-Aqueous Phase Liquid Distribution

The extent of NAPL was delineated during previous investigation activities as described in the CSIR
(Arcadis et al. 2010). In summary, during investigations completed prior to issuance of the ROD, NAPL
was observed in sediments in the eastern portion of the river channel along the slope adjacent to
Embayment #1, and potentially in a small portion of the shipping channel at T-13. NAPL was not
observed in Embayment #2, except near the mouth of this embayment at the MPE2-1 location. NAPL was
not observed in the sediments in Embayment #3 or Embayment #4. Deeper NAPL impacts were
observed along the shoreline; the depth to NAPL decreases closer to the shipping channel as the
shoreline slopes steeply toward the shipping channel. The approximate horizontal extent of NAPL in
sediments, as determined by the previous investigations, was used to define the ARC as it was presented
in the ROD (NYSDEC 2012).

2.2 Summary of Pre-Design Investigation Activities

Subsequent to issuance of the ROD, pre-design investigation (PDI) activities were conducted in 2013 and
2015 to obtain information to further the understanding of Site conditions with the intent of developing
information to support the RD. Data collected as part of PDI activities include the following.

e Additional physical/geotechnical data

e Further assessment of the distribution of NAPL
e Submerged aquatic vegetation and diver survey
e Additional survey information

Details pertaining to these PDI activities are included in the RDWP (Arcadis 2014); results of 2015 PDI
efforts were presented in the October 6, 2015 meeting with NYSDEC.
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2.21 Summary of Physical/Geotechnical Data

The physical characterization of OU2 sediments was initially based on the results of the RI data described
in Section 2.1.3. For the purpose of supporting the development of the RD, additional geotechnical soil
investigations were performed within the ARC in September 2013 as part of the PDI activities (Arcadis
2014).

A summary of investigation activities including details of the physical/geotechnical data set is provided in
Table 1. A detailed summary of the geotechnical soil investigations performed as part of the 2013 PDI
activities is provided in Section 1.5.3 of the RDWP (Arcadis 2014) and is summarized below.

The physical/geotechnical data summarized below have been used to support the dredging design within
the ARC, as discussed in Section 2.3 below.

2211 Physical/Geotechnical PDI

Geotechnical soil investigations to support the dredging design within the ARC were conducted as part of
the 2013 PDI, including:

e Installation of five geotechnical soil borings (GT-1 through GT-5)

e Standard penetration testing (SPT) and geotechnical soil sampling (i.e., split spoons and Shelby
tubes)

e |nstallation of five cone penetrometer tests (CPTs; CPT-1, -2, -2A, -3, and -4)
e Geotechnical laboratory analyses

The geotechnical boring logs and laboratory testing results were presented in Appendix E of the RDWP
(Arcadis 2014).

In addition to split spoon samples, seven relatively undisturbed Shelby tube samples were collected in
general accordance with ASTM D1587 for laboratory testing. Laboratory testing included particle size
distribution (with and without hydrometer) analysis per ASTM D422, moisture content analysis per ASTM
D4959, Atterberg limits per ASTM D4318, organic content per ASTM D2974, consolidated- and
unconsolidated-undrained triaxial compression tests per ASTM D4767 and D2850 respectively, one-
dimensional consolidation per ASTM D2435, and specific gravity per ASTM D854.

Based on the visual field characterization and the laboratory testing, the sediment layers encountered
generally consist of a 15 to 25-foot thick sand and gravel layer underlain by a very soft clay layer until till
is encountered between -90 and -110 ft NAVD 88. GT-5, located near the shoreline, did not encounter the
sand and gravel layer, and generally consisted of soft clay until refusal on top of the till.

At locations GT-1 through GT-4, the sand and gravel layer was generally classified as an SP to SM and
had a density ranging from loose to medium dense. The layer began at the sediment surface and
terminated at elevation (El.) -35.8 feet NAVD88 near the shoreline (GT-1) to El. -50.8 feet NAVD88 within
the shipping channel (GT-3). Moisture contents in the sand and gravel layer ranged from 21.6% to 29.4%,
and organic contents ranged from 0.7% to 3.1%.

The clay and silt layer was observed to be greenish black, greenish-gray, or gray and ranged from very
soft to stiff in consistency. This layer extended to the till layer ranging from approximately El. -88.8 feet
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NAVD88 near the shoreline to El. -109.8 feet NAVD88 near the shipping channel. Particle size distribution
analyses indicated that over 95% of the material from this layer passed the #200 sieve (fine material).
Atterberg limit analysis indicated that the material generally classified as a CL or ML. Moisture contents
ranged from 17.4% to 48.7%. Six Shelby tube samples were tested within the clay and silt layer for
specific gravity, consolidated-undrained triaxial compression test, unconsolidated-undrained triaxial
compression test, and one-dimensional consolidation test. Specific gravity averaged 2.77. Results of the
testing indicate a dry unit weight ranging from 70.2 pounds per cubic foot (pcf) to 86.8 pcf and averaging
82.5 pcf. Triaxial compression test results indicated that an undrained shear strength of the silt and clay
layer ranging from 144 pounds per square foot (psf) at a depth of 18 ft bss to 1,700 psf at 67 ft bgs with
the undrained strength generally increasing with depth.

Underlying the silt and clay layer, glacial till was encountered at all five locations, consisting of primarily
sand and gravel. At borings GT-1 through GT-5, SPT refusal was encountered within the till layer at
elevations ranging between El. -90.8 feet NAVD88 near the shoreline (GT-5) and El. -108.8 feet NAVD
near the shipping channel (GT-2). Apparent weathered rock was encountered below the till layer. Rock
coring was performed at borings GT-3 through GT-5; installation observations indicated that the
weathered rock alternated between softer zones and harder zones before encountering apparent
competent rock. Ten feet of rock coring was attempted in GT-3 from El. -101.3 NAVD88 to El. -111.3 feet
NAVDS88 and at GT-5 from El. -91.8 feet NAVD88 to El. -101.8 feet NAVD88. Five feet of rock coring was
attempted at GT-4 from -116.8 feet NAVD88 to -121.6 feet NAVD88. Recovery ranged from 0 inches to
16 inches, and the rock quality designation (RQD) ranged from 0 to 10.8%. RQD indicates a rough
measure of the degree of jointing or fracture in a rock mass, measured as a percentage of the drill core in
lengths of 4 inches or greater. The sum of these core pieces longer than 4 inches divided by the total
length of the core run represents the RQD percentage. RQD is used to determine rock mass quality; RQD
less than 25% represents very poor quality rock. The relative strength of the rock core recovered was
field tested to be RO-R1, very weak to weak. Overall, the rock core recovered was highly weathered and
highly fractured.

CPT soundings were performed using a 10-centimeter electronic piezocone that was pushed from the
sediment surface at locations CPT-1 through CPT-4. CPT-2 was terminated early due to loss of
equipment but was reattempted at CPT-2A. The geologic units identified during testing are shown on the
CPT logs provided in Appendix E of the RDWP. Generally, the CPT results align similarly to what was
sampled and tested for in the SPT borings. Sediment surface elevation in the CPT logs ranged from El. -
17.8 feet NAVDS8S to El. -42.4 feet NAVD88. The upper 10 to 16 feet of sediment consists of a silty sand;
underlying materials are clayey silts and silty clays. CPT refusal was assumed to be on the till layer
encountered in the borings. Termination elevations range from El. -86.8 feet NAVD88 to -112.4 feet
NAVDS8S.

22.1.2 Treatability/Processing Testing

Samples for laboratory bench-scale treatability testing were also collected during 2013 PDI activities.
During installation of the environmental borings, approximately 20 gallons of representative sediment,
from within the limits of the ARC, was collected, homogenized, and placed in 5-gallon buckets. The
samples were saturated with river water, sealed, and shipped to the Arcadis treatability laboratory located
in Durham, North Carolina for storage at ambient temperature.
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Treatability testing for dewatering using these materials was performed in 2017. The results of these
studies are included in Attachment 1.

222 Summary of Non-Aqueous Phase Liquid Distribution

During the 2013 PDI activities, environmental borings were advanced to confirm the horizontal extent of
the ARC and refine the vertical extent of the sediment removal limits within the ARC. In total, 17
environmental borings were advanced within the ARC, and the logs were presented in Appendix A of the
RDWP (Arcadis 2014). Based on the observations of NAPL depths inside the ARC boundary, the dredge
limits (horizontal and vertical) within the ARC have been refined, as discussed in Section 2.3 below. The
basis and extent of the refinements to the ARC were presented in an October 4, 2019 letter to NYSDEC
and are described in Section 2.3 below.

223 Summary of Submerged Aquatic Vegetation and Diver Survey

As part of the PDI, a desktop review and physical survey (with divers) was performed of the submerged
aguatic vegetation (SAV) near the ARC. In addition, the diver survey was utilized to determine the
substrate of the sediments within and near the ARC, and identify large debris located in and around
the ARC.

The preliminary desktop review of SAV determined that various entities have verified SAV beds in other
areas of the upper (tidal) Hudson River; however, SAV was not been observed in the ARC during
previous sampling events (Arcadis et al.2010), nor was it identified in the ARC during the 2013 PDI
activities.

The results of the 2013 PDI diver survey indicated that the substrate within and along the front of
Embayments #1 and #2 is soft silt (a few feet to a few inches) over rock. With increasing distance from
the shoreline, the substrate is entirely rock and gravel with most substrate covered in zebra mussels. In
front of Embayments #1 and #2, a tongue of the soft silt extends out and covers the rock substrate. This
is likely caused by the surge created by the wakes of large ships passing through the navigation channel
adjacent to the Site causing finer grained sediments to move into/out of the embayments. During the diver
survey, Arcadis divers observed the surge into/out of the embayments and could also feel the movement
while underwater.

The 2013 PDI diver survey also identified what appears to be a remnant bulkhead feature running the
length of the waterfront — immediately offshore of the peninsula between Embayments # 1 and #2 and
continuing along the shore-side of the Hudson River Cruise boat docks. Due to poor underwater visibility,
it was difficult to determine the configuration of the structure, but there appeared to be two parallel timber-
pile walls with 3 to 4 feet of void space between them. Various pieces of timber-piles and driftwood/logs
were caught in the void space. The lack of visibility and entrapment hazards associated with that void
space precluded any further investigation of the timber-pile wall. The feature appeared to be consistent
over the entire length of the Site waterfront except in front of Embayment #1 and appeared to be in
various states of degradation.
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224 Additional Survey

Additional river-based survey was conducted in 2015 to define the river-bottom bathymetry and identify
potential debris and consisted of the following:

e Updated bathymetric survey

e Additional topographic survey of the nearshore, shallow water areas
e Side scan sonar survey

e Acoustic sub-bottom profiling

e Magnetometer survey

e River velocity data measurements

The updated survey information, including updated bathymetry contours and debris and obstruction
locations, were originally presented in the October 6, 2015 meeting with NYSDEC and is shown in the
Design Drawings (Appendix A). River velocity data measurements indicated that velocities typically range
from 0.5 to 2 feet per second in the ARC near the shoreline, varying with the tidal cycle.

2.3 Refinement of Dredge Limits within ARC

As discussed above, the ARC boundary presented in the ROD was defined using a combination of
analytical results and field observations from the remedial investigations performed prior to 2013, and the
extent was subsequently confirmed based on the 2013 PDI field observations and associated laboratory
analytical results. The ARC is approximately 1.1 acres in size (Figure 4).

As discussed in Section 2.2.1 above, environmental borings were advanced during the 2013 PDI
activities to refine the horizontal and vertical extents of the sediment removal limits within the ARC from
what was presented in the ROD. The RDWP presented results of the 2013 PDI borings program (Arcadis
2014). The NAPL observations from the 2013 PDI borings and the NAPL observations from previous
investigations are illustrated on Figure 5 and were used to assign bottom of NAPL elevations for each
sediment sample location within the ARC to achieve the applicable RAOs for the selected remedy. The
vertical extent of removal varies throughout the ARC and has been defined by the removal depth required
to remove material in which NAPL was visually observed. This surface was generated by interpolating
the extent of NAPL in sediment samples throughout the proposed ARC, then refining the grades for
constructability. The final removal extent is shown on Design Drawing G-200 (Appendix A). The sediment
removal volume was estimated based on the sediment surface observed during the bathymetric survey
conducted by Aqua Survey, Inc. (ASI) from April 23-29, 2015, as well as the vertical delineation of NAPL
observations as indicated by the available sampling results.

Following issuance of the RDWP, further adjustments were made to the ARC boundary. The proposed
limits at the northeastern extent were trimmed as further evaluation of the data showed that removal
would not be required in this area, because NAPL was not observed in samples in this area. The ARC
boundary also was adjusted near the existing permanent dock because NAPL was not observed in
samples in this area. Additional areas along the shoreline were reduced based on a detailed survey of the
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shoreline, which was performed as part of the 2015 PDI. The adjusted boundary was presented to
NYSDEC in the October 6, 2015 meeting and is shown on Design Drawing G-200 (Appendix A).

The ARC boundary was again revised following NYSDEC'’s review of the 70% Draft RD Report. The
northern boundary was extended further upstream to the Bioavailability Study sampling location HD-153,
which demonstrated, under the WOE assessment, high survivability results. The extension of the ARC
boundary is now inclusive of the 2013 environmental boring EB-1, which exhibited toxicity measurements
exceeding the 5.4 toxic unit criterion for the Site. The adjusted boundary was agreed to by the NYSDEC
via letter on October 7, 2019 and is shown on Design Drawing G-200 (Appendix A).

The actual volume to be removed will need to account for operational considerations such as allowances
for sloping that may be necessary to stabilize deeper excavations and method of dredge operation
(Palermo et al., 2008). To account for sloping and actual dredging operations, the final dredge prism was
modified from the polygons presented in the RDWP for the ARC. The dredge prism is depicted on
Drawing G-300. The dredge prism includes, at a minimum, the removal elevation defined by sampling.

In addition, the dredge prism accounts for the general assumptions/boundary conditions listed below.

e Along the perimeter of the ARC removal area, the removal will be tapered in order to limit sloughing
of side slopes to transition to the existing grade outside of the sediment removal area limit.

e The dredge prism has been designed with consideration for constructability (e.g., range of accuracy
of dredging equipment, reasonable tolerances, dredge slope stability, etc.). As such, the dredge
prism surface has been smoothed to allow for more gradual transitions between target dredge
elevations. Shoreline areas where stable slopes could not be achieved through contouring alone were
evaluated for the installation of steel sheet pile support systems, as discussed in Section 2.5.

The resulting dredge prism provides the areal extent and elevations that would need to be achieved
during dredging activities and is used to determine the resulting removal volume. The anticipated neat
removal volume based on the dredge prism is approximately 7,945 cy. As described in Specification
Section 352023 — Dredging and Subaqueous Backfill (Appendix B), up to 6 inches of overdredging will be
acceptable, which could lead to up to 900 additional cubic yards of removed material.

2.4 Determination of Appropriate Resuspension Controls

As stated in the ROD (NYSDEC 2012), appropriate engineering controls are required around the ARC
during remediation, as feasible, to control and contain re-suspended sediments and mobile NAPL that
may be generated as a result of dredging activities. As further stated in the ROD,

“There is uncertainty regarding the technical feasibility of installing the sheet pile containment due
to site conditions, including water depths of up to 45 feet at the far edge of the removal area. Water
velocity in the ARC is greater than 3 ft/sec with 4-foot tidal fluctuations, and an assumed depth of
30 feet of sediment above bedrock. If it can be installed, the sheet pile containment wall will not be
able to withstand vessel impacts (a potential risk due to the known boat traffic in this section of the
river), nor will it be able to withstand ice loading.”

As such, several potential systems were considered for this site and presented in an October 6, 2015
meeting with NYSDEC. The options considered use of monitoring, absorbents, operational controls/work
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sequencing, turbidity curtains (of varying configuration and length), deflector walls, and shallow/deep
sheeting alone or in combination.

On April 25, 2019, NYSDEC requested the use of a physical barrier control (i.e., turbidity curtain fixed
between the barge and shoreline in shallow water and a moon pool turbidity curtain in deep water) as the
primary resuspension control measure and implementing visual monitoring, applying absorbents, and
sequencing work as the secondary resuspension control measure required during dredging and sheet pile
installation.

As such, resuspension will be controlled primarily using a physical barrier control during remedial
activities (e.g., sediment dredging and sheet pile installation) at the Site. Installation of a
boundary/perimeter containment boom and oil absorbent boom will be the primary sheen control
measures. Monitoring, sheen response personnel, and operational controls/work sequencing will also be
performed to supplement the primary sheen control measures as needed. This approach is detailed in
Specification Sections 013543 — Environmental Protection Procedures and 352023 — Dredging and
Subaqueous Backfill (Appendix B).

2.5 Assessment of Geotechnical Characteristics of Sediment in the
ARC

An assessment was performed for the existing sheet pile wall along the mouth of Embayment #1 to
determine if it could function as a dredge support or if an additional retaining structure would be needed.
Additionally, a new excavation support wall was assessed for the shoreline areas where target dredge
depths of the dredge prisms might cause instability issues for upland areas. Based on the investigation
data and subsurface information outlined in Section 2.2.1.1, shoring analyses were performed for the four
sections along the dredge area limits near the shoreline. Detailed calculations are provided in Attachment
2. In summary:

e Anew AZ 17-700 sheet pile wall will be installed east of Embayment #1 along the ARC limits parallel
to the shoreline to a depth of -60 ft NAVD88 as shown in the Design Drawings.

o The existing AZ-18 sheet piles across the mouth of Embayment #1 is sufficient for dredge support
since it was installed to approximately -59 ft NAVD88, which is deeper than the required -39 ft
NAVD88 wall penetration needed based on the dredge analysis.

e Anew AZ 12-770 sheet pile wall will be installed in between Embayment #1 and Embayment #2 to -
37 ft NAVDS8S.

e A new AZ 12-770 sheet pile wall will be installed west of Embayment #2 to -36 ft NAVDS8.

For the perimeter of the ARC along the mouth of Embayment #2, the dredge will be sloped up towards
the relatively flat mudline elevation of -8 ft NAVD88. Based on the estimated internal friction angle of the
shallow silty sand and the current dredge slopes shown in the design drawings, the factor of safety for
veneer sloughing is satisfactory. Detailed calculations for the slope stability of this slope are provided in
Attachment 2.
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2.6 Waste Characterization

Waste characterization samples were collected to determine treatment and/or disposal requirements for
sediment removed during implementation of the selected remedy. Two composite sediment samples were
collected from the ARC: one from the northern half of the dredging area, and one from the southern half
of the dredging area. Sample analyses included the following: TPH, total volatile organic compounds,
total semivolatile organic compounds, total polychlorinated biphenyls, total metals, total cyanide, percent
sulfur, and heat content. The results of the waste characterization analyses are presented on Table 2.

A screening evaluation of the two samples collected during the PDI activities from the sediments subject
to removal was performed to assess whether the excavated sediments would constitute characteristic
hazardous waste subject to regulation under the Resource Conservation and Recovery Act (RCRA). This
screening evaluation consisted of comparing the analytical data for the sediments subject to excavation to
a value equal to 20 times the Toxicity Characteristic Leaching Procedure (TCLP) regulatory limit for each
constituent for which such a regulatory limit exists, as shown on Table 2. Based on this screening
evaluation, the sediments subject to removal do not constitute characteristic hazardous waste subject to
regulation under RCRA. Additional TCLP waste characterization sampling may be conducted if required
by the selected offsite disposal facility(ies). Such results will be reviewed with representatives of the
selected offsite disposal facility(ies) prior to transporting the material offsite.
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3 PRE-REMEDIAL ACTIVITIES

The following pre-remediation activities will be implemented by National Grid and/or its representatives.
o Citizen Participation Plan;

e Preparation of pre-mobilization submittals;

e Obtaining appropriate permits and access agreements; and

e Pre-construction conference.

Additional information regarding each of these pre-remedial activities is provided below.

3.1 Citizen Participation Plan

To facilitate public outreach and citizen participation for the Site, National Grid has made project-specific
information (e.g., work plans, technical reports, information sheet summaries, etc.) available to the public
at a document repository established for the Site (Hudson Area Library, 51 N. 5th Street, Hudson, NY
12534); promoted communication among stakeholders including the creation of contact lists; and
conducted open meetings notifying the public of document availability and major program milestones.

Consistent with NYSDEC Program Policy DER-23, Citizen Participation Handbook for Remedial
Programs (NYSDEC 2010a), before field work begins, a Notice and Fact Sheet will be developed and
sent to parties on the site contact list (i.e., residents and business owners within a specified radius of the
Site, as well as additional community and political personnel). National Grid will work with the NYSDEC
(as appropriate) to develop the Notice to be sent to all parties on the site contact list and to the document
repository. The Notice will include a Fact Sheet that describes the upcoming remediation work. The
NYSDEC is ultimately responsible for preparing and distributing the Notice and Fact Sheet. Additionally,
National Grid will continue to update the document repository and participate in a public availability
session if one is scheduled by NYSDEC prior to the start of construction.

3.2 Preparation of Pre-Mobilization Submittals

The Contractor will be required to prepare certain pre-mobilization submittals. The purpose of these
submittals is to gauge the Contractor’s understanding of the Final RD Report and its construction,
objectives, procedures, and outcomes, and to identify potential misunderstandings and provide
clarifications prior to the start of RA construction activities. The Contractor will not be allowed to mobilize
to the Site prior to review and approval of all required pre-mobilization submittals.

These submittals will include, but not be limited to, the following:

e Operations Plan — The Operations Plan will present the Contractor’s detailed approach for
implementing the pertinent work activities (incorporating, as necessary, specifications, site maps,
details, flow diagrams, charts, and schedules), including contingency measures required by the
Technical Specifications (Appendix B).
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e Health and Safety Plan — The Contractor will be required to prepare and submit a project-/site-specific
Health and Safety Plan (HASP) (for use by the Contractor’s onsite personnel during the RA
construction activities) to provide a mechanism for establishing safe working conditions at the Site.
The HASP will be prepared in accordance with all applicable rules and regulations, including Parts
1910 and 1926 of Title 29 of the Code of Federal Regulations (29 CFR 1910 and 29 CFR 1926), and
will be certified by a Certified Industrial Hygienist. The Contractor is required to take all necessary
precautions for the health and safety of all onsite Contractor employees in compliance with all
applicable provisions of federal, state, and local health/safety laws and the provisions associated with
the HASP. The Contractor will assume sole responsibility for the accuracy and content of its HASP.

e Contingency Plan — The Contractor’s Contingency Plan will detail (at a minimum) the following
procedures for emergency preparedness and contingencies: emergency access/egress; emergency
evacuation of personnel from the work site; and methods to contain gasoline/diesel fuel or hydraulic
oil spills. The Contingency Plan will also include a listing of all contact personnel and emergency
phone numbers. Construction-related contingencies will be included in the Contractor’'s Operations
Plan.

Additional information regarding the required contents of these submittals and overall submittal process is
presented in Appendix B under Materials and Performance (M&P) — Sections 011100 (Summary of Work)
and 013300 (Submittals), respectively. Once reviewed, select pre-mobilization submittals will be provided
to the NYSDEC for review. Other submittals required prior to Contractor mobilization will be coordinated
with the Contractor.

3.3 Permits and Access Agreements

Certain federal, state, and local permits and other authorizations will be required for the implementation of
the RA. These permits and other authorizations are summarized in Table 3, based on a review of
pertinent local, state, and federal regulations. National Grid will obtain all permits, except those required
to comply with local ordinances, which will be obtained by the Contractor.

The Contractor must meet the requirements of applicable environmental permits and/or regulations, and
all other permits that may be required under local jurisdictions. These permits may include, but are not
necessarily limited to, those related to work within the public roadways, work within public waterways, and
zoning regulations.

The Indiana bat (Myotis sodalis; endangered), the Northern Long-eared bat (Myotis septentrionalis;
proposed endangered), and the bog turtle (Glyptemys muhlenbergii; threatened); are included on the U.S.
Fish and Wildlife Service list of Federally Listed Endangered and Threatened Species and Candidate
Species in New York for Columbia County (U.S. Fish and Wildlife Service 2020), and will need to be
considered during the permit authorization process. The National Marine Fisheries Service lists the
Shortnose sturgeon and Atlantic sturgeon as endangered throughout their habitat in the Hudson River. As
a result, it is understood based on communication with NYSDEC that, as part of the permit authorization
process and in consideration of a fish protection period, work in the river will be limited to between
September 1 and November 30.

All appropriate permits must be maintained, and a copy must be at the Site throughout the duration of the
project.

arcadis.com
0781611214 HWS RD 20



Final Remedial Design Report

National Grid will be responsible for obtaining access agreements with affected property owners
(including coordination for removal of existing docking, if applicable). At a minimum, these are anticipated
to include the City of Hudson and Colarusso. Based on conversation in April 2015 with the affected
property owner, the proposed plan assumes access will be granted to the Colarusso property. As of April
2020, the property is still owned by Colarusso; National Grid will confirm access and layout of the
property is viable prior to procurement. The Contractor will be expected to abide by provisions of the
access agreements once in place.

3.4 Pre-Construction Conference

A pre-construction conference will be held to designate responsible personnel, establish working
relationships, discuss preliminary schedules submitted by the Contractor, and review administrative and
procedural requirements for the remedial construction activities. Requirements of the pre-construction
conference are included in Specification Section 013100 — Project Management and Coordination
(Appendix B). Prior to the conference, the Contractor will provide the required submittals as presented in
Specification Section 013300 — Submittals (Appendix B).
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4 REMEDIAL ACTIVITIES

This section presents a description of the anticipated approach to completing the remedial activities for
the Site. As described in the ROD (NYSDEC 2002) and the RDWP (Arcadis 2014), the remedial activities
will include the following primary components:

e Mobilization and Site Preparation

e Temporary Removal of Riprap

e Debris Removal

e Sediment Removal and Handling

e Temporary Water Treatment System
e Site Restoration and Demobilization

These RA components are discussed in further detail below. Additional details on the RA program can be
found on the figures and in Appendix A (Design Drawings) and Appendix B (Technical Specifications). In
addition, Appendices C through G provide the RD plans that will be used to support the RA components.

4.1 Mobilization and Site Preparation

Following the receipt of regulatory permits, approval of necessary pre-mobilization work plans, and
execution of property access agreements with the City of Hudson and Colarusso (and any other property
owners as appropriate), the Contractor will mobilize the necessary equipment, materials, and personnel
to implement the RA program and begin site preparation activities. The Contractor will be responsible for
the following general activities and others included in the Specifications and Drawings.

¢ Mobilizing personnel, equipment, and materials to the project area.

e Verifying the existing project area conditions, including updated bathymetric and shoreline surveys of
the project area.

¢ Installing and maintaining provisions for site control and access, such as temporary fencing and
signage, to limit unauthorized access to the work area.

o |dentifying the location of aboveground and subsurface utilities (e.g., electric, gas, water, sewer,
telephone), equipment, and structures and protecting such features as necessary.

¢ Installing erosion and sedimentation control measures.
e Mobilizing and setting up provisions for air monitoring.
e Clearing and disposing of vegetation and surface debris in areas planned for construction support.

e Constructing temporary site traffic controls (as needed) for ingress and egress of construction
equipment and for use in transporting excavated soil/sediment to the onsite, material staging area(s).

e Establishing and constructing temporary equipment and material staging area(s), including an open-
span enclosed structure for excavated/dredged materials requiring offsite treatment/ disposal.
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e Constructing equipment and personnel decontamination area(s).
¢ Installing other temporary project support facilities (e.g., field offices, sanitary facilities).

e Assist in coordinating with the City of Hudson, United States Coast Guard, local police and fire
departments, Hudson River Cruises, adjacent property owners, and others as necessary.

e Obtaining permits and issuing Notice to Mariners.

The main components of these activities are discussed in further detail below. As the access agreements
between National Grid and/or the City of Hudson or Colarusso have not been finalized, there may be
modifications to site preparation activities, subject to the final access agreement.

411 Work Area Security and Traffic Control

Site control and access measures will be designed to minimize disruption to the existing facilities and
infrastructure. The Contractor will be required to coordinate work activities with the activities conducted by
the property owner. Appropriate temporary fencing and other barriers will be installed in appropriate
locations and maintained to restrict access to active work areas of the Site and to protect monitoring and
construction equipment. A visitor sign-in and sign-out protocol will be implemented at the construction
office trailer for the work area to monitor all non-worker traffic within work areas, and if necessary, security
guards will be retained to monitor work areas and equipment during non-working hours. In addition, a
dedicated traffic control (e.g., sighage, flag person) will be provided (and maintained), as necessary,
where construction activities may interfere with normal vehicle or pedestrian traffic in the vicinity of the
work area.

Additional detail and requirements can be found in Specification Sections 011400 — Work Restrictions,
015000 — Temporary Facilities and Controls, and 101400 — Signage (Appendix B).

4.1.2 Identification and Relocation of Utilities

Prior to initiating any intrusive subsurface activities (e.g., soil disturbance for staging area construction,
sediment removal, etc.), the Contractor will be responsible for identifying, marking, relocating, protecting,
or abandoning utilities, pipelines, monitoring wells, and structures, as required, to facilitate the remedial
construction activities. Certain utilities are known to be present within and adjacent to OU2, as shown on
Design Drawing G-101. Underground utilities near the work area include fiber optic cable, and potential
gas, storm sewer, water, and electric lines, and aboveground utilities include overhead power lines. The
Contractor will be responsible for coordinating with Dig Safely New York to determine the locations of all
utilities at the start of work and for coordinating with the owners of the utilities regarding the
protection/relocation/termination of any utilities, as required.

Additional detail and requirements can be found in Specification Section 011400 — Work Restrictions
(Appendix B).
41.3 Installation of Erosion and Sedimentation Controls

Prior to construction, environmental control measures will be installed by the Contractor. Such control
measures and devices include but are not limited to erosion and sedimentation controls (e.g., rolled

arcadis.com
0781611214 HWS RD 23



Final Remedial Design Report

erosion control materials) and absorbent booms and pads. Environmental control devices will be
monitored and maintained as necessary throughout the project. These devices will be modified, as
needed, based on work area conditions and planned work activities.

Preliminary plans related to the implementation of such erosion control measures are illustrated on
Design Drawing G-102. Additional detail and requirements can be found in Specification Section 013543
— Environmental Protection Procedures (Appendix B). The specific locations of these controls may be
modified in the field based on site-specific considerations related to drainage, topography, work activities,
and other factors.

Erosion and sedimentation control devices will be monitored and maintained as necessary throughout the
project. These devices will be modified, as needed, based on site conditions and planned site activities.
Following the completion of site restoration activities, all temporary erosion and sedimentation control
measures will be removed and disposed offsite.

41.4 Air Monitoring and Control

It is anticipated that the use of a temporary enclosure for handling impacted materials will reduce the
potential for air exposures to onsite personnel and the community. The Contractor will install/establish
community and work zone air monitoring locations, as required, prior to initiating any intrusive and/or
potential dust or odor-generating activities. The community air monitoring program will be the
responsibility of the Contractor; however, it may be implemented by a third-party subcontractor (under
contract with the Contractor) experienced with remediation projects.

Community air monitoring will be performed at both upwind and downwind locations, as specified in the
Community Air Monitoring Plan (CAMP; Appendix D) and will be initiated when the intrusive construction
activities begin. The use of temporary enclosures and air monitoring will be implemented during the
handling of dredged sediments. Both real-time monitoring for volatile organic compounds (VOCs) and
particulates (PM1o) will be performed. Real-time monitoring will include two fixed monitoring locations (one
upwind and one downwind).

In addition, the Contractor and/or the Contractor’s air monitoring subcontractor will perform work
area/worker breathing zone monitoring. Dust, volatile emissions, and odors from the soil and sediment
excavation and dredging areas and during transport to the soil/sediment handling facilities will be
controlled to limit potential offsite impacts. The following dust, emission, and odor controls may be used
during RA activities: water spray, misters, Biosolve® or equivalent product, foam, and absorbent booms
(CAMP; Appendix D).

The Contractor and/or the Contractor’s air monitoring subcontractor will walk/boat the work area perimeter
on a regular basis to detect any nuisance odors that would not be detected by the monitors. Any
noticeable odors will be reported to the Construction Manager and the Contractor’s Health and Safety
Supervisor and corrected immediately. As needed, engineering controls will be implemented immediately
to reduce odors. In the event of an odor complaint, a VOC monitor will be set up at the location of
complaint, vapor emissions documented, and the results reviewed with NYSDEC, National Grid, and the
property owner. The Contractor, at a minimum, will have one spare photoionization detector (PID)
available at the site as a result of an odor complaint. As needed, odor suppression will also be
implemented.
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Additional detail and requirements can be found in Specification Section 013543 — Environmental
Protection Procedures (Appendix B).

4.1.5 Resuspension and Sheen Controls and Water Monitoring

Resuspension controls to be used include physical barrier controls, turbidity monitoring, and operational
controls/work sequencing. Sheen controls to be used include containment booms, oil absorbent booms,
visual monitoring for sheens, and sheen response personnel equipped with oil absorbent materials.

4151 Resuspension Controls and Monitoring

Starting approximately one week prior to construction and continuing daily during construction, the
Engineer will monitor environmental conditions in the adjacent Hudson River to verify that there are no
adverse impacts to the river associated with construction activities. Specifically, turbidity levels will be
monitored outside of the work area at two locations in the Hudson River (200 feet both upstream and
downstream of the ARC) allowing for a direct assessment of the potential contribution of the construction
activities to the environmental conditions in the river.

The physical barrier control will be the primary resuspension control during remedial activities (e.g.,
sediment dredging, sheet pile installation, transport of dredged material, vessel movement, and backfill
placement) at the Site. In addition, the Contractor will implement the following practices and operational
controls intended to minimize resuspension of sediment during all in-river operations:

e Minimizing the number of bucket bites in any given dredge location.

e To the extent possible, complete closing of the dredge bucket before it is lifted from the river bottom,
unless prohibited by debris.

e Moving buckets continuously and in the most efficient path to the scow once the bucket breaks the
water surface.

¢ Not re-handling or stockpiling of material on the river bottom.

e Not using the dredge bucket to drag sediment on the river bottom.
e Minimizing the number of attempts to remove debris.

e Prohibiting raking for debris removal.

e Not grounding barges or other project vessels. Allowing water levels to rise before attempting to free
grounded vessels.

¢ Conducting tow boat operations in a location or manner to minimize resuspension due to prop-wash.
e Not misplacing dredged materials.

e Limiting tugboat or push boat engine revolutions per minute (RPMs) (except in emergency situations)
in shallow water areas to minimize resuspension due to prop-wash.

The intrusive in-water work will be monitored using both real-time turbidity monitoring equipment and
visual monitoring. Real-time turbidity monitoring will be performed at the two locations described above.
The corrective action level of 50 NTUs will be compared to the absolute value of the difference in turbidity
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reading between locations. Visual monitoring for distinct turbid plumes outside the limits of the physical
barrier control will be based on substantial visual contrast to natural conditions (6 CRR-NY 703.2) and
performed over the course of the workday.

In the instance that the corrective action level is exceeded, contingency measures will be employed after
4 or more consecutive readings that exceed the corrective action level. These may include:

e Investigate the cause of the exceedance to confirm if it is associated with project-related activities

e Conduct additional water column monitoring to investigate the cause of the exceedance and/or until
levels are within the specified criteria

e Review in-water construction operations to evaluate if the cause of the exceedance can be readily
identified and corrected

o |dentify possible modifications to equipment (e.g., different dredge bucket or dredge head).

e Implementation of turbidity contingency measures will be discussed in the field in consultation with
the NYSDEC.

41.5.2 Sheen Controls and Monitoring

Boundary/perimeter containment boom with skirt will be installed a nominal distance upstream and
downstream of the ARC throughout the duration of intrusive in-water activities. An oil absorbent boom will
be installed on the interior side of the containment boom to capture any contained sheen. In addition, the
Contractor will be required to continuously observe water conditions and take appropriate measures (e.g.,
absorbent booms, absorbent pads, skimmers) to control accumulated oil and sheens on the water
surface, if any, to prevent accumulation. Containment measures will be inspected by the Contractor to
confirm both the location and condition are appropriate for the current activities and field conditions. The
application of any type of surfactants to the river to control accumulated oil and/or sheen is not permitted.

