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1 Preface 

This Memorandum for the Record (MFR) was prepared in accordance with Section 

13(d) of Engineer Regulation (ER) 200-2-2, Procedures for Implementing the National 

Environmental Policy Act (NEPA), (USACE, 1988) and the Council on Environmental 

Quality (CEQ) Regulations for Implementing the Procedural Provisions of the National 

Environmental Policy Act (40 Code of Federal Regulations [CFR] Parts 1500-1508). 

This section will describe impact changes and any compliance updates since the South 

Shore of Staten Island (SSSI) Coastal Storm Risk Management (CSRM) Feasibility 

Study’s Record of Decision (ROD) was signed in 2016. 

The conditions, project description, and environmental effects described in the Final 

Environmental Impact Statement (FEIS) are still valid.  The purpose of this MFR is to 

document compliance of the proposed project design refinements with the existing 

FEIS. Supplementation of the FEIS is not required per 40 CFR 1502.9(d) because 

substantial changes to the proposed action (which includes the design changes to the 

seawall, in addition to design refinements that have occurred during the PED phase to 

the NED Plan) have not occurred nor do the changes have significant bearing on the 

findings of the FEIS.   

The proposed action was evaluated and compared to the FEIS. A summary assessment 

of the potential effects of the proposed action are listed in Table 1. The effects of the 

proposed action on each resource category are discussed in depth in Section 5 of this 

MFR. 

 Insignificant 
effects 

Insignificant 
effects as a 
result of 
mitigation* 

Resource 
unaffected by 
action 

Aesthetics ☒ ☐ ☐ 

Air quality ☐ ☐ ☒ 

Aquatic resources/wetlands ☐ ☒ 1 ☐ 

Coastal Zone Management ☐ ☐ ☒ 

Fish and wildlife habitat ☒ ☐ ☐ 

Threatened/Endangered species/critical habitat ☐ ☐ ☒ 

Cultural resources ☒ ☐ ☐ 

Hazardous, toxic & radioactive waste ☐ ☐ ☒ 

Land use ☐ ☐ ☒ 

Noise levels ☒ ☐ ☐ 

Socioeconomics and Environmental justice ☒ ☐ ☐ 

Geology, Topography, and Soils ☒ ☐ ☐ 

Transportation ☐ ☐ ☒ 

Water resources ☒ ☐ ☐ 

Recreation ☒ ☐ ☐ 
Table 1: Summary of potential effects of proposed action 

1Wetland resources are considered self-mitigation, and no compensatory mitigation is required. 
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No significant effects were identified in this evaluation and no compensatory mitigation 

is required. 

2 Background 

The SSSI  CSRM Project  FEIS was completed in December 2016 (available online) to 

meet the requirements of the NEPA and to demonstrate that the recommended plan 

(hereafter referred to as the NED Plan) is compliant with all applicable environmental 

laws, regulations, and policies. A  ROD was signed on 8 December 2016 (available 

online). 

Changes to the authorized plan described in the Director’s Report occurred during the 

Pre-construction, Engineering, and Design (PED) phase of the SSSI project based on 

engineering analysis completed to date. These analyses include updated geotechnical 

information, updated water level, wave data, and the latest coastal engineering 

analyses, including physical modeling and probabilistic overtopping analysis per 

updated design guidance. The recommended design changes to the authorized plan 

are hereafter referred to as the proposed action. 

It was determined through coordination with the Vertical Team, that a MFR be drafted to 

document the environmental review of the proposed action. This MFR documents that 

the proposed action continues to be covered by the existing 2016 FEIS and ROD by 

examining the changes between the NED Plan and the proposed action and evaluating 

any differences in effects against what was analyzed in the 2016 NEPA documents. The 

project as described in the FEIS is considered the baseline against which any 

differences in the environmental effects brought about by the changes documented in 

the Validation Report will be evaluated in this document. 

Language from the FEIS has been incorporated throughout the MFR. This language is 

shown in a different font to indicate that it has been copied from the FEIS, as shown: 

“Example text from the FEIS”. 

3 Purpose and Need, Authorization, Study Area, and Proposed Action 

3.1 Purpose and Need of MFR 

The purpose and need of the SSSI project have not changed from what was described 

in the FEIS (see FEIS Section 1; USACE 2016a). The project purpose and need are 

also described in the Executive Summary of the Validation Report.  

The purpose of the impact reevaluation documented in this MFR is to determine 

whether the analysis documented in the FEIS covers the proposed action and remains 

valid for decision making. This reevaluation focuses on current designs, their changes 

from feasibility, and their effects on the project, resources, and the environment. 

Analysis conducted in the FEIS are summarized where appropriate and are 

incorporated by reference. 

https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/3_FINAL_EISDec16.pdf?ver=2017-03-13-091115-780
https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/5_FINALRecordofDecision8Dec2016.pdf?ver=2017-03-13-090852-670


Memorandum for the Record  3 
SSSI Environmental Reevaluation  September 2023 

The need for this impact reevaluation is to determine whether the environmental 

impacts of the proposed action are the same or lesser than those described in the FEIS, 

or if the proposed action results in environmental impacts greater than those described 

in the FEIS. This MFR will conclude with a determination on whether additional NEPA 

documentation is required. 

3.2 Study Authority 

The study was authorized by a resolution of the U.S. House of Representatives 

Committee on Public Works and Transportation and adopted May 13, 1993. The 

resolution states that: 

“The Secretary of the Army, acting through the Chief of Engineers, is requested 

to review the report of the Chief of Engineers, on the Staten Island Coast from 

Fort Wadsworth to Arthur Kill, New York, published as House Document 181, 

Eighty-ninth Congress, First Session, and other pertinent reports, to determine 

whether modifications of the recommendations contained therein are advisable at 

the present time, in the interest of beach erosion control, storm damage 

reduction, and related purposes on the South Shore of Staten Island, New York, 

particularly in and adjacent to the communities of New Dorp Beach, Oakwood 

Beach, and Annadale Beach, New York.” 

The feasibility study was completed and approved in 2016 using funds provided through 

the American Recovery and Reinvestment Act of 2009 and the Disaster Relief 

Appropriations Act of 2013 (hereinafter, P.L. 113-2). P.L. 113-2 provides the authority 

for 100% federal funding for the completion of coastal storm risk management studies 

that were underway as of October 29-30, 2012 (Hurricane Sandy) and provides 

eligibility to initiate project construction. A Director’s Report (2016) prepared in 

compliance with the applicable requirements of P.L. 113-2 demonstrated that the project 

is economically justified, technically feasible, and environmentally acceptable, and that it 

incorporates resiliency, sustainability, and consistency with the North Atlantic Coast 

Comprehensive Study (NACCS). 

The authorized project addresses the most critical and vulnerable portion of the 

authorized study area from Fort Wadsworth to Oakwood Beach. The remainder of the 

authorized study area from Great Kills to Tottenville was evaluated separately and did 

not result in a recommendation for construction. 

Authorization to construct the project using P.L. 113-2 funds was also provided through 

the Disaster Relief Appropriations Act of 2013. Chapter 4 of P.L. 113-2 authorizes 

USACE “For an additional amount for “Construction” for necessary expenses related to 

the consequences of Hurricane Sandy, $3,461,000,000, to remain available until 

expended to rehabilitate, repair and construct United States Army Corps of Engineers 

projects: Provided, That $2,902,000,000 of the funds provided under this heading shall 

be used to reduce future flood risk in ways that will support the long-term sustainability 

of the coastal ecosystem and communities that reduce the economic costs and risks 
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associated with the large-scale flood and storm events in areas along the Atlantic Coast 

within the boundaries of the North Atlantic Division of the Corps that were affected by 

Hurricane Sandy...” 

Chapter 4 of P.L. 113-2, also provides “That upon approval of the Committees on 

Appropriations of the House of Representatives and the Senate these funds may be 

used to construct any project under study by the Corps for reducing flooding and storm 

damage risks in areas along the Atlantic Coast within the North Atlantic Division of the 

Corps that were affected by Hurricane Sandy and that the Secretary determines is 

technically feasible, economically justified, and environmentally acceptable.” 

The Water Resources Development Act of 2022 (WRDA 2022) provided further 

authorization for the project, as described below. 

Sec 8401. Project Authorizations. Authorizes projects to be carried out 

substantially in accordance with the plans, and subject to the conditions, 

described in the respective reports or decision documents designated in this 

section. This section authorizes the South Shore of Staten Island project for 

construction, based upon the October 27, 2016, Chiefs (Directors) Report at a 

total cost of $1,671,000,000, with a Federal Cost of $1,086,000,000 and a Non-

Federal cost of $585,000,000. 

Sec 8148. Advance Payment in Lieu of Reimbursement for Certain Federal 

Costs. This Section of WRDA 2022 identified the South Shore of Staten Island as 

a project where the Federal government is authorized to advance the Federal 

share of funds required for acquisition of LERRD’s and performance of 

relocations, when these costs are projected to exceed the non-Federal share of 

the cost of the project. 

3.3 Study Area Description 

The study area has not changed from the FEIS, see Figure 1 below. The study area is 

described in Section 1.5 of the FEIS (USACE 2016a). 
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Figure 1: SSSI Study Area, as presented in the 2016 FEIS 

4 Plan Formulation 

The NED Plan and proposed action are summarized and compared below. The plans 

are described by contract area: Seawall, Floodwall, Levee, Area C, Area E, Area B, 

Tidal Wetland/Mosaic of Habitats. Following each contract description is a list of design 

changes that have occurred within the contract area, since the publication of the FEIS. 

Section 2.5 of the FEIS (USACE 2016a) or Section 7 of the Final Feasibility Report 

(available online; USACE 2016b) provide a detailed description of the NED Plan. 

4.1 Comparison of the NED Plan (as in the FEIS) and the Proposed Action 

(in the MFR) 

4.1.1 Seawall (Oakwood Beach to Miller Field and Midland Beach to Fort 

Wadsworth) 

FEIS Description: 

The seawall feature is presented as a red polygon and labelled ‘A4’ in Figure 2. Typical 

cross sections of both the boardwalk and promenade reaches are shown in Figure 3 

and Figure 4. The following description has been copied from Section 2.5.1 of the FEIS: 

https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/2_FINALFeasibilityMainRptDec16.pdf?ver=2017-03-13-091038-217
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“A buried seawall would be used for Reach A-4, which spans the majority of the LOP from 

Fort Wadsworth to Oakwood Beach. The crest elevation of the buried seawall would be 20.5 

feet NGVD29 [19.4 ft. NAVD88]. The buried seawall would be located on the existing 

dune system or landward of the existing dune system. No components or elements of the 

project would be located or would be constructed seaward of the existing dune system. The 

buried seawall would consist of a trapezoidal-shaped core structure with a 10-foot wide crest 

and a side slope of 1.5 H:V. The core would be constructed with two-stone thickness armor 

stone and bedding stone layers. A 10-foot wide scour apron would be incorporated into the 

seaside structure toe. The entire core structure would be covered with backfill, with 

compacted fill placed on the seaward face and landward face to support grass and other 

native beach vegetation. Geotextile fabric would be placed underneath the bedding layer to 

reduce settlement, and around the core structure to minimize loss of fill through the voids. 

The backfill would be placed on 2:1 (H:V) side slopes with dune grass plantings to provide 

additional stabilization of the seaward face during less intense storm events. A vertical steel 

sheet pile wall would be installed in the interior of the structure to prevent seepage (USACE 

2016).  

The buried seawall would incorporate a promenade replacing the continuous at-grade paved 

and pile-supported promenade from Miller Field to Oakwood Beach. Roller compacted 

concrete would be constructed atop the crest to create a 17-foot wide paved promenade. 

From Miller Field to Fort Wadsworth, the buried seawall would provide for a 38-foot width 

boardwalk atop the proposed seawall. The boardwalk would be a functional equivalent to the 

existing boardwalk.” (USACE 2016a). 

 

Figure 2: Overview of the line of protection, as presented in the FEIS. 
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Figure 3: Typical buried seawall cross-section of the promenade reach from Oakwood Beach to Miller Field, as 

presented in the FEIS. 

Note: The FEIS description uses NGVD29 to describe elevations. The elevations in the above figure are shown in 

NAVD88. 

 

Figure 4: Typical buried seawall cross-section of the boardwalk reach from Midland Beach to Fort Wadsworth, as 
presented in the FEIS. 

Note: The FEIS description uses NGVD29 to describe elevations. The elevations in the above figure are shown in 

NAVD88. 

Proposed Action: 

The promenade section of the seawall (from Oakwood Beach to Miller Field) is 

comprised of two parallel sheet pile walls connected by a reinforced concrete cap with a 

top elevation of +21.4 ft. NAVD88 [or +22.5 ft. NGVD29] (Note: The increase in 

elevation does not increase the total height of the seawall, instead it integrates the 

promenade/boardwalk and brings the rock crest up to the total height presented in the 

FEIS). The sheet pile walls are 27 ft. apart and the space between them is filled with 

compacted granular sand fill. Construction of a scour and overtopping rock reduction 

berm with 5-ton armor stone, a wide flat berm at +21.4 ft. NAVD88. The armor stone will 

be placed over an underlayer, bedding stone, and geotextile in a configuration like that 

described in the FEIS. A typical cross-section of the proposed action’s promenade is 

shown in Figure 5. 
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Figure 5: Proposed action seawall promenade reach from Oakwood Beach to Miller Field 

The boardwalk section of the seawall (from Midland Beach to Fort Wadsworth) is 

constructed similarly to the promenade section described above, with 38 feet between 

the sheet pile walls instead of 27 feet as in the promenade. A typical cross-section of 

the proposed action’s boardwalk is shown in Figure 6. 

 

 

Figure 6: Proposed action seawall boardwalk reach from Midland Beach to Fort Wadsworth. 
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The footprints of the feasibility level seawall design and the proposed action were 

compared in GIS. A general depiction comparing the footprints is shown in Figure 7, for 

more detail reference Appendix B.  

 

Figure 7: General depiction of the seawall footprint under feasibility level design and proposed action. 

Design refinements to the NED Plan: 

• Change In seawall section from buried rock armored levee with 1.5:1 side slope 

and a single vertical steel sheet pile wall to a double row of sheet pile with fill in 

between and rock protection. 

o Why? Larger wave conditions and physical model tests resulted in 

changes to the buried rock seawall section and a significant cost increase. 

An alternative double sheet pile section was developed and shown to be 

the least cost option. The double sheet pile relies less on large size armor 

stone and steel strength and more on the mass of fill contained between 

two rows of sheet pile connected with concrete beams working as a 

gravity structure to resist the design surge and wave loads. 

• Promenade width increased from 17 feet to 27 feet. 

• Flattened slopes on landside (3:1) and water side (5:1). In the FEIS side slopes 

were 2:1. These slopes were flattened to reduce maintenance.  

• Slight realignment of the seawall from FEIS. 
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o Why? Due to actual sewer interceptor and outfall locations and to maintain 

beach width.  

• Rock crest elevation raised from +19.4 to +21.4 feet NAVD88. 

o Why? To maintain overtopping performance per updated wave inputs and 

physical model results. Overall height of project is unchanged at +21.4 

feet NAVD88. During feasibility, the +19.4 feet NAVD88 rock crest 

elevation was topped by the timber boardwalk or concrete promenade for 

an overall height of +21.4 feet NAVD88. The now recommended double 

sheet pile section has a concrete cap crest elevation of +21.4 feet 

NAVD88, which has an auxiliary function as a boardwalk/promenade. 

Because the cap is integral to the function of the wall, it is not considered 

a betterment over the timber boardwalk and concrete promenade from 

feasibility phase. 

• Armor stone size increased from 3 tons to 5 tons based on updated wave and 

physical models. 

• Removed 3-ton rock slope on the back side of the seawall and replaced with 

600-pound splash apron. 

• Decrease in the total rock weight required for construction. The total rock weight 

in the FEIS was 860K tons and in the PED phase the total rock weight for the 

buried rock seawall design had increased to 1,320K tons. This has now 

decreased under the double sheet pile designs of the proposed action to 786K 

tons. 

• Surcharge program, wick drains, and strip drains to offset the long-term 

settlement due to soft soil layers (identified in 2019/20, post-Director’s Report). 

4.1.2 Floodwall 

FEIS Description: 

The floodwall is presented as a green line and labelled ‘A3’ in Figure 2. The following 

description has been copied from Section 2.5.1 of the FEIS. 

“A reinforced concrete floodwall would be used for Reach A-3 where a reduced footprint 

would be necessary to minimize impacts to the Oakwood Beach WWTP. The floodwall design 

would consist of a pile-supported T-wall with a top wall elevation of 20.5 ft. NGVD29 [19.4 ft. 

NAVD88] (USACE 2016).  

The floodwall footing would be designed to accommodate localized jet scour by defining a 3-

foot-thick base that would be set 2 feet below grade. In addition, a rock blanket would extend 

25 feet landward from the concrete footing to provide adequate overtopping jet scour 

protection. A vertical steel sheet pile wall would be included beneath the wall to prevent 

seepage below the footing.” (USACE 2016a) 
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Proposed Action: 

The floodwall is 2,112 feet long and extends along the western and southern sides of 

the Oakwood Beach wastewater treatment plant (WWTP). The floodwall consists of 

1,569 feet of steel H-pile supported T-shaped concrete floodwall with an integrated steel 

sheet pile seepage wall at a crest elevation of +19.4 feet NAVD88 [or +20.5ft. 

NGVD29]. Along the western perimeter of the WWTP, there would be 543 feet of I-wall 

consisting of a steel sheet pile wall with concrete cap with a crest elevation of +17.4 feet 

NAVD88 [or +18.5 ft. NGVD29]. A stone scour blanket will be installed along the 

bayside of the floodwall and consist of two layers of 600-pound armor stone supported 

by a layer of 30-pound bedding stone. A splash pad, approximately 15 feet wide and 4 

feet deep, would be installed along the landward side of the floodwall to provide 

protection from overtopping. The footprints of the feasibility level design and the 

proposed action for the floodwall were compared in GIS. Reference Appendix B for a 

detailed comparison of both footprints. 

Design refinements to the NED Plan 

• Increased the length of the floodwall from 1,800 feet to 2,100 feet to 

accommodate future NYCDEP effluent pump station. 

• Changed 543 feet of T-wall to concrete capped I-wall 

• The I-wall section’s crest elevation was lowered from +19.4 feet to +17.4 feet 

NAVD88. 

• Updated USACE guidance requires consideration of an “Extreme” load 

combination (an event expected to have an AEP of 0.133% or less) and barge 

impact loads. 

• Approximately 55% more armor stone was added along the western side of the 

WWTP. 

• Approximately 2.5x the weight of steel for pile foundations is required to 

accommodate higher loads, weaker soils, and 100-year service life. 

• A sludge force main was relocated to provide room for the floodwall. 

• Special monoliths were required for additional drainage and utility crossings. 