If NAPL/sheens are observed, the following procedures will be initiated:
¢ Notification will be made to National Grid and NYSDEC or their onsite representatives.

e Absorbent boom(s) and/or pad(s) will be deployed immediately by the Contractor to contain the
NAPL/sheen. This procedure will be repeated until the NAPL/sheen is contained. If the boom(s) or
pad(s) appears to be saturated, another absorbent boom and/or pad will be deployed to replace the
existing and/or additional boom. In addition, ongoing removal and replacement procedures will be
reviewed and modified, as appropriate.

Specification Section 013543 — Environmental Protection Procedures (Appendix B) and Section 5 of the
CQAP (Appendix C) provide additional detail.

4.1.6 Clearing of Vegetation and Surface Debris

Following installation of erosion control measures, minor brush and tree clearing will be performed, as
needed, to provide access to the work area. Brush and trees may also be removed from areas planned
for project support facilities, storage areas, and staging areas. Efforts will be made to minimize
disturbances to existing vegetation, to the extent practicable.
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The brush and trees may be chipped, shredded, or cut into pieces for potential subsequent use onsite as
landscaping materials, or mixed with excavated materials to facilitate soil stabilization. This debris will be
stockpiled temporarily in a designated location for onsite use or disposed offsite at a National Grid-
approved facility. Additional detail and requirements can be found in Specification Section 311000 — Site
Clearing (Appendix B).

4.1.7 Temporary Access Roads

The existing surface of the upland work area generally is sufficient for vehicle operation without the
construction of temporary access roads. Existing roads will be used for transportation of materials offsite,
and a construction entrance/exit pad will be placed at the access point connecting the work area to public
roads, as shown on Design Drawing G-500. At their discretion and in discussion with the property owner,
the Contractor may place Type 2 stone on the existing site surfaces and haul roads. The anticipated truck
routes are shown on Design Drawing G-103. Additional detail and requirements can be found in
Specification Section 011400 — Work Restrictions (Appendix B).

41.8 Staging Area and Materials Handling Areas

To facilitate the processing of excavated sediments for offsite treatment/disposal, dredged sediment will
be dewatered and processed on the sediment dewatering pad. The location for the temporary staging
area is illustrated on Design Drawing G-102. An open-span enclosed structure will be constructed over a
portion of the temporary staging area to allow for processing of sediments. The remaining temporary
staging area will be used for storage of imported materials, equipment, the temporary water treatment
facility, and stabilizing agents. The proposed areas will generally be constructed as follows:

e For the open-span enclosed structure area:

o An area, approximately 100 by 200 feet in size, will be cleared and grubbed, and prepared with a
smooth, firm subgrade. The area will be graded and sloped to drain to a collection sump to
contain any water that drains from the removed sediment.

o A 40-mil HDPE geomembrane liner will be placed on the compacted subgrade.

o Six inches of a NYSDOT Type 2 stone will be placed over the HDPE geomembrane as a
subbase.

o To facilitate drainage, materials handling, and operation of heavy equipment, the entire area will
be covered with an asphalt surface (i.e., paved).

o Separate hins will be constructed inside the open span enclosed structure to facilitate
stabilization, waste characterization, and processed material load-out operations.

e For the section of the staging area not within the open span enclosed structure:
o The area will be cleared and grubbed, and prepared with a smooth, firm subgrade.

o Perimeter berms will be constructed around the import and water treatment system staging areas,
as shown on Design Drawing G-501, to mitigate the potential for surface-water run-on/runoff and
to contain any spills associated with the temporary water treatment system.
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o A sand and gravel layer will be installed over the subgrade, as necessary, to provide a stable
working surface. The sand and gravel layer will be graded to promote drainage of liquids toward a
collection sump(s).

Additional detail and requirements can be found in Specification Section 015000 — Temporary Facilities
and Controls (Appendix B).

419 Decontamination Area

During site preparation activities, the Contractor will construct a decontamination area for personnel and
equipment that comes into contact with impacted materials during the remedial activities. The
decontamination area will either be a prefabricated steel containment system or will be constructed onsite
using an impermeable liner and bermed and sloped to contain and collect fluids. It is currently anticipated
that the decontamination area will be constructed adjacent to the open-span enclosed structure; however,
the final location will be proposed by the Contractor and subject to approval. The design of the
decontamination area will consider the size of the Contractor’s proposed equipment and measures
needed to allow containment of sprayed wash water during decontamination activities. The preliminary
location and layout of the decontamination area are illustrated on Design Drawing G-102. Details related
to the siting and construction of decontamination areas are provided on Design Drawing G-502.
Additional detail and requirements can be found in Specification Section 015000 — Temporary Facilities
and Controls (Appendix B).

4.1.10 Installation of Temporary Project Support Facilities

To facilitate construction management, temporary project support facilities (e.g., trailers, sanitary facilities)
will be constructed at one or more locations on the Site. The proposed location for the temporary support
facilities is illustrated on Design Drawing G-102. Upon completion of construction of the temporary project
support facilities, any necessary utilities (e.g., electricity, telephone, and internet service) will be installed
at this time. Additional detail and requirements can be found in Specification Section 015000 — Temporary
Facilities and Controls (Appendix B).

4.2 Debris and Riprap Removal

Existing riprap and surface debris along the shoreline of the Hudson River, within the ARC, will be
removed to facilitate the installation of excavation supports and to facilitate the sediment removal
activities. The riprap will be temporarily stockpiled in a designated staging area for reuse during
restoration activities.

As part of the PDI program, several obstructions were noted, as identified on Design Drawing G-200. The
Contractor is required to remove all debris (as well as materials washed onto the riverbank that are not
part of the riprap bank material) from areas needed to access and/or perform the work, including
submerged wooden piles, and dispose offsite. Prior to sediment removal, the Contractor may elect to
perform an additional debris survey in the area to be dredged to identify such debris. Remaining
subsurface debris will be removed during dredging activities as encountered and necessary to facilitate
construction. This debris will be removed and stored temporarily in a pre-determined location before
being transported offsite for disposal or recycling. Additional information regarding procedures for removal
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of unanticipated obstructions encountered during construction activities is presented in the RACP
(Appendix F).

Additional detail and requirements can be found in Specification Section 352023 — Dredging and
Subaqueous Backfill (Appendix B).

4.3 Sheet Pile Installation and Removal

Sheet piles will be installed to provide excavation support east of Embayment #1, between Embayment
#1 and Embayment #2, and west of Embayment #2 as shown on the Design Drawings. The existing
sheet pile across the mouth of Embayment #1 is sufficient for excavation support in this area. The sheet
pile will be installed as defined on the Design Drawings and Specification Section 315000 — Excavation
Support and Protection. Upon completion of remediation and during site restoration activities the newly
installed sheet piles will be cut at the mudline and left in place. The cut sections of sheet pile will be
removed.

4.4 Sediment Removal and Backfill

Sediment generally will be removed to depths ranging from 2 to 15 feet bss, and from an overall area of
approximately 1.1 acres. It is currently anticipated that removal of sediment will be performed in the wet
using GPS-guided mechanical dredging equipment, however final methods will be determined by the
Contractor. Dredged sediment will be transported to a staging area for processing and eventual transport
offsite for treatment/disposal. If riprap removal is necessary in nearshore areas, the riprap will be
stockpiled for reuse. Following completion of removal activities, clean backfill will be placed over the
dredged area.

The dredging equipment will be operated so as to minimize resuspension of material during the
remediation. Dredged materials will be transferred to scows and transported to an onsite unloading area
for transfer to haul trucks for transport to an onsite temporary staging area. The specific methods will be
determined by the Contractor; a portion of an existing bulkhead adjacent to the upland support area will
be available for offloading the scow. Use of the bulkhead will be coordinated with the property owner.
Sediment that is dredged may require dewatering prior to offsite transport for treatment/disposal.
Additional detail and requirements can be found in Specification Section 352023 — Dredging and
Subaqueous Backfill (Appendix B).

After the Contractor has completed sediment removal to the appropriate depth as indicated on the Design
Drawings (Appendix A), the Contractor will conduct a post-dredging bathymetric survey to verify that the
proposed removal limit has been reached. This survey will be performed prior to initiating backfill activities
in accordance with Specification Section 022100 — Survey (Appendix B).

The goal of backfill placement is to restore the river bottom to the approximate pre-removal elevation and
composition in accordance with the Restoration Plan (Appendix G-1). The final grades will also need to
be stable based on the characteristics of the fill material. During the design process, changes were made
to the restoration grades to provide additional stability in steeper areas near the shoreline (i.e., additional
fill) and to deeper water areas to achieve a final condition with no net fill, as detailed in the Restoration
Plan Addendum (Appendix G-2). All dredging will be completed prior to initiating backfilling operations.
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Individual cells will need to be established within the larger dredge area if the Contractor prefers to initiate
placement of backfill materials before dredging activities are complete.

The dredged areas shown on Design Drawings G-300 through G-302 will be backfilled to within 2 feet of
final grade using general fill; the final 2 feet will be backfilled with river backfill, as detailed in the
Technical Specifications (Appendix B), the Restoration Plan (Appendix G-1), and the Restoration Plan
Addendum (Appendix G-2). Those backfill materials with unknown sources (non-DOT-approved materials
or those without previous sampling documentation) will be sampled prior to delivery to the site to confirm
that they are suitable for their intended use, and sampling frequencies and testing requirements are
included in the CQAP (Appendix C). Backfill will be placed through the water column by conventional
equipment operating from land (i.e., for near-shore areas) and/or from a barge. The backfill material will
be placed from the deepest portions up toward the surface in a manner to maintain slope stability.
Following completion of backfill placement, a post-backfill bathymetric survey will be performed to confirm
placement of material to the required design elevations.

In near-shore areas and along the riverbank, riprap will be replaced to prevent erosion/scour of bank
materials as a result of tidal fluctuation, wave action, prop wash, and other dynamic erosive forces (e.g.,
ice scour). Riprap removed during sediment removal activities will be cleaned of visual impacts related to
the remediation, if any, in a contained area, replaced, and additional riprap will be imported, if necessary.
Details of the restoration are provided in Design Drawings G-400 through G-402 and Specification
Section 352023 — Dredging and Subaqueous Backfill (Appendix B). Backfill and riprap specifications are
provided in Specification Section 312323 — Selected Fill (Appendix B).

4.5 Material Handling and Disposition

This section describes the various material handling and disposition activities associated with the dredged
materials and associated wastes expected to be generated during the OU2 remedial activities. Such
activities will be performed in a manner that minimizes the potential for inadvertent releases to the
environment and/or unsafe conditions for onsite and offsite personnel. Refer to Figure 6 for a conceptual
process flow diagram of the material handling procedures.

451 Onsite Handling and Temporary Staging

In general, the transportation of materials between the Hudson River and the temporary staging area(s)
will be considered “onsite”. The specific methods of handling removed sediments and debris will be
developed by the Contractor in consideration of: (a) the nature and characteristics of the removed
materials; (b) onsite processes needed to prepare the materials for temporary staging and subsequent
disposition (e.g., dewatering of materials containing excessive water); (c) the overall sequence and
schedule of the removal actions; and (d) the need to avoid disrupting the property owner. Based on these
considerations, several handling-related activities will be performed between the time that the debris and
sediments are removed from the river and the time they are transported offsite for final disposition.

Debris removed from the river bottom will be placed onto a barge for transport to shore. To the extent
practicable, all debris removed from the river bottom will be raised to the surface through and suspended
over the removal area. Prior to placement on the barge, debris will be allowed to dewater by gravity into
the river. Debris will be off-loaded from the barge and placed into lined vehicles for transport for
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temporary stockpiling. As necessary, certain debris items may be placed on near shore lined and bermed
staging areas, to be cut to size to facilitate transport/disposal. The Contractor will take the necessary
precautions to protect the existing surface from possible contamination.

Assuming sediments are removed mechanically, it is anticipated that, similar to the debris removal
activities, they will be directly loaded into barges or scows for transport to the temporary staging area.

Sediment will be transferred to a land-based staging and loading area for dewatering and stabilization
prior to being loaded into trucks for offsite disposal/treatment. Sediment will be dewatered by gravity
drainage and/or by the addition of a stabilization agent, as needed. A treatability study will be performed
by the Engineer prior to bidding the design to refine the appropriate agent and blending ratio. Dewatered
sediment will meet the treatment or disposal facility requirements prior to transport.

The material will be characterized prior to loading for offsite treatment and/or disposal. Removed
sediment is anticipated to be treated/disposed via low temperature thermal desorption (LTTD) or to be
disposed of as a non-hazardous solid waste facility. Removed sediment will be characterized onsite to
determine offsite treatment/disposal requirements. Sediment impacted with visible NAPL as determined
by the Engineer and/or containing total PAHs at concentrations greater than or equal to 1,000 mg/kg, or
that is characteristically hazardous for benzene, will be treated by LTTD. Remaining removed material will
be disposed of as a non-hazardous waste at a solid waste landfill.

Existing waste characterization is discussed in Section 2.5. Based on this screening evaluation, the
sediments subject to removal do not constitute characteristic hazardous waste subject to regulation under
RCRA. Additional TCLP waste characterization sampling may be conducted if required by the selected
offsite disposal facility(ies). Such results will be reviewed with representatives of the selected offsite
disposal facility(ies) prior to transporting the material offsite. Unless further sampling is required, only
sediment impacted with visual NAPL as determined by the Engineer is anticipated to require LTTD
treatment.

Additional detail and requirements can be found in Specification Section 015000 — Temporary Facilities
and Controls (Appendix B).

4.5.2 Offsite Treatment and/or Disposal

Potential transportation routes are illustrated on Design Drawing G-103 (Appendix B). Over-the-road
transport of waste materials will be performed by licensed haulers in accordance with appropriate local,
state, and federal regulations. Dump trailers leaving the work area will be lined to reduce the potential for
spillage during transportation, manifested, and placarded in accordance with federal and state
requirements using waste manifests or bills of lading. The Contractor will be required to comply with all
offsite transportation and disposal requirements, and to implement procedures associated with the
transport of excavated materials from the work area to the treatment and/or disposal facilities as
discussed in Specification Section 028100 - Transport and Disposal of Impacted Materials (Appendix B).

4.6 Water Handling and Treatment

A temporary onsite water treatment system will be installed to treat liquid waste streams generated during
the remedial activities (i.e., surface water that collects in the upland work areas and staging area(s), fluids
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from sediment dewatering, decontamination fluids that collect in the decontamination area, and decant
water that collects in the sediment transfer barge). The temporary onsite water treatment system will be
provided, constructed, and operated by the Contractor. It is anticipated that treated water will be
discharged to the Hudson River under the requirements of a State Pollution Discharge Elimination
System (SPDES) permit to be obtained by the Owner (a SPDES permit was been issued previously for
OU1 activities at the Site).

This section describes the temporary onsite water treatment system that will be used to treat liquid waste
streams generated by remedial activities. The system will be capable of processing at least 100 gallons
per minute based on the assumed water content of the sediment and production rates, will be sized
accordingly to accommodate the Contractor's means and methods (including proposed production rates),
and will meet the effluent limitations to be set forth in a Discharge Permit Equivalent anticipated to be
issued by the NYSDEC. The remainder of this section presents the objectives of the treatment activities,
a general overview and description of the anticipated components of the system, and an overview of the
system operation, maintenance, and monitoring activities, including requirements for sampling treated
effluent.

Additional detail and requirements can be found in Specification Section 444000 — Water Handling and
Disposal (Appendix B).

4.6.1 Treatment Objectives

The objective of the temporary onsite treatment system is to reduce the concentration of site-related
constituents in the liquid waste streams generated by remedial activities. Once constituent concentrations
are reduced, the treated effluent will be discharged to the Hudson River under a SPDES permit
equivalent.

4.6.2 Treatment System Components Overview

The temporary onsite water treatment system will be provided, operated, and constructed by the
Contractor. At this time, it is anticipated that the temporary water treatment system will include the
following components:

¢ influent holding tank(s)

o oil/water separator (OWS)

e solids filtration/removal

e granular-activated carbon (GAC) vessels
o effluent holding tank(s)

Water generated during the remedial activities will be pumped into the influent storage/settling tank(s).
The treatment system will be designed to provide for a minimum influent storage of two times the daily
flow capacity. This capacity will allow adequate time for settling of large particles. Water will be pumped
from the influent storage/settling tanks to the OWS followed by pumping through solids filtration and GAC
vessel(s) to provide filtration and polishing of the treated water. Treated water will flow to effluent storage
tanks and be sampled to comply with discharge criteria and permit requirements.
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4.6.3 Operation, Maintenance, and Monitoring

The water treatment system will be operated, maintained, and controlled by a water treatment system
operator to be provided by the Contractor. The system will be manually controlled by the operator through
a series of valves, visual readings, and pump controls, as necessary, to accommodate the various modes
of operation.

It is anticipated that the treatment system effluent will be monitored for the site-specific following
parameters such as pH, oil & grease, benzene, ethylbenzene, toluene, total xylene, and
methylnaphthalene. Once the treatment system is operational in continuous mode, it is anticipated that
one sample each from the influent, mid-fluent, and effluent will be collected following treatment of 10,000
gallons of water. Sampling of the treated effluent will also likely be performed at 25,000 and 40,000
gallons (cumulative volume). After 40,000 gallons, the required sampling frequency will be decreased to
twice per week (if water is treated each week) and will include mid-fluent and effluent sampling. This
sampling protocol will be applied each time a change is made to the configuration of the treatment system
(e.g., upon change-out of granular activated carbon treatment units or other treatment train components)
to verify that the system is operating effectively. Effluent discharge limits are anticipated to be set forth in
a SPDES Permit Equivalent.

Each component of the treatment system will be monitored and maintained as necessary. Potential
maintenance activities include:

e Monitoring sediment and debris build-up in the settling tank(s) and removing sediment/debris with a
vac truck as necessary. Removed sediment/debris would be disposed of with sediment/debris
removed during dredging operations.

e Monitoring the OWS for oil build-up and removing oil with sorbent pads as necessary. Spent sorbent
pads would be disposed of with sediment/debris removed during dredging operations.

e Monitoring effluent concentrations from the filtration and GAC vessels. If effluent concentrations from
any vessel exceed permitted discharge concentrations, that vessel will be backwashed or replaced,
as appropriate, and the spent media will be disposed of with sediment/debris removed during
dredging operations.

4.7 Site Restoration and Demobilization Activities

Following the completion of RA activities, areas disturbed as a result of construction will be restored to
pre-existing conditions to the extent practicable. Demobilization of equipment and personnel will follow.
The following activities are anticipated to be performed:

e Importing and placing select fill materials to restore the riverbed and banks to the final bathymetry (as
discussed in Section 4.3 and the Restoration Plan [Appendix GJ);

e Cut sheet piles at the mudline;

e Restoring the existing riprap-lined shoreline area by replacing riprap along the riverbank and in near-
shore areas, as necessary, to prevent erosion/scour;
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Importing, placing, and compacting select fill materials to disturbed upland areas to the original
topography;

Removing constructed staging and support areas;

Re-vegetating upland areas disturbed as a result of construction activities;

Restoring surface features disturbed, damaged, or destroyed as the result of work activities;
Properly disposing of excess project materials, supplies, and work-derived waste materials;

Disconnecting any temporary utilities;

Removing erosion and sedimentation control measures;

Decontamination of equipment and other project materials associated with RA activities; and

Demobilizing unused materials, equipment, and personnel from the work area and from the Site.

To the extent possible, restoration will be completed with materials similar to the existing substrate.
Select fill material imported to the Site will be sampled to confirm that the materials are suitable for use
prior to delivery to the Site. Certain erosion control measures will be left in place until vegetation in the
restored areas becomes established.

Further design information and details related to site restoration and demobilization are illustrated on
Design Drawing G-400. Technical Specifications associated with materials necessary for restoration are
included in Specification Sections 312323 — Selected Fill and 329000 —Site Restoration (Appendix B). All
restoration and demobilization activities will be conducted in accordance with the CQAP (Appendix C)
and meet the requirements of the Restoration Plan (Appendix G) and Article 15 of the New York State
Environmental Law and 6 New York Codes, Rules, and Regulations Part 608.
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5 SUMMARY OF GREEN REMEDIATION PRACTICES

Green remediation practices and principles have been considered in the development of the remedial
design to be implemented. Specifically, the design considerations discussed herein meet the objectives
of green remediation of DER-31/Green Remediation (NYSDEC 2011) by:

e Protecting human health and the environment;
e Supporting human and ecological use and reuse of remediated land;

e Utilizing technologies and practices that are sustainable, to the extent practicable, to reduce air
emissions and greenhouse gas production; and

e Utilizing technologies and practices, to the extent practicable, to conserve natural resources and
energy.

The following specific procedures and protocols will be adopted during implementation, where feasible:

e Use of solar powered monitoring equipment and/or battery chargers.
e Use recycled materials (e.g., paper, lubrication oil) instead of virgin materials, where practicable.

e Recycle all non-contaminated debris and construction waste at a site (asphalt, metals, etc.) to the
extent practicable.

o Use of biodegradable fluids for equipment and environmentally acceptable lubricants for oil-water
interfaces, to the extent practicable.

e Minimizing clearing of vegetation.

The Contractor will execute remediation activities to minimize the potential for negative impacts on the
environment through implementation of best management practices (BMPs). Examples of such BMPs
include the following.

e Minimizing access routes into the work areas and maintaining designated vehicular traffic routes
onsite to protect ecosystems.

e Limiting, where practical, the “footprint” of equipment staging material processing areas, remediation
areas, and field offices. The footprint will be restored to original condition upon completion of the
project.

e Collection and onsite treatment of all potentially impacted wastewaters encountered during
operations.

¢ Maintaining pollution prevention and waste minimization programs from initiation of mobilization
activities to project close out.

e Inspecting onsite equipment on a daily basis for clean operation.
e Maintaining good site housekeeping practices.
e Utilization of low emission diesel equipment and fuel.

e Reducing project emissions by minimizing idle time for equipment by shutting down equipment not
being actively used.
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6 POST-REMEDIAL ACTIVITIES

A Final Engineering Report (FER), including Record Drawings and Site Management Plan (SMP), will be
prepared and submitted to the NYSDEC following completion of the RA activities described herein for
OU2. In addition, this FER will also include the OU1 FER as an appendix, providing the final remedial
actions for both operable units in one comprehensive document. These documents are explained in the
following sections.

6.1 Final Engineering Report

Subsequent to the completion of the RA activities, an FER will be prepared and submitted to the
NYSDEC for review and approval. The purpose of the FER will be to document the RA activities for the
OU2 area and note any deviations from the Final RD Report. The FER will be prepared under the
direction of, and certified by a Professional Engineer licensed in the State of New York directly involved in
the RA activities, and will contain the following information:

e Background, site description and RAOs;

o Description of the selected remedy;

e Summary of the RA activities performed,;

e Record Drawings documenting the removal limits and final configuration of installed restoration;

o Copies of permits, regulatory documents, and approvals, and relevant project correspondence, as
appropriate;

e A description of any deviations from or modifications to the NYSDEC-approved Final RD Report;
e Copies of waste manifests, bills of lading, and/or certificates of treatment/disposal, as appropriate;
e QA/QC testing results;

e Summaries of monitoring results obtained during construction (e.g., water column, air);

e Representative project photographs taken during the RA; and

e Engineer’s certification statement.

6.2 Site Management Plan

Subsequent to the completion of the RA activities for the Site, an amendment to the approved OU1 SMP
will be prepared and submitted to the NYSDEC for OU2. Due to the extent of the removal activities, no
post-remediation monitoring is anticipated and no institutional or engineering controls will be required.
The SMP amendment will confirm that the RA achieved the required goals and that future activities will
not be necessary for OU2, however OU1 post-remedial monitoring, as described in the OU1 SMP, will
continue.
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7 SCHEDULE

A preliminary schedule for the remainder of the RD activities, project permitting, and RA activities is
presented as Figure 7.

National Grid will address any comments provided by the NYSDEC on the Final RD Report, which will be
incorporated into the Revised Final RD Report. Assuming limited comments by NYSDEC on the draft, it is
anticipated that the Revised Final RD Report will be submitted to the NYSDEC in the second quarter of
2020. Following NYSDEC approval of the Revised Final RD Report, pre-construction activities will
continue (e.g., Contractor procurement, submittal of permit applications, access agreements, etc.).
NYSDEC comments on this Final RD Report are anticipated no later than late June 2020 and NYSDEC
approval of the Revised Final RD Report is anticipated no later than August 2020. It is anticipated that the
preliminary permitting and Contractor procurement (i.e., bid document preparation and contractor pre-
gualification) activities will be initiated in the second quarter of 2020 and continue through to the second
quarter of 2021.

Barring any delays caused by weather, permitting, or site access, it is anticipated that the remedial
construction activities will be initiated in the third quarter of 2021. Further details regarding the schedule
for the RA and sequencing of the work will be presented in a final RA schedule to be submitted to the
NYSDEC once the permits for the project have been received from USACE and the NYSDEC, and the
Contractor has been selected by National Grid. The work will be sequenced/phased based on the
Contractor’s approach, and in consideration of weather/climatic conditions and any permit requirements
or other regulatory conditions. All site work, including site restoration, is anticipated to be completed by
the end of 2021. Site restoration is weather dependent and may need to be performed in 2022. The need
to extend the schedule beyond this date will be determined once the Contractor is selected and
production rates estimated based on the Contractor’s selected means and methods in consideration of
site-specific conditions. In-water work will only be performed between September 1 and November 30, as
noted in Section 3.3.
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Table 1

Summary of Investigation Activities

Final Remedial Design Report for Operable Unit 2
National Grid - Hudson (Water Street) Site, Hudson, New York
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20 sediment borings: Eighteen sediment borings (SD-1 through SD-18) for

VOCs, SVOCs, PCBs, TPH, TOC,
inorganics, RCRA characteristics, diesel

A ARCADIS

Design & Consultancy
for natural and
built assets

Site Investigation Data Report; BBL

Phase | Investigation November 1995 Embayment #1 and two background sediment borings (SD-19 and SD-20) . N " N/A
. . N fuel, kerosene, lube oil, gasoline, heating 1996
approximately 1 mile upstream of the site.
value, percent sulfur
VOCs, SVOCs, PCBs, TPH, TOC,
Phase Il Investigation August and September | 12 sediment borings (SD-21 through SD-32): three within Embayment #2 and nine geotechnical parameters, RCRA NA Phase Il Site Investigation Report;
9 1996 in the Hudson River downstream of Embayment #2. characteristics, lead-210, cesium-137, BBL 1997
beryllium-7
14 sediment borings (SD-33 to SD-46) in the Hudson River near the eastern shore Sediment Investigation Report: BBL
Phase Ill Investigation March and April 1998 south of the site and across the shipping channel along the western shore of the BTEX, PAHSs, inorganics N/A 2000 g port;
Hudson River
. . . Draft Site Investigation/Remedial
:n?/iss:lﬁisg]n Petroleum Corp. Site 1998 :itseurface sediment samples at Hudson Petroleum Corporation property north of the VOCs, SVOCs, TPH, inorganics N/A Alternatives Report Hudson
9 Petroleum Corp. Site; C&A 1998
12 sediment samples: Nine sediment samples (XSD-1 to XSD-6) within Embayment | VOCs, SVOCs, PCBs, inorganics. Draft Site Assessment Report,
2000 Sediment Investigation August 2000 ples: P - Y °s, SVOEs, PEBS, Inorganics, N/A Conrail Site, Hudson, New York;
#3 and three sediment samples (XSD-7 to XSD-9) within Embayment #4 pesticides, inorganics TAMS 2000
- . . . Embayment #2 Investigation Report ;
Embayment #2 Investigation 2001 8 sediment borings within Embayment #2 (SD-58 to SD-65) BTEX, PAHs, PCBs, RCRA metals, TOC N/A

BBL 2002

2002 Sediment Investigation

April to June 2002

45 sediment borings: 14 previously sampled locations and 22 new locations [SD-66
to SD-88]

PAHs, TOC, geotechnical parameters

Geophysical survey, in-situ vane shear testing,
geochronological sampling, benthic
macroinvertebrate survey

Comprehensive Sediment
Investigation Report; BBL 2003

2003-2006 PAH Bioavailability and

Characterization of the
Bioavailability and Toxicity of PAHs

Sediment Toxicity Investigation 2003 to 2006 26 sediment locations within OU2 PAHs (total extractable and porewater) Toxicity testing (17 locations in OU2) in Aquatic Sediments near the
Activities Hudson MGP Site, Hudson, New
York; RETEC 2007
. . 2007 Supplemental Sediment
2007 Supplemental Sediment Sampling | - oo4;p6r 2007 7 sediment borings (SD-87R, SD-91 through SD-96) PAHs, forensic PAHs, TOC NIA Sampling Letter Report; ARCADIS
Activities
BBL 2008
. - . - . . . - PAH;gs (9 locations); forensic PAHs and Revised Comprehensive Sediment
2007-2009 OU2 Sediment Monitoring 2007, 2008, 2009 16 sediment monitoring locations for Embayment #1; 3 sediment monitoring TPH (10 locations); NAPL TPH and PAH (2| N/A Investigation Report; ARCADIS

Program

locations for Embayment #2

locations)

2011

2009 Supplemental Sediment
Investigation

October 2009

62 surface sediment samples: 53 from the Hudson River adjacent to the site and
nine reference location samples north, west, and south of the site; 22 TarGOST™
sediment borings; 5 NAPL confirmation borings

Porewater NOAA PAHs and PAH gs; Bulk
Sediment NOAA PAHSs, PAH,zs, TOC,
SOC, ammonia, pH

Grain size; PAH bioavailability and benthic
macroinvertebrate survey (41 locations);
TarGOST™ survey (22 locations)

Revised Comprehensive Sediment
Investigation Report; ARCADIS
2011

Pre-Design Investigations

2013 Pre-Design Investigation

Between August 7 and
September 17, 2013

Submerged aquatic vegetation survey;

21 environmental borings: 17 borings within the ARC, 4 borings south of the ARC;
Forensic evaluation of TPH;

5 geotechnical soil borings with SPT and geotechnical soil sampling, geotechnical
laboratory analysis;

4 cone penetrometer test installations with geotechnical laboratory analysis

PAHs in porewater by solidphase
microextraction; forensic PAHs; forensic
TPH; toxicity characteristic leaching
procedure

Diver survey; geotechnical analysis (particle size,

moisture content, atterberg limit, percent organics,
triaxial compression, 1D consolidation properties,

specific gravity

Remedial Design Work Plan ;
ARCADIS 2014

2015 Pre-Design Investigation

Between April 23 and
May 28, 2015

Within and around the ARC

N/A

Updated bathymetric survey; additional topographic
survey of the nearshore, shallow water areas; side
scan sonar survey; acoustic sub-bottom profiling;
magnetometer survey; river velocity data
measurement

Section 2.2.4 of this Remedial
Design Report

Notes:
ARC = Area of Remedial Consideration

BTEX = Benzene, toluene, ethylbenzene, and total xylene

N/A = not applicable
NAPL = Non-aqueous phase liquid

OU = Operable Unit

PAHSs = Polycyclic aromatic hydrocarbons
PAH;¢ = 16 priority pollutant PAHs

PCB = Polychlorinated biphenyl

NOAA PAHs = 34 National Oceanic and Atmospheric Administration PAHs

Table 1

SOC = soot organic carbon
SPT = Standard penetration testing
SVOC = Semivolatile organic compound

TOC = Total organic carbon
TPH = Total petroleum hydrocarbons
VOC = Volatile organic compound

RCRA = Resource Conservation and Recovery Act hazardous waste characteristics (ignitability, corrosivity, reactivity, toxicity)
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Table 2

Summary of Waste Characterization Analyses

Final Remedial Design Report for Operable Unit 2

National Grid - Hudson (Water Street) Site, Hudson, New York

A ARCADIS

Design & Consultancy
for natural and
built assets

Date Collected: (mg/L) Criteria (mg/L) 09/09/13 09/09/13
PCB-1016 - - mg/kg 0.042 U 0.040 U
PCB-1221 - - mg/kg 0.042 U 0.040 U
PCB-1232 - - mg/kg 0.042 U 0.040 U
PCB-1242 - - mg/kg 0.042 U 0.040 U
PCB-1248 - - mg/kg 0.042 U 0.040 U
PCB-1254 - - mg/kg 0.042 U 0.040 U
PCB-1260 - - mg/kg 0.042 U 0.040 U
Miscellaneous

Cyanide - -- mg/kg 0.15U 0.14U
Heat Content - - BTU/Ib 988 1,220
Solids, percent - - % 76.7 79.3
Sulfur, percent - - % 0.10U 0.20
Volatile Organic Compounds

1,1-Dichloroethane -- -- mg/kg 0.740 U 0.150 U
1,2-Dichloroethane 0.5 10 mg/kg 0.740 U 0.150 U
1,1-Dichloroethene 0.7 14 mg/kg 0.740 U 0.150 U
cis-1,2-Dichloroethene -- - mg/kg 0.740 U 0.150 U
trans-1,2-Dichloroethene -- -- mg/kg 0.740 U 0.150 U
1,2-Dichloropropane -- -- mg/kg 0.740 U 0.150 U
cis-1,3-Dichloropropene -- - mg/kg 0.740 U 0.150 U
trans-1,3-Dichloropropene -- -- mg/kg 0.740 U 0.150 U
1,1,2,2-Tetrachloroethane - - mg/kg 0.740 U 0.150 U
1,1,1-Trichloroethane - - mg/kg 0.740 U 0.150 U
1,1,2-Trichloroethane - - mg/kg 0.740 U 0.150 U
2-Butanone 200.0 4000 mg/kg 1.80 U 0.370 U
2-Hexanone - -- mg/kg 1.80 U 0.370 U
4-Methyl-2-pentanone -- -- mg/kg 1.80 U 0.370 U
Acetone - -- mg/kg 3.70U 0.750 U
Benzene 0.5 10 mg/kg 0.534 0.037 U
Bromodichloromethane -- -- mg/kg 0.740 U 0.150 U
Bromoform - -- mg/kg 0.740 U 0.150 U
Bromomethane -- -- mg/kg 0.740 U 0.150 U
Carbon disulfide - -- mg/kg 1.80 U 0.370 U
Carbon Tetrachloride 0.5 10 mg/kg 0.740 U 0.150 U
Chlorobenzene 100.0 2000 mg/kg 0.740 U 0.150 U
Chloroethane - -- mg/kg 1.80 U 0.370 U
Chloroform 6.0 120 mg/kg 0.740 U 0.150 U
Chloromethane - -- mg/kg 1.80 U 0.370 U
Dibromochloromethane -- -- mg/kg 0.740 U 0.150 U
Ethylbenzene -- -- mg/kg 6.85 0.150 U
Methylene chloride -- -- mg/kg 0.740 U 0.150 U
Styrene - -- mg/kg 1.80 U 0.370 U
Tetrachloroethene 0.7 14 mg/kg 0.740 U 0.150 U
Toluene - -- mg/kg 1.80 U 0.370 U
Trichloroethene 0.5 10 mg/kg 0.740 U 0.150 U
TPH-GRO - - mg/kg 71U 72U
Vinyl chloride 0.2 4 mg/kg 0.740 U 0.150 U
Xylene - -- mg/kg 5.44 0.150 U

Table 2

13



Design & Consultancy
for natural and
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A ARCADIS
Summary of Waste Characterization Analyses

Final Remedial Design Report for Operable Unit 2
National Grid - Hudson (Water Street) Site, Hudson, New York

Location ID: TCLP Criteria 20x TCLP WC-NORTH WC-SOUTH
Date Collected: (mg/L) Criteria (mg/L) 09/09/13 09/09/13

Semi-Volatile Organic Compounds

1,2-Dichlorobenzene -- -- mg/kg 1.60 U 0.300 U
1,2,4-Trichlorobenzene - - mg/kg 1.60 U 0.300 U
1,3-Dichlorobenzene -- -- mg/kg 1.60 U 0.300 U
1,4-Dichlorobenzene 7.5 150 mg/kg 1.60 U 0.300 U
bis (2-Chloroethoxy) methane - -- mg/kg 1.60 U 0.300 U
bis (2-Chloroethyl) ether - -- mg/kg 1.60 U 0.300 U
bis (2-Chloroisopropyl) ether - -- mg/kg 1.60 U 0.300 U
2-Chloronaphthalene - -- mg/kg 1.60 U 0.300 U
2-Chlorophenol - -- mg/kg 1.60 U 0.300 U
bis (2-Ethylhexyl) phthalate - -- mg/kg 1.60 U 0.300 U
2-Methylnaphthalene -- -- mg/kg 34.6 0.120 U
2-Methylphenol 200 4000 mg/kg 3.20U 0.600 U
2-Nitroaniline -- - mg/kg 3.20U 0.600 U
2-Nitrophenol -- - mg/kg 3.20U 0.600 U
2,4-Dichlorophenol -- -- mg/kg 3.20U 0.600 U
2,4-Dimethylphenol -- -- mg/kg 3.20U 0.600 U
2,4-Dinitrophenol -- -- mg/kg 6.30 U 1.20 U
2,4-Dinitrotoluene 0.13 2.6 mg/kg 3.20U 0.600 U
2,4,5-Trichlorophenol 400.0 8000 mg/kg 3.20U 0.600 U
2,4,6-Trichlorophenol 2.0 40 mg/kg 3.20U 0.600 U
2,6-Dinitrotoluene -- -- mg/kg 3.20U 0.600 U
3-Nitroaniline -- - mg/kg 3.20U 0.600 U
3,3'-Dichlorobenzidine -- -- mg/kg 1.60 U 0.300 U
3&4-Methylphenol 200 4000 mg/kg 3.20U 0.600 U
4-Bromophenyl phenyl ether -- -- mg/kg 1.60 U 0.300 U
4-Chloro-3-methyl phenol - -- mg/kg 3.20U 0.600 U
4-Chloroaniline - -- mg/kg 3.20U 0.600 U
4-Chlorophenyl phenyl ether - -- mg/kg 1.60 U 0.300 U
4-Nitroaniline -- - mg/kg 3.20U 0.600 U
4-Nitrophenol -- - mg/kg 6.30 U 1.20 U
4,6-Dinitro-o-cresol -- -- mg/kg 3.20U 0.600 U
Acenaphthene - -- mg/kg 26.3 0.120 U
Acenaphthylene -- -- mg/kg 1.62 0.120 U
Anthracene - -- mg/kg 11.5 0.120 U
Benzo (a) anthracene - -- mg/kg 8.03 0.120 U
Benzo (a) pyrene - -- mg/kg 6.91 0.120 U
Benzo (b) fluoranthene - -- mg/kg BIojl 0.120 U
Benzo (g,h,i) perylene - -- mg/kg 3.47 0.120 U
Benzo (k) fluoranthene - -- mg/kg 3.16 0.120 U
Butyl benzyl phthalate -- -- mg/kg 1.60 U 0.300 U
Carbazole - -- mg/kg 1.19 0.120 U
Chrysene - -- mg/kg 6.84 0.120 U
Dibenzo (a,h) anthracene - -- mg/kg 0.959 0.120 U
Dibenzofuran - -- mg/kg 3.15 0.120 U
Di-n-butyl phthalate -- -- mg/kg 1.60 U 0.300 U
Di-n-octyl phthalate -- -- mg/kg 1.60 U 0.300 U
Diethyl phthalate -- -- mg/kg 1.60 U 0.300 U
Dimethyl phthalate -- - mg/kg 1.60 U 0.300 U
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Table 2
Summary of Waste Characterization Analyses

Final Remedial Design Report for Operable Unit 2
National Grid - Hudson (Water Street) Site, Hudson, New York

A ARCADIS

Design & Consultancy
for natural and
built assets

Location ID: TCLP Criteria 20x TCLP Sample Units WC-NORTH WC-SOUTH
Date Collected: (mg/L) Criteria (mg/L) 09/09/13 09/09/13
Fluoranthene - -- mg/kg 18.8 0.170
Fluorene - -- mg/kg 9.51 0.120 U
Hexachlorobenzene 0.13 2.6 mg/kg 1.60 U 0.300 U
Hexachlorobutadiene 0.5 10 mg/kg 1.60 U 0.300 U
Hexachlorocyclopentadiene -- -- mg/kg 3.20U 0.600 U
Hexachloroethane 3.0 60 mg/kg 1.60 U 0.300 U
Indeno (1,2,3-cd) pyrene - -- mg/kg 2.63 0.120 U
Isophorone - -- mg/kg 1.60 U 0.300 U
Naphthalene -- - mg/kg 52.8 0.120 U
Nitrobenzene -- -- mg/kg 1.60 U 0.300 U
N-Nitroso-di-n-propylamine - -- mg/kg 1.60 U 0.300 U
N-Nitrosodiphenylamine - -- mg/kg 1.60 U 0.300 U
Pentachlorophenol 100 2000 mg/kg 3.20U 0.600 U
Phenanthrene - -- mg/kg 43.2 0.196
Phenol -- -- mg/kg 1.60 U 0.300 U
Pyrene -- - mg/kg 22.5 0.145
TPH-DRO - - mg/kg 1180 20U
Arsenic 5.0 100 mg/kg 4.0 2.4
Barium 100.0 2000 mg/kg 52.9 19.0
Cadmium 1.0 20 mg/kg 0.33U 0.38U
Chromium 5.0 100 mg/kg 9.6 5.9
Lead 5.0 100 mg/kg 50.7 6.0
Mercury 0.2 4 mg/kg 0.092 0.041
Selenium 1.0 20 mg/kg 0.81U 0.95U
Silver 5.0 100 mg/kg 0.41U 0.47 U
Notes:

1. Samples collected by Arcadis on the dates indicated.

2. Samples analyzed by Accutest in Marlborough, MA and Dayton, NJ.
3. Shading indicates that the analyte was detected.

4. U - The compound was analyzed for but not detected. The associated value is the compound

reporting limit.