4.1.3 Levee 

FEIS Description: 

The levee is presented as a blue line and labelled ‘A1’ and ‘A2’ in Figure 2. The 

following description has been copied from Section 2.5.1 of the FEIS. 

“The levee proposed for Reach A-1 and Reach A-2 would tie in the LOP to high ground. The 

levee would have a crest elevation of 18 feet NGVD29 [16.9 ft NAVD88]. The levee would 

consist of compacted impervious fill that would extend a minimum of 6 feet below the existing 

ground surface to prevent seepage. Common fill would be placed at a 2.5:1 (H:V) slope (e.g., a 

height of 2.5 for every 1 foot of vertical) to stabilize the core and provide a solid basis for 

vegetation. The proposed design would have a crest width of 10-feet; however, the A-2 levee 
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section to the east of the proposed tide gate structure would be increased to 15-foot wide to 

permit maintenance vehicle access to the tide gates.” (USACE 2016a). 

Proposed Action: 

Under the proposed action, the levee is designed with a crest elevation of +16.9 feet 

NAVD88 [or +18 ft. NGVD29] and a side slope of 3:1. The levee would be constructed 

to a height of +17.7 feet NAVD88 [or 18.8 ft. NGVD29], to account for long-term 

settlement. The crest width would be 10 feet along the entire length of the levee. Deep 

stripping of 1.5-3 feet of soil would be necessary to remove Phragmites root mat from 

the levee footprint. High-Performance Turf Reinforcement Mat (HTRM) would be 

installed on the landside of the levee. The toe of the levee on both the landside and 

bayside would be armored with rip rap below +3.5 feet NAVD88 [or 4.6 ft NGVD29] as 

scour protection. 

The footprints of the feasibility level design and the proposed action for the levee were 

compared in GIS. This comparison is shown in Appendix B. 

Design refinements to the NED Plan 

• Crest elevation of the levee was raised from +16.9 to +17.7 feet NAVD88, to 

offset long-term settlement due to clay layers. 

• The crest width changed from 10-15 feet in the FEIS, to 10 feet along the entire 

length of the levee. 

• Side slopes were flattened from 2.5:1 to 3:1 to facilitate maintenance and to meet 

USACE guidance. 

• Addition of DMM foundation support for approximately 700 feet of levee due to 

deep clay layers and to provide stable construction access for the tide gate. 

• Staged construction to allow for short-term settlement of clay layers. 

• Addition of rip rap toe scour protection on the bayside below +3.5 feet NAVD88. 

• Addition of a knee wall south of the tide gate to avoid loading on utility pipes. 

• HTRM slope stability moved from the bayside to the landside of the levee. 

• Addition of paved access road and turn arounds/maintenance access at the tide 

gate. 

• Relocation of sludge force main to avoid crossing under the line of protection. 

• Relocation of Storm Drain to drain into Pond Area A to avoid crossing under the 

line of protection. 

• Replacement of existing 30” sludge force main crossing under the levee due to 

its age and unknown condition. 

Design refinements to the NED Plan specific to the levee tide gate  

o Crest elevation of the tide gate increased from +16.9 to +19.9 feet 

NAVD88 for future sea level change. 

o Additional foundation piles added due to the soft soils. 

o Addition of sheet pile cutoff. 
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o Addition of landside emergency gates. 

o Change from slide gate to combination slide-flap gate on the bayside. 

4.1.4 Hylan Boulevard Closure Structure 

FEIS Description: 

The following description has been copied from Section 2.5.1 of the FEIS. 

“At Hylan Boulevard, a closure structure would be used to close the roadway as needed to 

prevent floodings from severe storm events. The structure, which would be approximately 

106 feet long and 4 to 4.5 feet high, would be supported by a concrete foundation 

(consisting of a series of footings located within the roadway adjacent to each lane of traffic, 

along with footings located in the center median and each side of the Hylan Boulevard). 

During a flood event, removable posts would be installed within the roadway, and the 

closure structure would be installed within the frame/guide. Nine spans would allow the 

closure structure to be staged and tested, precluding a full closure of Hylan Boulevard prior 

to actual use.” (USACE 2016a). 

Proposed Action: 

The Hylan Boulevard closure structure has not changed from that described in the 

FEIS. This feature is not discussed further in this MFR. 

4.1.5 Area B 

FEIS Description: 

The FEIS level design for Area B is presented in Figure 8. The following description has 

been copied from Section 2.4.4 of the FEIS. 

“The minimum facility for Drainage Area B includes a tide gate on pond to control the 

inflow to and outflow from the drainage area. It would be constructed to elevation 2.5 

NGVD29 [or 1.4 ft NAVD88] with the same features as the tide gate in Area A, but with 

slight variations in dimension. New chambers containing flap and sluice gate would also be 

added at the existing Ebitts Street, New Dorp Lane, and Tysens Lane outfalls. The minimum 

facility would also include a road raising along Mill Road to an elevation of approximately 

7.1 feet NGVD29 [or 6 ft. NAVD88] and Kissam Avenue to an elevation of approximately 

7.1 feet NGVD29. The Mill Road raising would disallow the spillover of floodwater from 

Drainage Area A to Drainage Area B, while the Kissam road raising would provide vehicle 

access to the buried seawall/armored levee during storm events.” (USACE, 2016a). 
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Figure 8: Feasibility level design for Area B, as presented in the FEIS. 

Proposed Action: 

Area B includes the excavation of one pond (47.9 acres). The pond perimeter is graded 

to the existing grade from +1.65 NAVD88 [or 2.75 ft. NGVD299] with 4:1 side slopes. 

Two tide gates are proposed (see list of design refinements for Area B below), the 

additional tide gate will facilitate drainage of area B1, consistent with the FEIS. A 

maximum 4-foot depth micro pool is located at the tide gate structure. Figure 9 shows 

the design plan for Area B under the proposed action. 
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Figure 9: Design plan for Area B under the proposed action. 

Design refinements to the NED Plan 

• Acreage of the excavated pond increased from 46 to 48 acres because of 

detailed design grading with a current survey. 

• Eliminated the need to raise Mill Road and Kissam Avenue due to more robust 

modeling conducted in PED. 

• Addition of a relief diversion structure on Tysens Lane outfall to allow water to 

divert into the pond. 

• Addition of second tide gate to allow pond area B1 to drain directly into the creek. 

4.1.6 Area C 

FEIS Description: 

The FEIS level design for Area C is shown in Figure 10. The following description has 

been copied from Section 2.4.4 of the FEIS. 

“The minimum facility for Drainage Area C includes four new gate chambers (Greeley, 

Midland, Naughton and Seaview Avenues) below the proposed LOP and the acquisition and 

preservation of the currently available freshwater wetland areas for a total natural storage 

area of 120.44 acres. The proposed property acquisitions are consistent with the properties 

identified as part of the Bluebelt plan. A section of Seaview Avenue would be raised to an 

elevation of +10 feet NGVD29 [or 8.9 ft NAVD88] in the area of Quincy Avenue to 

Father Capodanno Blvd to prevent potential overland flow from the adjacent interior 

Drainage Area D into Drainage Area C for all frequency events. Ditches or drains would be 
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constructed along the landward side of the buried seawall/armored levee system to direct 

runoff toward all outlets.” 

In addition to the minimum facility plan, the design for Area C “includes seven 

excavated ponds located along Seaview Avenue, Father Capodanno Boulevard, Midland 

Avenue and Hylan Boulevard to provide 377,200 cubic yards of additional storage (USACE 

2016). The proposed ponds in Drainage Area C are consistent with one of the ponds 

proposed for the Bluebelt Program.” (USACE 2016a). 

 

Figure 10: Feasibility level design plan for Area C, as presented in the FEIS. 

Proposed Action: 

The design plan for Area C under the proposed action is shown in Figure 11. Area C 

includes the excavation of 3 ponds (41 acres). The ponds will be graded to -1 foot 

NAVD88 [or 0.1 ft NGVD29] at the lowest point.  
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Figure 11: Design plan for Area C under the proposed action. 

Design refinements to the NED Plan 

• PED-level decision for USACE to construct ponds 1-3. As agreed by the Non-

Federal Sponsor and NYC, NYC is taking responsibility for the construction of the 

ponds above Olympia Boulevard as a part of their Bluebelt initiative. However, to 

facilitate a proper comparison to the FEIS, the impacts of the upper ponds are 

considered in this document for several resources (i.e., soils, wetland acre 

impacts).  

• Eliminated the need to raise a portion of Seaview Avenue based on more robust 

modeling conducted in PED. 

4.1.7 Area E 

FEIS Description: 

The FEIS level design plan is shown in Figure 12. The following description of Area E 

has been copied from Section 2.4.4 of the FEIS. 

“The minimum facility plan for Drainage Area E (see Figure 2-6) includes on new gate 

chamber at Sand Lane below the planned Line of Protection and the acquisition and 

preservation of 46.7 acres of available natural storage.” (USACE 2016a). 

In addition to the minimum facility plan, the FEIS design plan for Area E includes the 

excavation of two ponds (34 acres) to provide 227,720 cubic yards of storage. 
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Figure 12: Feasibility level design for Area E, as presented in the FEIS. 

Proposed Action: 

The proposed action for Area E includes the excavation of 3 ponds (38.6 acres): SBE-

1A, SBE-1B, and SBE-1C. The perimeter of the ponds (at +3.5 feet NAVD88 [or 4.6 ft 

NGVD29] will be graded up to existing grades with 3:1 side slopes. The ponds will be 

graded to -0.66 feet NAVD88 [or 0.44 ft NGVD29] with sloping bottoms for shallow 

water depths required to maintain wetland plantings. At the centerline, the ponds will be 

graded down to -2.00 feet NAVD88 [or -0.9 ft NGVD29]. The average water depth of the 

ponds is expected to be 18 inches. Two micro-pools with 3 feet of permanent water will 

be located at the drainage structures at Quintard Street and Father Capodanno Blvd. 

Ponds SBE-1A and SBE-1B will be connected by a 580-foot-long channel with a depth 

of 5.5 feet, a bottom width of 4 feet, and side slopes of 3:1. The proposed action 

designs are shown in Figure 13. 
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Figure 13: Design plans for Area E under the proposed action. 

Design refinements to the NED Plan 

The following design changes for Area E resulted from the partner/NYC request to 

incorporate the NYCDEP Bluebelt designs. 

• Changed from 2 ponds (34 acres) to 3 ponds (38.6 acres) to align with the 

NYCDEP Bluebelt designs.  

• The pond bottom was lowered to -2 NAVD88 to align with the NYCDEP Bluebelt 

designs and to allow for the installation of storm sewer inlets.  

• Addition of a 580-foot-long channel between SBE-1A and SBE-1B to equalize 

water surface elevations in the two ponds. 

• Addition of junction chambers, weir chambers, and inlets to align with NYCDEP 

drainage plans. 

4.1.8 Tidal Wetland/Mosaic of Habitats 

FEIS Description: 

A 46-acre mosaic of habitats was proposed in the FEIS. The tidal wetland/mosaic of 

habitats consisted of 13 acres of low marsh, 6 acres of high marsh, 7 acres of 

scrub/shrub, 3 acres of maritime forest, and 17 acres of dune grass. The preliminary 

design presented in the FEIS is shown in Figure 14. 
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Figure 14: Preliminary mosaic of habitats design as presented in the FEIS. 

Proposed Action: 

The tidal wetlands/mosaic of habitats consists of 21.7 acres under the proposed action. 

The habitats to be constructed in the mosaic include low and high marsh, tidal creek, 

intertidal mudflat, salt shrub, maritime shrubland, maritime forest, and scrub-shrub. The 

design under the proposed action is shown in Figure 15. 

 

Figure 15: Tidal wetland/mosaic of habitats design under the proposed action 



Memorandum for the Record  21 
SSSI Environmental Reevaluation  September 2023 

Design refinements to the NED Plan  

• The overall acreage of the tidal wetland/mosaic of habitats has decreased from 

46 acres to 21.7 acres. Of the 46 acres, 17 acres of dune grass plantings were 

removed from designs due to the decision to leave the existing trap bags and 

rock along Oakwood Beach in place and to not cover the trap bags in sand. The 

remaining 29 acres decreased to 21.7 due to realignment of the seawall to 

parallel the actual location of the existing sewer interceptors, and maintaining 

Tarlton Street.  

4.2 Other Changes 

4.2.1 Operations and Maintenance 

Overall, the cost and effort associated with operations and maintenance of the project 

will not be changed. The type of project features, list of materials to be used in 

construction, and standard operating procedure for operations and maintenance that 

was originally scoped in the FEIS, are essentially the same as that which was 

considered in feasibility.  

4.2.2 Duration of construction 

In the FEIS, the total construction duration for multiple construction contracts was 

estimated to take 3-4 years (nominally March 2019 – June 2022) and the contracts were 

to be completed concurrently. A CSRA was conducted for the double sheet pile seawall 

to develop a cost estimate suitable for cost certification. As part of the CSRA, a revised 

construction schedule was produced. Under the revised schedule, construction for all 

construction contracts is estimated to take approximately 8.5 years (nominally January 

2024 – July 2032) and the contracts are to be constructed consecutively. 

This construction duration estimate now includes contingency, while the estimate 

produced for the FEIS did not. Additional logistical considerations such as HTRW 

cleanup prior to construction were accounted for in the updated construction schedule 

estimates and not in the FEIS estimates. These refinements and additional 

considerations have extended the duration of construction by 4.5 years. However, with 

the implementation of BMPs, the total long-term direct adverse impacts are anticipated 

to be the essentially the same as described in the 2016 FEIS and would not require 

additional environmental analysis 

4.2.3 Disposal Areas and Stockpile locations 

Disposal areas were not discussed in the FEIS. It was expected that the construction 

contractor would be responsible for transporting and disposing of excavated material to 

an approved disposal site. This expectation remains under the proposed action. 

Since the same or similar types of materials (i.e., rock, sheet pile, concrete) and 

construction methods will be used to construct the double sheet pile, the design 

refinements related to staging, access roads, stockpiles, and crossovers are within the 

range of effects analyzed in the FEIS.  
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Staging areas were identified for construction of the line of protection in the plan sheets 

of the Recommended Plan (available online). The preliminary plan sheets for the 

proposed action seawall show the same staging areas identified in the FEIS. The levee, 

floodwall, and interior drainage areas will utilize additional staging areas identified in 

PED. NYSDEC and various NYC agencies review the location of the staging areas for 

each contract area as a part of review and development of the design plans.  

4.2.4 Access Areas 

The following description of pedestrian and vehicular access was copied from Section 

2.5.1 of the FEIS. 

“Three types of access points would be provided along the LOP: maintenance vehicle 

access, combined truck and pedestrian access, and pedestrian access. Maintenance vehicle 

access would be provided at one location on Reach A-2 and at four locations along Reach A-

4 (between New Dorp Beach and Oakwood Beach) to provide vehicular access to the tide 

gate and stormwater outfall structures. These ramp sections would be designed to allow 

maintenance vehicles to access the sluice gates in the drainage structures from above. 

(USACE 2016). 

An additional nine earthen ramps are proposed between Oakwood Beach and South Beach. 

These ramps would be designed for both pedestrian and vehicular access and meet the 1:12 

maximum slope required by Americans with Disabilities Act (ADA) guidelines. The ramps 

would be strategically located to provide beach access from existing roads and access paths. 

Pedestrian access points, spaced approximately every 500 feet, would be located along the 

Buried Seawall between Midland Beach and South Beach. Each access point would be 

comprised of 10-foot-wide reinforced concrete stairs on both the landward and seaward 

sides of the buried seawall to provide access to the promenade and the beach (USACE 

2016). 

The buried seawall crest elevation would exceed the existing deck elevation for the Ocean 

Breeze fishing pier. The pier segments nearest to the promenade would need to be 

reconstructed to ramp up to the promenade at 1:12 maximum slope required by ADA 

guidelines (USACE 2016).” (USACE 2016a). 

Pedestrian and vehicular access areas are discussed further in Sections 5.9 and 5.13 of 

this MFR. 

4.3 Items Not Carried Forward in Analysis 

Several design changes that have occurred since the FEIS have been determined to 

have no impact to resources and will therefore not be discussed further in this 

document. Those design changes, and the justification for screening them from 

additional assessment, are listed below by contract area. 

Seawall (Oakwood Beach to Miller Field and Midland Beach to Fort Wadsworth: 

• Replaced 3-ton rock slope on back side with 600-pound rock splash apron 

https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/17_FinalRec_Plan_PlanSheets.pdf?ver=2017-03-13-091410-717
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o Justification for screening: The splash apron does not significantly 

increase the landward footprint of the seawall. This was determined 

through geospatial comparison of the NED plan and the proposed action 

(see Appendix B). The overall change to the seawall footprint was 

considered in the analysis of impacts to wetlands. This design change will 

not be individually assessed further in this document. 

 

• Decrease in total rock weight from the FEIS. 

o Justification for screening: The total rock weight in feasibility was 860K 

tons for the NED Plan. In PED, the total rock weight for the buried seawall 

was 1,320K tons. The proposed action’s double sheet pile design requires 

786K tons of rock. This is a significant decrease in the amount of rock 

needed for the PED-level NED plan design. As the total rock weight of the 

proposed action is less than the total rock weight of the NED Plan, as 

described in the FEIS and refined in PED, it follows that the design 

change will have lesser impacts than described in the FEIS. This design 

change will not be further assessed in this document. 

 

• Surcharge program, wick drains, and strip drains added. 

o Justification for screening: The surcharge program, wick drains, and strip 

drains will be added underneath the seawall structure in the proposed 

action to aid in the settling of the structure. These drains will be in the 

same footprint as the seawall and do not add an additional footprint. Thus, 

this design change will not be further assessed in this document. 

Floodwall: 

• Changed 543 feet of T-wall to concrete capped I-wall 

o Justification for screening: The footprint of the NED plan T-wall and the 

footprint of the proposed action I-wall were compared in GIS and 

determined not to be significantly different (see Appendix B). As this 

portion of the floodwall is within the same footprint, no additional impacts 

beyond those documented in the FEIS are expected. Thus, this design 

change will not be further assessed in this document. 

 

• I-wall section crest elevation lowered from +19.4 to +17.4 feet NAVD88. 

o Justification for screening: The floodwall feature in the NED plan had a 

crest elevation of +19.4 feet NAVD88, as described in the FEIS. In the 

proposed action, the I-wall section of the floodwall feature has a lowered 

crest elevation of +17.4 feet NAVD88. As the crest elevation of the 

proposed action is less than that described in the FEIS, this design 

change will not be further assessed in this document. 

 

• Extreme event (750 YR) and barge impact design per updated guidance. 
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o Justification for screening: The extreme event and barge impact load 

calculations do not result in a significantly increased structure footprint of 

the floodwall. In the FEIS, the overall width of the floodwall was 32 feet. In 

the proposed action, the overall width of the floodwall (including scour and 

splash aprons) is 33 feet. The increase of the footprint by 1 foot was 

determined to be insignificant. The overall change to the floodwall footprint 

was accounted for in the wetland analysis. This design change will not be 

individually assessed further in this document. 