5. Regulatory levels obtained from: https://www.epa.gov/sites/production/files/2015-06/documents/tclp.pdf

Abbreviations:

BTU/Ib = British thermal unit per pound

mg/kg = milligram per kilogram

mg/L = milligram per liter

PCB = polychlorinated biphenyl

TCLP = toxicity characteristic leaching procedure
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A ARCADIS

Permits and Review Requirements Summary
Final Remedial Design Report for Operable Unit 2
National Grid — Hudson (Water Street) Site, Hudson, New York

Required Permit Timeline Requirement Satisfied
Permits to be Obtained by National Grid/Arcadis
Joint Permit Application 75-120 days Clean Water Act (CWA) Section 401, Water Quality Certification (WQC)

CWA Section 404

Section 10 of the Rivers and Harbors Act

New York State Department of State, Coastal Management Program
Public Lands Law, Article 6, Section 75

New York State Protection of Waters Program, Environmental
Conservation Law (ECL) Article 15, Title 5/6 the New York Codes, Rules,
and Regulations (5/6 NYCRR) Part 608

Consultation with the U.S. Fish and Wildlife 60-90 days Section 7 of the Endangered Species Act (ESA) and Fish and Wildlife
Service and the National Marine Fisheries Coordination Act of 2002
Service (NMFS)

National Historic Preservation Act (NHPA) — 60-90 days Section 106 of the NHPA
Assessment of Adverse Effects
State Historic Preservation Office (SHPO) — 60-90 days Section 106 of the NHPA

Assessment of Adverse Effects
New York State Historic Preservation Act of 1980, Section 14.09

State Pollutant Discharge Elimination System 75-120 days SPDES, ECL Article 17, Titles 7 and 8
(SPDES) General Permit for Stormwater

Discharges from Construction Activity (see Clean Water Act, 33 USC Part 1250 et seq.
Note 3)

SPDES Equivalency Permit (see Note 3) 75-120 days SPDES, ECL Article 17, Titles 7 and 8

Clean Water Act, 33 USC Part 1250 et seq.

Permits to be Obtained by Contractor

City of Hudson Permits 30 days Hudson Code of Ordinances

0781611214_Table 3 1/2
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e 2 A ARCADIS

Permits and Review Requirements Summary
Final Remedial Design Report for Operable Unit 2
National Grid — Hudson (Water Street) Site, Hudson, New York

Notes:
1. The following federal regulations and guidance may also be applicable to the activities associated with implementing the RA:
e  Emergency Planning and Community Right-to-Know Act, 40 CFR 302, 350, 355, 370
e  Occupational Safety and Health Administration Standards, 29 CFR 1910 and 1926
e United States Department of Transportation, Transportation Requirements, 49 CFR
e Marine Safety, United States Coast Guard Regulations

e American Society for Testing and Materials, D3740 (Standard Practice for Minimum Requirements for Agencies Engaged in Testing and/or Inspection of Soil and Rock
as Used in Engineering Design and Construction) and E329 (Standard Specification for Agencies Engaged in Construction Inspection, Testing, or Special Inspection)

e International Organization for Standardization, ISO 9000 Quality Management Systems
e  American National Standards Institute, ANSI/ASQC E4-1994

2. Atthe time of preparing this Remedial Design, the City of Hudson does not have an approved Waterfront Revitalization Program. As such, neither a City of Hudson
Project Review nor a State Environmental Quality Review Act (SEQRA) Environmental Assessment Form is required for this project. Approved Waterfront
Revitalization Programs are listed at: http://www.dos.ny.gov/opd/programs/WFERevitalization/LWRP _status.html.

3. A SPDES permit was obtained for the 2004-2005 remedial construction at OU-1.

0781611214_Table 3 22
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NOTES:

1. BASE MAP FROM TOPQOGRAPHIC SURVEY BY BOSK ASSOCIATES, DRAWING FILE HUDSONDL.DWG, DATED
3/24/95. 2. THE RIVER SHORELINE WAS SURVEYED BY ARCADIS USING SURVEY—-GRADE GPS

GREENE COUNTY
EQUIPMENT IN DECEMBER 1995, AUGUST 1996, MARCH 1998, SPRING 2002, AND OCTOBER 2009.

MIDDLE GROUND FLATS
2. OU2 IS IDENTIFIED BY NYSDEC AS A PORTION OF THE HUDSON RIVER ADJACENT TO THE SITE INCLUDING
SEDIMENTS IN EMBAYMENTS #2, #3, AND #4.

3. PROPERTY BOUNDARIES AND ADDITIONAL SHORELINE INFORMATION WERE OBTAINED FROM CITY OF HUDSON
TAX MAP, 1009.11, DATED SEPTEMBER 2016. THE HUDSON RIVER, INCLUDING THE BED OF THE HUDSON
RIVER, IS OWNED BY THE STATE OF NEW YORK.
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APPROXIMATE LOCATION OF BURIED FIBER OPTIC CABLES SCANNED FROM SHEET 2 OF 2 "PLAN &
PROFILE HUDSON RIVER CROSSING BETWEEN HUDSON AND ATHENS, COLUMBIA AND GREEN COUNTIES, NEW
YORK” BARRETT, BONACCI, HYMAN AND VANWEELE, P.C., 175 A COMMERCE DRIVE, HAUPPAUGE, NEW
YORK, OCTOBER 13, 1993. RECEIVED FROM DAVID FINGER, CHIEF ENGINEER, MID—HUDSON CABLE,
CATSKILL, NEW YORK.

APPROXIMATE LOCATION OF VERIZON UNBURIED COPPER CABLE POINTED OUT BY GERALD DALY,
CONTRACT INSPECTOR, VERIZON SOUTH CAIRO, NEW YORK ON APRIL 17, 2002.

BATHYMETRIC SURVEY AND DEBRIS SURVEY CONDUCTED BY AQUA SURVEY, INC. ON APRIL 23-29 2015.
GRID SYSTEM FOR SURVEY IS IN U.S. SURVEY FEET RELATIVE TO THE NEW YORK STATE PLANE
COORDINATE SYSTEM, EAST ZONE (3101), NAD83. ALL ELEVATIONS ARE IN FEET AND ARE REFERENCED TO
NAVD88.

AS DESCRIBED IN THE FINAL ENGINEERING REPORT — REMEDIAL ACTION IMPLEMENTATION OF OPERABLE
UNIT 1, A PERMANENT SHEETPILE WALL WAS INSTALLED AROUND THE SEDIMENT REMOVAL AREA AND
ALONG THE WESTERN ALIGNMENT OF EMBAYMENT #1. THIS STEEL SHEET PILE WALL WAS LEFT IN PLACE
TO PROVIDE ADDITIONAL PROTECTION AGAINST THE POTENTIAL LATERAL SUBSURFACE MIGRATION OF
IMPACTED MATERIAL FROM SURROUNDING PROPERTIES INTO EMBAYMENT #1. THE SHEETPILE WALL AT THE
MOUTH OF EMBAYMENT #1 WAS CUT OFF AT THE MUDLINE FOLLOWING COMPLETION OF THE OU1
REMEDIATION.

SEDIMENT SAMPLE/CORE LOCATIONS AND PORTIONS OF THE RIVER SHORELINE WERE SURVEYED BY
ARCADIS USING SURVEY—GRADE GPS EQUIPMENT IN DECEMBER 1995, AUGUST 1996, MARCH 1998, SPRING
2002, AND OCTOBER 2009.

AN "R" WAS ADDED TO SAMPLE ID "SD—87R” TO DISTINGUISH THE 2007 SUPPLEMENTAL SEDIMENT
SAMPLING LOCATION FROM THE 2002 SAMPLE LOCATION, SD—87 LOCATED IN EMBAYMENT #4.

NATIONAL GRID
HUDSON (WATER STREET) SITE, HUDSON, NEW YORK
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GEOTECHNICAL BORING (PRIOR TO 2013)
2013 IN-WATER ENVIRONMENTAL BORING
2013 IN-WATER GEOTECHNICAL SOUNDING
2013 IN—-WATER GEOTECHNICAL BORING

TARGOST AND/OR TARGOST CONFIRMATION
BORING LOCATION

1995/1996 SEDIMENT CORE AND/OR SAMPLE
LOCATION

1998 C & A SEDIMENT SAMPLING LOCATION
2001 SEDIMENT SAMPLE LOCATION
2002 SEDIMENT SAMPLE LOCATION

2007 SUPPLEMENTAL SEDIMENT CORE AND/OR
SAMPLE LOCATION

BOUNDARY OF OPERABLE UNIT 1

APPROXIMATE EXTENT OF OPERABLE UNIT 2

BATHYMETRIC CONTOUR (2-FOOT INTERVAL)
—_— — éﬁzﬁgé“ﬁATE BOUNDARY OF THE SHIPPING

PNOS_S 7]  EMBAYMENT # REMEDIATED AREA

ONLON N OO0

Moo EXISTING SHEETPILE (SEE NOTE #5)

e mw mw omw omm AREA FOR REMEDIAL CONSIDERATION

NOTES:

BASE MAP FROM TOPOGRAPHIC SURVEY BY BOSK ASSOCIATES, DRAWING
FILE HUDSONDL.DWG, DATED 3/24/95. 2. THE RIVER SHORELINE WAS
SURVEYED BY ARCADIS USING SURVEY—GRADE GPS EQUIPMENT IN
DECEMBER 1995, AUGUST 1996, MARCH 1998, SPRING 2002, AND
OCTOBER 2009.

0UZ2 IS IDENTIFIED BY NYSDEC AS A PORTION OF THE HUDSON RIVER
ADJACENT TO THE SITE INCLUDING SEDIMENTS IN EMBAYMENTS #2, #3,
AND #4.

PROPERTY BOUNDARIES AND ADDITIONAL SHORELINE INFORMATION WERE
OBTAINED FROM CITY OF HUDSON TAX MAP, 1009.11, DATED SEPTEMBER
2016. THE HUDSON RIVER, INCLUDING THE BED OF THE HUDSON RIVER,
IS OWNED BY THE STATE OF NEW YORK.

BATHYMETRIC SURVEY AND DEBRIS SURVEY CONDUCTED BY AQUA
SURVEY, INC. ON APRIL 23-29 2015. GRID SYSTEM FOR SURVEY IS IN
U.S. SURVEY FEET RELATIVE TO THE NEW YORK STATE PLANE
COORDINATE SYSTEM, EAST ZONE (3101), NAD83. ALL ELEVATIONS ARE IN
FEET AND ARE REFERENCED TO NAVD88.

AS DESCRIBED IN THE FINAL ENGINEERING REPORT — REMEDIAL ACTION
IMPLEMENTATION OF OPERABLE UNIT 1, A PERMANENT SHEETPILE WALL
WAS INSTALLED AROUND THE SEDIMENT REMOVAL AREA AND ALONG THE
WESTERN ALIGNMENT OF EMBAYMENT #1. THIS STEEL SHEET PILE WALL
WAS LEFT IN PLACE TO PROVIDE ADDITIONAL PROTECTION AGAINST THE
POTENTIAL LATERAL SUBSURFACE MIGRATION OF IMPACTED MATERIAL
FROM SURROUNDING PROPERTIES INTO EMBAYMENT #1. THE SHEETPILE
WALL AT THE MOUTH OF EMBAYMENT # WAS CUT OFF AT THE MUDLINE
FOLLOWING COMPLETION OF THE OU1 REMEDIATION.
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IN-RIVER WORK

e —

Decant Water to WWTP To Staging Area

Clean
Backfill

SEDIMENT REMOVAL TRANSFER OF SEDIMENT TO BACKFILL PLACEMENT
OFFLOADING/UPLAND STAGING AREA

UPLAND STAGING
AREA ACTIVITIES

12/09/2016 SYRACUSE, DIV/GROUP: ENV/IM-DV DJHOWES

B0039193/0008/00002/39193G01.CDR

Temporary Structure

Legend:
—> —=3 Water
» N\  waterTreatment T ) Sediments
. To Sediment Decant Water Treatment
i Offsite Transport Water Discharge
I -
1 to River

SEDIMENT STAGING AREA WITH WASTEWATER TREATMENT SEDIMENT OFFSITE TRANSPORT
TEMPORARY STRUCTURE AND DISPOSAL
NATIONAL GRID
HUDSON (WATER STREET) SITE, HUDSON, NEW YORK
FINAL REMEDIAL DESIGN REPORT
NOTE:
Other methods for removal, dewatering, and water treatment CONCEPTUAL PROCESS
may be used pending receipt of Contractor’s Operations Plan. FLOW DIAGRAM
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FIGURE 7
PRELIMINARY PROJECT SCHEDULE
NATIONAL GRID

HUDSON (WATER STREET) SITE, HUDSON, NEW YORK

FINAL REMEDIAL DESIGN REPORT

ID Task Name Duration  Start Finish Predecessors 1 2 2
Aprf\/laJJun‘ Jul ‘AuéSep‘Oct‘NodDecJan‘FedMaHAprMaJJun‘ Jul ‘AuéSep‘Oct‘NoJDecJan‘Feb‘MaﬂAprMa\JJun‘ Jul %uéSep‘Oct‘NoJDecJan‘FedMaﬂApri\/laJJun‘ Jul %uéSep‘Oct‘NoJDec
1 | 70% Draft Remedial Design (RD) 0 days Thu 4/25/19 Thu4/25/19
2 Receive NYSDEC Comments on 70% Draft RD 0 days Thu 4/25/19 Thu 4/25/19 Receive NYSDEC Comments on 70% Draft RD ’Msﬁ
3 | Final Remedial Design 126 days Mon 2/10/20 Mon 8/3/20 i 1
4 Prepare Final RD 51days Mon2/10/20 Mon 4/20/20 2FS+207 days Prepare Final RD
10 Submit Final RD to NYSDEC 0 days Mon 4/20/20 Mon 4/20/20 9 Submit Final RD to NYSDEC 14/20
11 NYSDEC Review of Final RD 30days Tue4/21/20 Mon6/1/20 10 -
12 Receive NYSDEC Comments on Final RD 0 days Mon 6/1/20 Mon 6/1/20 11 0i5/1
13 Revise Final RD 30days Tue6/2/20 Mon 7/13/20 12 _—
14 NYSDEC Review of Revised Final RD 15days Tue 7/14/20 Mon 8/3/20 13 i
15 NYSDEC Approval of Revised Final RD 0 days Mon 8/3/20 Mon 8/3/20 14 NYSDEC Approval of Revised Final RD #8/3
16 | Permitting 120 days Tue 8/4/20 Mon 1/18/21 1 1
17 Permitting 120 days Tue 8/4/20 Mon 1/18/21 15
18 | Bidding 266 days Tue 6/2/20 Tue 6/8/21 I 1
19 Prepare Bid Documents 60days Tue6/2/20 Mon 8/24/20 12 —
23 Bid Period 45days  Tue 8/25/20 Mon 10/26/2(22
24 Bid Walk 0 days Wed 9/2/20 Wed 9/2/20 23S5+7 days Bid Wali» 9/2
25 Review of Bids 30days Tue 10/27/20 Mon 12/7/20 23 -
26 Contractor Selection 0 days Mon 12/7/20 Mon 12/7/20 25 Contractor Selection %12/7
27 Procurement/Contracting 75days Tue 12/8/20 Mon 3/22/21 26 H
28 Pre-Mobilization Contractor Submittals 56 days  Tue3/23/21 Tue6/8/21 27 L ———
29 | Commence Construction 91 days Wed 8/11/21 Wed 12/15/2: '
30 Mobilization and Site Preparation 15 days Wed 8/11/21 Tue 8/31/21 28 3
31 In-Water Construction 65days Wed9/1/21 Tue 11/30/21 30 L -
32 Upland Restoration and Demobilization 11 days Wed 12/1/21 Wed 12/15/2131 i
Project: Fig 7 Schedule_revised Task Split oo Milestone ® Summary 1 Manual Progress

Date: 4/20/20

NOTE: Durations for document review are estimated. Other line items that are dependent on document review may need to be adjusted pending achievement of proposed review durations. Construction schedule to be determined by selected Contractor.
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2017 Dewatering Treatability Study Memorandum
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DRAFT MEMO A ARCADIS

Arcadis of New York, Inc.

To: Copies:
One Lincoln Center
Steven DilLella, National Grid Mark Gravelding, P.E., Arcadis 110 West Fayette Street
. . . L . Suite 300
Brian Stearns, P.E., National Grid Eric Dievendorf, P.E., Arcadis Su'
yracuse
Heather VanDewalker, P.E., New York 13202
Arcadis Tel 315 446 9120
Fax 315 449 0017
From:

Arcadis Treatability Laboratory

Date: Arcadis Project No.:

December 21, 2017 B0036702.0002

Subject:

Hudson Water Street Dewatering Treatability Study Memorandum

Introduction and Background

This sediment dewatering memorandum describes the methods and results of the treatability study
conducted in 2017 to evaluate the optimal stabilization amendment(s) and mix ratio that will produce the
required moisture content/free liquid and strength to support handling, transport, and offsite disposal of
dredged spoils during implementation of the sediment removal remedial action (RA) at Operable Unit 2
(OU-2) at the former National Grid Hudson Water Street manufactured gas plant (MGP) site (the Site) in
Hudson, New York. These results will be used to refine the design of RA implementation methods.

The sediment samples that were used in the treatability study were collected as part of pre-design
investigation (PDI) activities in 2013. The samples were collected from representative locations within the
Area for Remedial Consideration (ARC) and composited into four buckets for shipment to the Arcadis
Treatability Laboratory in Durham, North Carolina. These samples remained sealed in a controlled
environment from the time of receipt until the treatability study commenced. The Arcadis Treatability
Laboratory was responsible for preparing samples, performing certain testing directly, and coordinating the
remaining testing with Geotechnics, Inc. (Geotechnics), a subcontracted geotechnical laboratory in
Raleigh, North Carolina.

G:\Clients\National Grid\Hudson Water Street\11 Draft Reports and Presentations\2017 Treatability Study\Results Report\HWS Treatability
Results_2017-12-21.docx Page:
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Performance Objectives

Excavated materials will need to meet two performance standards for disposal:

o Materials being transported offsite must be sufficiently dewatered to meet the requirement of no
free liquid using paint filter testing (USEPA Method 9095B) in conformance with 40 CFR
§264.314(b). In addition, the stabilization process should minimize the amount of free water
released from the stabilized material as a result of transportation.

e Materials disposed of at an offsite landfill facility may be required to meet minimum strength
standards to be suitable for supporting additional material and the final cover system with limited
consolidation. This requirement varies by facility, and may not always be required, but is typically
a minimum compaction of 85% of the maximum dry unit weight.

Amendments Tested

Dewatering amendments are considered amendments that are capable of physically or chemically binding
water to result in improved sediment handling characteristics (e.g., passing paint filter testing).
Solidification amendments are considered amendments that result in the development of strength
formation. The treatability study was designed to select an amendment that will serve both functions.

The following amendments were tested in this treatability study:
e Portland cement (PC) — La Farge, New England
e Cement kiln dust (CKD) — La Farge, Michigan
e Calciment - Mintek Resources, Inc.

Phased Testing Procedures and Results

To allow for adaptive decision making regarding successful mixing strategies, the treatability study was
conducted using a multi-step, phased approach in which the results from each step were evaluated to
guide further bench scale testing.

Step 1: Sample Preparation and Baseline Analyses

Baseline Homogenization and Geotechnical Characterization

Approximately four to five gallons of sediment from each of four boring locations were shipped to the
Arcadis Treatability Laboratory in sealed, screw-top plastic buckets. The samples were stored at ambient
room temperature inside the original containers until further processing. The sediment samples then were
composited individually within the respective buckets using an electric drill and steel mixing auger. One-
gallon subsamples of each homogenized sediment sample were collected in plastic buckets and submitted
to Geotechnics, Inc. in Raleigh, NC for baseline grain size and Atterberg limits analysis by ASTM D422
and ASTM D4318, respectively. The results of the baseline geotechnical characterization are presented in
Table 1. It should be noted that the USCS Classification listed for Composites 3 and 4 is Silty Clay. This
classification is a default setting for auto-generated soil classifications with high silt/clay content based on
sieve analysis results. By evaluating the Atterberg limits and hydrometer data (USDA Classification),
Arcadis recommends considering this material as Clayey Silt for geotechnical purposes.

arcadis.com
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Table 1. Baseline Geotechnical Characterization Results

Atterberg Limits USCS Classification and Particle Size (ASTM D422) USDA Classification

Sample ID

(ASTM D4318) Gravel Sand Silt/Clay Class Gravel Sand Silt Clay
Composite 1 Non-Plastic 15.01% | 44.50% | 40.48% Silty Sand w/ Gravel 19.94% | 46.01% | 25.59% | 8.46% Sandy Loam
Composite 2 Non-Plastic 1.37% | 33.59% | 65.04% Sandy Silt 3.12% | 39.17% | 51.03% | 6.68% Silt Loam
Composite 3 Non-Plastic 0.79% | 12.87% Silty Clay* 1.51% | 17.75% | 59.78% | 20.96% Silt Loam
Composite 4 Non-Plastic 2.24% | 26.69% | 71.07% Silty Clay* w/ Sand 4.45% | 33.21% | 52.22% | 10.12% Silt Loam

*Note: Silty Clay is a default lab designation. Based on the Atterberg limits and hydrometer data (USDA Classification), Arcadis recommends considering this
material as Clayey Silt for geotechnical purposes.

Gravity Dewatering Analysis

Subsamples of each of the four composites then were processed for gravity dewatering and subsequent
paint filter testing. A known mass of sediment was placed onto an 18 x 14 mesh screen fitted over a one-
gallon plastic bucket. The samples then were covered using two-gallon plastic buckets (placed upside
down over the gravity dewatering apparatus) and allowed to drain for 24 hours. After 24 hours of gravity
dewatering, the mass of water drained from each sample was recorded, the moisture content of the
sediment retained on the mesh screen was processed, and the retained sediment was tested for free
liquids by EPA Method 9095B. Under this method, a sample is considered passing if free liquids are not
present following the 5-minute test period, whereas a failing sample will drip or otherwise release free
liquid during the 5-minute test period. The results of these tests are presented in Table 2. All four gravity
dewatered sediment samples passed the paint filter test after 24 hours of gravity dewatering.

Table 2. Baseline Gravity Dewatering and Paint Filter Results
Paint Filter

Testing
(GEESLETD]

Gravimetric Geotechnical
Moisture Content of Moisture Content of
Retained Sediment Retained Sediment

Wet sediment
placed on
screen (g)

Water

Sample ID

dripped (g)

Composite 1 878 22.10% 28.37%

Composite 2 739 18 19.63% 24.43% Pass
Composite 3 987 1 21.87% 27.99% Pass
Composite 4 861 7 20.70% 26.10% Pass

Step 2. Initial Sediment Dewatering/Solidification

Composite 2 sediment was selected for Step 2 testing as a conservatively representative material. That is,
the material in this sample exhibited a higher fines content than the average material at the site (more
similar to Composite 1), but was not an extreme case (such as Composite 3). The material was moisture
content-amended to target 10% standing water by total volume, which is anticipated to be representative
of sediment conditions following mechanical dredging and provide a conservative scenario for further
chemical dewatering tests. Tap water from the Treatability Laboratory was added to the Composite 2
bucket and mixed thoroughly into the sediment using an electric drill and steel mixing auger. Duplicate
moisture samples were collected and processed on the moisture-amended sediment; an average
geotechnical moisture content of 33.84% resulted following the water addition. A subsample of the
moisture-amended Composite 2 sediment was tested for free liquids by paint filter, which failed within the
5-minute window.

Using subsamples of the moisture-amended Composite 2 sediment, the three dewatering amendments
then were blended into the sediment at a 10% addition rate by sediment dry mass using an electric drill
and stainless-steel propeller (Mixes C2-1, C2-2, and C2-3 in Table 3). These mixes were tested for free

arcadis.com
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liquids after one-hour and 24-hour curing intervals, with all samples passing (no free liquids). Pocket
penetrometer readings then were obtained on these mixes after 24hours of curing. The 10% PC mix
exceeded the 4.5 tons per square foot (tsf) range of the penetrometer, while the 10% calciment and 10%
CKD mixes did not develop any recordable strength.

A series of mixes at a 5% addition rate by sediment dry mass were then created using moisture-amended
Composite 2 sediment (Mixes C2-4, C2-5, and C2-6 in Table 3). All three of these mixes failed the paint
filter test for free liquids at the one-hour curing interval, and all three mixes passed at the 24-hour curing
interval. Next, a series of 7.5% addition rate mixes were created and tested for free liquids (Mixes C2-7,
C2-8, and C2-9 in Table 3). The PC and calciment mixes passed at the one-hour curing interval, while the
CKD mix failed at this time. All three mixes passed at the 24-hour curing interval.

Step 3: Additional Sediment Dewatering/Solidification and Analysis of Test Results

Sediment remaining from Composites 1, 3, and 4 (21.8 kg, 19.0 kg, and 23.0 kg, by sediment wet mass,
respectively) were homogenized together in a single 20-gallon plastic tub using an electric drill and steel
mixing auger to support the next step of dewatering analyses. This composite was created to simulate
field conditions where material from across the dredge area may be mixed during handling in the transport
barge and at the staging area, as well as to provide sufficient material quantities to support subsequent
geotechnical characterization of candidate mixes in Step 4. Note that insufficient Composite 2 material
remained following Step 2 testing to allow homogenization at an equal rate to the other material sources
for all Step 3 and Step 4 tests. Duplicate moisture samples of this sample, designated Composite 1,3,4,
were processed and used to target a geotechnical moisture content identical to that of the previously
tested Composite 2 sample, 33.84%. The average amended moisture content of Composite 1,3,4 was
determined to be 34.95%. This sample was paint filter tested for free liquids and passed, so the sample
was adjusted to a higher moisture content until it failed the paint filter test. At a geotechnical moisture
content of 38.09%, the Composite 1,3,4 sample failed the paint filter test for free liquids and was utilized
for further testing at this moisture content.

Based on the results of free liquids testing on Composite 2 in Step 2, CKD was eliminated from further
consideration in Step 3. A series of test mixes was created using Composite 1,3,4 moisture-amended
sediment with PC and calciment at addition rates of 10% and 7.5% by sediment dry weight (Mixes C134-1,
C134-2, C134-3, and C134-4 in Table 3). Mixes were blended in plastic one-gallon buckets using an
electric drill and stainless-steel mixing propeller. A portion of each mix was transferred into a two-inch by
four-inch plastic cylindrical geotechnical mold to support pocket penetrometer testing. Pocket
penetrometer analysis of each test mold was conducted at one day and three days of curing. The
remainder of each mix was left in the original one-gallon plastic mixing bucket to cure. At curing times of
one hour and 24 hours, each mix was tested for free liquids by paint filter test. All four mixes passed at
both curing intervals. Moisture content was processed on each mix at the 24-hour curing interval. The
results of pocket penetrometer, paint filter, and moisture content analysis of these mixes are presented in
Table 4. The PC mixes developed early strength, and, by day three of curing, both mixes exceeded the
range of the pocket penetrometer. The calciment mixes failed to achieve measurable strength by day
three.

At 24 hours of cure time, the remaining sample from each mix was placed onto a sieve shaker in the
original one-gallon buckets. These samples were subjected to one hour of shaking and agitation to
simulate the effects of transport in a dump truck and any resulting release of free liquids. At the end of the
one-hour shake test, the lids of each bucket were opened and the samples were visually assessed for the
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DRAFT MEMO

liberation of free-standing water. No visual evidence of free water released following the shake test was
noted for any of the four mixes.

Table 3. Test Mix Design Recipes: Steps 2, 3, and 4

Sediment :e;:?::: Sediment PC pC Calciment Calciment CKD
oo Type Mix Description Wet Wt (gravimetric) Dry Wt  Addition Addition Addition

Mix Sediment

g % 9 % g
C2-1 10% Portland Cement 500.0 25.29% 3736 10% 374 - -
C2-2 10% Calciment 500.0 25.29% 3736 - - 10% 374 N -
C2:3 10% CKD 500.0 25.29% 3736 - - - 10% 374
C2-4 \0 o |5% Portiand Cement 500.0 25.29% 3736 5% 18.7 - - - -
C25 Composite 5% Calciment 500.0 25.29% 373.6 - - 5% 18.7 - -
c26 | (MC Amended) 5% CKD 500.0 25.29% 3736 - - - - 5% 18.7
C2-7 7.5% Portland Cement 500.0 25.29% 3736 75% 28.0 - - - -
C2-8 7.5% Calciment 500.0 25.29% 3736 - - 75% 28.0 - -
C2-9 7.5% CKD 500.0 25.29% 3736 - - - - 75% 28.0
C134-1 10% Portland Cement | 1500.0 27.58% 1086.2 10% 108.6 B - - -
C134-2 Composite |Z:2% Portland Cement | 1500.0 27.58% 1086.2 75% 815 - - - -
C134-3 P 10% Calciment 1500.0 27.58% 1086.2 - - 10% 108.6 - -
1,34 (MC
C1344 Amended) 7.5% Calciment 1500.0 27.58% 1086.2 - - 75% 815 - -
Final - 1 7.5% Portland Cement 27000 27.58% 19552 7.5% 1466 - - - -
Final- 2 7.5% Calciment 26400 27.58% 19118 - - 7.5% 1434 - -

"-" denotes the mix did not receive a dose of the particular admixture

Table 4. Step 3 Pocket Penetrometer, Paint Filter, and Moisture Content Results

Pocket Penetrometer Paint Filter Testing

24-Hour Moisture Content

Mix Sediment . o Reading (tsf) (Pass/Fail)
Mix Description
Number Type Dav 1 Dav 3 1Hour || 244iours Gravimetric Geotechnical
y y MC MC
C134-1 Composite 10% Portland Cement >45 >45 Pass Pass 25.04% 33.40%
C134-2 1,34 (MC 7.5% Portland Cement 3.25 >45 Pass Pass 26.33% 35.74%
C134-3 A‘m’ended 10% Calciment NR NR Pass Pass 24.81% 33.00%
C134-4 7.5% Calciment NR NR Pass Pass 25.29% 33.86%

NR = No reading obtained, material too soft
Step 4. Geotechnical Testing

Following the evaluation of results from Steps 2 and 3 described above, 7.5% addition rates of PC and
calciment were selected for further processing. To support the large sample volume requirements of
standard proctor testing by ASTM D698 and unconsolidated-undrained triaxial compression testing (UU
test) by ASTM D2850, five-gallon mixes of 7.5% PC and 7.5% calciment were created using Composite
1,3,4 sediment (Mixes Final-1 and Final-2 in Table 3). Mixes were thoroughly blended using an electric
drill and steel mixing auger, then submitted to Geotechnics for compaction and compression testing. A
confining pressure of 15 pounds per square inch (psi) was used during the unconsolidated-undrained
triaxial compression test. The Geotechnics report containing results of ASTM D698 and ASTM D2850
analyses on the final mixes is included as Appendix A.

Results for the compaction testing indicate that the maximum dry density is 93.0 pcf for Final-1 and 111.1
pcf for Final-2. During placement of the material during remediation/construction, it may be necessary to
test the compaction of the material for 90% or 95% maximum dry density to achieve the desired strength.
Results for the one-point Final-1 and Final-2 UU tests indicate a shear strength of 26 psi. These results
indicate that the anticipated shear strength for both the PC and calciment at 7.5% addition rate will be
similar; however, the blended material shall be placed to the associated maximum dry density of the
selected amendment during construction.
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Conclusions

Through initial testing in Step 2 and additional testing in Step 3, this treatability testing program identified
7.5% addition rates, by sediment dry weight, of either PC or calciment as being able to reduce the free
water content of site sediments such that the free liquid content of the sediment was reduced to pass paint
filter test. No free water was liberated from these mixes during shake testing, which simulated transport via
dump truck. Pocket penetrometer and geotechnical testing indicated that the 7.5% PC mix will achieve
strength sufficient to support itself within the landfill and provide strength for light future use of the landfill
area, while the 7.5% calciment mix did not achieve measurable strength.

If bearing strength is required by the disposal facility as a performance metric for amended sediments,
7.5% PC is recommended for use. If stabilization for offsite trucking is the only performance metric, 7.5%
calciment is sufficient and likely will be a lower cost option than PC.
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Geotechnical Laboratory Data




eotechnics

geotechnical & geosynthetic testing
July 21 2017

Project No. R-2017-679-002

Mr. David Liles
David.Liles@arcadis-us.com
Arcadis U.S., Inc.

4915 Prospectus Drive, Suite F
Durham, NC 27713

Cc: Andrew.Baumeister@arcadis-us.com
Transmittal
Laboratory Test Results
National Grid - Hudson

Please find attached the laboratory test results for the above referenced project. The tests were outlined
on the Project Verification Form that was transmitted to your firm prior to the testing. The testing was
performed in general accordance with the methods listed on the enclosed data sheets. The test results
are believed to be representative of the samples that were submitted for testing and are indicative only of
the specimens which were evaluated. We have no direct knowledge of the origin of the samples and
imply no position with regard to the nature of the test results, i.e. pass/fail and no claims as to the
suitability of the material for its intended use.

The test data and all associated project information provided shall be held in strict confidence and
disclosed to other parties only with authorization by our Client. The test data submitted herein is
considered integral with this report and is not to be reproduced except in whole and only with the
authorization of the Client and Geotechnics. The remaining sample materials for this project will be
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program.

We are pleased to provide these testing services. Should you have any questions or if we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics, Inc.

e S

Michael P. Smith
Regional Manager

We understand that you have a choice in your laboratory services
and we thank you for choosing Geotechnics.

DCN: Data Transmittal Letter Date: 1/28/05 Rev.: 1

2200 Westinghouse Blvd., Suite 103 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460 « www.geotechnics.net



Client:

Client Reference:
Project No.:

Lab ID:

Visual Description:

eotechnics

geotechnical & geosynthetic testing

MOISTURE DENSITY RELATIONSHIP

Arcadis U.S.,

Inc.

National Grid - Hudson
R-2017-679-002

R-2017-679-002-001

DARK GRAY SILT

ASTM D 698-12e2

Boring No.: NA

Depth (ft): NA

Sample No.: Final-1

Test Method STANDARD

Optimum Water Content 26.7
Maximum Dry Density 93.0
95
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\ Specific Gravity 2.70
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Tested By NPL Date 7/14/17 Checked By GEM Date 7/17/17
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MOISTURE - DENSITY RELATIONSHIP
ASTM D 698-12e2

eotechnics

geotechnical & geosynthetic testing

Client: Arcadis U.S., Inc. Boring No.: NA

Client Reference: National Grid - Hudson Depth (ft): NA

Project No.: R-2017-679-002 Sample No.: Final-1

Lab ID: R-2017-679-002-001

Visual Description: DARK GRAY SILT

Total Weight of the Sample (g) 28850 Test Type STANDARD

As Received Water Content (%) NA Rammer Weight (Ib) 55

Assumed  Specific Gravity 2.70 Rammer Drop (in) 12
Rammer Type MECHANICAL

Percent Retained on 3/4" 3 Machine ID R 174

Percent Retained on 3/8" 1 Mold ID R 173

Percent Retained on #4 NA Mold diameter 6"

Oversize Material Not included Weight of the Mold (g) 5507

Procedure Used A Volume of the Mold (cm®) 2119

Mold / Specimen

Point No. 1 2 3 4 5

Wt. of Mold & Wet Sample (g) 9097 9222 9501 9472 9376

Wt.of Mold (g) 5507 5507 5507 5507 5507

Wt. of Wet Sample (@) 3590 3715 3994 3965 3869

Mold Volume (cm?) 2119 2119 2119 2119 2119

Moisture Content / Density

Tare Number 317 866 314 307 312

Wt. of Tare & Wet Sample (g) 350.50 372.60 346.00 377.70 378.00

Wt. of Tare & Dry Sample (g) 311.40 319.90 291.10 319.00 310.00

Wt. of Tare (g) 84.00 86.60 84.40 109.70 84.20

Wt. of Water (g) 39.10 52.70 54.90 58.70 68.00

Wt. of Dry Sample (g) 227.40 233.30 206.70 209.30 225.80

Wet Density (g/cm?) 1.69 1.75 1.88 1.87 1.83

Wet Density (pcf) 105.7 109.4 117.6 116.7 113.9

Moisture Content (%) 17.2 22.6 26.6 28.0 30.1

Dry Density (pcf) 90.2 89.2 92.9 91.2 87.5

Zero Air Voids

Moisture Content (%) 29.0 32.0 35.0

Dry Unit Weight (pcf) 94.5 90.4 86.6

Tested By NPL Date 7/14/17 Checked By GEM Date 7/117/17
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eotechnics

geotechnical & geosynthetic testing

UNCONSOLIDATED UNDRAINED TRIAXIAL
ASTM D2850-15

Client Arcadis U.S., Inc. Boring No.  N/A
Client Reference National Grid - Hudson Depth (ft.)  N/A
Project No. R-2017-679-002 Sample No. Final-1
Lab ID R-2017-679-002-001 Visual DARK GRAY SOIL CEMENT MIX
CONFINING STRESS (psi) 15.0
80.0
70.0
- *
60.0 o/
I
e ‘ _
50.0 [ Lam
g
./_\ r
2]
% 40.0 g
g8 ¢
oL
I -
30.0
20.0
10.0
00 &————+ v v b e
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Strain (%)
Tested By SFS Date 7/19/17 Approved By MPS Date 712117
page 1 Of 2 DCN: CT-S29 DATE: 3-20-06 REVISIONZ12017 PROJECTS\2017-679 ARCADIS - NATIONAL GRID - HUDSON\[2017-679-002-001 GEOTAC-UU.xIs]Sheetl

2200 Westinghouse Blvd., Suite 103 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460 « www.geotechnics.net



eotechnics

geotechnical & geosynthetic testing

UNCONSOLIDATED UNDRAINED TRIAXIAL
ASTM D2850-15

Client Arcadis U.S., Inc. Boring No. N/A
Client Reference National Grid - Hudson Depth (ft.) N/A
Project No. R-2017-679-002 Sample No. Final-1
Lab ID R-2017-679-002-001 Visual DARK GRAY SOIL CEMENT MIX
INITIAL SAMPLE DIMENSIONS WATER CONTENT (AFTER TEST)
Total Wt. of Sample 1138.02
Length 1 (in) 5.995 Top Dia. (in) 2.864 Tare No. SS-8
Length 2 (in) 5.995 Mid. Dia. (in) 2.864 Wt. Tare + WS.(gms) 547.58
Length 3 (in) 5.995 Bot. Dia. (in) 2.864 Wt. Tare + DS.(gms) 452.02
Avg.Length (in) 5.995 Area (inz.) 6.442 Wt. of Tare(gms) 99.70
% Moisture 271
UNIT WEIGHT
Remolded Specimen
Wt. Tube & WS.(gms.) 2701.19 Sample Volume(cc.) 632.9
Wt. Of Tube(gms.) 1551.44 Unit Wet Wt.(gms/cc) 1.82
Wt. Of WS.(gms.) 1149.75 Unit Wet Wt.(pcf.) 113.36
Diameter (in.) 2.86 Moisture Content, % 271
Length (in.) 5.98 Unit Dry Wt.(pcf.) 89.2
Length (cm.) 15.23
Initial Dial Reading , mils 98
CONFINING STRESS (psi) 15.0 Dial Reading Before Shearing, mils 115
DEFORMATION LOAD ELAPSED TIME STRAIN STRESS
(in) (Ibs) (min.) (%) (psi)
0.000 3.8 0.0 0.00 0.00
0.003 49.6 0.1 0.06 7.11
0.009 90.4 0.2 0.15 13.42
0.015 122.7 0.3 0.25 18.41
0.021 151.5 0.4 0.35 22.85
0.026 179.9 0.5 0.44 27.21
0.055 208.7 1.0 0.91 45.35
0.083 363.9 1.5 1.38 55.12
0.112 397.6 2.0 1.88 59.98
0.142 416.0 2.5 2.38 62.46
0.173 430.5 3.0 2.90 64.32
0.232 447.0 4.0 3.89 66.12
0.291 458.9 5.0 4.87 67.20
0.353 463.5 6.0 5.91 67.14
0.412 470.3 7.0 6.89 67.43
0.471 477.7 8.0 7.88 67.77
0.532 480.3 9.0 8.89 67.39
0.592 485.3 10.0 9.90 67.34
0.652 494.0 11.0 10.90 67.79
0.711 496.0 12.0 11.89 67.32
0.773 502.6 13.0 12.93 67.42
0.831 508.0 14.0 13.91 67.38
0.891 513.4 15.0 14.90 67.32
0.953 517.5 16.0 15.94 67.03
Tested By SFS Date 7/19/17 Input Checked By GEM Date 712117
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eotechnics

geotechnical & geosynthetic testing

MOISTURE DENSITY RELATIONSHIP
ASTM D 698-12e2

Client: Arcadis U.S., Inc. Boring No.: NA
Client Reference: National Grid - Hudson Depth (ft): NA
Project No.: R-2017-679-002 Sample No.:  Final-2
Lab ID: R-2017-679-002-002 Test Method STANDARD
Visual Description: DARK GRAY SILT
Optimum Water Content 15.8
Maximum Dry Density 1111
115 | |
Specific Gravity 2.70
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geotechnical & geosynthetic testing

MOISTURE - DENSITY RELATIONSHIP
ASTM D 698-12e2

Client: Arcadis U.S., Inc. Boring No.: NA

Client Reference: National Grid - Hudson Depth (ft): NA

Project No.: R-2017-679-002 Sample No.:  Final-2

Lab ID: R-2017-679-002-002

Visual Description: DARK GRAY SILT

Total Weight of the Sample (g) 28200 Test Type STANDARD

As Received Water Content (%) NA Rammer Weight (Ib) 55

Assumed  Specific Gravity 2.70 Rammer Drop (in) 12
Rammer Type MECHANICAL

Percent Retained on 3/4" 1 Machine ID R 174

Percent Retained on 3/8" 1 Mold ID R 552

Percent Retained on #4 NA Mold diameter 4"

Oversize Material Not included Weight of the Mold (g) 4248

Procedure Used B Volume of the Mold (cm®) 943

Mold / Specimen

Point No. 1 2 3 4 5

Wt. of Mold & Wet Sample (g) 6011 6112 6195 6128 6080
Wt.of Mold (g) 4248 4248 4248 4248 4248
Wt. of Wet Sample (@) 1763 1864 1947 1880 1832
Mold Volume (cm?) 943 943 943 943 943

Moisture Content / Density

Tare Number 837 TB-11 TB-05 TB-01 834
Wt. of Tare & Wet Sample (g) 593.20 383.10 381.20 366.00 515.19
Wt. of Tare & Dry Sample (g) 565.00 354.60 346.80 328.30 468.70
Wt. of Tare (g) 261.50 134.80 134.90 135.10 260.50
Wt. of Water (g) 28.20 28.50 34.40 37.70 46.49
Wt. of Dry Sample (g) 303.50 219.80 211.90 193.20 208.20
Wet Density (g/cm?) 1.87 1.98 2.06 1.99 1.94
Wet Density (pcf) 116.6 123.3 128.8 124.4 121.2
Moisture Content (%) 9.3 13.0 16.2 195 22.3
Dry Density (pcf) 106.7 109.2 110.8 104.1 99.1

Zero Air Voids

Moisture Content (%) 18.0 22.0 27.0

Dry Unit Weight (pcf) 1134 105.7 97.4

Tested By NPL Date 7/14/17 Checked By GEM Date 7/117/17
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geotechnical & geosynthetic testing

UNCONSOLIDATED UNDRAINED TRIAXIAL
ASTM D2850-15

Client Arcadis U.S., Inc. Boring No.  N/A
Client Reference National Grid - Hudson Depth (ft.)  N/A
Project No. R-2017-679-002 Sample No. Final-2
Lab ID R-2017-679-002-002 Visual DARK GRAY SOIL CEMENT MIX
CONFINING STRESS (psi) 15.0
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Client

Client Reference
Project No.

Lab ID

eotechnics

geotechnical & geosynthetic testing

UNCONSOLIDATED UNDRAINED TRIAXIAL
ASTM D2850-15

Arcadis U.S., Inc.
National Grid - Hudson
R-2017-679-002
R-2017-679-002-002

Boring No. N/A
Depth (ft.) N/A
Sample No. Final-2

Visual DARK GRAY SOIL CEMENT MIX

INITIAL SAMPLE DIMENSIONS WATER CONTENT (AFTER TEST)
Total Wt. of Sample 1221.95
Length 1 (in) 5.995 Top Dia. (in) 2.864 Tare No. SS-5
Length 2 (in) 5.995 Mid. Dia. (in) 2.864 Wt. Tare + WS.(gms) 508.16
Length 3 (in) 5.995 Bot. Dia. (in) 2.864 Wt. Tare + DS.(gms) 458.25
Avg.Length (in) 5.995 Area (inz.) 6.442 Wt. of Tare(gms) 99.70
% Moisture 13.9
UNIT WEIGHT
Remolded Specimen
Wt. Tube & WS.(gms.) 2786.26 Sample Volume(cc.) 632.9
Wt. Of Tube(gms.) 1551.44 Unit Wet Wt.(gms/cc) 1.95
Wt. Of WS.(gms.) 1234.82 Unit Wet Wt.(pcf.) 121.75
Diameter (in.) 2.86 Moisture Content, % 13.9
Length (in.) 5.97 Unit Dry Wt.(pcf.) 106.9
Length (cm.) 15.23
Initial Dial Reading , mils 67
CONFINING STRESS (psi) 15.0 Dial Reading Before Shearing, mils 88
DEFORMATION LOAD ELAPSED TIME STRAIN STRESS
(in) (Ibs) (min.) (%) (psi)
0.000 8.1 0.0 0.00 0.00
0.004 48.3 0.1 0.06 6.23
0.010 81.2 0.2 0.16 11.32
0.014 111.3 0.3 0.24 15.98
0.020 144.8 0.4 0.33 21.15
0.025 175.3 0.5 0.42 25.84
0.054 298.5 1.0 0.90 44.67
0.082 365.0 15 1.37 54.63
0.112 406.5 2.0 1.87 60.68
0.142 434.2 2.5 2.37 64.57
0.172 453.1 3.0 2.87 67.08
0.230 479.4 4.0 3.86 70.34
0.289 4941 5.0 4.84 71.78
0.351 502.7 6.0 5.87 72.26
0.410 508.9 7.0 6.87 72.39
0.470 511.6 8.0 7.86 72.01
0.531 512.9 9.0 8.89 71.39
0.591 515.7 10.0 9.90 70.99
0.651 516.5 11.0 10.90 70.30
0.710 516.4 12.0 11.89 69.52
0.771 519.3 13.0 12.91 69.10
0.831 520.4 14.0 13.92 68.45
0.890 521.4 15.0 14.90 67.79
0.952 525.4 16.0 15.94 67.49
Tested By SFS Date 7/19/17 Input Checked By GEM Date 712117
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ATTACHMENT 2

Remedial Design Calculations




Design & Consultancy
built assets

Calculation Sheet

Client: National Grid Project: B0036702.0002
Prepared by: AJB Date: 08.18.2016
Title: Hudson Water Street OU2

Reviewed By: Rory Kilkenny Date: 08.19.2016

Subject: Hudson Water Street OU2, Hudson, New York: Shoring Design.

OBJECTIVE: Determine the following:

e The required components of the structural near shore retention of upland soils during
dredging.
e Check sloped dredge area across Embayment #2.

REFERENCES:

1.

7.

8.

National Grid. 2008. Final Engineering Report Remedial Action Implementation for Operable
Unit 1.

National Oceanic and Atmospheric Administration (NOAA). 2013. Station Seletion — NOAA
Tides & Currents. Retreived from: http://co-ops.nos.noaa.gov/stations.html?type=Datums.
March 2015.

Skyline Steel. 2014. Product Data Sheet. AZ and HZ-M Steel Wall Systems.

Terzaghi, Karl. Peck, Ralph. Mesri, Gholamreza. Soil Mechanics in Engineering Practice,
Third Edition. 1996

U.S. Army Corps of Engineers (USACE). Design of Sheet Pile Walls, Manual No. 1110-2-
2504, March 1994.

Gregg Drilling and Testing, Inc (GREGG). Guide to Cone Penetration Testing for Geotechnical
Enigeering. 2012.

Prosheet 2.2. 2009. ProfileARBED.

CivilTech Software. 2010. Shoring Suite (Version 8.12c)

TABLES:

1. Table 1 — Summary of Analysis Results
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ATTACHMENTS:

A

B.

C.

D.

E.

BOD Profiles.

Boring and CPT Logs (ARCADIS 2013, 2014) and Lab Results.

Prosheet Earth Pressure Outputs.

Shoring Suite Analysis Outputs.

Existing Sheet Pile Data.

ASSUMPTIONS:

1.

The dredge areas were assumed to be laid out and to depths shown in the Attachment A.

2. The retaining walls were analyzed at four locations along the shoreline to incorporate the
different dredge depths and existing structures.

1.

2.

3.

4.

Section 1 — Retain upland soil with new cantilever sheet pile wall with 16 ft dredge
depth. Upland inclined back slope conservatively analyzed at 2:1 slope.

Section 2 — Analyze existing AZ-18 sheet pile wall to retain 14 ft dredge depth.
Upland embayment is flat.

Section 3 — Retain upland soil with new cantilever sheet pile wall with 16 ft dredge
depth. Upland back slope inclined at 8:1 slope.

Section 4 — Retain upland with new cantilever sheet pile wall with 14 ft dredge
depth. Upland back slope inclined at 4:1 slope.

Top of existing sheet pile wall cut at sediment surface and new sheet piles assumed to be
installed down to sediment surface with sheeting sticking up to mean water level.

The shoring design soil layer depths are laid out in the Basis of Design profiles presented
in Attachment A.

The design sections for the dredge supports are interpreted from soil borings and CPT
locations collected on-site from 2013 to 2014. Boring and CPT locations, boring logs and
CPT interpretations can be found in Attachment B.

The topography of the area and bathymetry were surveyed in NAVD88 by ARCADIS and
included in the design area layout (Attachment A).

The earth pressures acting on the walls were determined using the computer program
Prosheet (Reference 7). Driving pressures were calculated with active earth pressure
coefficients and resisting pressures were calculated with passive earth pressure
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coefficients determined by Prosheet.

7. Drained and undrained cases were analyzed for all sections.

8. Shoring section modulus (Sx) and moment of inertia (I) were assumed based on the
Skyline Steel product data sheets (Reference 3).

9. The minimum acceptable safety factor for structural integrity (yielding) is 2.0.

10. The minimum acceptable safety factor for geotechnical integrity (rotation) is 1.5 for free-
draining soils and 2.0 for clay (NYSDOT. 2015 and U.S. Army Corps of Engineers. 1994).

11. To avoid compounding factors of safety, the sheet pile structural components will be
designed using a factor of safety for passive pressures of 1.0 to calculate the forces and
moments produced from passive and active earth pressures.

12. Steel was assumed to have a yield strength of 50 ksi and have a Modulus of Elasticity of
29,000 ksi.

13. Deflections were assumed to be limited to less than 2 inches.

CALCULATIONS:

Basis of Design Soil Parameters:

The basis of design soil profiles can be found in Attachment A. The soil parameters were
determined based on established correlations and engineering judgment. The N-values from the
borings and correlated CPT N values were used in conjunction with laboratory data (Attachment
B) and engineering judgment to estimate the engineering properties of the soils. The estimation
was based on information found in Terzaghi, Peck, Mesri (Reference 4), USACE'’s Design of

Sheet

Pile Walls (Reference 5), and GREGG’s Guide to Cone Penetration Testing for

Geotechnical Engineering (Reference 6).

1. For Section 1, lithology was based on subsurface data and soil properties
estimated on average properties of data collected from GT-3, GT-4, CPT-3, and
CPT-4 (Attachment B).

2. For Section 2, lithology was based on subsurface data and soil properties
estimated on average properties of data collected from GT-3, CPT-3, and CPT-2B
(Attachment B).

3. For Section 3, lithology was based on subsurface data and soil properties
estimated on average properties of data collected from GT-5, CPT-1, and CPT-2
(Attachment B).

4. For Section 4, lithology was based on subsurface data and soil properties
estimated on average properties of data collected from GT-1, GT-5, CPT-1, and
CPT-2 (Attachment B).
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Shoring Analysis:

The shoring design calculations were performed using the Shoring Suite computer program by
Civil Tech Software 2010. Shoring Suite requires soil properties to be input, and then determines
moment, shear, deflection, embedment, and normalized deflections based on force equilibrium
(References 8). Earth pressures were calculated in Prohseet for drained and undrained conditions
and entered within Shoring Suite.

The analysis sections for the two wall sections were analyzed to evaluate the structural
requirements of the dredge supports at the Hudson Water Street site. Prosheet and Shoring Suite
results and outputs for each design section can be found in Attachment C and D.

From the various analysis sections, the drained case governed the final wall dimensions. In order
for the sheet pile walls to support the planned dredging, the individual section deflections control
the wall type. The analysis results are shown in Table 1 with a shortened summary table of the
results below showing the final wall required lengths and wall section types.

Section 3evl\3[ta':| SSel(er!fna1§2t I;’I\:aav"a;li-:)pn Wall Section Defl:’cl-;ac)t(ion Wa(l:b\ll\:tezi)ght
() | (ftNAVD88) | (ft NAVDSS) (in)
Section 01 44.33 -15 -60 AZ 17-700 1.71 21.38
Section 02 29.29 -9 -39 AZ-18 0.39 24.19
Section 03 34.55 -2 -37 AZ 12-770 1.12 19.31
Section 04 31.57 -4 -36 AZ 12-770 0.79 19.31

Dredge Side Slope Check:

Based on the CPT and geotechnical borings collected at the site, the upper Silty Sand layer was
conservatively estimated to have an internal friction angle of 28 degrees. A check was

performed for the sloped dredge planned across Embayment #2 in order to maintain a sufficient
factor of safety for the stability of this area. As the Embayment is relatively flat, the slope mainly

needs to not overcome the internal friction angle of the Silty Sand. Therefore, the factor of
safety for the slope:

2.5:1 slope = Tan"'(1/2.5) =

21.80 degrees

Factor of Safety = 28°/21.80°=1.28
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Conclusions:

Based on these results:

1. A new AZ 17-700 sheet pile wall will be installed east of the existing sheet pile wall to a
depth of -60 ft NAVD88 along the shore.

2. The existing AZ-18 sheet piles across Embayment #1 is sufficient for dredge support
since it was installed to approximately -59 ft NAVD88 (Attachment E), which is deeper
than the required -39 ft NAVD88 wall penetration needed

3. Anew AZ 12-770 sheet pile wall will installed in between Embayment #1 and
Embayment #2 to -37 ft NAVD88.

4. A new AZ 12-770 sheet pile wall will be installed west of Embayment #2 to -36 ft
NAVDSS.

The sheet pile designs presented above is only applicable for the assumed site conditions.
Conditions that would affect the capacity would include:

o Variations in soil thickness
e Variation in in-situ geotechnical properties.
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Summary of Analysis Results

Table 1

Conceptual Analysis
Hudson Water Street

Wall Design
Sediment Min. Elastic
Surface Water Depth of| Section Section |Moment Of Max Wall
Analysis| Wall Soil depth Dredge | Differential | Sheets [ Modulus Modulus | Inertia |Deflection| Weight
ID Condition | Condition | (ft NAVD88) | (ft bss) (ft) (ft) (inslft) Required Section (in3lft) (in4) (in) (Ib/ftz)
- Undrained 24.3 8.7 0.38
01-U New [—oanc 15 16 0 AZ 17-700 322 | 265.30 21.38
01-D Drained 44 .33 28.7 1.71
- Undrained 23.41 5.6 0.20
02-U Existing |—— o -9 14 0 AZ-18 335 | 250.40 24.19
02-D Drained 29.29 6.8 0.39
- Undrained 22.79 5.7 0.37
03-U New |[—oanc 2 16 0 AZ 12-770 232 | 156.90 19.31
03-D Drained 34.55 11.6 1.12
- Undrained 31.01 9.2 0.69
04-U New [——an® 4 14 0 AZ 12-770 232 | 156.90 19.31
04-D Drained 31.57 9.2 0.79
* Sheet depth only from sediment surface
Notes:

1) Required Section selected to limit deflections to less than 2 inches.

= Controlling Condition

Retaining Wall Inputs and Results_081616

ARCADIS
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ATTACHMENT B

Boring and CPT Logs (ARCADIS 2013, 2014) and Lab Results




Section 01

ARCADIS

Geotechnical Engineers

Project: HWS

Location: Hudson NY

CPT: CPT-4

Total depth: 71.13 ft, Date: 12/17/2014
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Re

Project file:
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; ; Sy 8.”“1” gy ; A ; ——————{Silty Clay 3 70 ; ; — —
4 6 8 10 12 14 16 18 0 5 10 15 20 25 [Ys=130 0 0.5 1 1.5 2 25 3
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[Section 01 ,
roTe—oToT o NGOy e e TToy | Well/Boring ID: GT-4
Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681654.24 ) . .
Driller's Name: M. Childs, T. Weston Casing Elevation: NA Client: National Grid
Drilling Method: Casing Project: Hudson Water Street-OU2
Casing Size: 4.0"1D . ' T
asing =i Borehole Depth: 92.8'bss Location: Water Street
Rig Type: CME-850X Water Surface: 4.4' MLW Hud NY
! . : udson,
Sampling Method: 2 1/4" NX Core Barrel Sediment Surface Elev.:-29.0 ft NAVD88
3"x2' Split Spoon Descriptions By: K. Warren
Py
Q| =
7 =
5|2 g
Z|E |o =2l E
S — o
S1ZlE(€] | |2]5]2
c
% S ||| E g nlo . . L
2l Sl 3]|e]|=ls] 0 Stratigraphic Description
r Zlz|E|e[(S[Z|E|gl®
= >lelgfg|z|3|o=] 2
o | € €| o a|ls [<)
w J|ls |s |2 | L ' . lc] @
a mjlmn |n | x m|Zz|lal<]| O
L - 1 02120 g 16 Medium to fine SAND, subrounded, trace silt, nonplastic, poorly graded, wet, medium dense, olive brown (2.5Y-6/4).
8
L - 8
2 24108 Z 8 (1.2-1.5) Apparent WOOD layer, highly organic (no impacts - no odor, no coal tar).
i s 4 (1.5) SAA, saturated
i 5 3 46 [ 2.0 i 8 (2.0) SAA, trace Silt, trace Organics, loose. [MC = 21.6%, OC = 0.7%, GS: #4 = 100%, #200 = 7.3%]
~ T 4
= — 4
6-8 WOH
i i 4 NR W?H 1 NO RECOVERY.
L - 3
5 |80 1.7 1 2 : : P N . - I
L -40 WgH == Clayey fine SAND, medium plasticity, trace gravel, subangular, saturated, very loose, olive gray (5Y-4/2).
10 B 2 =
i 45 7 6 |1315| 15 L 2 X E SAA, Clayey fine SAND, some Gravel, subrounded, trace silt, gray (gley 1-6/N).
L -45 - 1 =
15 — 2 T
I T 7 |s2o13| 7 | 7 =
L -50 o ? —==
20 - 3 — — —| SILT and Lean CLAY, medium plasticity, trace very fine sand, wet, soft, gray (gley 1-6/N). [LL = 28, PL = 19, MC = 35.1%, GS: #4 =
n ———1 100%, #200 = 99%]
i 55 7 8 [23-25| 2.0 g 7 —— Lean CLAY, medium plasticity, trace gravel, saturated, soft to firm, gray (gley 1-6/N).
L -55 — 3 ==
- - 5 —— =
25 9 |2527| 1.9 - ——=| SAA.
i T 28-30 orR| 3 | @ N/EE=H . T T T T T T T T T T T T T T T T T T e T T T T T e -
L -60 10 20 WOE 8 Silty Lean CLAY, medium plasticity, saturated, soft to firm, gray (gley 1-6/N). [LL = 29, PL = 20, MC = 38.9%, GS: #200 = 100%, Silt
3 = 46%, Clay = 54%)
— 30 - 3
i 7 Vane shear test: Tmax = 290 Ibf; t = 5:00 mins
r . Rate of remoulding = 1 min; Max. torque remold = 49 Ibf
i 7 11 |33-35| 2.0 | wor |woH
L -65 — WOH
WOH
— 35 — 3
i T 38-40 3
L ~70 - 12 20 2 n Lean CLAY, little silt, medium plasticity, saturated, firm, gray (gley 1-6/N).
- 40 — 8
i 7 Vane shear test: Tmax = 220 Ibf; t = 5:40 mins
B T Rate of remoulding = -- min; Max. torque remold = -- Ibf
i T 43-45 WOH
L -75 - 13 20 1 1 Lean CLAY, some Silt, medium plasticity, saturated, very soft, gray (gley 1-6/N). [LL = 30, PL = 22, MC = 24.5%, GS: #4 = 100%,
WOH #200 = 100%)
- 45 — 2
i 7 14 |48s0) 16| 1 | 3 |014 SAA, soft.
L -80 1
" §
Remarks: Water Level Data
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic 9/16/13 35.5' 4.4'
i Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200 : :
\ sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
o e e s i e o g | SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch; HW =
Infrastructure, environment, burldi IJ5] Highly Weathered, HF = Highly Fractured.
Top of Deck to Top of Water Surface: 5.5 ft.
Top of Deck to Top of Mudline: 41 ft. Depth measured from top of deck

Project: B0036702.0002  Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticRldgéx 1 of 2
Data File:GT-4.dat Date: 4/14/2014 Created/Edited by: AJB
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Date Start/Finish: 9/16/2013 - 9/17/2013
Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681654.24
Driller's Name: M. Childs, T. Weston
Drilling Method: Casing
Casing Size: 4.0"1D
Rig Type: CME-850X
Sampling Method: 2 1/4" NX Core Barrel

3"x2" Split Spoon

Northing: 1247223.80 Well/Boring ID: GT-4

Client: National Grid

Project: Hudson Water Street-OU2

\IIBVo;ehgle ]I?epth: figM??; Location: Water Street
ater Surface: 4 Hudson, NY
Sediment Surface Elev.:-29.0 ft NAVD88

Descriptions By: K. Warren

Casing Elevation: NA

Py
Q| =
) [
S|e i)
Z|E |o =2l E
S — o
g1z [5]3 ARE
c (%] o
% S ||| E g nlo . . L
2l Sl 3|lelS]ls] o Stratigraphic Description
T Ele |3|(e|[8|2|28|g| D
E S|l2]2]38 S|1&|8] <
o wmlelele] 2 a|g] ©
w | < c | D o ' .| € @
a mjlmn |n | x m|Zz|lal<]| O
-
Feeey
L - ===
- E=====
- [======1
— E=====]
i 15 |5355| 2.0 [ WoH |WOH| 0.25 =251 SAA, very soft.
- -85 WOH [F=====
WOH [F===== SAA, soft to firm.
L 55 _ 4 [E=====]
E=====
i N 58-60 WOH - — ) )
L -90 16 20 WOH 6 0.19 SILT, some Clay, medium plasticity, wet, soft to firm, gray (gley 1-6/N). [LL = 25, PL = 18, MC = 23.2%, GS: #200 = 100%, Silt =
6 68%, Clay = 32%)]
- 60 | 10 0.23
i T 63-6 8 .
L 95 - 17 |6365| 2.0 9 19 f.5-2.3 Silty Lean CLAY, medium plasticity, wet, firm to hard, gray (gley 1-6/N).
10
65 - 11
i T 68-70 8
L -100 - 18 |68 20 6 1 SILT, little clay, trace very fine sand, wet, firm, gray (gley 1-6N).
5
70 — 6
L | SAA, soft
105 19 (73-75| 2.0 g 21
B - T 13 (Glacial Till) GRAVEL, some Sand, angular, little silt, poorly graded, saturated, dense, greenish black (gley 1-2.5/5GY). [MC =
—75 - 26 30.0%, GS: #200 = 96%, Silt = 75%, Clay = 21%)]
L — 20 |7880| 14 gg - SAA, very dense
i -110 1 50 (Apparent weathered ROCK).
- 80 = 56
L - Rollerbit apparent weathered ROCK, alternating hard and soft zones.
i 115 7 Apparent weathered ROCK, in hard rock, begin rock core at 88 ft bss.
—85 -
i 120 7 r-1 |88-93| 16 LIMESTONE, HW, HF, thinly bedded, reacts with HCL, gray (gley 1-6/N).
i 46 88-89=3:22min RQD=10.8% Strength = RO-RI
—90 T 89-90 = 10:56 min
L — 90-91 = 19:51 min
L i 91-92.8 = 34:48 min
i Barrel was.not advancmg driller believes it is clogged, stopped run at 3.8 ft.
L -125 — End of Boring at 92
| o5 _ Borehole backfilled with grout on 9/17/13.
L -130

II\.J

G ARCADIS

Infr ruciure Viranment,

burldin ||_.

Remarks: Water Level Data
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic 9/16/13 35.5' 4.4'

Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200

sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch; HW =

Highly Weathered, HF = Highly Fractured.

Top of Deck to Top of Water Surface: 5.5 ft.

Top of Deck to Top of Mudline: 41 ft. Depth measured from top of deck

Project: B0036702.0002

Data File:GT-4.dat

Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticalagés 2 of 2

Date: 4/14/2014 Created/Edited by: AJB




|Section 01 and 02

Well/Boring ID: GT-3

Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681489.56 ) . .
Driller's Name: M. Childs, T. Weston Casing Elevation: NA Client: National Grid
Drilling Method: Casing Project: Hudson Water Street-OU2
Casing Size: 4.0"1D . . T
asing =i Borehole Depth: 75’ bss Location: Water Street
Rig Type: CME-850X Water Surface: 4.0' MLW Hud NY
! . : udson,
Sampling Method: 2 1/4" NX Core Barrel Sediment Surface Elev.:-36.3 ft NAVD88
3"x2' Split Spoon Descriptions By: K. Warren
Py
Q| =
7 =
S| i)
I|E o =2l E
S —
Zlz | & g % El 2
c = (%] o
% S ||| E g nlo . . L
2l Sl 3]|e]|=ls] 0 Stratigraphic Description
r Zlz|E|e[(S[Z|E|gl®
= >lelgfg|z|3|o=] 2
o wle g9 " la|s| Q
L Jls s |2 | 8 el &
a mjlmn |n | x m|Zz|lal<]| O
= e
I 4 1%z 5 |1 2 X</ Shells and GRAVEL, angular, poorly graded, little sand, wet, medium dense, olive gray (5Y-4/2).
-40 i &OA
B 4 2 |24]01| 10 | 15 - - - - I I
L g Fine SAND, little silt, subrounded to subangular, poorly graded, trace silt, wet, medium dense, olive gray (5Y-4/2).
L 7 7
5 -4 3 46 [ 1.5 191 16 SAA, little silt, organics present, dark reddish brown (2.5YR-3/3). [MC = 23.2%, OC = 3.1%, GS: #4 = 100%, #200 = 18%)]
B _ 7
L 5
-45 - 4 68 | 1.2 613 2 SAA, some Silt, trace gravel, very loose, dark brown (7.5YR-3/4).
L] %
i - 5 |8&10] 20 g 8 SAA, little silt, shells, loose.
B n 4
— 10 4
I -50
—15 i 6 |1517| 1.2 8 22
L 7 ' 10 Lean CLAY, trace sand, medium plasticity, wet, firm, greenish black (gley 1-2.5/5GY). [LL = 28, PL = 19, MC = 23.4%, GS: #4 =
-55 o %g 100%, #200 = 96%]
20 4 7 [222[20] 2z | 21 |175 Y Lean CLAY, some Silt, medium plasticity, wet, firm, gray (gley 1-6/N).
B _ 12
L -60 15 375
-2 48 |szl20| 8 |18 |15 X SAA.
B _ 10
L -65 12 15
—30 : 9 3032 1.4 | 21 | 24 |1.25 ) - ) ) -
L . %% . >< Clayey SILT, nonplastic to low plasticity, some very fine Sand, wet, firm, greenish black (gley 1-2.5/5GY).
i -70 o 13
- 35 T .
- 10 |37f 20 [ 1| 5 |05 X SAA, trace sand, firm to soft.
i _75 WOH
L & 2 00
- 40 i 11 |40-42| 2.0 [WOH [ 2 [0.11 : :
L 7 . 1 : Lean CLAY, little silt, low to medium plasticity, wet/saturated, soft, greenish black (gley 1-2.5/5GY). [MC = 28.6%]
-80 1
L 80 3
45 i 12 |45-47| 2.0 | WOH [WOH
L 7 . WOH SILT and Lean CLAY, low to medium plasticity, wet/saturated, soft, greenish black (gley 1-2.5/5GY). [LL = 24, PL = 20, MC = 21.6%,
-85 — W:?H GS: #200 = 100%, Silt = 75%, Clay = 25%)]
-{ 13 [47-49] 2.0 NA ———| SAA.[LL=28, PL =20, MC = 28.3%, UWd = 85.2 pcf, SG = 2.77, Su = 6.0 psi]
Remarks: Water Level Data
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic 9/11/13 42.5' 4.0'
i Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200 : :
\ sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
o e e s e e e de it | SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch.
nirasirucCiure, ernmviranment, J"|-'J-I.J'n-l__a.- Top of Deck to Top of Water Surface: 5.5 ft.
Top of Deck to Top of Mudline: 48 ft.
Depth measured from top of deck

Project: B0036702.0002
Data File:GT-3.dat

Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticaiagés 1 of 2

Date: 4/14/2014 Created/Edited by: AJB
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Date Start/Finish: 9/11/2013

Driller's Name: M. Childs, T. Weston

Drilling Method: Casing

Casing Size: 4.0"1D

Rig Type: CME-850X

Sampling Method: 2 1/4" NX Core Barrel
3"x2" Split Spoon

Drilling Company: Atlantic Testing Laboratories, Inc.