Levee: 

• Crest width changed from 10-15 feet to 10 feet along entire length of levee. 

o Justification for screening: The change in levee crest width to 10 feet 

along the entire length of the levee is less than the crest width of 10-15 

feet assessed in the FEIS. This decrease in width would result in a 

decrease in impacts identified in the FEIS, and thus this design change 

will not be further assessed. 

 

• HTRM slope stability moved from bayside to landside of levee. 

o Justification for screening: HTRM slope stability was proposed on the 

bayside of the levee as a part of the NED plan. During PED, the HTRM 

was instead proposed for the landside of the levee. The bayside HTRM 

was changed to rip rap (assessed separately in this document). HTRM is 

a standard best management practice for preventing erosion on the levee. 

No impacts to any resource are anticipated because of HTRM installation, 

and thus this design change is not assessed further. 

Area C: 

• Eliminated the need to raise a portion of Seaview Avenue 

o Justification for screening: In the FEIS, a portion of Seaview Avenue was 

to be raised to control spillover of interior stormwater collection. The 

impacts identified in the FEIS associated with this road raising (soil 

disturbance, private properties, transportation) would not occur under the 

proposed action as no road raisings are included. No adverse impacts are 

expected from the removal of the road raising from the proposed action, 

and thus is not assessed further. 

Area B: 

• Eliminated the need to raise Mill Road and Kissam Avenue. 

o Justification for screening: In the FEIS, portions of Mill Road and Kissam 

Avenue were to be raised to control spillover of interior stormwater 

collection. The impacts identified in the FEIS associated with the road 

raisings (soil disturbance, transportation) would not occur under the 

proposed action, as no road raisings are included. No adverse impacts are 
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expected from the removal of the road raisings from the proposed action, 

and thus is not assessed further. 

5 Existing Conditions and Environmental Impacts 

The following tables summarize the design changes of each contract and their impacts 

to each resource category (see Table 2, Table 3, Table 4, and Table 5). The tables do 

not include design changes that were screened out. These impacts are discussed in 

depth in the following sections. Impacts are assigned to one of the following categories:  

• N/A – Not applicable, no impact identified. 

• De minimis – Impact of very minor significance and falls within the range of 

impacts assessed in the FEIS. 

• Minimal – The design change results in an additional impact to the resource but 

is not considered significant or is mitigated to a lesser impact. 

• Significant – Major impact; the design change results in an additional impact to 

the resource and results in an additional cumulative impact to the resource. 

• Beneficial – The design change results in a beneficial impact to the resource and 

the cumulative impacts to the resource. 
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Potential Impacts of Design Changes 

Design Change 

Resource from the FEIS. 

Geology, 
Topography, 
and Soils (Sec 
5.1.3) 

Water 
Resources 
(Sec 5.2.3) 

Vegetation 
and 
Wetlands 
(Sec 5.3.3) 

Wildlife 
(Sec 5.4.3) 

Threatened 
and 
Endangered 
Species (Sec 
5.5.3) 

Socioeconomics 
and Environmental 
Justice (Sec 5.6.3) 

Cultural 
Resources 
(Sec 5.7.3) 

Land 
Use and 
Zoning 
(Sec 
5.8.3) 

Recreation 
(Sec 5.9.3) 

Aesthetic/ 
Visual (Sec 
5.10.3) 

Coastal Zone 
Management 
(Sec 5.11.3) 

HTRW 
(Sec 
5.12.3) 

Transportation 
(Sec 5.13.3) 

Air 
Quality 
(Sec 
5.14.3) 

Noise 
(Sec 
5.15.3) 

Seawall (Oakwood to Miller Field and Midland to Fort Wadsworth) 

Change from 
buried rock 
seawall to double 
sheet pile design Minimal N/A N/A N/A N/A De minimis De minimis N/A De minimis De minimis N/A N/A N/A N/A 

De 
minimis 

Flattened side 
slopes from 2:1 
to 3:1 on the 
landside and to 
5:1 on the water 
side. Minimal De minimis Minimal 

Minimal/ 
Minor 
Beneficial N/A N/A De minimis N/A N/A N/A N/A N/A N/A N/A N/A 

Slight 
realignment of 
seawall from FEIS Minimal De minimis Minimal N/A N/A N/A De minimis N/A N/A N/A N/A N/A N/A N/A N/A 

Rock crest 
elevation 
increased from 
+19.4 to +21.4 
NAVD88 Minimal De minimis Minimal N/A N/A De minimis De minimis N/A De minimis De minimis N/A N/A N/A N/A 

De 
minimis 

Armor stone size 
increase  Minimal N/A N/A N/A N/A N/A N/A N/A De minimis N/A N/A N/A N/A N/A 

De 
minimis 

Promenade 
width increase to 
27 feet Minimal De minimis Minimal N/A N/A N/A N/A N/A De minimis N/A N/A N/A N/A N/A N/A 

Floodwall at WWTP 

Increase length 
from 1,800 to 
2,100 linear feet Minimal De minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

~55% more 
armor stone 
along western 
side of OBWWTP N/A N/A Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

De 
minimis 

Table 2: Impacts of Design Changes of the Seawall and Floodwall contracts 
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Design Change 

Resource from the FEIS. 

Geology, 
Topography,  and 
Soils (Sec 5.1.3) 

Water 
Resources    (Sec 
5.2.3) 

Vegetation 
and 
Wetlands 
(Sec 5.3.3) 

Wildlife 
(Sec 5.4.3) 

Threatened 
and 
Endangered 
Species (Sec 
5.5.3) 

Socioeconomics 
and Environmental 
Justice (Sec 5.6.3) 

Cultural 
Resources 
(Sec 5.7.3) 

Land Use 
and 
Zoning 
(Sec 
5.8.3) 

Recreation 
(Sec 5.9.3) 

Aesthetic/ 
Visual (Sec 
5.10.3) 

Coastal Zone 
Management  (Sec 
5.11.3) 

HTRW 
(Sec 
5.12.3) 

Transportation 
(Sec 5.13.3) 

Air 
Quality 
(Sec 
5.14.3) 

Noise 
(Sec 
5.15.3) 

Floodwall at WWTP 

2.5x weight of 
steel for pile 
foundation       N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

De 
minimis 

Relocated sludge 
force main Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Additional 
drainage and 
utility crossings 
require special 
monoliths Minimal De minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Levee 

Crest elevation 
raised from +16.9 
to +17.7 feet 
NAVD88 Minimal De minimis Minimal N/A N/A N/A N/A N/A N/A 

De 
minimis N/A N/A N/A N/A n/a 

Flattened side 
slopes from 2.5:1 
to 3:1 Minimal De minimis Minimal 

Minimal/ 
Minor 
Beneficial N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Addition of DMM 
foundation 
support N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Staged 
construction N/A N/A N/A 

De 
minimis N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

De 
minimis 

Added rip rap 
scour protection 
below +3.5 
NAVD88 Minimal De minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Added knee wall 
south of tide gate 
 
 Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Added access 
road and access 
at tide gate Minimal De minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Table 3: Impacts of Design Changes of the Floodwall and Levee contracts 
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Design 
Change 

Resource from the FEIS. 

Geology, 
Topography, 
and Soils 
(Sec 5.1.3) 

Water 
Resources 
(Sec 5.2.3) 

Vegetation 
and 
Wetlands 
(Sec 5.3.3) 

Wildlife 
(Sec 5.4.3) 

Threatened and 
Endangered 
Species (Sec 
5.5.3) 

Socioeconomics 
and 
Environmental 
Justice (Sec 5.6.3) 

Cultural 
Resources 
(Sec 5.7.3) 

Land 
Use and 
Zoning 
(Sec 
5.8.3) 

Recreation 
(Sec 5.9.3) 

Aesthetic/ 
Visual (Sec 
5.10.3) 

Coastal Zone 
Management 
(Sec 5.11.3) 

HTRW (Sec 
5.12.3) 

Transportation 
(Sec 5.13.3) 

Air 
Quality 
(Sec 
5.14.3) 

Noise 
(Sec 
5.15.3) 

Levee 

Relocated 
sludge force 
main Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Relocated 
drainage line Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Replaced 
sludge force 
main Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Levee Tide Gate 

Crest 
elevation 
raised from 
+16.9 to 
+19.9 feet 
NAVD88 for 
future SLC N/A N/A N/A N/A N/A N/A N/A N/A N/A De minimis N/A N/A N/A N/A N/A 

Additional 
foundation 
piles N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

De 
minimis 

Sheet pile 
cutoff added N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

De 
minimis 

Added 
landside 
emergency 
gates N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A n/a 

Bayside gate 
changed 
from slide 
gate to 
combination 
slide-flap 
gate N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Area C Ponds 

PED decision 
for USACE to 
construct 
only ponds 1-
3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Table 4: Impacts of Design Changes of the Levee, Levee Tide Gate, and Area C contracts 
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Design Change 

Resource from the FEIS. 