Northing: 1247129.64
Easting: 681489.56
Casing Elevation: NA

Well/Boring ID: GT-3

Client: National Grid
Project: Hudson Water Street-OU2

Location: Water Street
Hudson, NY

Borehole Depth: 75'bss
Water Surface: 4.0' MLW
Sediment Surface Elev.:-36.3 ft NAVD88

Descriptions By: K. Warren

Py
Q| =
7 =
5|2 Z
Z|E|o | g
S = o | =
Zlz || 3 5| E| 3
zls [E|L]| 2 E|3| 3
S = . . .
Olg |E > 5|o e = & Stratigraphic Description
T Ele |3|(e|[8|2|28|g| D
E S|l2]2]38 S|1&|8] <
o wmlelele] 2 a|g] ©
w | < c | D o ! .| € @
a mjlmn |n | x m|Zz|lal<]| O
T 14 (50821 20 | 4 | 22 | 175 Silty lean CLAY, low plasticity, wet/saturated, firm, greenish black (1-2.5/5GY).
-90 — 12
15 2.25
55 1 15 |ss57] 20 [wor| 6 {011
L . 3 : Lean CLAY, little silt, medium plasticity, wet/saturated, soft, greenish black (1-2.5/5GY).
-95 A
I 60 - SILT, some Clay, nonplastic to low plasticity, little very fine sand, wet, firm, gray (gley 1-6/N). [MC = 5.9%, GS: #4 = 68%, #200 =
B - 16 |6062| 20 | 12 | 37 : : [—o 27%]
B 2 4
L -100 58 O a (Glacial Till) SAND, some Gravel, angular, little silt and clay, nonplastic, poorly graded, SATURATED, very dense, gray (gley 1-6/N).
L T Sq Weathered rock encountered (rollerbit down to competent rock).
65 1 et [ss70p2160 : , — ,
L | LIMESTONE, highly fractured, moderate weathering, thinly bedded, dark gray, reacts with HCL, RI
-105 —
i _ | l 65-66 =4:00 min  RQD=0% Strength = RI
r a 66-68 = 8:42 min
L | 68-69 = 8:10 min
E [ 69-70 = 6:18 min
-0 R-2 |70-75(0"160" '
L . | NO RECOVERY, driller believes rock is highly fractured in barrel because of moving casing in current, rods move and barrel drops
-110 — | recovery on way up.
i _ | 70-71=3:221min  RQD=0% Strength = RI
r a 71-72 = 4:33 min
L | 72-74 = 5:38 min
. — [ 74-75 = 5:07 min
! ] End of Boring at 75 ft bss.
r _115 Borehole backfilled with grout on 9/11/13.
- 80 7
| -120
85 7
| -125
90 7
| -130
95 7
-135 —

 ARCADIS

Infrastruciure, &

vironment, burldir ;|'_:,'_:

Remarks: Water Level Data

SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;

MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW

Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic

Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200 911113 425 4.0

sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch.

Top of Deck to Top of Water Surface: 5.5 ft.

Top of Deck to Top of Mudline: 48 ft.
Depth measured from top of deck

Project: B0036702.0002
Data File:GT-3.dat

Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticalagés 2 of 2

Date: 4/14/2014 Created/Edited by: AJB




Section 01 and 02

ARCADIS
Geotechnical Engineers

Project: HWS
Location: Hudson NY

CPT: CPT-3

Total depth: 53.08 ft, Date: 12/17/2014

Surface

Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Cone Type: Uknown
Cone Operator: Uknown

Depth (ft)

o o A~ N

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

42
44
46
48
50

52

Norm. Soil Behaviour Type

| Silty sand & sandy silt

Si | & sandy silt
Clay & silty clay

Silty sand & sandy silt

Silty sand & sandy-silt

Silty sand & sandy silt
ity clay

dy silt

dy silt

dy silt
air u

dy silt

Sensitive
Silty sand

fine gr
& san

ained
dy silt

ndy silt

& san
& san

dy silt
dy silt

Silty sand

& san

dy silt

Clay & silty clay
Clay & silty clay
Si dy silt

4 6 8

T
10

[
12 1

SBTn (Robertson 1990)

4 16

18

~

(ft

Dep

o A~ N

12
14
16
18
20
22
24

28
30
32
34
36
38
40
42
44
46
48
50
52

N60 (blows/ft)

SPT N60 -39
\ \
Silty Sand
S vg = 115
Nave = 4
o =28
-
% Silty Clay 1 -
ys =115
Nave = 6 [
== ® =28 _—
el
'-|.:
[
Silty Clay 2 =
Ys = 125 .
Nave =8
=29 |
Silty Clay 3
= VS =130
§ Nave =14
— ® =33
[
—
14—
T T T — T
5 10 15 20 25 30 35

Shear strength

=

-

= Su peak

=== Su remolded

o A~ N

12

14

16
18

1,600 psf |

20

1]

22

~24

26

28

Depth (ft

30

32

34

AL

2,400 psf |

36

AS

38

40

42

44

46

NN EENIF NSRRI

3,200 psf |

48

50

52

M

0 0.5

1 1.5

Su (tsf)

2

2.5 3

CPeT-I1T v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 12/17/2014, 1:31:15 PM

Project file:
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Section 02

ARCADIS
Geotechnical Engineers

Project: HWS
Location: Hudson NY

CPT: CPT—2

Total depth: 69.95 ft, Date: 12/17/2014
Surface Elevation: -34.10 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Depth (ft)

o N

Norm. Soil Behaviour Type gSilty Sand
Silty sand & sandy silt I vs =115
Silt& sand & sandy silt 2 |.L Nave =4
Sand & silty sand 4 ﬁb =28
Si mﬁm 6 =
| o1 [
Clay & silty clay LI
10 b
Clay 12 | =
—_J
Clay & silty clay 14 u Silty Clay 1
Clay ig —— Vs =115
Clay & silty clay L Nave =5
20 g ® =28
Clay 22 L
24
Clay 26
Clay abTy clay 28
Silty sand & sandy silt
. 30 — |
Cljy & sﬂ)ty clay o3
Silty sand & sandy silt E
Clay c 34 -
Sensitive fine gr ined a 36
Clay & silty clay 8 a8 E,,
Siltb/ sand & sandy silt
Cﬁ;/ & silty clay 40
Silty sand & sandy silt 42
Clay & siIFy clay 44 -E
dy silt 46 }_D Silty Clay 2
48 —
. Ys = 125
dy silt j
50 =2 Nave = 8
52 —
. =29
ly silt 54
dy silt 56
dy silt 58 =
y & silty clay 60
y & silty clay 62 =
Clay & silty clay 64
Cl N
CI:y 66 -—
y
Silty sand & sandy silt 68
: — ! IQPI sitive fine grained . - = - f Silty Clay 3
2 4 6 8 10 12 14 16 18 0 5 10 15 20 4ys = 130

SBTn (Robertson 1990)
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Section 03 and 04

ARCADIS
Geotechnical Engineers

Project: HWS
Location: Hudson NY

CPT: CPT—

Total depth: 56.76 ft, Date: 12/17/2014
Surface Elevation: -32.10 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Depth (ft)

o N

Norm. Soil Behaviour Type
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o]
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o 0
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Clay

Sensitive fine grained
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dy silt
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— i
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|§ectlon 03 and 04 B-9/4/2013 Northing: 1246957.97 Well/Boring ID: GT-5
1T v Testing Laboratories, Inc.| Easting: 681531.21 ) . .
Driller's Name: M. Childs, T. Weston Casing Elevation: NA Client: National Grid
Drilling Method: Casing Project: Hudson Water Street-OU2
Casing Size: 4.0"1D : 7 i
asing =i Borehole Depth: 93" bss Location: Water Street
Rig Type: CME-850X Water Surface: 3.0' MLW Hud NY
L . ; udson,
Sampling Method: 2 1/4" NX Core Barrel Sediment Surface Elev.:-8.9 ft NAVD88
3"x2' Split Spoon Descriptions By: K. Warren
Py
Q| =
7 =
5|2 Z
Z|E|o | g
S = o
Zlz | & g % El 2
c = (%] o
% S ||| E g nlo . . L
sl |E)l>|13]|le| =]l o Stratigraphic Description
r Hlelz|ec|8|2|g|le]|=
- | > @ c|e o
= S|l2 12|08 z > o | 5] 2
o | € €| o ; a|ls [<)
L Jls s |2 | 8 el &
a mjlmn |n | x m|Zz|lal<]| O
T | 02|15 T |WOH P e - -
L . WOH Fat CLAY, some Silt, high plasticity, little fine sand, wet, very soft, grayish black (1-2.5/5GY), petroleum color, sheen on top 2" of
wgﬂ sample.
i 1 2 | 24| 15 [woH |woH - - —
o = Wgﬂ Silty Fat CLAY, high plasticity, some Sand, wet, very soft, gray black (1-2.5/5GY), odor.
- -15 4 WOH -
5 3 | 46| 12 | WoH JWOH B R o e S A A T ROy A L G RAYF S PIA% s, wet, very soft, grayish black (1-2.5/5GY), NAPL
I~ 7 WOH staining
L _ WOH
4 | 68|18 |WOH| 2 - N o _ -
L . 1 Silty Lean CLAY, medium plasticity, little sand, trace gravel, wet, very soft, grayish black (1-2.5/5GY), odor, NAPL stain.
1
L - 1
5 |810( 2.0 | WOH |WOH
- -20 - Wgﬂ SAA, some sand, trace gravel, trace organics.
- 10 _ WOH
L -25 -
—15 1 6 [1517] 09 | WR | WR
L - . WR SILT, medium plasticity, little clay, little sand, wet, very soft, gray black (1-2.5/5GY), odor, NAPL stain. [LL = 55, PL = 33, MC =
WR 55.7%]
L _ WR
7 [17-19) 2.0 NA SAA. [MC = 48.7%, UWd = 70.2 pcf, Su = 1.0 psi]
L -30 4
- 20 -
20-22
i | 8 NR WE WR
WR
L _ WR
L -35 -
—25 9 [2527] 2.0 W%H WOH Poorly graded SAND, some Clay, medium plasticity, trace silt, trace gravel, wet, soft, grayish black (1-2.5/5GY).
B 7 WR
L | WR Lean CLAY, low plasticity, some Sand, little silt, wet, soft, grayish black (1-2.5/5GY).
L -40
=30 7 10 [202| 20 [ won lwoH SAA, very soft. [LL = 35, PL = 22, MC = 47.8%]
B 7 WOH
L _ WOH
L -45 -
-3 7 11 [ss87f 07| 9 | 12
L . . 7 Sandy SILT, little clay, nonplastic, gravel, saturated, very soft, grayish black (1-2.5/5GY), trace wood debris.
5
L _ 4
L -50 <
- 40 7 12 [s042| 16 | 14 | 14
L . . 6 Silty Lean CLAY, medium plasticity, trace sand, wet, soft to firm, grayish black (1-2.5/5GY). [MC = 23.3%, GS: #4 = 100%, #200 =
I | 8 100%]
L -55 -
45 7 13 [4547| 20 z 8
B 7 3
L - 2
L -60 <
Remarks: Water Level Data
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic 9/3/13 14' 3.0'
i Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200 :
\ sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
i S P T S T Nl SPET | | L SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch; HW =
Infrastructure, environment, buildi IJ5 ] Highly Weathered; HF = Highly Fractured.
Top of Deck to Top of Water Surface: 27 ft.
Top of Deck to Top of Mudline: 41 ft. Depth measured from top of deck

Project: B0036702.0002  Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticRldgéx 1 of 2
Data File:GT-5.dat Date: 4/14/2014 Created/Edited by: AJB
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Date Start/Finish: 9/3/2013 - 9/4/2013
Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681531.21
Driller's Name: M. Childs, T. Weston
Drilling Method: Casing
Casing Size: 4.0"1D
Rig Type: CME-850X
Sampling Method: 2 1/4" NX Core Barrel
3"x2" Split Spoon

Northing: 1246957.97
Casing Elevation: NA
Borehole Depth: 93' bss

Sediment Surface Elev.:-8.9 ft NAVD88
Descriptions By: K. Warren

Well/Boring ID: GT-5

Client: National Grid
Project: Hudson Water Street-OU2

Location: Water Street
Water Surface: 3.0' MLW Hudson, NY

Py
Q| =
) [
S|e i)
Z|E |o =2l E
S — o
g1z [5]3 s|E|3
c (%] o
% S ||| E g nlo . . L
2l Sl 3|lelS]ls] o Stratigraphic Description
T Ele |3|(e|[8|2|28|g| D
E S|l2]2]38 S|1&|8] <
o wmlelele] 2 a|g] ©
w | < c | D o ! .| € @
a mjlmn |n | x m|Zz|lal<]| O
L 14 |50-52| 2,0 | WOH |WOH
WOH
F - 5
L -65
55 71 15 [5557| 2.0 & |15 SAA, low plasticity, firm.
B 7 6
L _ 12
L -70 4
60 7 16 |s0s2| 20 | 13 | 13 , — , ;
L | . 9 SILT, some Lean CLAY, nonplastic to low plasticity, wet, firm, grayish black (1-2.5/5GY).
4
L _ 3
- -75 4
65 71 17 |es67| 2.0 <15 2 SAA. [LL = NP, PL = NP, MC = 23.9%, GS: #200 = 100%, Silt = 79%, Clay = 21%)]
B 7 1
L _ 3
18 [67-69| 1.9 NA SAA. [LL = NP, PL = NP, MC = 29.7%, UWd = 81.2 pcf, Su = 18.5 psi]
L -80 <
—70 = .
19 (70-72| 2.0 % 6 SAA, soft to firm, gray (Gley 1-6/N).
B 7 3
L _ 16
L -85 -
-7 2o 7720 2 | 7
i 7 2
L _ 8
L -90
— 80 7| 21 [s0-82| 20 | 37 | 68 o - .
L . 32 - (Glacial Till) Poorly graded GRAVEL and SAND, angular, some Clay, nonplastic to low plasticity, wet, very dense, gray (Gley 1-6/N).
36 4
L - 48 o~
B 7| rR-1 |83-88 10"
L ~95 R-1 %%/ NA I LIMESTONE, HF, HW, gray, reacts with HCL - calcite strings.
83-84=2:04min  RQD=0% Strength = RO-RI
-85 B | 84-85 = 1:37 min
L - 85-86 = 5:07 min
i | I 86-88 = 10:13 min
L - 8893 1 | ggcAk frag broken off, jammed barrel.
o -100 —
R-2 10"/ NA
- 90 - 60" | 88-93 =23:00 min RQD=0% Strength = RO
L - | Apparent Artesian encountered at 91.5 ft bss.
End of Boring at 93 ft bss.
r -105 Borehole backfilled with grout on 9/4/13.
— 95 -
o -110 —

Intrastruciure, &

VIrarnrment

¢ ARCADIS

t, buildings

Remarks:

SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic
Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200
sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch; HW =
Highly Weathered; HF = Highly Fractured.

Top of Deck to Top of Water Surface: 27 ft.

Top of Deck to Top of Mudline: 41 ft.

Water Level Data

Date Water Depth MLW

9/3/13 14’ 3.0'

Depth measured from top of deck

Project: B0036702.0002

Data File:GT-5.dat

Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticalagés 2 of 2

Date: 4/14/2014 Created/Edited by: AJB




Section 04

ARCADIS CPT: CPT-1
Geotechnical Engineers Total depth: 79.66 ft, Date: 12/17/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Project: HWS Cone Type: Uknown
Location: Hudson NY Cone Operator: Uknown
Norm. Soil Behaviour Type gSilty Sand |~_27 | Shear strength
Sand & silty sand — vs =115 2 * = Su peak
Silty sand & sandy silt Nave =5 4 — - — sy Eemolded
Clay — 6 }."
dy silt 5 ¢ =28
dy silt — 8
d 10
d 10 — 12
1
15 16
d
- 20+
20 Silty Clay 1 22 Su = 1,200 psf |
ys = 115 24
25 Nave =5 26 }e
® =28 28 7
30
; 30 4
dy silt 32+ %
34y 1=
=3° ained ~35 ~ 36— -
E ained E 5 38— D
< 40 ained £ 40 540 : <
=% o Q404 ——
(] () ) .: -
e . a] Q 44
45 dy-silt 45 4644
dy silt % — (—
— 48 q —
i . =g ~
dy silt 50 Silty Clay 2 50 =,
dy silt ys = 125 52 S
Nave =82 547 "'S
_ 5° ® =29 56| T |
gz 2::’{ 58-4& >~ ISU = 2,000 pSfl
60 601 -
dy silt 62
v 65 66 +
dy silt 68-s 3
70 7042 —
; -
o e Silty Clay 3 ol e
dy silt eme————Silty Clay I 74—#
dy silt & ys = 130 1 76
dy silt L Nave = 14 27 787 .J(__\, Gl Su = 3,000 psf |
7 7 7 T — — 1 =33 1 T T —
8 10 12 14 16 18 0 5 10 15 20 75 30 35 0 05 1 15 2 25 3
SBTn (Robertson 1990) N60 (blows/ft) Su (tsf)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 12/17/2014, 1:38:53 PM 1
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Section 04 , ,
| | Northing: 1246874.65 Well/Boring ID: GT-1
Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681446.60 ) . .
Driller's Name: M. Childs, T. Weston Casing Elevation: NA Client: National Grid
Drilling Method: Casing Project: Hudson Water Street-OU2
Casing Size: 4.0"1D . ' T
asing ! Borehole Depth: 89.1' bss Location: Water Street
Rig Type: CME-850X Water Surface: 3.7 MLW Hud NY
; " . . X uason,
Sampling Method: 3" x 2' Split Spoon Sediment Surface Elev.:-6.4 ft NAVD88
Descriptions By: K. Warren
Py
Q| =
7 =
S|e i)
I|E o =2l E
S — o
S1Z (218 .| |2]5]2
c
% S ||| E g nlo . . L
2l Sl 3]|e]|=ls] 0 Stratigraphic Description
r Zlef(z|es|3|2[2|elD
= >lelgfg|z|3|o=] 2
o | € €| o ; a|ls [<)
L Jls s |2 | 8 el &
a mjlmn |n | x m|Zz|lal<]| O
7 Pushed casing 3 feet into mudline for stability - very soft muck.
-10 -
i -~ 1 [35|o08| 8 [ 9 . . )
L i Silty GRAVEL, angular, poorly graded, nonplastic, saturated, loose, olive gray (5Y-4/2).
5 ] 57 %
L 12 i 07 3 4 SAND and GRAVEL, angular, poorly graded, saturated, very loose, dark brown (7.5YR-3/4), olive gray (5Y-4/2).
_15 o 1
i b 7-9 i
L a3 ) 10 3 5 Medium SAND, some Gravel, trace Silt, well graded, angular, nonplastic, saturated, loose, greenish black (1-2.5/5GY), trace sheen.
- 2
L 2
10 - 4 |911]| 12 % 3 SAA, very loose. [MC = 28.8%, GS: #4 = 73%, #200 = 5.8%]
B 4 2
L 1
-20 -
15 ]
i -25
B - 5 [1921| 1.4 7 4 - ) i - .
L 20 2 Medium fine SAND, some GRAVEL, angular, poorly graded, little clay, low plasticity, saturated, loose, greenish black (1-2.5/5GY),
- 2 trace sheen.
i -30
i 4 24-26 4 = ) . .
25 6 10 % 3 |0.188 = Clayey very fine SAND, subrounded to subangular, poorly graded, low plasticity, wet, very loose, greenish black (1-2.5/5GY).
L N 1 : : =
-35 x
i - 7 2981 14 | 15 | 19 - . . ] .
- 30 10 Silty Lean CLAY, medium plasticity, trace sand, wet, firm, greenish black (1-2.5/5GY). [LL = 35, PL = 21, MC = 40.7%, GS: #200 =
1 g 100%, Silt = 26%, Clay = 74%)]
i -40 -
| 35 8 |3 20 |Wah [WoH Lean CLAY, medium plasticity, wet, soft, greenish black (1-2.5/5GY).
- WOH
L WOH
-45 -4 9 |36-38| 1.8 NA SAA. [LL =28, PL = 16, MC = 28.1%, GS: #4 = 100%, #200 = 99%, UWd = 86.8 pcf, SG = 2.77, Su = 3.5 psi]
i - 10 [39-41| 2.0 (WOR| 1 SAA, olive gray (5Y-4/2).
- 40 W?H
L N 3
-50 -
i - 42 Vane shear test; Tmax = 175 Ibf; time to failure = 2.15 min
r _ rate of remould = 1 min; tmax =45; H=4in D = 3 in, non-tapered
i e — 11 |44-46| 2.0 % 2 SAA, saturated, grades to very soft.
B 4 1
L 1
-55 4
[ + 12 [4951| 10| | | 2 SAA
Remarks: Water Level Data
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No Date Water Depth MLW
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic 9/9/13 12.3' 3.7
i Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200 : :
\ sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
o e e s e e e de i - | SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch.
nirasirucCiure, ernmviranment, J"|-'J-I.J'n-l__a.- Top of Deck to Top of Water Surface: 11.7 ft.
Top of Deck to Top of Mudline: 24 ft.
Vane Shear dimensions: H = 4 in. D = 3 in., non-tapered. Depth measured from top of deck

Project: B0036702.0002  Template: C:\Users\ajbaird\Documents\GEOTECHNICAL\Projects\HWS\HWS_boring_well HSA 2007 WL analyticRldgéx 1 of 2
Data File:GT-1.dat Date: 4/14/2014 Created/Edited by: AJB
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Date Start/Finish: 9/9/2013 - 9/10/2013
Drilling Company: Atlantic Testing Laboratories, Inc.| Easting: 681446.60
Driller's Name: M. Childs, T. Weston
Drilling Method: Casing
Casing Size: 4.0"1D
Rig Type: CME-850X
Sampling Method: 3" x 2' Split Spoon

Northing: 1246874.65
Casing Elevation: NA
Borehole Depth: 89.1' bss

Sediment Surface Elev.:-6.4 ft NAVD88
Descriptions By: K. Warren

Well/Boring ID: GT-1

Client: National Grid
Project: Hudson Water Street-OU2

Location: Water Street
Water Surface: 3.7' MLW Hudson, NY

Py
Q| =
) [
S|e i)
I|E o =2l E
S — o
g1z [5]3 s|E|3
c (%] o
% S ||| E g nlo . . L
2l Sl 3|lelS]ls] o Stratigraphic Description
T Ele |3|(e|[8|2|28|g| D
E S|l2]2]38 S|1&|8] <
o wmlelele] 2 a|g] ©
w | < c | D o ! .| € @
a mjlmn |n | x m|Zz|lal<]| O
L 7 W%)H VARN Lean CLAY, medium plasticity, wet, soft, greenish black (1-2.5/5GY).
-60 -
B - 54-56 WOH
| 5 13 2.0 wan 3 .
= g SAA, grades from very soft to firm.
i -65
i 4 59-61 1
. 14 20 |, L, |woH| 011 X SAA, grades from very soft to soft.
- WOH
L 3
-70
i - 62 Vane shear test; Tmax = 80 Ibf; time to failure = 1.26 min
r _ rate of remould = 2.39 min; tmax =60; H=4in D = 3 in, non-tapered
i 4 64-66 7 ) ) - .
L 65 15 20 % 2 ———{ SILT and Lean CLAY, medium to high plasticity, saturated, very soft, greenish black (1-2.5/5GY)
L 7 2 ——=
-75 - 16 |66-68| 1.8 NA ———] SAA.[LL=24,PL =18, MC = 28.3%, UWd = 85.2 pcf, SG = 2.77, Su = 6.0 psi]
i - 17 (69-71] 1.2 1 2 — SAA, firm to very soft.
70 | % pp—
L 2 ———
-80 — pp—
i - 74-76 WOH — ]
L 75 18 18 wor 2 |0.22 ———] SAA firm.
= 2 0.14 -
L 6 -——=
-85 pp—
i 8 o 1o (781 20| 8 | 9 (016 X ———{ Lean CLAY, medium plasticity, wet, firm, greenish black (1-2.5/5GY).
- | s -
L 5 —— =
-90 — pp—
B 4 84-86 17 =
-85 20 14 25 72 T (Glacial Till) Clayey medium SAND, low plasticity, angular, some Gravel, trace silt, saturated, very dense, greenish black (1-
B 4 x 2.5/5GY).
-95 - x
B - 21 PB9-89.1 NR | 501" | 50+ | I Apparent weathered ROCK encountered at 87' bss. Rollerbit from 87" to 89" bss. Apparent competent ROCK at 89.1' bss.
- End of Boring at 89.1 ft bss.
— 90 - Borehole backfilled with grout on 9/10/13.
[ -100
— 95 |
-105 —

Intrastruciure, &

¢ ARCADIS

t, buildings

Arorrmeant

Remarks:
SAA = same as above; bss = below sediment surface; NA = Not Applicable/Available;
MLW = Mean Low Water; NAVD88 = North American Vertical Datum of 1988; NR = No
Recovery; LL = Liquid Limit; PL = Plastic Limit; MC = Moisture Content; OC = Organic
Content; GS = Grain Size, #4 and #200 refer to percent of soil finer than the #4 and #200
sieves during laboratory testing; UWd = Dry Unit Weight; Su = Undrained Shear Strength;
SG = Specific Gravity; pcf = pounds per cubic foot; psi = pounds per square inch.
Top of Deck to Top of Water Surface: 11.7 ft.
Top of Deck to Top of Mudline: 24 ft.
Vane Shear dimensions: H = 4 in. D = 3 in., non-tapered.

Water Level Data

Date Water Depth MLW

9/9/13  12.3' 3.7

Depth measured from top of deck

Project: B0036702.0002
Data File:GT-1.dat
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ATLANTIC TESTING LABORATORIES

Canton
6431 U.S. Highway 11
P.O. Box 29
Canton. NY 13617
315-386-4578(T)
315-386-1012(F)

January 20._2014

ARCADIS

6723 Towpath Road

PO Box 66

Syracuse, New York 13214-0066

Attn:  Mr. Adam Chwalibog, PE
Geotechnical Engineer

Re: Laboratory Analysis Services
Hudson Water Street — Operable Unit 2
Hudson, Columbia County, New York
ATL No. CD3574D-02-12-13 Rev. 1

Ladies and Gentleman:

At the request of Mr. Adam Chwalibog, PE, representing ARCADIS, and in accordance with our
proposal (ATL No. CD998-376XX-10-12 dated December 21, 2012), Atlantic Testing
Laboratories, Limited (ATL) performed a subsurface investigation and laboratory analysis
services for the referenced project.

Select soil samples were submitted to ATL's laboratory for geotechnical analysis. Twelve
samples were analyzed in accordance with ASTM D 422 Particle Size Analysis of Soil without
Hydrometer. Seven samples were analyzed in accordance with ASTM D 422 Particle Size
Analysis of Soil with Hydrometer. The Particle Size Analysis Results are included in
Attachment A.

Twenty-four soil samples were analyzed in accordance with ASTM D 2216 Moisture Content
Test. The Moisture Content Results are included are included in Attachment B.

Seventeen soil samples were analyzed in accordance with ASTM D 4318 Liquid Limit, Plastic
Limit, and Plasticity Index of Soils. The Atterberg Limit Test Results are included in
Attachment C.

Three soil samples were analyzed in accordance with ASTM D 2974 Percent Organics Test. The
Percent Organics test results are included on the Particle Size Analysis Results in Attachment A.

Two soil samples were analyzed in accordance with ASTM D 4767 Consolidated-Undrained
Triaxial Compression Test. The Consolidated-Undrained Triaxial Compression Test Results
are included in Attachment D.

Four soil samples were analyzed in accordance with ASTM D 2859 Unconsolidated-Undrained

Triaxial Compression Test. The Unconsolidated-Undrained Triaxial Compression Test
Results are included in Attachment E.

Albany « Binghamton « Elmira « Plattsburgh « Poughkeepsie « Rochester « Syracuse « Utica « Watertown



ARCADIS January 20, 2014
ATL No. CD3574D-02-12-13 Rev. 1 Page 2

Two soil samples were analyzed in accordance with ASTM D 2435 One-Dimensional
Consolidation Properties of Soils Using Incremental Loading. The One-Dimensional
Consolidation Test Results are included in Attachment F.

Five soil samples were analyzed in accordance with ASTM D 854 Specific Gravity of Soil Solids
by Water Pycnometer. The Specific Gravity test results are included on the Consolidated-
Undrained Triaxial Compression Test Results in Attachment D and the Unconsolidated-
Undrained Triaxial Compression Test Results in Attachment E.

The soil samples obtained during this investigation will be retained for a period of 6 months and
subsequently discarded, unless otherwise instructed.

Please contact our office should you have any questions, or if we may be of further service. We
look forward to our continued association to obtain a successful completion of the project.

Sincerely,
ATLANTIC TESTING LABORATORIES, Limited

Adrienne E. Mackey
Project Manager

AEM/AJS/aem
Enclosures
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Date: 11/1/2013

Report No.: CD3574SL-01-11-13

Sample No: GT-1; S-4

Source of Sample: Boring Sample

ATLANTIC TESTING LABORATORIES, LIMITEB

// :
Reviewed by

Location: Elev./Depth: 9.0-11.0'
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GRAIN SIZE - mm.
o% 43" % Gravel % Sand % Fines
° Coarse Fine _ |Coarse| Medium Fine Siit 1 Clay
0 3 24 19 30 18 6
SIEVE PERCENT SPEC.” | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey cm+f SAND; some mf+ GRAVEL,; trace SILT
™" 100
3/4" 97
] 2“
/ " 86 Atterberg Limits
1 76 PL= LL= PI=
#4 73 - - -~
#10 54 Coefficients
#20 37 Dg5=12.1409  Dgg=2.5413 Dgo= 1.6648
#40 24 D30= 0.6081 D15=0.2218 D10=0.1376
#80 13 Cy= 1847 Cc= 1.06
#140 8
#200 5.8 Classification
USCS= SW-SM AASHTO=
Remarks
Moisture content 28.8%
* (no specification pr ded Figure
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Particle Size Distribution Report

Client: ARCADIS US, Inc.

Project: Hudson Water Street - Operable Unit 2 Hudson, NY

Report No.: CD3574SL-05-11-13
Date: 11/01/2013

Sample No: GT-2; S-3

Source of Sample: Boring Sample

Moisture content 29.4%
Organic content 2.3%

Location: Elev./Depth: 4.0 - 6.0’
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Finss
‘ Coarse Fine  |Coarse] Medium Fine Siit [ Clay
0 0 0 1 4 64 31
SIEVE | PERCENT | SPEC' | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey cmf- SAND; some SILT; trace ORGANIC
174" 100 MATERIAL
#4 100
#10 99
#20 98 tterberg Limi
#40 95 PL= -- LL= - Pl= --
480 62
#140 35 Coefficionts
D30= D15= D10=
Cu= CC=
Classification
USCS= SM AASHTO=
Remarks

* (no specification provid}d)

Reviewed by, ///
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ATLANTIC TESTING LABORATORIES, LIMITED

Figure
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Particle Size Distribution Report

Client: ARCADIS US, Inc.

Project: Hudson Water Street - Operable Unit 2 Hudson, NY

Report No.: CD3574-SL-06-11-13
Date: 11/01/2013

Sample No: GT-2; S-7

Source of Sample: Boring Sample

ATLANTIC TESTING LABORATORIES, LIMITEB

/4

(-

Location: Elev./Dapth: 20.0 - 22.0'
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GRAIN SIZE - mm.
% Cobbles % Gravel % Sand % Fines
Coarse Fine  |Coarse| Medium Fine Siit | Clay
0 0 0 0 0 0 100
SIEVE | PERCENT | SPEC.' | OUTOF Soll Description
SIZE FINER | PERCENT | SPEC. (X) Grey CLAY; and SILT
#20 100
#40 100
#80 100
#140 100 Atterberg Limits
#200 100 PL= 20 LL= 33 Pl= 13
Coefficients
Dgs= Dgo= Dsp=
Da3p= D15= D10=
CU= CC=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 26.3%
* (no specification provided) Figure
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-09-11-13

Date: 11/01/2013

Sample No: GT-2; S-18

Source of Sample: Boring Sample

Location: Elev./Depth: 65.0 - 67.0'
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine _ |Coarse| Medium Fine Siit ] Clay
0 0 0 0 0 19 81
SIEVE | PERCENT | SPEC | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey SILT; some CLAY; little f SAND
1/4" 100
#4 100
#10 100
#20 100 Atterberg Limits
#40 100 PL= -- LL= - Pl= -
#80 98 c
#140 91 _ oofiiclen _
#200 81 Dgs= 00859  Dgo= Dso=
D3p= D15= D1o=
Cy= Cc=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 17.4%
* (no specification provided) Figure
5L ATLANTIC TESTING LABORATORIES, LIMITEDR
Reviewed by: ///( Date: Lz/ f//.?
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY Report No.: CD3574SL-10-11-13

Client: ARCADIS US, Inc. Date: 11/01/2013
Sample No: GT-3; S-3 Source of Sample: Boring Sample
Location: Elev./Depth: 4.0 - 6.0'
$ ssrEris o g g8¢ 8 E2F
100 T 11T IIIIH' e ..gillll
90 | | IR | I i
| I NI I | NN
| | LI 1 | | W ]
80
I I e 1 | if N
70 } } I I ! U
o [ | N I [ 10Nt
Z 60 } } -+ } } -
i
I I (N | I e Al i
z % —tH a T HHt
o I I I I | [ |1 I
@ 40 L L I L I T \I |
@ I [ 1L ) I [ INEEEAYIL
] [ 11y T [ | 10 TN
I I [ I | |
20
[ I g | | i 10T
10 | | (. I | 1 I | A
[ I (1] | | I If 4]0 i
0 ] 1 1 (I | | ] 1 ] ] 11 1
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
Coarge Fine  [Coarso| Medium Fins Siit | Clay
0 0 0 | 5 76 18
SIEVE | PERCENT | SPEC.' | OUTOF Soll D on
SIZE FINER PERCENT | SPEC. (X) Grey cmf+ SAND; little SILT; trace ORGANIC
1/4" 100 MATERIAL
#4 100
#10 99
#20 98 Atterberg Limits
#40 94 PL= - LL= - Pl= -
#80 51
#140 24 Coefficients
Dgs= 0.3255 Dgo= 0.2082 Dgp=0.1777
#200 18
D3g=0.1252  Dq5= D1g=
Cu= Ce®
Classification
USCS= ML AASHTO=
Remarks
Moisture content 23.2%
Organic content 3.1%
* (no specification provided) Figure

ATLANTIC TESTING LABORATORIES, LIMITER
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY =~ Report No.: CD3574SL-11-11-13

Client: ARCADIS US, Inc. Date: 11/01/2013
Sample No: GT-3; S-6 Source of Sample: Boring Sample
Location: Elev./Depth: 15.0- 17.0'
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GRAIN SIZE - mm.
% Cobbles % Gravel % Sand % Fines
Coarse Fine _ [Coarse| Medium Fine Silt ] Clay
0 0 0 0 2 2 96
SIEVE PERCENT SPEC." OUT OF Soil Description
SIZE FINER PERCENT | SPEC. (X} Grcy CLAY; trace mf SAND
#4 100
#10 100
#20 99
#40 98 Al erg L
480 96 PL= 19 LL= 28 Pl= 9
#140 96
#200 96 _ Q_%_tﬁsjgma _
Dgs= Dgo= Ds50=
Dap= D1s5= D10=
Cy= Ce=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 23.4%
* (no specification providgd) Figure
ATLANTIC TESTING LABORATORIES, LIMITEB

Reviewedb/%% Date: { /Z "/ vl



Particle Size Distribution Report

Client: ARCADIS US, Inc.

Project: Hudson Water Street - Operable Unit 2 Hudson, NY

Date: 11/01/2013

Sample No: GT-3; S-16

Source of Sample: Boring Sample

Location: Elav./Depth: 60.0 - 62.0'
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
Coarse Fine |Coarse] Medlum Flne St | Clay
0 10 22 13 17 1] 27
SIEVE | PERCENT | SPEC.' | OUTOF Soil Descriptio
SIZE FINER PERCENT | SPEC. (X) Grey emf SAND; some cmf GRAVEL; some SILT
1-172" 100
1" 94
172" 83
1/4" 72 Atterberg Limi
44 68 PL= .. LL= - Pi= -.
z;g 32 Coofficients
#40 18 Dgs= 14.1820 Dgg=2.8763  Dgp= 1.3800
#80 32 8ag= 01414 Dis= D1o=
#140 28 u= c”
#200 27 Classification
USCS= SM AASHTO=
Remarks
Moisture content 5.9%

* (no specification provided)

Reviewed by; /Z

ATLANTIC TESTING LABORATORIES, LIMITER
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Report No.: CD3574SL-14-11-13

Date: / Z/ J'// 7




Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY Report No.: CD3574SL-15-11-13

Client: ARCADIS US, Inc. Date: 11/01/2013
Sample No: GT-4; S-3 Source of Sample: Boring Sample :
Location: Elev./Depth: 4.0 - 6.0'
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
° Coarse Fine  [Coarse] Medlum Fine siit ] Clay
1 8 84 7
SIEVE PERCENT SPEC." OUT OF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey cmf+ SAND; trace SILT; trace ORGANIC
#4 100 MATERIAL
#10 99
#20 98
#40 91 Atterberg Limits
#80 19 PL= -- LL= - Pl= --
|4 Coefficients
Dgs5=0.3841  Dgg=0.2902 Dgg= 0.2624
D3p=0.2111 D15=0.1637 D1g=0.1143
Cy= 2.54 Cc= 134
Classification
USCS= SP AASHTO=
Remarks
Moisture content 21.6%
Organic content 0.7%
* (no specification providgd) Figure
ATLANTIC TESTING LABORATORIES, LIMITEBR

Reviewedb///% ] Date: _LZ/ g / /2



Client: ARCADIS US, Inc.

Project: Hudson Water Street - Operable Unit 2 Hudson, NY

Particle Size Distribution Report

Report No.: CD3574SL-16-11-13

Date: 11/01/2013

Sample No: GT-4; S-7

Source of Sample: Boring Sample

ATLANTIC TESTING LABORATORIES, LIMITEPR

Reviewed by: /%
ydi

Location: Elev./Depth: 18.0 - 20.0'
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine  |Coarse] Medium Fine Silt | Clay
0 0 0 0 0 | 99
SIEVE | PERCENT | SPEC." | OUTOF Soll Description
SIZE FINER PERCENT | SPEC. (X) Grey CLAY; and SILT; trace f SAND
#4 100
#10 100
#20 100 )
#40 100 Atterberg Limits
#80 99 PL= 19 LL= 28 Pi= 9
#140 i Coefficients
#200 99 _ i1 _
Dgs= Deo= Dsp=
Dap= D15= D10=
Cy= Ce=
Classification
USCS= ML AASHTO=
Remarks
Moisture content 35.1%
* (no specification provisgd) Figure
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Particle Size Distribution Report

Client: ARCADIS US, Inc.

Project: Hudson Water Street - Operable Unit 2 Hudson, NY

Report No.: CD3574SL-18-11-13

Date: 11/01/2013

Sample No: GT-4; S-13

Source of Sample: Boring Sample

Reviewed by: //,
/7

/7

ATLANTIC TESTING LABORATORIES, LIMITED

Date: j/ZO//V

Location: Elev./Depth: 38.0 - 40.0'
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GRAIN SIZE - mm.
o % Gravel % Sand % Fines
* Cobbles Coarse Fine  [Coarse| Medium Fine Slit | Clay
0 0 0 0 0 0 100
SIEVE PERCENT SPEC." OUT OF Soil Description
SIZE FINER PERCENT | SPEC. {X) Grey CLAY; and SILT
#10 100
#20 100
#40 100
#80 100 Atterberg Limits
#140 100 PL= 22 LL= 30 Pl= 8
#200 100 Coefficie
Dgs5= Dgo= Dsp=
D3p= D15= D10=
Cuy® Cc=
Classification
USCS= ML AASHTO=
Remarks
Moisture content 24.5%
* (no specification provided) Figure




Particle Size Distribution Report
Project: Hudson Water Street - Operable Unit 2 Hudson, NY Report No.: CD3574SL-22-11-13
Client: ARCADIS US, Inc. Date: 11/01/2013
Sample No: GT-5; S-12 Source of Sample: Boring Sample
Location: Elev./Depth: 40.0 - 42.0'
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GRAIN SIZE - mm.
o +3° % Gravel % Sand % Fines
* Coarse Fine  [Coarse] Medium Fine sitt | Clay
0 0 0 0 0 0 100
SIEVE PERCENT SPEC." OUT OF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey CLAY; and SILT
7] 100
#10 100
#20 100
#40 100 Atterberg Limits
#80 100 PL= - LL= - Pl= -
#140 10
#200 ,Og Coefficients
Dgs= Deo= Ds0=
D3g= D15= D1o=
Cy= Cc=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 23.3%
* (o specification provid/c,d) Figure

ATLANTIC TESTING LABORATORIES, LIMITED
Reviewed by‘/% Date: /e Z / J // 7
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-02-11-13
Date: 11/1/2013

Sample No: GT-1; S-7

Source of Sample: Boring Sample

Reviewed b}///L

ATLANTIC TESTING LABORATORIES, LIMITEB

Location: Elev./Depth: 29.0 - 31.0'
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine  [Coarse] Medium Fino Silt Clay
0 0 0 0 0 0 26 74
SIEVE | PERCENT | SPEC.' | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey CLAY; some SILT
#10 100
#200 100
Atterberg Limits
PL= 21 LL= 35 Pl= 14
Coefficients
Dgs= 0.0069 Dgo= 0.0032 Ds5o= 0.0023
D30= D1s= Dio=
Cy= Cc=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 40.7%
* (no specification proviged) Figure
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-03-11-13

Date: 11/22/13

Sample No: GT-1; S-9 Source of Sample: Boring Sample

Location: Elev./Depth: 36.0 - 38.0'
E SEss£§s 3 2 88§ g £¢
100 T T I I ||| T 'Y T TT1T 1 T T
| [ N | | N
%0 C e T T T T
! I Ll | | ]
80
! | N | I Wi
70 | ! | — | } )8 %1
& IR | (00 T ] o
% 60 } t ———— } } 4+
| | L T O | | |
:z—_l 50 — A —t— it
I | L I | iffef o
O
x 90 T T T IH T T T 1T T 0
w
o 4 | | U | | H{rl 1 W
| | NN EE| | | e il
| I e 1 I | e gl
20
| | I | | N{rr i
10 | | | (] (| | | | | [
! ! e 1 I | IR
0 1 s Ll L1l L 1 ) 1 1yl
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm. :
% +3" % Gravel % Sand % Fines
¢ Coarse Fine  |Coarse| Medlum Fine Silt | Clay
0 0 0 0 0 ] 99
SIEVE | PERCENT | SPEC." | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey CLAY; and SILT
#10 100
#200 99
Atterberg Limits
PL= 16 LL= 28 Pl= 12
Coefficients
Dgs= Deo= D50=
D3p= D15= D10=
Cy= Cc=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 28.1%
- ificati ided Figure
S e ATLANTIC TESTING LABORATORIES, LIMITED
Reviewed b // Date:/ Z/I/ Z
/Y'//



Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY Report No.: CD3574SL-08-11-13

Client: ARCADIS US, Inc. Date: 11/1/13
Sample No: GT-2; S-14 Source of Sample: Boring Sample
Location: Elev./Depth: 45.0 - 47.0
£ € € g €& € £ o ceoeae o 8% 8
e m nE -ox x§ 3 A £23% € wa
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S0 e o T T T [ \
80 I 1 T 1 A
| | N I I v e n
70 | } I | ! {1 ' 11
& e C T IR R
£ 60 { ¢ T f } -t
w
| I LI T I I ifprg v I
Z 50 i le i t
g i ]
Q
& 40 TN |||| T T T T
TR I | N I | et A
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10 | I Ll I | el
| ] [ I | ] f Ry v
0 ! L Ll L b ) ! L ) 1 oth
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Flnes
° Coarse Fine Coarse| Msdium Fine Silt Clay
0 0 0 0 0 0 52 48
SIEVE | PERCENT | SPEC. | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey SILT; and CLAY
#10 100
#200 100
Atterberg Limits
PL= 18 LL= 27 Pi= 9
Coefficients
Dg5=0.0115 Dgg= 0.0068 Ds0= 0.0052
Dgg= 0.0025 D1s5= D1o=
CU= CC=
Classification
USCS= CL AASHTO=
Remarks
Moisture content 25.2%
* (no specification provided) Figure

—ATLANTIC TESTING LABORATORIES, LIMITED

Reviewed I%//L‘ Date: .2 Z/ J/ b §
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Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-12-11-13
Date: 11/1/2013

Sample No: GT-3; S-12 Source of Sample: Boring Sample

Location: Elev./Depth: 45.0 - 47.0
€ € £ £ €& £ 5 o coeo o ©°8%
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fino Coarse| Medium Fine Siit Clay
0 0 0 0 0 75 25
SIEVE | PERCENT SPEC." | OUTOF Soll Description
SIZE FINER PERCENT | SPEC. (X) Grey SILT; some CLAY
#10 100
#200 100
Atterberg Limits
PL= 20 LL= 24 Pl= 4
Coefficients
Dgs=0.0258  Dgo= 0.0136 Dg0= 0.0104
Dgo= 0.0058 D15= 0.0032 D1g= 0.0021
Cy= 6.60 Ce= 121
Classification
USCS= CL-ML AASHTO=
Remarks
Moisture content 21.6%
* (no specification provided) Figure

ATLANTIC TESTING LABORATORIES, LIMITEB
Date: / Z//’ d

Reviewed by///ﬁ‘



Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-17-11-13
Date: 11/1/2013

Sample No: GT-4; S-10

Source of Sample: Boring Sample

Reviewed by: /A

77

ATLANTIC TESTING LABORATORIES, LIMITEB:

Location: Elev./Depth: 28.0 - 30.0'
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GRAIN SIZE - mm.
o, 43 % Gravel % Sand % Fines
3 Coarso Fine |Coarse] Medium Fine Siit Clay
0 0 0 0 0 0 46 54
SIEVE | PERCENT SPEC." | OUTOF Soil Description
SIZE FINER PERCENT | SPEC. (X) Grey CLAY; and SILT
#10 100
#200 100
Atterberg Limits
PL= 20 LL= 29 Pl= 9
Coefficients
Dgs=0.0111 Dgo= 0.0056 Dso= 0.0047
Dgg= 0.0027 D1s= D10=
u: CC=
Classificatio
USCS= CL AASHTO=
Remarks
Moisture content 38.9%
* (no specification provided) Figure

Date: / ':/ 7/ /3




Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-19-11-13

Date: 11/01/2013

Sample No: GT-4; S-16

Source of Sample: Boring Sample

Location: Elev./Depth: 53.0 - 55.0'
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fino |Coarse| Madium Fine Siit Clay
0 0 0 0 0 0 68 32
SIEVE PERCENT SPEC." OUT OF Soil Dgsgrlgtlon
SIZE FINER PERCENT | SPEC. (X) Grey SILT; some CLAY
#10 100
#200 100
Atterberg Limits
PL= 18 LL= 25 PI= 7
Coefficients
Dgg= 0.0237 Dgo=0.0128 Dsgp= 0.0095
o§8= 0.0046 o?&: 0.0026 o?8= 0.0016
Cy= 8.00 Cc= 1.04
Classification
USCS= CL-ML AASHTO=
Remarks
Moisture content 23.2%
* (no specification provided) Figure

ATLANTIC TESTING LABORATORIES, LIMITEB

pate: £ & 7// 7

Reviewed by////ﬂ



Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-20-11-13
Date: 11/01/2013

Sample No: GT-4; S-19

Source of Sample: Boring Sample

{/

Reviewed by: ///L
/

ATLANTIC TESTING LABORATORIES, LIMITEB

Location: Elev./Depth: 68.0 - 70.0'
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine [Coarse] Medium Fine Silt Clay
0 0 0 0 | 3 75 21
SIEVE PERCENT SPEC." OUT OF Soil Dggcription
SIZE FINER PERCENT | SPEC. (X) Grey SILT; some CLAY; trace mf SAND
#10 100
#20 99
#40 2 Atterberg Limits
#80 %8 PL= -- LL= - PI= --
#140 97 :
#200 96 Coefficients
Dgs=0.0406  Dgp=0.0178 Dsp=0.0138
o%S: 0.0077 o?2= 0.0027 D1p=0.0014
Cy= 12.37 Ce= 2.32
Classification
USCS= CL-ML AASHTO=
Remarks
Moisture content 30.0%
" (no specification provided) Figure

Date: /Z/i//




Particle Size Distribution Report

Project: Hudson Water Street - Operable Unit 2 Hudson, NY
Client: ARCADIS US, Inc.

Report No.: CD3574SL-23-11-13
Date: 11/01/2013

Sample No: GT-5; S-17 Source of Sample: Boring Sample

Location: Elev./Depth: 65.0 - 67.0'
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine |Coarse| Medium Fine Silt Clay
0 0 0 0 0 79 21
SIEVE PERCENT SPEC." OUT OF il Das tion
SIZE FINER PERCENT | SPEC. (X) Grey SILT; some CLAY
#10 100
#200 100
Atterberg Limits
PL= NP LL= NP Pi= NP
Coefficients b
Dgs=10.0346  Dgp= 0.0140 50= 0.0113
o§8= 0.0070 o?2= 0.0034 D30=0.0018
Cy= 792 Ce= 1.97
Classification
USCS= ML AASHTO=
Remarks
Moisture content 23.9%

* (no specification provided)

Reviewed by'//
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ATLANTIC TESTING LABORATORIES, LIMITEB:
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ATTACHMENT B
MOISTURE CONTENT RESULTS



ATLANTIC TESTING LABORATORIES

Hudson Water Street — Operable Unit 2
Hudson, New York
ARCADIS
ATL Report No. CD3574D-02-12-13

ASTM D 2216 Moisture Content

. Water
B:‘r:_'g Sar:lrzfle D:f‘:)th Content
(%)
GT-1 S4 9.0-11.0 28.8
GT-1 S-7 29.0-31.0 40.7
GT-1 S-9 36.0 —38.0 28.1
GT-1 5-16 66.0 — 68.0 28.3
GT-2 S-3 4.0-6.0 29.4
GT-2 S-7 20.0-22.0 26.3
GT-2 S8 22-0-24.0 259
GT-2 S-14 45.0-47.0 25.2
GT-2 S-18 65.0-67.0 17.4
GT-3 S-3 4.0-6.0 23.2
GT-3 S-6 15.0-17.0 234
GT-3 S-11 40.0-42.0 28.6
GT-3 S-12 45.0-47.0 21.6
GT-3 S-13 47.0—49.0 28.3
GT-3 S-16 60.0 — 62.0 5.9
GT4 S-3 4.0-6.0 21.6
GT-4 S-7 18.0 —20.0 35.1
GT4 S-10 28.0-30.0 38.9
GT4 S-13 38.0-40.0 24.5
GT4 S$-16 563.0-55.0 23.2
GT4 S-19 68.0 - 70.0 30.0
GT-5 S-6 16.0-17.0 55.7
GT-5 S-7 17.0-19.0 48.7
GT-5 S-10 30.0-32.0 478
GT-5 S-12 40.0-42.0 23.3
GT-5 S-17 65.0-67.0 23.9
GT-5 S-18 67.0 - 69.0 29.7




ATTACHMENT C
ATTERBERG LIMIT TEST RESULTS



ATLANTIC TESTING LABORATORIES

Hudson Water Street — Operable Unit 2
Hudson, New York
ARCADIS
ATL Report No. CD3574D-02-12-13

ASTM D 4318 Liquid Limit, Plastic Limit, and Plasticity Index (Atterberg Limits)

Boring | Sample Depth Liquid Plastic Plasticity
No. No. (ft) Limit Limit Index
GT-1 S-7 29.0-31.0 35 21 14
GT-1 S99 36.0-38.0 28 16 12
GT-1 S-16 | 66.0-68.0 24 18 6
GT-2 S7 20.0 —22.0 33 20 13
GT-2 S-8 22.0-24.0 30 18 12
GT-2 S-14 | 45.0-47.0 27 18 9
GT-3 S6 15.0-17.0 28 19 9
GT-3 S-12 | 45.0-47.0 24 20 4
GT-3 S-13 | 47.0-49.0 28 20 8
GT4 s-7 18.0 - 20.0 28 19 9
GT-4 S-10 | 28.0-30.0 29 20 9
GT-4 S-13 | 38.0-40.0 30 22 8
GT-4 S-16 | 563.0-55.0 25 18 7
GT-5 S-6 15.0-17.0 55 33 22
GT-5 S-10 | 30.0-32.0 35 22 13
GT-5 S-17 | 65.0-67.0 NP NP NP
GT-5 S-18 | 67.0-69.0 NP NP NP

*NP = Non-plastic



ATTACHMENT D

CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
TEST RESULTS



ATLANTIC TESTING LABORATORIES

Client. | ARCADIS US, Inc. ATL Report No.: | CD3574SL-06-11-13
Project. | Hudson Water Street-Operable Unit 2 Date: | November 18, 2013
Sample ID: | GT-2; S-8 Sample Depth: | 22.0 - 24.0'
Consolidated-Undrained Triaxial Compression Test
ASTM D 4767
Parameter Result
Confining Pressure, (psi) 7.3
Dry Unit Weight, (pcf) 86.3
Moisture Content, (%) 259
Height of Sample, (in) 5.987
Diameter of Sample, (in) 2.837
Height/Diameter Ratio 211
Deviator Stress, {psi) 111.8
Effective Minor Principal Stress, (psi) 20.9
Effective Major Principal Stress, (psi) 132.7
Axial Strain at Failure, (%) 15.0
Rate of Axial Strain, (%/min) 0.08

Deviator Stress and Pore Pressure
7.3 psi

150

140 1

130

120 1

110 4

Devator Stress

wod | memmeee Pore Pressure

Streas (psi)

..a

-10 4 Teeeeean.

Sesecana.
R L TP,

0000 0010 0020 0030 0.040 0050 0080 0070 0080 0090 0.100 0.110 0120 0.130 0140 0150
Axisl Strein (inAn.)



ATL Report No. CD3574SL-06-11-13
ARCADIS US, Inc.
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ATL Report No. CD3574SL-06-11-13

ARCADIS US, Inc.

100 -
95 -
90 -
85
80 -
75
70
65
60
55

50

T 45
40
35
30 -
25 |
20
15
10

0

0 5

Reviewed By:

L]

p'vs.q
....... 13ps
.
l"
»
i'/
-".
.
!""
y'd d
-
4"
-
'/
.
""'
.
'/
-
"’
l"'.
.
l""
l‘.‘
I"'
'/
y
’\
/
L

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
P'(psi)

-

7.3psi Failure Photograph

November 18, 2013
Page 3 of 3

Date: / 2/3//3



ATLANTIC TESTING LABORATORIES

Client: | ARCADIS US, Inc. ATL Report No.. | CD3574SL-23-11-13(Revised)
Project: | Hudson Water Street-Operable Unit 2 Date: | November 18, 2013
Sample ID: | GT-5; S-18 Sample Depth: | 67.0 - 69.0'
Consolidated-Undrained Triaxial Compression Test
ASTM D 4767

Parameter Result

Confining Pressure, (psi) 22.2

Dry Unit Weight, (pcf) 81.2

Moisture Content, (%) 29.7

Height of Sample, (in) 5.876

Diameter of Sample, (in) 2.937
Height/Diameter Ratio 2.02

Deviator Stress, (psi) 371

Effective Minor Principal Stress, (psi) 9.4

Effective Major Principal Stress, (psi) 46.5

Axial Strain at Failure, (%) 15.0

Rate of Axial Strain, (%/min) 0.09

Deviator Stress and Pore Pressure
22.2 psi
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ATL Report No. CD3574SL-06-11-13(Revised)
ARCADIS US, Inc.
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ATL Report No. CD3574SL-06-11-13(Revised)

ARCADIS US, Inc.
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November 18, 2013
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ATTACHMENT E

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
TEST RESULTS



ATLANTIC TESTING LABORATORIES

Client: | ARCADIS US, Inc. ATL Report No.: | CD3574SL-03-11-13
Project. | Hudson Water Street-Operable Unit 2 Date: | November 18, 2013
Sample ID; | GT-1; S-9 Sample Depth; | 36.0 - 38.0'
Unconsolidated-Undrained Triaxial Compression Test
ASTM D 2850
Parameter Results
Visual Soil Classification CL (Lean Clay)
Minor Principal Stress (psi) 11.8
Initial Dry Unit Weight (pcf) 86.8
Initial Water Content, Entire Sample (%) 28.1
Specific Gravity 2.77
Void Ratio 0.992
Saturation (%) 100.7
Compressive Strength (psi) 7.0
Major Principal Stress (psi) 18.8
Initial Height (in.) 5.862
Initial Diameter (in.) 2.834
Height-to-Diameter Ratio 2.07
Axial Rate of Strain (%/min) 0.85
Axial Strain at Failure (%) 12.0
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ATL Report No. CD3574SL-03-11-13 November 15, 2013
ARCADIS US, Inc. Page 2 of 2

Failure Photograph

Reviewed By:/ , Date: /. Zﬁl/ 3



ATLANTIC TESTING LABORATORIES

Client: | ARCADIS US, Inc. ATL Report No.: | CD35748L-04-11-13
Project: | Hudson Water Street-Operable Unit 2 Date: | November 18, 2013
Sample ID: | GT-1; S-16 Sample Depth: | 66.0 - 68.0'
Unconsolidated-Undrained Triaxial Compression Test
ASTM D 2850
Parameter Results
Visual Soil Classification CL-ML (Silty Clay)
Minor Principal Stress (psi) 21.8
Initial Dry Unit Weight (pcf) 85.2
Initial Water Content, Entire Sample (%) 28.3
Specific Gravity 2.77
Void Ratio 1.030
Saturation (%) 97.7
Compressive Strength (psi) 12.0
Major Principal Stress (psi) 33.8
Initial Height (in.) 5.981
Initial Diameter (in.) 2.836
Height-to-Diameter Ratio 2.1
Axial Rate of Strain (%/min) 0.84
Axial Strain at Failure (%) 14.9
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ATL Report No. CD3574SL-04-11-13 November 15, 2013
ARCADIS US, Inc. Page 2 of 2

!

Failure Photograph

Reviewed By: / ¢ Date: _/ Z/ 3 / (7



ATLANTIC TESTING LABORATORIES

Client: | ARCADIS US, Inc. ATL Report No.: | CD3574SL-12-11-13
Project. | Hudson Water Street-Operable Unit 2 Date: | November 15, 2013
Sample ID: | GT-3; $-13 Sample Depth: | 47.0 - 49.0°

Unconsolidated-Undrained Triaxial Compression Test

ASTM D 28560

Parameter

Results

Visual Soil Classification

CL-ML (Silty Clay)

Minor Principal Stress (psi) 21.8
Initial Dry Unit Weight (pcf) 85.2
Initial Water Content, Entire Sample (%) 28.3
Specific Gravity 277
Void Ratio 1.030
Saturation (%) 97.7
Compressive Strength (psi) 12.0
Maijor Principal Stress (psi) 33.8
Initial Height (in.) 5.981
Initial Diameter (in.) 2.836
Height-to-Diameter Ratio 2.11
Axial Rate of Strain (%/min) 0.84
Axial Strain at Failure (%) 14.9

130 - w\

120

1.0

100

80 ,

80 __,J*’J "“_’-J_f

| ]

Comprassive Stross (psi)
o~
o

00 15 30 45

80

105 120 135 150




ATL Report No. CD3574SL-04-11-13 November 15, 2013
ARCADIS US, Inc. Page 2 of 3
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ATLANTIC TESTING LABORATORIES

Client. | ARCADIS US, Inc.

Project: | Hudson Walter Street-Operable Unit 2

Sample ID: | GT-5; S-7

ATL Report No.: | CD3574SL-20-11-13

Date: | November 15, 2013

Sample Depth: | 17.0 - 19.0°

Unconsolidated-Undrained Triaxial Compression Test

ASTM D 2850
Parameter Results
Visual Soil Classification CL (Lean Clay)
Minor Principal Stress (psi) 4.4
Initial Dry Unit Weight (pcf) 70.2
Initial Water Content, Entire Sample (%) 48.7
Specific Gravity, Assumed 2.77
Void Ratio 1.465
Saturation (%) 137.0
Compressive Strength (psi) 2.0
Major Principal Stress (psi) 6.4
Initial Height (in.) 5.938
Initial Diameter (in.) 2.873
Height-to-Diameter Ratio 2.07
Axial Rate of Strain (%/min) 0.84
Axial Strain at Failure (%) 14.6
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ATL Report No. CD3574SL-20-11-13 November 15, 2013
ARCADIS US, Inc. Page 2 of 2

Failure Photograph

Reviewed By: Date: / YA / j // 4

y



ATTACHMENT F
ONE-DIMENSIONAL CONSOLIDATION TEST RESULTS



ATLANTIC TESTING LABORATORIES

Client; ARCADIS US, Inc. ATL Report No.: CD3574SL-06-11-13
Project: Hudson Water Street — Operable Unit 2 Date: November 18, 2013
ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF SOILS USING INCREMENTAL LOADING
ASTM D 2435
Sample: GT-2; S-8 Sample Depth: 22.0-240
Classification: Grey Silty Clay Specific Gravity: 2,776
Average Moisture of Trimmings (%) 30.5 Seating Pressure (psf) 50
Initial Moisture (%) 30.9 Final Moisture (%) 28.0
Initial Dry Unit Weight (pcf) 107.5 Final Dry Unit Weight (pcf) . 116.3
Initial Void Ratio 0.608 Final Void Ratio 0.487
Initial Degree of Saturation 99.2 Final Degree of Saturation 100.2
Sample Trimming Method: [_] Turntable Cutting Shoe [ | Ring Lined Sampler
Condition of Test: [__] Natural Moisture Inundated [ ] Pressure at Inundation
Test Method: []A Load Increment Duration B
Increment Load Final Deformation (in.) End-of-Primary Coefficient of
No (tsf) Deformation (in.) | Consolidation (in.%min.)
1 0.25 0.0133 0.0109 0.0446
2 0.50 0.0205 0.0147 0.0373
3 1.00 0.0285 0.0257 - 0.0924
4 2.00 0.0394 0.0362 0.0900
5 4.00 0.0543 0.0494 0.0955
6 1.00 0.0698 0.0658 0.1046
7 0.25 0.0933 0.0875 0.1054
8 0.50 0.0876 0.0881 0.1146
9 1.00 0.0765 0.0785 0.0810
10 2.00 0.0827 0.0823 0.1174
11 4.00 0.0769 0.0777 0.0723
12 8.00 0.0636 0.0679 0.0301
13 16.00 0.0133 0.0109 0.0446
14 4.00 0.0205 0.0147 0.0373
15 1.00 0.0285 0.0257 0.0924
16 0.25 0.0394 0.0362 0.0900
Remarks

Reviewed By: /// Date: / Z/ g / /3
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Strain (percent)

ATLANTIC TESTING LABORATORIES

ATL Report No. CD3574SL-06-11-13
ARCADIS US, Inc.

Hudson Street - Operable Unit 2
Hudson, Columbia County, New York

One-Dimensional Consolidation of Soil
ASTM D 2435
Stress-Strain Graph

Sample No: GT-22; S-8
Depth: 22.0-24.0'
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Void Ratio

ATLANTIC TESTING LABORATORIES

ATL Report No. CD3574SL-06-11-13
ARCADIS US, Inc.
Hudson Street - Operable Unit 2
Hudson, Columbia County, New York

One-Dimensional Consolidation of Soil
ASTM D 2435
Void Ratio-Vertical Stress and Coeffcient of Consolidation

Sample No.: GT-2; S-8

Depth: 22.0-24.0'
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Client: ARCADIS US, Inc.

Project: Hudson Water Street — Operable Unit 2

ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF

ATL Report No.:

Date:

ATLANTIC TESTING LABORATORIES

CD3574SL-23-11-13

November 18, 2013

SOILS USING INCREMENTAL LOADING

Sample: GT-5; S-18

Classification: Grey Silty Clay

Average Moisture of Trimmings (%)

Initial Moisture (%)
Initial Dry Unit Weight (pcf)
Initial Void Ratio

Initial Degree of Saturation

Sample Trimming Method:

Condition of Test:

ASTM D 2435
Sample Depth:
Specific Gravity:
21.3 Seating Pressure (psf)
22.9 Final Moisture (%)
108.4 Final Dry Unit Weight (pcf)
0.595 Final Void Ratio
106.6 Final Degree of Saturation
[ ] Turntable Cutting Shoe

[ Natural Moisture

Inundated

67.0 - 69.0°

2.771

50

17.8

117.3

0.475

103.8

[] Ring Lined Sampler

Ij Pressure at Inundation

Test Method: [ ]A Load Increment Duration B
Increment Load Final Deformation (in.) End-of-Primary Coefficient of

No. (tsf) Deformation (in.) | Consolidation (in.%/min.
1 0.25 0.0073 0.0061 0.1009

2 0.50 0.0115 0.0105 0.1433

3 1.00 0.0171 0.0156 0.1416

4 2.00 0.0230 0.0219 0.1566

5 4.00 0.0303 0.0295 0.1534

6 8.00 0.0399 0.0384 0.1609

i 16.00 0.0516 0.0489 0.1474

8 4.00 0.0481 0.0483 0.2087

9 1.00 0.0436 0.0441 0.1426

10 4.00 0.0465 0.0464 0.1381

11 1.00 0.0439 0.0440 0.1320

12 | 0.25 0.0405 0.0411 0.1498

Remarks

Reviewed By: //ﬂ

Datez/zl/ff// 7




Strain (percent)
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ATLANTIC TESTING LABORATORIES

ATL Report No. CD3574SL-23-11-13

ARCADIS US, Inc.