Geology, 
Topography 

and Soils 
(Sec 5.1.3) 

Water 
Resources 
(Sec 5.2.3) 

Vegetation 
and Wetlands 

(Sec 5.3.3) 

Wildlife 
(Sec 5.4.3) 

Threatened and 
Endangered 

Species (Sec 5.5.3) 

Socioeconomics 
and 

Environmental 
Justice (Sec 5.6.3) 

Cultural 
Resources 
(Sec 5.7.3) 

Land Use 
and 

Zoning 
(Sec 5.8.3) 

Recreation 
(Sec 5.9.3) 

Aesthetic/ 
Visual (Sec 

5.10.3) 

Coastal Zone 
Management 
(Sec 5.11.3) 

HTRW 
(Sec 

5.12.3) 

Transportation 
(Sec 5.13.3) 

Air 
Quality 

(Sec 
5.14.3) 

Noise 
(Sec 

5.15.3) 

Area E Ponds 

Change from two 
ponds (34 acres) 
to 3 ponds (38.6 
acres) De minimis N/A Beneficial N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Pond bottom 
lowered to -2 
NAVD88 De minimis N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

580-ft-long 
channel added 
between ponds De minimis N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Additional 
junction 
chambers, weir 
chambers, inlets 
added De minimis N/A Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Area B Pond 

Acreage changed 
from 46 to 48 
acres De minimis 

De 
minimis Beneficial N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Added relief 
diversion 
structure on 
Tysens Lane 
Outfall  De minimis 

De 
minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Added second tide 
gate  De minimis 

De 
minimis Minimal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Tidal Wetland Mosaic of Habitats 

Area decreased to 
21.7 acres due to 
location of sewer 
interceptor, 
access road 
construction, 
realignment of 
LOP, and decision 
not to remove 
Cedar Grove 
Avenue 

De  
minimis N/A 

De  
minimis N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Table 5: Impacts of Design Changes of the Area E, Area B, and Tidal Wetland/Mosaic of Habitats contracts
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5.1 Geology, Topography, and Soils 

5.1.1 Existing Conditions 

Section 3.1 of the FEIS describes the existing geology, topography, and soil conditions 

within the project area. 

5.1.1.1 Changes in the Existing Conditions 

Geotechnical investigations conducted during the PED phase to support detailed design 

found the presence of deep clay layers along the entire project length from Oakwood 

Beach to Fort Wadsworth. Updated topographical maps show reduced beach width 

along some critical areas (e.g., New Dorp) of the project alignment. 

5.1.2 FEIS Impacts 

Section 4.1 of the FEIS discusses the impacts of the NED plan to geology, topography, 

and soil resources within the project area. The FEIS concluded that: 

“Construction activities would disturb approximately 243 acres (LOP: 51 acres; excavated 

ponds: 188 acres; road raisings: 4 acres). Impacts on geology, topography, and soils from 

construction activities are expected to be minimal.” (USACE 2016a). 

5.1.3 Proposed Action Impacts 

Several design changes led to different feature footprints than those assessed in the 

FEIS. The design changes that contributed to a change in footprint were included in the 

assessment of impacts to geology, topography, and soil. Design changes associated 

with the levee tide gate and interior drainage Area C did not contribute to a change in 

footprint and are not discussed further for this resource. 

The footprint of the proposed action was measured in GIS to determine the number of 

acres disturbed in construction. Construction of the proposed action would disturb 

approximately 276 acres (LOP: 82 acres; excavated ponds: 194 acres). This increase in 

impacts is largely due to the expanded footprint of the seawall because of the increase 

in crest elevation and flattened side slopes.  

The map series in Appendix B of this MFR compares the footprint of the NED plan to 

the proposed action. The expanded footprint would disturb the same soil types as in the 

NED plan and documented in the FEIS: sandy soils (beach habitat) and wetlands. No 

additional soil types would be impacted by the proposed action. The impacts to wetland 

habitats and land use from the expanded seawall footprint are considered and 

discussed in Sections 5.3.3 and 5.8.3 respectively. There is a quantitative increase in 

the impacts to soils because of the proposed action’s seawall, however the qualitative 

impacts remain the same and are within the range of impacts assessed in the FEIS. 

Therefore, the design changes associated with the seawall are considered to have 

minimal impacts to soil resources (see Table 6). 
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Seawall 

Design 
Change 

Change 
from a 
buried 
rock 

seawall 
to a 

double 
sheet pile 

design 

Flattened 
side slopes 
from 2:1 to 
3:1 on land 
side and to 

5:1 on 
water side. 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 

from +19.4 
to +21.4 
NAVD88 

Promenade 
width 

increase to 
27 feet 

Armor 
stone 

increased 
from 3 

tons to 5 
tons 

Impact Minimal Minimal Minimal Minimal Minimal Minimal 
Table 6: Impacts to geology, topography, and soils from the proposed action seawall design changes. 

The levee and floodwall will both have increased footprints under the proposed action 

(see Appendix B). There is a minor quantitative increase in impacts to soils due to the 

increased footprint. However, like the seawall,  the larger footprints of both features 

would impact the same soil types as in the FEIS. The qualitative impacts remain the 

same and are within the range of impacts assessed in the FEIS. Therefore, the design 

changes associated with the levee and floodwall are considered to have minimal 

impacts to soil resources (see Table 7 and Table 8).  

Floodwall 

Design 
Change 

Increase 
length 

from 1,800 
to 2,100 

linear feet 

~55% more 
armor stone 

along 
western side 
of OBWWTP 

Approximately 
2.5x steel 

required for pile 
foundations 

Relocated 
sludge 

force main 

Additional 
drainage and 

utility 
crossings 

require special 
monoliths 

Impact Minimal N/A N/A Minimal Minimal 
Table 7: Impacts to geology, topography, and soils from the proposed action floodwall design changes. 

Levee 

Design 
Change 

Crest elevation 
raised from 

+16.9 to +17.7 
feet NAVD88 

Flattened 
side slopes 

from 2.5:1 to 
3:1 

Addition of 
DMM 

foundation 
support 

Added rip rap 
scour 

protection 
below +3.5 

NAVD88 

Replaced 
sludge force 

main 

Impact Minimal Minimal N/A Minimal Minimal 

Design 
Change 

Added knee 
wall south of 

tide gate 

Added access 
road and 

access at tide 
gate 

Relocated 
sludge force 

main 

Relocated 
drainage line 

Staged 
construction 

Impact Minimal Minimal Minimal Minimal N/A 
Table 8: Impacts to geology, topography, and soils from the proposed action levee design changes. 

The construction of the interior drainage areas under the proposed action results in a 

minor increase in acres of soil impacts from that described in the FEIS. The increase in 
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pond footprints would impact additional wetland areas (assessed separately in Section 

5.3.3). As the quantitative impacts are minor, and the qualitative impacts remain the 

same, the design changes associated with the interior drainage areas are considered to 

have de minimis impacts to soil resources (see Table 9 and Table 10). 

Area B 

Design 
Change 

Acreage changed from 
46 to 48 acres 

Added relief diversion structure 
on Tysens Lane Outfall 

Added second 
tide gate 

Impact De minimis De minimis De minimis 
Table 9: Impacts to geology, topography, and soils from the proposed action Area B design changes. 

Area E 

Design 
Change 

Change from two 
ponds (34 acres) 
to 3 ponds (38.6 

acres) 

Pond bottom 
lowered to -2 

NAVD88 

580-ft-long 
channel added 
between ponds 

Additional junction 
chambers, weir 
chambers, inlets 

added 

Impact De minimis De minimis De minimis De minimis 
Table 10: Impacts to geology, topography, and soils from the proposed action Area E design changes. 

As described in Section 4.1.8, the tidal wetlands/mosaic of habitats feature has 

decreased in size due to the realignment of the seawall and the removal of dune grass 

plantings from the feature design. This decrease results in fewer acres of soil impacts. 

As the proposed action’s tidal wetland/mosaic of habitats is within the footprint of the 

NED plan, the impacts associated with this feature are within the range documented in 

the FEIS and are considered to have no additional impact to this resource. Potential 

impacts to wetland habitat and function are considered in Section 5.3.3. 

5.1.4 Compliance with NEPA (Comparison to FEIS) 

Based on the above assessment, the impacts to geology, topography, and soils of the 

proposed action are quantitatively larger than those assessed in the FEIS. However, 

qualitatively these impacts are the same, as the same soil types are impacted under 

either plan. The BMPs and measures identified in the FEIS will be followed in the 

construction of the proposed action. 

5.2 Water Resources 

5.2.1 Existing Conditions 

Section 3.2 of the FEIS describes the existing water resources condition. This includes 

regional hydrogeology and groundwater (Section 3.2.1), surface water (Section 3.2.2), 

water quality (Section 3.2.3), tidal influences and floodplains (Section 3.2.4), and 

wastewater (Section 3.2.5). Appendix B of the FEIS includes a Section 404(b)1 

evaluation of the NED Plan (USACE 2016a).  

5.2.1.1 Changes to the Existing Conditions Since the FEIS 

The FEIS descriptions of regional hydrogeology and groundwater, and surface water 

resources remain representative of the resources present in the study area. 
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The NYSDEC Environmental Mapper was referenced (NYSDEC 2022a) and the 

classification of the Lower Bay and the streams within the proposed project area have 

not changed from the FEIS. 

Groundwater sampling and monitoring within the interior drainage areas were 

conducted during PED (USACE 2018). In general, the water table is at or near the 

ground surface in all three drainage areas. The monitoring wells nearest Raritan Bay in 

Area B indicated tidal influence on groundwater in the southern end of the drainage 

basin. Further investigation in Area B found that tidal influence ended prior to Kissam 

Avenue (i.e., not within the proposed pond area). This is consistent with the FEIS. 

Additional groundwater investigations in Area E were conducted to inform dewatering 

permits prior to construction of that contract (USACE 2022a). These investigations 

found concentrations of several metals exceeded the NYSDEC Ambient Water Quality 

Standards and Guidance Values and Groundwater Effluent Limitations (NYSDEC 

1998). Additional metals, total suspended solids, and oil and grease were also identified 

but are not regulated under these standards. These results reflect conditions expected 

for an urban environment and are likely representative of the remaining drainage areas. 