Hudson Street - Operable Unit 2

Hudson, Columbia County, New York

One-Dimensional Consolidation of Soil

ASTM D 2435

Stress-Strain Graph

Sample No: GT-5; S-18

Depth: 67.0-69.0'
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Void Ratio

ATLANTIC TESTING LABORATORIES

ATL Report No. CD3574S5L-23-11-13
ARCADIS US, Inc.
Hudson Street - Operable Unit 2
Hudson, Columbia County, New York

One-Dimensional Consolidation of Soil
ASTM D 2435
Void Ratio-Vertical Stress and Coeffcient of Consolidation

Sample No.: GT-5; S-18

Depth: 22.0-24.0'
0.60 0.60
0.55 - 0.55 1
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ATTACHMENT C

Prosheet Earth Pressure Outputs




- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
Water 1 Water 2
Unit = =
Sheet Pile Top Level [ft] 0.000
SP Top Soil 2
N
Soil Level in Front [ft] 16.000
Soil Level behind [ft] 0.000 Soil 1
Anchorlevel [f] 0.000 o
Water Level in Front [ft] -15.000
Water Level behind [ft] -15.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 0.000
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever
SP Tip
D .
Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 10.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 38.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 53.000 0.125 0.063 | 1.000 0.000 0.000 2.400
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.200

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 10.000 0.115 0.053 | 0.599 28.000 15.120 0.000
Layer 2 38.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 53.000 0.125 0.063 | 1.000 0.000 0.000 2.400
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.200

ProSheet

Page 3



- Headwall - Section 1 Date: 8/16/2016

Earth Pressure Diagram
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ProSheet Page 4



- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
Water 1 Water 2
Unit = =
Sheet Pile Top Level [ft] 0.000
SP Top Soil 2
N
Soil Level in Front [ft] 16.000
Soil Level behind [ft] 0.000 Soil 1
Anchorlevel [f] 0.000 o
Water Level in Front [ft] -15.000
Water Level behind [ft] -15.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 0.000
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever
SP Tip
Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 10.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 38.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 53.000 0.125 0.063 | 1.000 0.000 0.000 2.400
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.200

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 10.000 0.115 0.053 | 0.599 28.000 15.120 0.000
Layer 2 38.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 53.000 0.125 0.063 | 1.000 0.000 0.000 2.400
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.200

ProSheet

Page 3



- Headwall - Section 1 Date: 8/16/2016

Earth Pressure Diagram
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- Headwall - Section 1 Date: 7/7/2015

Sheet Pile Design According to Blum-Method

Project Name:

Date: 7/7/2015

Author:

Company: ARCADIS U.S., Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1

Date: 7/7/2015

Geodata
Unit
Sheet Pile Top Level [ft] 0.000
Sheet Pile Tip Level [ft] 25.535
Soil Level in Front [ft] 14.000
Soil Level behind [ft] 0.000
Anchorlevel [ft] 0.000
Water Level in Front [ft] -9.000
Water Level behind [ft] -9.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 0.000
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever

Water 1 Water 2
SP Top Soil 2
N~
Soil 1
SP Ti
V,rj ,,,,,,,
Front Back

ProSheet

Page 2



- Headwall - Section 1

Date: 7/7/2015

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 16.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 44.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 3 64.000 0.125 0.063 | 4.659 29.000 -15.660 0.000
Layer 4 100.000 0.130 0.068 | 6.208 33.000 -17.820 0.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 16.000 0.115 0.053 | 0.314 28.000 15.120 0.000
Layer 2 44.000 0.115 0.053 | 0.314 28.000 15.120 0.000
Layer 3 64.000 0.125 0.063 | 0.301 29.000 15.660 0.000
Layer 4 100.000 0.130 0.068 | 0.253 33.000 17.820 0.000

ProSheet

Page 3



- Headwall - Section 1

Date: 7/7/2015

Earth Pressure Diagram
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- Headwall - Section 1 Date: 7/7/2015

Sheet Pile Design According to Blum-Method

Project Name:

Date: 7/7/2015

Author:

Company: ARCADIS U.S., Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1

Date: 7/7/2015

Geodata
Unit
Sheet Pile Top Level [ft] 0.000
Sheet Pile Tip Level [ft] 20.822
Soil Level in Front [ft] 14.000
Soil Level behind [ft] 0.000
Anchorlevel [ft] 0.000
Water Level in Front [ft] -9.000
Water Level behind [ft] -9.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 0.000
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever

Water 1 Water 2
SP Top Soil 2
A
Soil 1
SP Tip
N~ o]
Front Back

ProSheet

Page 2



- Headwall - Section 1

Date: 7/7/2015

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 16.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 44.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 64.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 16.000 0.115 0.053 | 0.314 28.000 15.120 0.000
Layer 2 44.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 64.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

ProSheet

Page 3



- Headwall - Section 1 Date: 7/7/2015

Earth Pressure Diagram
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- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
Unit
Sheet Pile Top Level [ft] 0.000
Soil Level in Front [ft] 16.000
Soil Level behind [ft] 0.000
Anchorlevel [ft] 0.000
Water Level in Front [ft] -2.000 Soil 1
Water Level behind [ft] -2.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 7.125
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever

Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 13.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 58.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 3 90.000 0.125 0.063 | 4.659 29.000 -15.660 0.000
Layer 4 100.000 0.130 0.068 | 6.208 33.000 -17.820 0.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 13.000 0.115 0.053 | 0.345 28.000 15.120 0.000
Layer 2 58.000 0.115 0.053 | 0.345 28.000 15.120 0.000
Layer 3 90.000 0.125 0.063 | 0.330 29.000 15.660 0.000
Layer 4 100.000 0.130 0.068 | 0.275 33.000 17.820 0.000

ProSheet

Page 3



- Headwall - Section 1

Date: 8/16/2016

Earth Pressure Diagram
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- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
. BRtéen Water 2 Soil 2
Unit N2 o ____ e
Sheet Pile Top Level [ft] 0.000
Soil 1

Soil Level in Front [ft] 16.000

Soil Level behind [ft] 0.000

Anchorlevel [ft] 0.000

Water Level in Front [ft] -2.000

Water Level behind [ft] -2.000

Soil Surface Inclination in Front [Deg] 0.000

Soil Surface Inclination behind [Deg] 0.000

Caquot Surcharge in Front [kip/ft2] 0.000

Caquot Surcharge behind [kip/ft2] 0.000

Anchor Inclination [Deg] 0.000

Earth Support Cantilever

SP Tip
D .
Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 13.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 58.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 90.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 13.000 0.115 0.053 | 0.345 28.000 15.120 0.000
Layer 2 58.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 90.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

ProSheet

Page 3



- Headwall - Section 1 Date: 8/16/2016

Earth Pressure Diagram
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- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
Unit

Sheet Pile Top Level [ft] 0.000
Soil Level in Front [ft] 14.000
Soil Level behind [ft] 0.000
Anchorlevel [ft] 0.000
Water Level in Front [ft] -4.000 Soil 1
Water Level behind [ft] -4.000
Soil Surface Inclination in Front [Deg] 0.000
Soil Surface Inclination behind [Deg] 14.036
Caquot Surcharge in Front [kip/ft2] 0.000
Caquot Surcharge behind [kip/ft2] 0.000
Anchor Inclination [Deg] 0.000
Earth Support Cantilever

Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 21.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 56.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 3 90.000 0.125 0.063 | 4.659 29.000 -15.660 0.000
Layer 4 150.000 0.130 0.068 | 6.208 33.000 -17.820 0.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 21.000 0.115 0.053 | 0.387 28.000 15.120 0.000
Layer 2 56.000 0.115 0.053 | 0.387 28.000 15.120 0.000
Layer 3 90.000 0.125 0.063 | 0.369 29.000 15.660 0.000
Layer 4 150.000 0.130 0.068 | 0.304 33.000 17.820 0.000

ProSheet

Page 3



- Headwall - Section 1

Date: 8/16/2016

Earth Pressure Diagram
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- Headwall - Section 1 Date: 8/16/2016

Sheet Pile Design According to Blum-Method

Project Name:

Date: 8/16/2016

Author:

Company: ARCADIS U.S,, Inc.
Comment:

ProSheet Page 1



- Headwall - Section 1 Date: 8/16/2016

Geodata
Uit Yistepd Water 2 Soil 2
Sheet Pile Top Level [ft] 0000
Soil 1

Soil Level in Front [ft] 14.000

Soil Level behind [ft] 0.000

Anchorlevel [ft] 0.000

Water Level in Front [ft] -4.000

Water Level behind [ft] -4.000

Soil Surface Inclination in Front [Deg] 0.000

Soil Surface Inclination behind [Deg] 0.000

Caquot Surcharge in Front [kip/ft2] 0.000

Caquot Surcharge behind [kip/ft2] 0.000

Anchor Inclination [Deg] 0.000

Earth Support Cantilever

SP Tip
D .
Front Back

ProSheet Page 2


ajbaird
Rectangle


- Headwall - Section 1

Date: 8/16/2016

Soil Layers

Layers in Front

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 21.000 0.115 0.053 | 4.348 28.000 -15.120 0.000
Layer 2 56.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 90.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

Layers behind

Layer Tip [ft] | Density Moist [kip/ft3] | Density Submerged [kip/ft3] | Kph | Phi [Deg] | Delta [Deg] | Cohesion [kip/ft2]
Layer 1 21.000 0.115 0.053 | 0.387 28.000 15.120 0.000
Layer 2 56.000 0.115 0.053 | 1.000 0.000 0.000 1.200
Layer 3 90.000 0.125 0.063 | 1.000 0.000 0.000 1.800
Layer 4 100.000 0.130 0.068 | 1.000 0.000 0.000 3.000

ProSheet

Page 3



- Headwall - Section 1 Date: 8/16/2016

Earth Pressure Diagram
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ATTACHMENT D

Shoring Suite Analysis Outputs




01D
Embedment

Depth(ft)
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\01_D.sh

Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=28.33 Min. Pile Length=44.33 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=78.91 per Pile Spacing=1.0 at Depth=29.57

PILE SELECTION:

Request Min. Section Modulus = 37.9 in3/ft=2036.29 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 2.76(in) based on E (ksi)=29000.00 and | (in4)/foot=265.3

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 10 0.371 0.037100
10 0.317 16 0.508 0.031833
16 0.508 38 1.206 0.031727
38 1.095 53 1.608 0.034200
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Pas
16 0 38 5.07 0.2305
38 5.433 53 9.836 0.2935
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 16.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=21.01 Min. Pile Length=37.01 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=59.83 per Pile Spacing=1.0 at Depth=25.65

PILE SELECTION:

Request Min. Section Modulus = 28.7 in3/ft=1543.96 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 1.71(in) based on E (ksi)=29000.00 and | (in4)/foot=265.3

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 10 0.371 0.037100
10 0.317 16 0.508 0.031833
16 0.508 38 1.206 0.031727
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
16 0 38 5.07 0.2305
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 16.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=265.3
File: G:\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\01_D.sh8
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File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\01_U.sh

Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=8.30 Min. Pile Length=24.30 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=18.73 per Pile Spacing=1.0 at Depth=17.51

PILE SELECTION:

Request Min. Section Modulus = 9.0 in3/ft=483.35 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.47(in) based on E (ksi)=29000.00 and | (in4)/foot=265.3

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 10 0.371 0.037100
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Pas
16 24 38 3.566 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 16.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=5.47 (8~10ft is recommended!!!) Min. Pile Length=21.47 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=18.03 per Pile Spacing=1.0 at Depth=16.77

PILE SELECTION:

Request Min. Section Modulus = 8.7 in3/ft=465.16 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.38(in) based on E (ksi)=29000.00 and | (in4)/foot=265.3

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 10 0.371 0.037100
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
16 24 38 3.566 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 16.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=265.3
File: G:\\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\01_U.sh8
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Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=15.29 Min. Pile Length=29.29 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=16.88 per Pile Spacing=1.0 at Depth=20.86

PILE SELECTION:

Request Min. Section Modulus = 8.1 in3/ft=435.68 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.57(in) based on E (ksi)=29000.00 and | (in4)/foot=250.4

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 16 0.266 0.016625
16 0.266 44 0.731 0.016607
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Pas
14 0 16 0.461 0.2305
16 0.461 44 6.913 0.2304
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=11.98 Min. Pile Length=25.98 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=14.21 per Pile Spacing=1.0 at Depth=19.13

PILE SELECTION:

Request Min. Section Modulus = 6.8 in3/ft=366.74 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.39(in) based on E (ksi)=29000.00 and | (in4)/foot=250.4

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 16 0.266 0.016625
16 0.266 44 0.731 0.016607
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
14 0 16 0.461 0.2305
16 0.461 44 6.913 0.2304
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input |1 E (ksi)=29000.0, | (in4)/foot=250.4
File: G:\\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\02_D.sh8
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Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=9.41 Min. Pile Length=23.41 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=12.62 per Pile Spacing=1.0 at Depth=17.50

PILE SELECTION:

Request Min. Section Modulus = 6.1 in3/ft=325.59 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.28(in) based on E (ksi)=29000.00 and | (in4)/foot=250.4

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 16 0.266 0.016625
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Pas
14 0 16 0.461 0.2305
16 2.506 44 3.99 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=6.78 (8~10ft is recommended!!!) Min. Pile Length=20.78 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=11.59 per Pile Spacing=1.0 at Depth=16.66

PILE SELECTION:

Request Min. Section Modulus = 5.6 in3/ft=299.18 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.20(in) based on E (ksi)=29000.00 and | (in4)/foot=250.4

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 16 0.266 0.016625
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
14 0 16 0.461 0.2305
16 2.506 44 3.99 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Based on pile spacing: 1.0 foot or meter

User Input |1 E (ksi)=29000.0, | (in4)/foot=250.4
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=18.55 Min. Pile Length=34.55 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=28.97 per Pile Spacing=1.0 at Depth=24.40

PILE SELECTION:

Request Min. Section Modulus = 13.9 in3/ft=747.53 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 1.61(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 13 0.237 0.018231
13 0.237 58 1.059 0.018267
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Pas
16 0 58 9.679 0.2305
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=14.44 Min. Pile Length=30.44 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=24.10 per Pile Spacing=1.0 at Depth=22.27

PILE SELECTION:

Request Min. Section Modulus = 11.6 in3/ft=621.77 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 1.12(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 13 0.237 0.018231
13 0.237 58 1.059 0.018267
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
16 0 58 9.679 0.2305
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



03D
Sx and Deflection

Depth(ft)
-0 e

+ 10
15

20

25

Moment Equilibrium
30 B Force Equilibrium

0 1 ksf

L 35 \ |
Net Pressure Diagram

Top Deflection=1.12(in)
Depth(ft) Max. Shear=9.47 kip Max. Moment=24.10 kip-ft Max Deflection=1.12(in)

- 10

- 15

20

25

30

L 35 9.47 kip 0 24.10 kip-ft 0 1.122(in) 0
\ | \ | \ |
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=156.9
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=6.79 (8~10ft is recommended!!!) Min. Pile Length=22.79 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=12.28 per Pile Spacing=1.0 at Depth=17.28

PILE SELECTION:

Request Min. Section Modulus = 5.9 in3/ft=316.80 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.48(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 13 0.237 0.018231
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Pas
16 24 58 4.626 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=4.46 (8~10ft is recommended!!!) Min. Pile Length=20.46 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=11.79 per Pile Spacing=1.0 at Depth=16.63

PILE SELECTION:

Request Min. Section Modulus = 5.7 in3/ft=304.22 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.37(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 13 0.237 0.018231
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
16 24 58 4.626 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input |1 E (ksi)=29000.0, | (in4)/foot=156.9
File: G:\\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\03_U.sh8
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File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_D.sh

Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=17.57 Min. Pile Length=31.57 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=23.32 per Pile Spacing=1.0 at Depth=22.05

PILE SELECTION:

Request Min. Section Modulus = 11.2 in3/ft=601.71 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 1.20(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 21 0.431 0.020524
21 0.431 56 1.148 0.020486
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Pas
14 0 21 1.613 0.2304
21 1.613 56 9.679 0.2305
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_D.sh

Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=13.56 Min. Pile Length=27.56 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=19.07 per Pile Spacing=1.0 at Depth=19.96

PILE SELECTION:

Request Min. Section Modulus = 9.2 in3/ft=492.15 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.79(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 21 0.431 0.020524
21 0.431 56 1.148 0.020486
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
14 0 21 1.613 0.2304
21 1.613 56 9.679 0.2305
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Net Pressure Diagram

Top Deflection=0.79(in)
Depth(ft) Max. Shear=8.09 kip Max. Moment=19.07 kip-ft Max Deflection=0.79(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=156.9
File: G:\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_D.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to
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File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_U.sh

Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=17.01 Min. Pile Length=31.01 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=26.13 per Pile Spacing=1.0 at Depth=22.23

PILE SELECTION:

Request Min. Section Modulus = 12.5 in3/ft=674.33 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 1.15(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 21 0.431 0.020524
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Pas
14 0 21 1.613 0.2304
21 2.771 56 4.626 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Licensed to Date: 8/16/2016
File: G\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_U.sh

Wall Height=14.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=12.29 Min. Pile Length=26.29 (in graphics and analysis)
MOMENT IN PILE: Max. Moment=19.07 per Pile Spacing=1.0 at Depth=19.96

PILE SELECTION:

Request Min. Section Modulus = 9.2 in3/ft=492.15 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.5
User Input | (Moment of Inertia):

Top Deflection = 0.69(in) based on E (ksi)=29000.00 and | (in4)/foot=156.9

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Act
0 0 21 0.431 0.020524
PASSIVE PRESSURES:
Z1 P1 z2 P2 Slope
* Pas
14 0 21 1.613 0.2304
21 2.771 56 4.626 0.0530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 14.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=156.9
File: G:\COMMON\Data\Projects\National Grid\Hudson Water Street\70% Design\Calculation Sheet\Shoring Suite\04_U.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to



ATTACHMENT E

Existing Sheet Pile Data




Item #85, 86, 96

Permanent Steel Sheetpile Wall
(Embayment #1) —Records of Each
Sheetpile Installed and Interlock Seal
Installation Records

Temporary Watertight Steel Sheetpile
Wall (East Bank Area and Embayment
#1) — Records of Each Sheetpile Installed

BBL.

£2 an ARCADIS company



b2

J

tn

Sealant:

[ I

Pile Identification number — on attached drawing and spreadsheet

Model of Hammer & Energy Rating - APE 150 Vibro - rated @
2,200 In-LBS -- Centrifugal Force -- 50 to 102 US tons
suspended weight -- 8,500 lbs

See Attached Sheet for elevations
Length 1n the ground — See Attached spread sheet

Rate of penetration — Rate varied depending on area and whether
obstructions were encountered. The area is heavily laden with
timbers which slowed the rate of penetration. Sheets driven in the
mouth of the embayment away from the timbers were driven at a
rate of 10-15 feet/minute to areas that were 1 ft/minute or less.

Detailed remarks on alignment and obstructions — Alignment was
closely monitored to insure interlocks were straight. The
alignment was checked with a level on each sheet driven. If the
alignment was found to be off the sheet would be lifted and
redriven or if an obstruction was encountered, that obstruction
would be excavated or an attempt would be made to drive through
the obstruction.

See 6 above.

1
« i
I Y
Joint Identification number — See attached spreadsheet

Date and time of sealing — Sealing would normally take place two

days prior to sheets being installed. Sheets that were found to have
been exposed to the elements were resealed Sheets were covered
to protect from precipitation events. = ; :

Type of Sealant — Adeka . ™



SD-54

Station / Sheetpile Orginal Length  Length of
No Top Elevation Bottom Elev of Sheet Sheet Cut Notes
Sheetpile No start at the south corner and increase to the west corner to the north
SD-54 (AMSL) {AMSL) (Feet) (Feet) corner and along the east bank shoreline back to the south corner

1 6.3 -53.7 60 ‘0

2 6.51 -53.49 60 0

3 6.42 -53.58 60 0

4 6.44 -53.56 60 Q

5 6.36 -53.64 60 0

8 6.06 -53.94 60 4]

¥ 5.96 -54.04 60 o}

8 5.69 -54.31 60 Q

9 587 -54.13 60 0

10 5.89 -54.11 60 0

11 6.04 -53.96 60 0

12 6.03 -53.97 60 0

13 7.01 -52.99 60 0

14 712 -52.88 80 0

15 587 -54.13 60 0

16 5.88 -54.12 60 0

7 5.88 -54.12 60 0

18 591 -54.09 60 0

19 58 -54.2 60 Q

20 589 -54.11 60 o]

21 7.2 -52.8 60 "]

22 525 -54.75 60 0

23 5.97 -39.03 60 15 cut sheet SD-1
24 6.01 -53.99 60 0

25 6.43 -53.57 60 0]

26 6.31 -53.69 60 0

27 623 -53.77 80 o}

28 5.83 -54.17 680 0

29 5.85 -54.15 80 0

30 5.96 -54.04 60 0

31 6.36 -32.72 60 20.92 cut sheet SD-3
32 6.31 -53.69 60 0

33 6.41 -53.59 60 0

34 6.39 -53.61 60 0

35 5.99 -54.01 60 0

36 6.02 -53.98 60 0

37 5.95 -54.05 80 0

38 597 -54.03 60 0

39 7.21 -52.79 60 0

40 7.25 -52.75 60 0

41 6.59 -53.41 60 0

42 6.6 -53.4 60 0]

43 6.42 -53.58 60 0

44 578 -54.22 60 0

45 6.28 -53.72 60 o]

48 8.33 -51.17 60 8]

47 8.94 -51.06 60 0

48 5.84 -54.16 60 0

49 5.07 -54.93 60 0

50 577 -54.23 60 ]

51 571 -54.29 60 o}

52 575 -54.25 80 Q

53 5.82 -54.18 60 [0}

54 6.22 -53.78 60 0

55 6.19 -53.81 60 v}

56 6.32 -53.68 60 Q

57 6.14 -53.86 80 0

58 571 -54.29 80 o]

59 579 -54.21 80 0

60 576 -54.24 80 0

61 529 -54.71 60 0

62 4.16 -55.84 80 0

63 8.33 -51.67 650 0

64 9.19 -50.81 80 0

65 3.02 -56.98 80 0

66 5.04 -45.56 60 9.4 cut sheet SD-4
67 6.09 -52.41 80 1.5 cut sheet SD-4
68 6.08 -53.92 80 0

89 5.88 -54.12 60 0

70 5.84 -54.16 680 0

71 57r -54.23 60 0

72 561 -54.39 60 0

73 5,93 -54.07 80 0

74 5.97 -54.03 80 0

75 6.02 -53.98 60 0

76 8.06 -53.94 60 0

7T 817 -53.83 60 0

78 6.15 -43.35 60 10.5 cut sheet SD-2
79 5.24 -54.76 60 0

80 524 -54.76 60 0

+ s 10 e



Northwall

Station | Sheetpile Crginal Length  Length of
No Top Elevation  Battom Elev of Sheet Sheet Cut Notes
North Wall (AMSL) (AMSL) (Feet) (Feet) Sheetpile No start at the Mouth of the embayment and increase to the east
1 6.58 -38.42 45 0
6.45 -38.55 45 Q
3 7.53 -37.47 45 Q
4 6.35 -38.85 45 0
5 623 -38.77 45 [}
[} 6.12 -38.88 45 0
7 485 -40.15 45 ]
8 473 -40.27 45 0
9 4.74 -40.26 45 0
10 473 -40.27 45 0
11 5.08 -39.92 45 0
12 473 -40.27 45 0
13 5.9 -39.1 45 o
14 59 -38.1 45 o
15 5.85 -39.15 45 o
16 5.85 -39.15 45 0
17 58 -39.2 45 0
18 576 -39.24 45 0
19 5.52 -39.48 45 0
20 528 -39.72 45 0
21 5.58 -39.42 45 Q
22 558 -39.42 45 0
23 5.54 -39.46 45 0
24 563 -39.37 45 0
25 5.62 -39.38 45 0
26 5.65 -39.35 45 0
27 5.59 -39.41 45 0
28 5.48 -39.52 45 Q
29 56 -39.4 45 a
30 5.28 -39.72 45 0
31 5.64 -39.36 45 0
32 5.44 -39.56 45 Q
33 533 -39.47 45 1]
34 52 -398 45 0
35 5.68 -39.32 45 0
36 567 -39.33 45 o]
37 5.6 -39.4 45 a
38 5.28 -39.72 45 1]
29 5.42 -39.58 45 0
40 5.15 -39.85 45 0
41 5.2 -39.8 45 0
42 4.89 -40.11 45 0
43 6.18 -34.24 45 458
44 6.23 -38.77 45 "]
45 6.21 -38.79 45 0
46 6.1 -38.9 45 0
47 7.42 -37.58 45 1]
48 6.48 -38.52 45 0
49 6.52 -38.48 45 0
50 6.52 -38.48 45 0
51 6.01 -38.99 45 0
52 6 -39 45 0
53 5.61 -39.39 45 0
54 6.24 -38.76 45 0
55 6.45 -38.55 45 0
56 6.45 -38.55 45 1]
57 6.07 -38.93 45 0
58 6.13 -38.87 45 0
59 6.15 -38.85 45 0
&0 6.15 -28.85 35 0
51 6.09 -28.91 35 0
62 5.25 -29.75 35 0
63 6.25 -28.75 35 0
64 5.19 -29.81 35 1}
85 7.08 -27.91 35 0
66 7.07 -37.93 45 0
&7 6.98 -32.86 45 5.16 .
58 6.98 -18.02 25 [1]
69 6.8 -18.2 25 0
70 6.61 -18.39 25 a
7 6.51 -18.49 25 o]
72 6.33 -18.67 25 0
73 64 -18.5 25 0
74 6.37 -18.63 25 a
75 6.08 -18.92 25 0
76 6.08 -18.92 25 0
77 638 -18.2 25 0
78 8.19 -18.81 25 0
79 6.84 -18.18 25 0
80 6.7 -18.3 25 0
81 6.7 -18.3 25 0
82 6.76 -18.24 25 0
83 6.75 -18.25 25 Q
B4 7.08 -17.92 25 0
85 74 -17.9 25 0
86 ik -17.89 25 0
87 71 -17.9 25 a
88 7.08 -17.92 25 0
89 7.02 -17.98 25 0
90 6.82 -18.18 25 0
91 8.71 -18.29 25 0
92 6.6 -18.4 25 0
a3 6.5 -18.5 25 ]
94 662 -18.38 25 Q
95 66 -18.4 25 0
96 6.5 -18.5 25 Q
97 8.06 -16.94 25 0
98 ] -19 25 0 sheets were covered at ime of survey for access into the cell, assume lop elev = 6'
EL] 6 -19 25 4] sheets were covered at time of survey for access into the cell, assume top elev = &'
100 1 -19 25 4] sheets were covered at lime of survey for access into the cell, assume top elev
101 ] -19 25 0 sheets ware covered at lime of survey for access into the cell, assume top elev = &'
102 6 -19 25 0 sheets were covered at time of survey for accass into the cell, assume lop elev = &'

IREREE = RIS



Station [ Sheetpile
No
Mouth / West Wall

Top Elevation
(AMSL)
5.66
564

5.83

Bottom Elev
(AMSL)
-59.34
-59.36
-58.45
-59.24
-59.11
-48.07
-59.6
-55.92
-60.05
-59
-58.59
-58.8
-58.15
-58.14
-59.06

Orginal Length
of Sheet
(Feet)

65
85
85

Mouth West Wall

Length of
Sheet Cut Notes
(Feet) Sheetpile No start at the North of the embayment and increase to the south
o]
a
0
0
0
11 cut sheet RW 1
0
3.18 cut sheet RW 2

OO0 0O000CO00O0O0CO0O000O0O0000O00OO0 OO0

R = R
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Station / Sheetpile
No
South Wail

100
101
102
103
104
105
106
107
108
109
110
11
112
13
114
15
116

Top Elevation  Bottom Elev

(AMSL)
6.78
686
6.08
6.29
6.55
6.41
5.57
5.32
5.95
5.92
55
58
6.2
57
6.3
63
59
8.1
6.07
5.78
464
415
737
6.8
6.32
6.44
5.42
6.42
[-3) ]
8.57
5.48
7.36

5.81
6.37

593
5.97
621
6.25
6.25
6.29
6.28
5.85
5.74
6.25
6.03
6.03
5.92
592
5.39
5.93
5.75

5.94
5.84
5.93

w
0
=

oo
gloosacocaaaonasnasaanaa

{AMSL)
-38.22
-38.4
-38.92
-18.71
-38.45
-38.59
-39.43
-39.68
-39.05
-39.08
-39.5
-39.4
-33.8
<39.3
-28.7
-38.7
-39.1
-18.9
-38.93
-39.22
-40.36
-40.85
-37.63
-38.62
-18.68
-38.56
-38.58
-38.58
-18.69
-38.43
-38.52
-37.64
-38.47
-3a.51
-19.4
-38.58
-38.66
-38.72
-38.13
-38
-38.08
-38.13
-38.33
-38.19
-38.41
-38.86
-38.9
-38.93
-39.1
-39.8
-38.25
-39.61
-39.44
-39.68
-39.65
-39.57
-37.69
-39.2
-38.81
-38.71
-39.7
-39.22
-39.53
-39.18
-39.2
-39.1
-20.18
-29.19
-28.63
-29.2
-29.07
-29.03
-28.79
-28.75
-28.75
-28.71
-28.72
-29.15
-29.26
-28.75
-28.97
-28.97
-29.08
-29.08
-19.61
-19.07
-19.25
-19.34
-19.06
-19.16
-19.07
-19.07
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-19
-13
-19
-19
-189
-18.94

Orginal Length
of Sheet
(Feet)
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

Southwall

Length of
Sheet Cut
{Feet)

OO EOOECCO00C00000000000000C00000000000000000C00000EO000000000000000C000000CNo00C0O00000DEO0CO0CORDOR0OR00C0D00000D00

Notes
Sheetpile No start at the Mouth of the embayment and increase to the east

sheets were covered at ime of survey for access into the cell, assume top elev = §
sheets were covered at time of survey for access into the cell, assume top elev = 8'
sheels were covered at time of survey for access into the cell, assume top elev = §'
sheets were covered at ime of survey for access into the cell, assume top elev = §'
sheets were covered at time of survey for access into the cefl, assume top elev = g
sheats were covered at time of survey for access into the cefl, assume top elev = §'
sheets were covered at time of survey for access into the cell, assume top elev = &'
sheets were covered at time of survey for access into the cell, assume top elev = &'
sheets were covered at time of survey for access into the celi, assume top elev = 6
sheats were covered at time of survey for access into the cell, assume top elev = §'
sheets were covered at time of survey for access into the cell, assume top elev = 6
shests were covered at time of survey for access into the cell, assume top elev = §'
sheets were covered at time of survey for access into the cell, assume top elev =6
sheets were covered at time of survey for access into the cell, assume top elev = §'
sheets were covered at time of survey lor access into the cell, assuma top elev =6
sheets were covered at time of survey for access into the cell, assume top elev = 6'
sheets were covered at time of survey lor access into the ceil, assume top elev = 6'
sheets were covered at time of survey for access into the cell, assume top elev = (-3
sheets were covered at ime of survey for access into the cell, assume top elev = 6
sheets were covered at ime of survey for access into the cell, assume top elev = §'
sheets were covered at time of survey for access into the cell, assume top elev = §'
sheets were covered at time of sufvey for access into the cell, assume top elev = &'

TEERE ) R



Eastwall

Station / Sheetpile Orginal Length  Length of
No Top Elevation Bottom Elev of Sheet Sheet Cut Notes
Eastwall (AMSL) (AMSL) (Feet) (Feet) Sheetpile No start at the south corner and increase to the north

1 6.44 -18.56 25 0

2 6.5 -18.5 25 0

3 6.53 -1847 25 0

4 6.91 -18.09 25 0

5 8.19 -18.81 25 0

6 6.27 -18.73 25 0

7 8.27 -18.73 25 0

8 6.25 -18.75 25 o]

9 6.3 -18.7 25 o]

10 6.29 -18.71 25 0

11 .04 -18.96 25 0

12 6 -18 25 0

13 5.89 -19.11 25 0

14 595 -19.05 25 0

15 6.81 -18.19 25 0

16 7.05 -17.95 25 0

17 6.4 -18.6 25 0

18 6.25 -18.75 25 0

19 6.25 -18.75 25 0

20 6.24 -18.76 25 0

21 8.3 -18.7 25 0

22 6.21 -18.79 25 0

23 6.31 -18.69 25 0

24 6.25 -18.75 25 0

25 6.03 -18.97 25 0

28 5.71 -19.29 25 0

27 496 -20.04 25 0

28 528 -19.72 25 0

29 6.37 -18.63 25 0

30 6.21 -18.79 25 0

31 3.66 -21.34 25 0

32 3.62 -21.38 25 0

33 7.06 -17.94 25 0

34 6.12 -18.88 25 Q

35 4.86 -20.14 25 0

36 6.21 -18.79 25 0

37 57 -19.3 25 0

38 6.66 -18.34 25 0

39 6.8 -18.2 25 0
40 6.79 -18.21 25 0
41 6.83 -18.17 25 0
42 6.8 -18.2 25 0
43 7.34 -17.66 25 0
44 7.32 -17.68 25 0

45 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = 6'
46 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
47 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
48 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
49 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
50 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
51 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = 6
52 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
53 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
54 6 -19 25 0 sheets were covered at time of survey for access into the cell, assume top elev = &'
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GENERAL NOTES AND ABBREVIATIONS
GENERAL NOTES:

1.

10.

M.

12.
13.

THE TECHNICAL WORK AND THE CONTRACTOR REQUIREMENTS ARE DESCRIBED IN SEVERAL
DOCUMENTS THAT COLLECTIVELY REPRESENT THE REMEDIAL DESIGN. THESE DOCUMENTS INCLUDE
THE REMEDIAL DESIGN NARRATIVE, DESIGN DRAWINGS, TECHNICAL SPECIFICATIONS, CAMP, CQAP,
RACP, SWPPP, AND RESTORATION PLAN. THESE DOCUMENTS SHOULD BE THOROUGHLY REVIEWED
BY THE CONTRACTOR. ANY DIFFERENCES IDENTIFIED BY THE CONTRACTOR BETWEEN THE
INFORMATION PRESENTED IN THE ABOVE-LISTED DOCUMENTS SHALL BE SUBMITTED TO THE

ENGINEER (IN WRITING) FOR CLARIFICATION.

BASE MAP FROM TOPOGRAPHIC SURVEY BY BOSK ASSOCIATES, DRAWING FILE HUDSONDL.DWG,
DATED 3/24/95. THE RIVER SHORELINE WAS SURVEYED BY ARCADIS USING SURVEY—GRADE GPS
EQUIPMENT IN DECEMBER 1995, AUGUST 1996, MARCH 1998, SPRING 2002, AND OCTOBER 2009.
GRID SYSTEM FOR SURVEY IS IN U.S. SURVEY FEET RELATIVE TO THE NEW YORK STATE PLANE
COORDINATE SYSTEM, EAST ZONE (3101), NAD83. ALL ELEVATIONS ARE IN FEET AND ARE
REFERENCED TO NAVD88.

BATHYMETRIC SURVEY AND DEBRIS SURVEY CONDUCTED BY AQUA SURVEY, INC. ON APRIL 23-29,
2015. GRID SYSTEM FOR SURVEY IS IN U.S. SURVEY FEET RELATIVE TO THE NEW YORK STATE

PLANE COORDINATE SYSTEM, EAST ZONE (3101), NAD83. ALL ELEVATIONS ARE IN FEET AND ARE
REFERENCED TO NAVD8S8.

PROPERTY BOUNDARIES AND ADDITIONAL SHORELINE INFORMATION WERE OBTAINED FROM CITY OF
HUDSON TAX MAP, 1009.11, DATED SEPTEMBER 2016. THE HUDSON RIVER, INCLUDING THE BED OF
THE HUDSON RIVER, IS OWNED BY THE STATE OF NEW YORK.

THE CONTRACTOR SHALL PERFORM SURVEY ACTIVITIES IN ACCORDANCE WITH SPECIFICATION
SECTION 022100 — SURVEYS.

DIFFERENCES IDENTIFIED BY THE CONTRACTOR BETWEEN THE REMEDIAL DESIGN AND ACTUAL SITE
CONDITIONS, WHICH MAY AFFECT CONSTRUCTION, SHALL BE SUBMITTED TO THE ENGINEER IN
WRITING FOR CLARIFICATION.

THE CONTRACTOR MUST MEET THE REQUIREMENTS OF APPLICABLE ENVIRONMENTAL PERMITS

AND /OR REGULATIONS, AND ALL OTHER PERMITS THAT MAY BE REQUIRED UNDER LOCAL
JURISDICTIONS. NATIONAL GRID SHALL PROVIDE THE NECESSARY PERMITS ASSOCIATED WITH STATE
AND FEDERAL ENVIRONMENTAL REQUIREMENTS AND REGULATIONS. THE CONTRACTOR IS
RESPONSIBLE FOR OBTAINING ALL PERTINENT AND APPLICABLE LOCAL AND STATE PERMITS
ASSOCIATED WITH THE PERFORMANCE OF THE REMEDIAL CONSTRUCTION ACTIVITIES. REFER TO
gl;gggll\lcsﬁlglll(_)l%ESsECTION 014100 — REGULATORY REQUIREMENTS FOR A SUMMARY OF PERMIT

OU2 IS IDENTIFIED BY NYSDEC AS A PORTION OF THE HUDSON RIVER ADJACENT TO THE SITE
INCLUDING SEDIMENTS IN EMBAYMENTS #2, #3, AND #4.

LOCATIONS OF SITE FEATURES, INCLUDING EXISTING BUILDINGS, ROADS, AND UTILITIES, REFLECT
AVAILABLE INFORMATION AND ARE APPROXIMATE, PROVIDED FOR REFERENCE ONLY, AND SUBJECT
TO FIELD VERIFICATION BY THE CONTRACTOR.

THE CONTRACTOR IS RESPONSIBLE FOR ALL COSTS FOR DAMAGE TO EXISTING STRUCTURES,

UTILITIES, AND/OR FEATURES CAUSED BY THE CONTRACTOR’S ACTIONS, INCLUDING, BUT NOT
LIMITED TO, REPAIR— AND SCHEDULE—RELATED COSTS.

IF THE PROPERTY OWNER(S) REQUIRE USE OF THE SITE DURING REMEDIAL ACTIVITIES, THE
CONTRACTOR SHALL YIELD TO THE PROPERTY OWNER(S).

NATIONAL GRID SHALL BE RESPONSIBLE FOR SECURING ACCESS AGREEMENTS.

THE POSITIONING OF SELECT EXISTING FEATURES SE.G., OFFSITE HAUL ROAD) HAVE BEEN TAKEN
FROM AERIAL IMAGERY, AND THEREFORE, LIMITED IN ACCURACY. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR VERIFYING THE FEATURE POSITION AND NOTIFYING THE ENGINEER OF ANY
DISCREPANCIES AS PRESENTED IN THE DESIGN DOCUMENTS.

UTILITY NOTES:

1.

1.

MOG NY (from CHGE Eltings).bmp

LOCATIONS OF KNOWN UTILITIES ARE APPROXIMATE. THE CONTRACTOR IS RESPONSIBLE FOR
LOCATING ALL UTILITIES BEFORE COMMENCING CONSTRUCTION.

THE CONTRACTOR SHALL COORDINATE WITH THE APPROPRIATE UTILITY COMPANIES FOR THE
TEMPORARY BRACING, REMOVAL, RELOCATION, AND REPLACEMENT OF ANY UTILITY POLES, GUY
WIRES, UNDERGROUND UTILITIES, AND/OR OVERHEAD WIRES THAT ARE NEAR OR WITHIN THE
PROJECT WORK LIMITS OF CONSTRUCTION, OR THAT MAY INTERFERE WITH THE PROJECT.

THE CONTRACTOR IS RESPONSIBLE FOR THE LOCATION, PROTECTION, RELOCATION, AND /OR
MAINTENANCE OF UNDERGROUND AND OVERHEAD UTILITIES THAT MAY BE IMPACTED DURING
CONSTRUCTION. ALL UTILITIES, UNLESS STATED OTHERWISE, SHALL REMAIN FUNCTIONAL DURING
THE PROGRESSION OF THIS PROJECT.

FOR INFORMATION, THE DIG SAFELY NEW YORK NUMBER IS 811. THEIR WEBSITE IS
WWW.DIGSAFELYNEWYORK.COM. THE CONTRACTOR SHALL BE RESPONSIBLE FOR

CONTACTING /COORDINATING WITH DIG SAFELY NEW YORK.