Additional groundwater investigations in Area B and Area C, as well as any other areas 

requiring dewatering, will be conducted prior to construction. 

5.2.2 FEIS Impacts 

Section 4.2 of the FEIS describes the impacts of the NED plan to water resources. The 

FEIS concluded that: 

“Construction activities would not change the total volume of groundwater available, or the 

quality or usability of groundwater supplies. Construction activities may cause a temporary, 

short-term increase in suspended sediment and turbidity in surface waters adjacent to the 

Project. However, the suspended sediments and turbidity are expected to settle quickly out 

of the water column, and therefore no long-term adverse impacts to surface water quality are 

expected. Discharge of dewatering effluents, if any, would be subject to the requirements of 

the SPDES discharge permit.” (USACE 2016a). 

5.2.3 Proposed Action Impacts 

Construction of the proposed action may cause a short-term temporary increase in 

suspended sediments and turbidity in surface waters adjacent to the project, as 

documented in the FEIS. Construction methods and materials of the proposed action 

are largely the same as were assessed in the FEIS.  

The design changes within Area E are due to the incorporation of the Bluebelt designs. 

The FEIS assessed these designs as alternatives and these design changes will not be 

assessed further for this resource. 

Due to the inclusion of a second tide gate within Area B (see ‘Tide Gate B1’ in Figure 9) 

water within drainage area B1 (see Figure 9) will continue to drain directly into the tidal 
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creek. The tide gate would not allow for inflow of tidal water and Area B would remain 

freshwater.  

Several design changes result in minor shifts to the footprint of each feature. These 

design changes may result in short-term temporary increases to suspended sediments 

and turbidity in surface waters adjacent to the project. These design changes were 

determined to be de minimis, as this temporary increase in turbidity was assessed in the 

FEIS. See Table 11, Table 12, Table 13, and Table 14 for these design changes by 

contract. 

Seawall 

Design 
Change 

Flattened 
side slopes 
from 2:1 to 
3:1 on land 
side and to 

5:1 on 
water side. 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 

from +19.4 
to +21.4 
NAVD88 

Promenade 
width 

increase to 
27 feet 

Impact De minimis De minimis De minimis De minimis 
Table 11: Impacts of seawall design changes to water resources. 

Floodwall 

Design 
Change 

Increase 
length 

from 1,800 
to 2,100 

linear feet 

Additional 
drainage 

and utility 
crossings 
require 
special 

monoliths 

Impact De minimis De minimis 
Table 12: Impacts of floodwall design changes to water resources. 

Levee 

Design 
Change 

Crest 
elevation 

raised from 
+16.9 to 

+17.7 feet 
NAVD88 

Flattened 
side slopes 
from 2.5:1 

to 3:1 

Added rip 
rap scour 

protection 
below +3.5 

NAVD88 

Added 
access road 
and access 
at tide gate 

Impact De minimis De minimis De minimis De minimis 
Table 13: Impacts of levee design changes to water resources. 

Area B 

Design 
Change 

Acreage 
changed 

from 46 to 
48 acres 

Added relief 
diversion 

structure on 
Tysens Lane 

Outfall 

Added 
second tide 

gate 

Impact De minimis De minimis De minimis 
Table 14: Impacts of area B design changes to water resources. 
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Discharge of dewatered effluents would be subject to the requirements of the Umbrella 

SPDES discharge permit. Appendix A of this MFR includes a revised 404(b)1 evaluation 

for the proposed action.  

5.2.4 Comparison to FEIS  

The FEIS concluded that construction of the NED plan would result in increased 

suspended sediments and turbidity in the surrounding surface waters. This impact 

would be short-term and temporary, with no long-term impacts to water resources 

anticipated. Under the proposed condition, several design changes shifted feature 

footprints outside of the footprint assessed in the FEIS. These changes may increase 

suspended sediments and turbidity in surrounding surface waters. Nevertheless, under 

either plan, beneficial long-term impacts to water resources, including reduced sediment 

and other pollutant loadings and improved water quality, are anticipated. Based on this 

assessment, the proposed action’s impacts to water resources would be within the 

range of impacts assessed in the FEIS. 

5.3 Aquatic Resources and Wetlands 

The terms used in the analysis of potential impacts to wetlands are defined below. 

These terms have been used in prior wetland acreage impact calculations and 

functional assessments. These terms were not explicitly defined in the FEIS; however, 

the concepts are the same.  

• Permanent impacts to wetlands include all areas where fill or hard structures 

would be placed. 

 

• Temporary disturbances to wetlands include all areas where excavation or 

vegetation disturbance would occur during construction. These disturbances are 

expected to be short-term and will subside as vegetation establishes (typically 1-

5 years post-construction. 

 

• Enhancement is defined in Appendix C of ER 1105-2-100 as “the net 

improvement an alternative plan, or project, makes to ecological resources 

(singularly or collectively) compared to the ‘without’ plan or condition.” (USACE 

2019).  

 

For SSSI, enhancement is the improvements made through the removal of 

existing Phragmites monoculture wetlands during excavation, replanting of native 

plantings or seeding once construction is complete, and regrading to elevations 

suited to sustainable wetlands dominated by native vegetation.  

 

• Offsets include areas of existing uplands that would be converted to wetland 

habitats during construction. 
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• Net impacts, or the acres of wetland offsets required for the project to be 

considered fully self-mitigating, was determined by subtracting the acres of 

permanently impacted wetlands from the acres of wetland offsets. 

5.3.1 Existing Conditions 

The existing wetland conditions within the project area are described in Section 3.3.2 of 

the FEIS. A 2009 wetland delineation identified approximately 297 acres of wetland 

(both tidal and freshwater) within the project area. Most of these wetlands are well 

defined emergent wetlands dominated by common reed.  

Figure 16 shows the wetland delineation limits and the field delineated wetlands 

described in the FEIS.  

 

Figure 16: 2009 wetland delineation and delineation limit. 

5.3.1.1 Changes in the Existing Conditions Since the FEIS 

As the PDT moved from the Feasibility phase to the PED phase, USACE biologists 

recommended an updated wetland delineation. An updated delineation was conducted 

in 2017 and identified approximately 317 acres of wetlands (both tidal and freshwater) 

within the project area. Figure 17 shows the updated wetland delineation. The wetland 

delineation limits did not change from those used in the FEIS. 

 

Figure 17: 2017 wetland delineation and delineation limit. 
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In 2019, USACE requested that NYSDEC field verify the tidally influenced wetlands 

identified in the 2017 delineation. During this effort, NYSDEC identified an additional 

0.23 acres of tidal wetland that had not been previously delineated.  

Figure 18 shows both the tidally influenced wetlands delineated by NYSDEC in 2019 

and the 2017 delineation.  

 

Figure 18: 2019 supplemental delineation, 2017 wetland delineation, and wetland delineation limit. 

To summarize, an additional 20.23 acres of wetland habitat were identified in the 

updated wetland delineations. These additional acres of wetland were not identified in 

the 2009 wetland delineation and were therefore not included in the FEIS. 

5.3.2 FEIS Impacts 

Section 4.3.2. of the FEIS discusses the NED plan impacts to wetlands. The FEIS 

concluded that: 

“With respect to wetlands, the NED Plan will impact 144.64 acres of existing Phragmites 

monoculture low quality wetland habitat. Of this acreage, the impact of 10.89 acres is related 

to the fill associated with the LOP Project feature resulting in a permanent loss of the 

existing wetlands. There are 117.25 acres of impact associated with the interior drainage 

project feature (within Drainage Areas B, C, and E) being created for surface water detention 

as well as 16.5 acres of impact associated with the construction of the tidal wetland (mosaic 

of habitat) feature. In addition, excavation for the interior drainage features will impact an 

additional 11.3 acres of existing upland habitat. This excavation, re-grading and 

seeding/planting of native vegetation (and removal of the existing Phragmites monoculture) 

will provide emergent wetland habitat in these areas where wetland did not previously exist. 

Taken as a whole, the NED Plan would produce a net significant positive impact on wetland 

habitats and the quality of wetlands in the Project area.” (USACE 2016). 

The FEIS impacts are summarized in Table 15. Temporary impacts to wetlands in the 

FEIS included 117.25 acres within the interior drainage areas and 16.5 acres within the 

tidal wetland/mosaic of habitats, for a total 133.75 acres of temporary impacts. These 

temporarily impacted wetlands would be enhanced during construction through 

planting/seeding of native species and regrading for improved wetland topography and 



Memorandum for the Record  38 
SSSI Environmental Reevaluation  September 2023 

hydrology. Permanent impacts to wetlands considered in the FEIS included 10.89 acres 

of fill and hard structures associated with the line of protection. Construction of the 

interior drainage ponds included the conversion of 11.3 acres of existing upland to 

wetland habitats. Permanent impacts were subtracted from this offset and resulted in a 

net gain of 0.41 acres of wetland. Given the net significant positive impact to wetlands, 

no compensatory mitigation was required. 

 Feasibility Wetland Impact Summary (Acres) 

 Temporary Permanent Offset1 Net2 

Line of Protection 
(LOP) 

0.00 10.89 0.00  

Interior Drainage 
Ponds 

117.25 0.00 11.3  

Tidal Wetlands 
(Mosaic of 
Habitats) 

16.5 0.00 0.00  

TOTALS 133.75 10.89 11.3 +0.41 
Table 15: NED Plan impacts to wetlands, as documented in the FEIS. 