APPROXIMATE LOCATION OF BURIED FIBER OPTIC CABLES SCANNED FROM SHEET 2 OF 2 "PLAN &
PROFILE HUDSON RIVER CROSSING BETWEEN HUDSON AND ATHENS, COLUMBIA AND GREEN
COUNTIES, NEW_YORK” BARRETT, BONACCI, HYMAN AND VANWEELE, P.C., 1775 A COMMERCE DRIVE,
HAUPPAUGE, NEW YORK, OCTOBER 135, 1993. RECEIVED FROM DAVID FINGER, CHIEF ENGINEER,
MID—HUDSON CABLE, CATSKILL, NEW YORK.

APPROXIMATE LOCATION OF UNBURIED COPPER CABLE POINTED OUT BY GERALD DALY, CONTRACT
INSPECTOR, VERIZON SOUTH CAIRO, NEW YORK ON APRIL 17, 2002.

SITE MANAGEMENT NOTES:

LOCATIONS OF ALL PHYSICAL OBSTRUCTIONS AND DEBRIS ARE APPROXIMATE. ONLY KNOWN
OBSTRUCTIONS ARE SHOWN. THE CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF OBSTRUCTIONS
WITHIN THE WORK AREA AS NECESSARY TO COMPLETE THE REQUIRED WORK. THE CONTRACTOR
SHALL NOTIFY THE CM AND ENGINEER IMMEDIATELY IF AN OBSTRUCTION CANNOT BE REMOVED.

10.

1.

12.

13.

14.

15.

16.

17.
18.

19.

THE CONTRACTOR SHALL PERFORM ALL DREDGING AND IN—WATER SHEET PILE INSTALLATION WORK

WITHIN THE PHYSICAL BARRIER CONTROL 'SI.E., MOON POOL TURBIDITY CURTAIN) AND IN
ACCORDANCE WITH SPECIFICATION SECTION 013543 — ENVIRONMENTAL PROTECTION PROCEDURES.

THE CONTRACTOR SHALL PERFORM ALL WORK IN A NEAT MANNER IN CONFORMANCE WITH BEST
MODERN TRADE PRACTICE BY COMPETENT, EXPERIENCED PERSONNEL. ALL MATERIALS AND
INSTALLATION SHALL BE IN ACCORDANCE WITH ALL CODES, REGULATIONS, AND REQUIREMENTS OF
ALL APPLICABLE MUNICIPAL, STATE, FEDERAL, AND OTHER PUBLIC OR PRIVATE AUTHORITIES.

THE CONTRACTOR SHALL CLEAN/DECONTAMINATE ANY EQUIPMENT THAT HAS COME INTO CONTACT

WITH IMPACTED MATERIALS, IN ACCORDANCE WITH THE CONTRACTOR'S HEALTH AND SAFETY PLAN,
BEFORE HANDLING NON—IMPACTED MATERIALS AND BEFORE DEMOBILIZATION.

THE CONTRACTOR SHALL ESTABLISH, MAINTAIN, AND PROTECT THE PROJECT WORK LIMITS.

IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO ESTABLISH AND MAINTAIN CONSTRUCTION
SURVEY CONTROL AND VERIFY GRADES DURING THE PERFORMANCE OF WORK.

THE CONTRACTOR SHALL RESTORE ALL AREAS THAT ARE IMPACTED BY THE PROJECT, INCLUDING
BUT NOT LIMITED TO, EQUIPMENT AND MATERIAL STORAGE AREAS, MATERIAL LOADING AND
STAGING AREAS, PARKING AREAS, AND LOCATIONS OF SITE TRAILERS, EXCEPT AS NOTED
OTHERWISE IN THE REMEDIAL DESIGN.

ALL SURFACES DAMAGED AS A RESULT OF WORK PERFORMED SHALL BE RESTORED TO

PRE—CONSTRUCTION CONDITIONS AND/OR AS INDICATED ON THE REMEDIAL DESIGN IN A TIMELY
MANNER AND BEFORE THE CONTRACTOR DEMOBILIZATION.

THE CONTRACTOR SHALL CONTROL ODORS, DUST, AND VAPORS THAT RESULT FROM THE
CONSTRUCTION ACTIVITIES IN ACCORDANCE WITH THE CONTRACTOR’S HEALTH AND SAFETY PLAN,
THE COMMUNITY AIR_MONITORING PLAN, THE REMEDIAL DESIGN, AND APPLICABLE FEDERAL, STATE,
AND LOCAL REGULATIONS.

THE CONTRACTOR MAY UTILIZE A QUALIFIED SUBCONTRACTOR TO PROVIDE ALL LABOR, MATERIALS
AND EQUIPMENT NECESSARY TO IMPLEMENT THE COMMUNITY AIR MONITORING PROGRAM SPECIFIED
IN. THE REMEDIAL DESIGN. IT IS THE CONTRACTOR’'S RESPONSIBILITY TO ENSURE THAT ALL
ACTIVITIES ASSOCIATED WITH THE COMMUNITY AIR MONITORING PROGRAM ARE PERFORMED IN
ACCORDANCE WITH THE REMEDIAL DESIGN.

THE CONTRACTOR SHALL NOT INITIATE ANY INTRUSIVE ACTIVITIES WITHOUT FIRST CONFIRMING THAT
THE COMMUNITY AIR MONITORING PROGRAM IS IN OPERATION.

THE CONTRACTOR SHALL MAINTAIN SUITABLE TRAFFIC SAFETY SIGNS, EQUIPMENT, AND MANPOWER
TO PROVIDE TRAFFIC CONTROL WITHIN THE PROJECT WORK LIMITS AND OBTAIN ANY NECESSARY
PERMITS THAT MAY BE REQUIRED IN CONJUNCTION WITH VEHICLE USE ON PUBLIC
ROADS/WATERWAYS (FOR BOTH LAND AND WATER OPERATIONS). THE CONTRACTOR SHALL PROVIDE

ALL LABOR AND EQUIPMENT NECESSARY TO MAINTAIN THE ROADWAYS FREE OF DIRT AND/OR
DEBRIS RESULTING FROM PROJECT OPERATIONS.

THE CONTRACTOR IS RESPONSIBLE FOR ANY SEDIMENT AND EROSION CONTROL MEASURES
REQUIRED BY REGULATORY AUTHORITY REGARDLESS OF WHETHER OR NOT THEY ARE EXPLICITLY
STATED IN THE CONTRACT DOCUMENTS.

THE EXISTING FENCE MAY BE REMOVED AS NECESSARY TO ACCESS THE WORK AREA. ANY FENCE
REMOVED SHALL BE REPLACED DURING RESTORATION ACTIVITIES.

THE CONTRACTOR SHALL TAKE DAILY PRECAUTIONS TO MINIMIZE SHEEN DURING CONSTRUCTION.
THE CONTRACTOR SHALL NOT BE PERMITTED TO USE SURFACTANTS, OF ANY TYPE, TO CONTROL
ACCUMULATED OIL AND/OR SHEENS IN THE HUDSON RIVER. REFER TO SPECIFICATION SECTION
013543 — ENVIRONMENTAL PROTECTION PROCEDURES FOR REQUIREMENTS.

DESIGN DREDGING CONTOURS ARE SHOWN WITHIN THE DREDGING FOOTPRINT ON DRAWING G—300.

RIPRAP IS PRESENT ALONG THE RIVER BANK. THE CONTRACTOR SHALL REMOVE AND STOCKPILE
EXISTING RIPRAP FROM SHORELINE AS NECESSARY TO ACCESS THE WORK AREA AND COMPLETE
WORK AS APPROPRIATE. THE CONTRACTOR SHALL CLEAN RIPRAP IN A CONTAINED AREA TO
REMOVE REMEDIATION—RELATED VISUAL IMPACTS, IF ANY, AS DETERMINED BY THE ENGINEER AND
CM. THE CONTRACTOR SHALL REPLACE RIPRAP AFTER CONSTRUCTION IS COMPLETE. DEBRIS AND

OTHER MATERIAL (E.G., LOGS, RUBBISH) SHALL BE REMOVED AND DISPOSED OF OFFSITE.

CLEANING OF RIPRAP AND/OR DEBRIS SHALL OCCUR WITHIN A CONTAINED AREA. WASH WATER
SHALL BE COLLECTED FOR ONSITE TREATMENT.

WASTE MANAGEMENT NOTES:

1.

THE CONTRACTOR SHALL REMOVE AND PROPERLY CHARACTERIZE /DISPOSE OF ALL ABOVEGROUND
AND BELOWGROUND NON—EARTHEN MATERIALS ENCOUNTERED DURING PERFORMANCE OF THIS
PROJECT, INCLUDING, BUT NOT LIMITED TO, DEBRIS, BRUSH, LOGS, TREES, STUMPS, REFUSE, AND
RUBBISH FROM WITHIN THE PROJECT WORK LIMITS, AS REQUIRED TO PERFORM THE WORK. THE
CONTRACTOR SHALL COLLECT CHARACTERIZATION SAMPLES, IF REQUIRED, IN ACCORDANCE WITH

THE NUMBER OF SAMPLES AND ANALYSES REQUIRED BY THE TREATMENT/DISPOSAL FACILITY(IES).

ALL NECESSARY PRECAUTIONS SHALL BE TAKEN TO PREVENT THE MIGRATION OF SITE AND
CONSTRUCTION—RELATED DEBRIS, FUELS, SOLVENTS, LUBRICANTS, CONCRETE, OR ANY OTHER
POLLUTANT INTO THE RIVER AND BEYOND THE WORK AREA. IN PARTICULAR, THE CONTRACTOR
SHALL PREVENT SUCH POLLUTANTS FROM ENTERING ANY AND ALL CATCH BASINS, OR OTHER
DRAINAGE FEATURES.

BEFORE CONSTRUCTION, THE CONTRACTOR SHALL CONDUCT A GENERAL CLEANUP OF THE SITE TO
INCLUDE FLOATING DEBRIS, DEBRIS WASHED ASHORE, REFUSE, AND OTHER ITEMS AND SHALL
PROPERLY DISPOSE OF ALL DEBRIS OFF—SITE. A SURVEY OF KNOWN OBSTRUCTIONS IS PROVIDED
IN THE REMEDIAL DESIGN; HOWEVER, THIS SURVEY DOES NOT NECESSARILY INCLUDE ALL
OBSTRUCTIONS PRESENT.

DREDGED MATERIAL PLACEMENT: OWNER SHALL NOT APPROVE DEPOSITION OF DREDGED MATERIAL
IN PLACES OTHER THAN THOSE DESIGNATED ON THE DRAWINGS OR OTHERWISE PREVIOUSLY
APPROVED BY OWNER, AND MAY REQUIRE THE CONTRACTOR TO MOVE SUCH MISPLACED DREDGED
MATERIAL AT HIS OWN EXPENSE. WHEN NOTIFIED BY OWNER, OF ANY VIOLATION OF THE
FOREGOING PROVISIONS, THE CONTRACTOR SHALL TAKE IMMEDIATE CORRECTIVE ACTION. SHOULD
THE CONTRACTOR REFUSE OR FAIL TO PROMPTLY CORRECT SUCH VIOLATION, OWNER MAY ORDER

HEALTH AND SAFETY NOTES:

1. THE CONTRACTOR SHALL PROVIDE EVIDENCE OF ALL ONSITE PERSONNEL COMPLETING OSHA
40—HOUR TRAINING AND 8—HOUR REFRESHER TRAINING BEFORE INITIATING REMEDIAL
CONSTRUCTION ACTIVITIES.

2. THE CONTRACTOR IS RESPONSIBLE FOR IMPLEMENTING, MAINTAINING, AND SUPERVISING ALL
SAFETY MEASURES AND PROGRAMS IN CONNECTION WITH THE PROJECT. THE CONTRACTOR SHALL
TAKE ALL NECESSARY PRECAUTIONS FOR THE SAFETY OF, AND SHALL PROVIDE THE NECESSARY
PRECAUTIONS TO PROTECT, SITE WORKERS, ENGINEER, CM, AND SITE VISITORS.

5. THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE LAWS, ORDINANCES, RULES, REGULATIONS,
AND ORDERS OF PUBLIC BODIES HAVING JURISDICTION FOR THE SAFETY OF PERSONS OR
PROPERTY OR TO PROTECT THEM FROM DAMAGE, INJURY, OR LOSS, INCLUDING, WITHOUT
LIMITATION, THE DEPARTMENT OF LABOR SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION
PROMULGATED UNDER THE OCCUPATIONAL SAFETY AND HEALTH ACT OF 1970 (PL 91-596) AND
UNDER SECTION 107 OF THE CONTRACT WORK HOURS AND SAFETY STANDARDS ACT (PL 91-54)
AND AMENDMENTS THERETO. THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS SET
FORTH UNDER 29 CFR 1910 AND 29 CFR 1926. THE CONTRACTOR SHALL ERECT AND MAINTAIN,
AS REQUIRED BY THE CONDITIONS AND THE PROGRESS OF THE WORK, ALL NECESSARY
SAFEGUARDS FOR THE SAFETY AND PROTECTION OF PERSONS AND PROPERTY AND SHALL COMPLY
WITH ALL APPLICABLE RECOMMENDATIONS OF THE MANUAL OF ACCIDENT PREVENTION IN
CONSTRUCTION OF THE ASSOCIATED GENERAL THE CONTRACTORS OF AMERICA, INC.

4. THE CONTRACTOR SHALL FURNISH AND PLACE PROPER GUARDS FOR PREVENTION OF ACCIDENTS,
AND PROVIDE ALL EXCAVATION SHORING/BACKING, SCAFFOLDING, SHIELDING, DUST/VAPOR/ODOR
PROTECTION, MECHANICAL/ELECTRICAL PROTECTION, SPECIAL GROUNDING, SAFETY RAILINGS,
BARRIERS, PROPER WORKING EQUIPMENT WITH FUNCTIONING SAFETY MECHANISMS (E.G., LIFT GATE
WARNING SIGNALS), ALL SITE SAFETY SIGNAGE, OR OTHER SAFETY FEATURES REQUIRED. AS

NEEDED, THE CONTRACTOR SHALL PROVIDE AND MAINTAIN SUFFICIENT LIGHT DURING NIGHT HOURS
TO SECURE SUCH PROTECTION.

5. THE MATERIALS SUBJECT TO HANDLING AS PART OF THE PROJECT MAY CONTAIN HAZARDOUS
CONSTITUENTS OR CHEMICALS AND SHOULD BE HANDLED IN ACCORDANCE WITH APPLICABLE
REGULATIONS. THE CONTRACTOR SHALL DEVELOP AND IMPLEMENT APPROPRIATE HEALTH AND
SAFETY MEASURES FOR ITS EMPLOYEES, SUBTHE CONTRACTORS, AND SITE VISITORS, AND FOR THE
PROTECTION OF THE ENVIRONMENT AND SURROUNDING COMMUNITY. THE CONTRACTOR’S HASP
gEébkABrFOI\I?SEVELOPED IN ACCORDANCE WITH APPLICABLE OSHA, FEDERAL, STATE, AND LOCAL

6. THE CONTRACTOR SHALL PROVIDE A LIST OF ALL CHEMICAL PRODUCTS AND AN SDS FOR ALL
CHEMICAL PRODUCTS TO BE USED ONSITE. THE LIST MUST BE APPROVED BY THE OWNER BEFORE
BEING BROUGHT ONSITE.

7. PERSONNEL SHALL WEAR U.S. COAST GUARD—APPROVED (TYPE | OR IlI) PFD (E.G., LIFE JACKET)
WHEN WORKING WITHIN 15 FEET OF WATER. ADDITIONALLY, LIFELINES MAY BE REQUIRED.

8. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ALL SAFETY PROGRAMS FOR THEIR
EMPLOYEES, SUBTHE CONTRACTORS, AND ANY OTHER PERSONS WHO MAY BE AFFECTED THEREBY.
THE CONTRACTOR SHALL PREPARE A SITE—SPECIFIC HASP THAT SHALL BE REVIEWED BY THE
ENGINEER AND THE OWNER BEFORE THE START OF ANY WORK.

9. THE CONTRACTOR SHALL ASSIST NATIONAL GRID WITH PHAs AS REQUESTED

ABBREVIATIONS:
CAMP - COMMUNITY AIR MONITORING PLAN NYS — NEW YORK STATE
CFR - CODE OF FEDERAL REGULATIONS NYSDEC — NEW YORK STATE DEPARTMENT OF
CM - CONSTRUCTION MANAGER ENVIRONMENTAL CONSERVATION
CQAP - CONSTRUCTION QUALITY 0.D. —  OUTSIDE DIAMETER

ASSURANCE PLAN OSHA —  OCCUPATIONAL SAFETY AND
EL - ELEVATION HEALTH ADMINISTRATION
FT - FEET Ou1 —  OPERABLE UNIT 1
GAC - GRANULAR ACTIVATED CARBON ou2 —  OPERABLE UNIT 2
GALV - GALVANIZED PFD —  PERSONAL FLOTATION DEVICE
GPS - GLOBAL POSITIONING SYSTEM PHA —  PROCESS HAZARD ANALYSIS
HASP - HEALTH AND SAFETY PLAN PVC —  POLYVINYL CHLORIDE
HDPE - HIGH DENSITY POLYETHYLENE RA —  REMEDIAL ACTION
MAX - MAXIMUM RACP —  REMEDIAL ACTION CONTINGENCY PLAN
MHW - MEAN HIGH WATER RECM —  ROLLED EROSION CONTROL
MIN - MINIMUM MATERIAL
MLW - MEAN LOW WATER REQ'D —  REQUIRED
MGP - MANUFACTURED GAS PLANT SCH —  SCHEDULE
NAD83 - NORTH AMERICAN DATUM OF 1983 SDS —  SAFETY DATA SHEET
NAPL - NON—AQUEOUS PHASE LIQUID SWPPP — STORM WATER POLLUTION
NAVD88 - NORTH AMERICAN VERTICAL DATUM PREVENTION PLAN

OF 1988

8D
TYP.

TO BE DETERMINED
TYPICAL
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' x 1 , T = - "
" SHIPPING VB, 17T TN EMBAYMENT #3 e
! CHANNEL TO AREA OF REMEDIAL o gy . o
n CONSIDERATION ! EEJ%\\\ iy -
’ R R —— -~ ——— LOT 16.1
" > R ~m -
- _ -
" / e T higwieegi ===~ CSX TRANSPORTATION PROPERTY
' . ‘.\.§ - - - p
" 17 -3‘,‘-- l T —— 1
" / / - o ‘ - e : -
" /! ’ﬁ/ B ~
"l / iy LEGEND:
l' | l/ l W s = s = = PROJECT WORK LIMIT
" 'y | e
" 'I// EXISTING APPROXIMATE EXTENT OF OPERABLE UNIT 2
P AREA RESERVED [, \\ _ ACCESS GATE — ———— ———  APPROXIMATE TAX PARCEL LINE
'l FOR L(é(/ilt_)lAr\Ff(L;JSSO N / KX ——x EXISTING CHAIN-LINK FENCE
/
" ' ACTVITIES ! i/ \ / X X PROPOSED SECURITY FENCE
" // ) ‘ EXISTING BUILDING A RAIL LINES
! ;’/{’ ~ / L ——— —  APPROXIMATE BOUNDARY OF THE SHIPPING CHANNEL
"' / // \\ ————————————— AREA AVAILABLE FOR TEMPORARY STAGING
1 APPROXIMATE ,l | ATERIA
A LMIT OF . EXISTING SILO ’ EROSION CONTROL MATERIAL
! BULKHEAD i / X o APPROXIMATE LOCATION OF LIGHT POLE
" ‘ 2 S0 it UNPAVED ROAD/GRAVEL AREA
R /
! / EXISTING - UNIMPROVED AREA
7 | SCALE HOUSE ——
," / ! l — ———————  PROPERTY LINE

" /l ="y e FERE NN N e e CONSERVATION EASEMENT
/

" / ' -
N BARGE / p

| LOADING /UNLOADING/
! AREA !
" APPROXIMATE NOTES:
'l LOCATION OF GRAVEL 1. THE LAYOUT OF THE AREA AVAILABLE FOR TEMPORARY
EARTHEN/ASPHALT AREA STAGING WILL BE DETERMINED BY THE CONTRACTOR AND,

AS SUCH, LOCATIONS SHOWN ARE SUBJECT TO CHANGE.
ANY ALTERNATE LAYOUT SHALL BE APPROVED BY THE
OWNER AND THE ENGINEER PRIOR TO USE.

2. NECESSARY PRECAUTIONS SHALL BE TAKEN TO PREVENT
MIGRATION OF CONSTRUCTION—RELATED SOILS, DEBRIS,
FUELS, SOLVENTS, LUBRICANTS, CONCRETE, LEACHATE, OR
ANY OTHER POLLUTANT BEYOND THE AREA AVAILABLE
FOR TEMPORARY STAGING.

3. THE CONTRACTOR SHALL INSTALL EROSION AND SEDIMENT
CONTROL MEASURES PRIOR TO DISTURBING EXISTING SITE
SOILS AND VEGETATION. ACTUAL LOCATION OF EROSION
AND SEDIMENT CONTROL MEASURES MAY VARY BASED ON
ACTUAL SITE CONDITIONS ENCOUNTERED AT THE TIME OF
CONSTRUCTION.

4. INSTALL TEMPORARY FENCING AROUND TEMPORARY
STAGING AREA AS NEEDED FOR SITE SECURITY IN
ACCORDANCE WITH DETAIL 4 ON DRAWING G-500.

5. ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES
MAY BE REQUIRED AT TIME OF CONSTRUCTION TO
CONTROL EROSION AND SEDIMENTATION.

_ , 6. TEMPORARY EROSION AND SEDIMENT CONTROL DURING
-~ _ — vy CONSTRUCTION, INCLUDING, BUT NOT LIMITED TO,

/s INSPECTION, MAINTENANCE, AND INSTALLATION OF
ADDITIONAL CONTROLS (AS NEEDED, AND IN
COORDINATION WITH THE ENGINEER), SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR. ALL TEMPORARY
ORI B, ST MEASTES Sl
TRUCK ROUTE TO HIGHWAY LATEST EDITION OF THE NEW YORK STATE STANDARDS

AND SPECIFICATIONS FOR EROSION AND SEDIMENT

f AND SUPPORT AREA
Sl ; CONTROL.
/ ~. 7. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL
, : / BE INSPECTED, AT A MINIMUM, ONCE EVERY SEVEN

-~ / ~
CONSTRUCTION CALENDAR DAYS BY THE CONTRACTOR AND THE

w 4ENTRANCE/EX|T PAD - ENGINEER. REFER TO THE CQAP FOR INSPECTION REPORT

REQUIREMENTS.
// /'/ 8. THE CONTRACTOR SHALL EQUIP SITE SECURITY FENCING
4/ 2 '
- > DECONTAMINATION
_— - /x \ AREA
—~— /o

BERM (SEE NOTE 11)

HAUL PATH

APPROXIMATE
EXISTING
RETENTION

/ CONSTRUCTION

ENTRANCE /EXIT
- PAD W

e
[
[

D COLARUSSO VENTURES, LLC. /
>=-_  100600—109.15—1—1

| APPROXIMATE
TEMPORARY SITE v

SECURITY FENCE s/
\ P

IMPORTED >~

MATERIALS
STAGING AREA

VEHICLE GATE
(TYP. OF 3)

WITH 'DANGER, CONSTRUCTION AREA, AUTHORIZED
PERSONNEL ONLY' SIGNS AND HANG GEOTEXTILE (OR

EQUIVALENT) FROM FENCING TO PROVIDE A VISUAL
BARRIER.

9. TREE REMOVAL AND GRUBBING ON OR NEAR THE BANKS
OF THE HUDSON RIVER WILL BE LIMITED TO ONLY WHAT IS
NECESSARY FOR ACCESS OR REMEDIATION.

10. THE CONTRACTOR SHALL PROMOTE POSITIVE DRAINAGE
AND INSTALL ADDITIONAL CONTROLS AS NECESSARY TO
MINIMIZE SURFACE WATER RUNOFF INTO EXCAVATION AND
SOLIDIFICATION AREAS.
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-— 11. AN EARTHEN/ASPHALT BERM EXISTS BETWEEN THE
-— IMPROVED AND UNIMPROVED UPLAND AREAS. THE
/) — CONTRACTOR SHALL CONSTRUCT RAMPS USING TYPE 2
i ) - — STONE AS NEEDED TO ALLOW TRAFFIC ACROSS THE BERM.
\ -~ <
w ) f : — 12. IF_NAPL—IMPACTED MATERIALS ARE ENCOUNTERED DURING
~g 7 s < ) / T—ea SITE PREPARATION, SUCH MATERIALS SHALL BE HANDLED

2392 S~ / 3 1 TEMPORARY ENCLOSED / - AND DISPOSED OF ALONG WITH THE NAPL—IMPACTED

s888 ~a // STRUCTURE AREA AND . SEDIMENTS. SUCH DETERMINATION SHALL BE MADE BY

SSSSE ’~...~~ " o COUAGS0Y rnMENT DEWATERING // CONSERVATION EASEMENT LIMIT THE ENGINEER-

BB BT Swg / e/ . PAD . 13. AFTER CONSTRUCTION IS COMPLETE AND PRIOR TO

38338385 - . f / DEMOBILIZATION, REMOVE CONSTRUCTED FEATURES FOR

SEEEE- ~ , | // / y THE TEMPORARY STAGING AREAS AND RESTORE

o ololo ' Y4 , _ DISTURBED AREAS TO PRE—CONSTRUCTION CONDITIONS.

2228y Rl coneTRLCTON /N Turorsr A / MECED SO 150 O STeR gD MLt

Qlﬁlﬁlﬁlz "':../ !ENTRANCE/EXIT PAD / -PURIFICATION SYSTEM / SHALL SATISFY UNRESTRICTED USE CONDITIONS IN

aalalaO 1~ L // : ACCORDANCE WITH 6 NYCRR PART 375 UNRESTRICTED

DR S / T ; 11 / / USE SOIL CLEANUP OBJECTIVES.

JIEILE / ‘ T e AREA AVAILABLE FOR CONTRACTOR /

ST E [

NENENES : 14. CONSERVATION EASEMENT BOUNDARY SURVEYED BY
oo T3 FOR TEMPORARY STAGING AND / PLASS, ROCKEFELLER & NUCCI, LLC PROFESSIONAL LAND
wEl oo / SN INIY TN MATERIAL HANDLING ACTIVITIES / SURVEYORS ON OCTOBER 23, 2014, REFERENCE DEED:
98888 ! , . BOOK 640 PAGE 811 AND TAX MAP: #109.15-01—01 &
SUTIIE / \ FOR WATER / 02.
= 8 TREATMENT SYSTEM w /

AT OOD ! '

S SSLEx / /
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CITY OF HUDSON
100600-109.11-1-16.1

LEGEND:

TRAFFIC ROUTE
________ APPROXIMATE EXTENT OF OPERABLE UNIT 2
- O O O PROJECT WORK LIMIT
- ——  APPROXIMATE TAX PARCEL LINE
FORMER MGP X x X EXISTING CHAIN—LINK FENCE

RAIL LINES
—— —— —— —— APPROXIMATE FIBER OPTIC CABLE EASEMENT
—_— s — . —  APPROXIMATE FIBER OPTIC CABLE LOCATION
- ——  PROPERTY LINE
__________ CONSERVATION EASEMENT

ITY OF HUDSON PARK

SBD WAREHOUSE PROPERTY
LOCKWOOD PROPERTY

CSX TRANSPORTATION PROPERTY

AREA RESERVED FOR COLARUSSO LOADING ACTIVITIES

EXISTING
ACCESS
GATE

(
R

APPROXIMATE LIMIT OF BULKHEAD

— =

BARGE LOADING/UNLOADING AREA

NOTES:

1. THE LAYOUT OF THE TEMPORARY STAGING AREA WILL
BE DETERMINED BY THE CONTRACTOR, AND AS SUCH,
THE LOCATION OF AREAS SHOWN HEREIN ARE
SUBJECT TO CHANGE.

STAGING AREA

IMPORTED MATERIALS A

TRUCK ROUTE TO 2. IMPROVEMENTS TO THE OFFSITE HAUL ROAD,
NYS ROUTE 9G INCLUDING TURNOFFS, MAY BE REQUIRED AND WILL
= BE COORDINATED WITH THE PROPERTY OWNER.

APPROXIMATE EXISTING
RETENTION BASIN

- m TEMPORARY
3 1\ ENCLOSED STRUCTURE

G-501 \G-501/ AREA AND SEDIMENT

- DEWATERING PAD -

/ —_—
/ —
AREA AVAILABLE FOR CONTRACTOR -~
FOR TEMPORARY STAGING AND —— L
MATERIAL HANDLING ACTIVITIES \/

(SEE DRAWING G—102)
/ I

CULVERT /

MOG NY (from CHGE Eltings).bmp
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& 170 FEET NORTH OF
AREA FOR /REMEDIAL
Y 4 / ‘/00

4 v - .
’ / EXISTING UNBURIED / 4 / ’
v 4 COPPER CABLE APPX. : / / ’

o CONSIDERATION (SEE / .
pe UTILITY NOTE 6 ON / g / 1) 4 LOT 8
. L4 . / Q
p / DRAWING G—100)/ \ -~ / N q
2 4 . o / O§ q
o / R / D ’
4 ‘/ /,\\%Q 4
PN ‘/ 4,(\5 Vi .
¢ ” ’ LEGEND:
14 /‘ / 4
" / /t | Y . . - - . APPROXIMATE TAX PARCEL LINE
|
/‘ _ " XXX EXISTING CHAIN—LINK FENCE
/ /‘ / @ ¢ BATHYMETRIC CONTOUR (2—FOOT INTERVAL)
. /
4 -  — — —— MEAN LOW WATER / MEAN HIGH WATER

MEAN LOW WATER (EL. —1.6") EXISTING SHEET PILE (SEE NOTE 1)

I | I § D b D b DREDGE AREA LIMIT

- e e e APPROXIMATE BOUNDARY OF THE SHIPPING
//" CHANNEL
. | ¢ " " o UTILITY POLE
, / APPROXIMATE LOCATION OF "THE SPIRIT OF HUDSON” DOCK AREA
K / - / EXISTING PERMANENT DOCK
/ [~~~ L., EXISTING TEMPORARY DOCK

DOCK
Q EXISTING DOLPHIN

H E E E E NN PROJECT WORK LIMIT

. s / )
\ 4 /‘ @ ‘ ‘ Y 4 MEAN HIGH WATER (EL. +2.5) ELEVATION OR DESCRIPTION | EASTING NORTHING

/ L///'/_- LOT 10 PILINGS 681632.92 | 1247080.82

, /.\_\\_\\ | e VERTICAL | BEAM 681634.79 | 1247079.79

\ ;o N / S MOORING 681649.76 | 1247041.4

/ A S - : / /o CITY OF HUDSON PARK MOORING 681646.93 | 124705528

} S \-\'_\ : A MOORING 681667.2 | 1247090.2

/ X S A b MOORING 681695.8 | 1247137.24
A é VERTICAL | BEAM 681673.38 | 1247148.22

/ s \ : ,/@ MOORING 681712.35 | 1247164.88

. / ) '
/ / | /y‘ ‘_/‘ /,K 2015 DEBRIS AND OBSTRUCTION SURVEY
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g . >/ TARGET # | DESCRIPTION LENGTH | WIDTH | HEIGHT
/ }-\ < / L ~\ , 0007 PROBABLE TREE 20.46 1.22 1.48
. A Py ~. ‘\ o~ /> 0010 PILING 0 0 0
/ / y 4 \.\ \.\ S /\ 0011 DOCK REMAINS — PILING AREA 18.95 25.44 | O
/ * * 4 '~ NNy LN 0012 PROBABLE TREE 2576 [1.05 |0
/ o & " \.\ \-\/' < \ ’ 0017 SHEET PILING EMERGING FORM ROCKS AND | 14.41 0 0
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Y N ~N
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®0007 \ — l\.\ N
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| SN
\ / : N ) NOTES:
- \
- / 1. AS DESCRIBED IN THE FINAL ENGINEERING REPORT — REMEDIAL ACTION
\ / . IMPLEMENTATION OF OPERABLE UNIT 1, A PERMANENT SHEET PILE WALL WAS
. e — : INSTALLED AROUND THE SEDIMENT REMOVAL AREA AND ALONG THE WESTERN
/ ALIGNMENT OF EMBAYMENT #1. THIS STEEL SHEET PILE WALL WAS LEFT IN PLACE
o \ TO PROVIDE ADDITIONAL PROTECTION AGAINST THE POTENTIAL LATERAL
g SUBSURFACE MIGRATION OF IMPACTED MATERIAL FROM SURROUNDING PROPERTIES
= . \ INTO EMBAYMENT #1. THE SHEET PILE WALL AT THE MOUTH OF EMBAYMENT #
2 \ / WAS CUT OFF AT THE MUDLINE FOLLOWING COMPLETION OF THE OU1 REMEDIATION.
E . R — T - 2. A REMNANT BULKHEAD FEATURE WAS IDENTIFIED BY DIVERS ALONG THE LENGTH
(:2 OF THE WATERFRONT IMMEDIATELY OFFSHORE OF THE PENINSULA BETWEEN
&) EMBAYMENTS # 1 AND #2 AND CONTINUING ALONG THE SHORE-SIDE OF THE
£ e HUDSON RIVER CRUISE BOAT DOCKS. THE CONFIGURATION OF THE STRUCTURE IS
é ‘?g) UNKNOWN, BUT THERE APPEARED TO BE TWO PARALLEL TIMBER—PILE WALLS WITH
s \l\\e&/ \ 3 TO 4 FEET OF VOID SPACE BETWEEN THEM. VARIOUS PIECES OF TIMBER-PILES
UJ(ZD %\3\/ * AND DRIFTWOOD/LOGS WERE CAUGHT IN THE VOID SPACE. THE FEATURE
2 o) <0 APPEARED TO BE CONSISTENT OVER THE ENTIRE LENGTH OF THE SITE
Sz ‘ WATERFRONT EXCEPT IN FRONT OF EMBAYMENT #1, AND APPEARED TO BE IN
I / . = LOT 16.9 VARIOUS STATES OF DEGRADATION.
2cgcgo \- "
RS ,S’U// . LOCKWOOD
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LOT 8

MEAN LOW WATER (EL. —1.6")

LEGEND:

SHEET PILE SCHEDULE
WALL ALIGNMENT LENgTHOF  |MIN-SHEETPILE |\ \ REQUIRED . . . . APPROXIMATE TAX PARCEL LINE
WALL (FT) TIP EL. (FEET SECTION

FROM TO NAVD88) N N N N NN NNSN®N®EBE PROJECT WORK LIMIT
CP-01 CP-02 103.4' -60 AZ 17-700
CP-02 CP-03 41.8' 60 AZ 17-700 X X X X X X X EXISTING CHAIN—-LINK FENCE
CP-04 CP-05 63.0° -37 AZ 12-700 EXISTING BATHYMETRIC CONTOUR
CP-05 CP-06 32.1' -37 AZ 12-700 (2—FOOT INTERVAL)
CP-07 CP-08 55.0' -36 AZ 12-700

MEAN LOW WATER / MEAN HIGH WATER
EXISTING SHEET PILE WALL

' ®R BN FE DREDGE AREA LIMIT

— e s semm APPROXIMATE BOUNDARY OF THE
SHIPPING CHANNEL

Lor 170 -10——— — PROPOSED REMOVAL CONTOUR (MAJOR)
—————————————————— PROPOSED REMOVAL CONTOUR (MINOR)

MEAN HIGH WATER (EL. +2.5")

CITY OF HUDSON PARK EXISTING PERMANENT DOCK

DOCK

Q EXISTING DOLPHIN
SHEET PILE AZ 17-700

APPROXIMATE PROPOSED
DOLPHINS SHEET PILE WALL

NOTES:

1. IF_RIPRAP REQUIRES REMOVAL,
STOCKPILE FOR REUSE DURING
RESTORATION.

2. SHEET PILE WALL SHALL BE INSTALLED
TO PROVIDE EXCAVATION SUPPORT
DURING DREDGING ACTIVITIES.
FOLLOWING SEDIMENT BACKFILL
ACTIVITIES, THE SHEET PILE SHALL BE
CUT AT POST—RESTORATION GRADE AS
REQUIRED BY THE CONTRACT
DOCUMENTS.

3. THE CONTRACTOR SHALL INSTALL TWO
FLOATING BOUNDARY /PERIMETER
CONTAINMENT BOOMS EQUIPPED WITH
SKIRTS AND ABSORBENT BOOMS, ONE
EACH NOMINALLY UPSTREAM AND
EI?A\IIYI'NSTREAM OF THE DREDGE AREA

MOG NY (from CHGE Eltings).bmp
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