As part of the coordination conducted during feasibility, USFWS reviewed the NED plan 

and stated: 

“Provided the wetland enhancements function as designed/intended, the proposed action 

would result in no net loss of wetland acreage and in a net increase in wetland functional 

values. As such, the Service concludes, provided the Service recommended measures are 

implemented, that the proposed action will not have significant adverse impacts on fish and 

wildlife resources in the project area.” (USFWS, 2015; see FEIS Section 4.3.2 and 

FEIS Appendix G). 

5.3.3 Proposed Action Impacts 

Several design changes were identified as having impacts to wetland resources. These 

design changes are presented in the tables below by contract. Only those design 

changes that affect the permanent impacts to wetland acres and functional values or 

that affect the offsets are shown. 

The proposed action seawall feature results in approximately 6.8 acres of additional 

permanent impacts compared to the FEIS (see Table 16). This is largely due to the 

flatter side slopes which increased the width of the overall footprint, the realignment of 

the seawall due to more accurate mapping of utilities, inclusion of the Oakwood Beach 

service road, and some increase in delineated wetland areas near Oakwood Beach. In 

addition, the increase in promenade width and the increase in rock crest elevation (and 

subsequent increase in base width) contributed to the increase in permanent impacts of 

the seawall feature. The increased width of the seawall footprint is compared to the 

FEIS footprint in Appendix B. As discussed below in detail (see Table 23 and 

associated text), these design changes resulting in a decrease in functional value of the 
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existing wetlands will not require additional compensatory mitigation and therefore are 

consistent with the conclusions of the FEIS. 

Seawall 

Design Change 

Flattened 
side slopes 
from 2:1 to 
3:1 on land 
side and to 
5:1 on 
water side. 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 
from +19.4 
to +21.4 
NAVD88 

Promenade 
width 
increase to 
27 feet 

Wetland Acre Impact 
Increased 
permanent 
impacts 

Increased 
permanent 
impacts 

Increased 
permanent 
Impacts 

Increased 
permanent 
impacts 

Functional Value 
Impact  Decrease Decrease Decrease Decrease 

Table 16: Seawall design changes that contribute to permanent impacts to wetlands. 

The proposed action levee feature results in approximately 1.9 acres of additional 

permanent impacts compared to the FEIS (see Table 17). This is largely due to the 

increased height and flattened side slopes, which resulted in an increased base width 

(see Appendix B for footprint comparison). The addition of the maintenance access road 

at the tide gate also contributed to the increase in permanent impacts. The levee design 

changes result in a decrease in functional value of the existing wetlands associated with 

the loss of wetland acres for these features. However, these decreases are offset by the 

functional value gained in the interior drainage areas and by the tidal wetland/mosaic of 

habitats, and therefore does not require additional compensatory mitigation and is 

consistent with the conclusions of the FEIS (see Table 23 and associated text). 

Levee 

Design Change 

Crest 
elevation 
raised from 
+16.9 to 
+17.7 feet 
NAVD88 

Flattened 
side slopes 
from 2.5:1 
to 3:1 

Added rip 
rap scour 
protection 
below +3.5 
NAVD88 

Added 
access 
road and 
access at 
tide gate 

Wetland Acre Impact 
Increased 
permanent 

Increased 
permanent 

Increased 
Permanent 

Increased 
Permanent 

Functional Value 
Impact Decrease Decrease Decrease Decrease 

Table 17: Levee design changes that contribute to permanent impacts to wetlands. 

The proposed action floodwall results in approximately 1.5 acres of additional 

permanent impacts compared to the FEIS (see Table 18). This is largely due to the 

realignment of the floodwall (see Appendix B for footprint comparison). The floodwall 

design changes result in a decrease in functional value of the existing wetlands 

associated with the loss of wetland acres for these features. However, these decreases 

are offset by the functional value gained in the interior drainage areas and by the tidal 
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wetland/mosaic of habitats, and therefore does not require additional compensatory 

mitigation and is consistent with the conclusions of the FEIS (see Table 23 and 

associated text). 

Floodwall 

Design Change 
Increase 
length from 
1,800 to 
2,100 linear 
feet 

~55% more 
armor 
stone along 
western 
side of 
OBWWTP 

Additional 
drainage 
and utility 
crossings 
require 
special 
monoliths 

Wetland Acre Impact Increased 
Permanent 

Increased 
Permanent 

Increased 
Permanent 

Functional Value 
Impact Decrease Decrease Decrease 

Table 18: Floodwall design changes that contribute to permanent impacts to wetlands. 

Under the proposed action, Area B design changes result in a minimal increase in 

permanent impacts due to placement of hard structures within wetland areas (i.e., tide 

gate and diversion structure). These hard structures result in a decrease in functional 

value of existing wetlands. The increase in acreage of pond B results in an increase to 

offset areas (existing uplands converted to wetland) and an increase in functional value. 

The addition of the tide gate contributes to an increase in functional value by increasing 

hydrologic connectivity within the wetland. See Table 19. 

Area B 

Design Change 
Acreage 
changed 
from 46 
to 48 
acres 

Added 
relief 
diversion 
structure 
on Tysens 
Lane 
Outfall  

Added second 
tide gate  

Wetland Acre Impact Additional 
offset 

Increased 
Permanent 

Increased 
Permanent 

Functional Value 
Impact Increase Decrease Increase/Decrease 

Table 19: Area B design changes that contribute to permanent impacts to wetlands. 

Area E design changes result in a minimal increase in permanent impacts to wetlands 

due to placement of hard structures within the pond. The placement of these structures 

also results in a decrease in functional value of existing wetlands. The increased 

acreage of pond E results in additional offset areas (conversion of existing uplands to 

wetlands) and an increase in functional value of designed wetlands. The remaining 

design changes shown in Table 20  result in an increase in functional value by 

increasing connectivity and providing a variety of habitats. 
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Area E 

Design Change 

Additional 
junction 

chambers, 
weir 

chambers, 
inlets 
added 

Change 
from two 
ponds (34 
acres) to 3 

ponds 
(38.6 
acres) 

Pond 
bottom 

lowered to 
-2 NAVD88 

580-ft-long 
channel 
added 

between 
ponds 

Wetland Acre Impact 
Increased 

Permanent 
Additional 

offset 
N/A N/A 

Functional Value 
Impact 

Decrease Increase Increase Increase 

Table 20: Area E design changes that contribute to permanent impacts to wetlands. 

The decrease in acreage of the tidal wetland/mosaic of habitats feature results in a 

decrease in potential offsets that would have resulted under the FEIS designs and a 

decrease in potential functional value (see Table 21). This feature overall, however, 

results in an increase in functional value. This is due to the increased diversity of 

planned plantings compared to the existing monoculture and to the improved hydrology 

because of the regraded stream (see Table 23 and associated text).  

Tidal Wetlands/ Mosaic of Habitats 

Design Change 
Acreage decreases from 46 
to 21.7 acres 

Wetland Acre Impact Decreased Potential Offsets 

Functional Value Impact Decrease in Potential Value 
Table 21: Tidal wetland/mosaic of habitats design changes that contribute to permanent impacts to wetlands. 

Due to refinements to design that have occurred since the FEIS and the availability of 

updated wetland delineation data, USACE biologists determined that an updated 

wetland acre impact calculation for the project was necessary. These wetland 

delineations resulted in identification of an additional 20.23 acres of wetland within the 

project area that had not been previously identified. A map series is available in 

Appendix B that shows both the current layout for the proposed action and the FEIS 

design layout with the areas of overlap highlighted. In addition, this map series presents 

the updated wetland delineation and the previous delineation used in the FEIS as well 

as the tidal wetland offsets where existing upland areas will be converted to wetland. 

In April 2021, an updated wetland acreage impact calculation was conducted. The latest 

design information available at that time for each construction contract was used in the 

calculation. In February 2023, the acres of permanent impacts to wetland were 

recalculated to capture refinements made to the line of protection contracts. The 2021 

acreage calculations remain representative of the proposed action’s temporary 

disturbances to federally delineated wetlands and offsets gained through construction of 

the proposed action. The results of this calculation were compared to the impacts 

documented in the FEIS. This comparison is presented in Table 22 below. See Figure 
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19 and Figure 20  for maps of the temporarily disturbed, permanently impacted, and 

offset areas associated with the proposed action. 

 Feasibility Wetland Impact Summary 
(Acres) 

Current Designs Wetland Impact 
Summary (Acres) 

 Temporary Permanent Offset1 Net2 Temporary Permanent Offset1 Net2 

Line of 
Protection 
(LOP) 

0.00 10.89 0.00  8.27 21.09 0.00  

Interior 
Drainage 
Ponds 

117.25 0.00 11.3  157.47 2.62 15.06  

Tidal 
Wetlands 
(Mosaic 
of 
Habitats) 

16.5 0.00 0.00  17.64 
 

0.00 2.1  

TOTALS 133.75 10.89 11.3 +0.41 183.38 23.71 17.16 -6.55 
Table 22: Comparison of permanent impacts and temporary disturbances to wetlands under the FEIS and the 

Proposed Action. 

1Offest is the acres of upland converted to wetland in designs. 
2Net is the difference between the offset and permanent impacts. 
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Figure 19: Temporary disturbances, permanent impacts, and offsets within Area B, the line of protection, and the tidal wetlands/mosaic of habitats contract areas. 
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Figure 20: Temporary disturbances, permanent impacts, and offsets within the Area C and Area E contract areas. 



Memorandum for the Record  45 
SSSI Environmental Reevaluation  September 2023 

The temporary disturbances to wetlands increased from 133.75 acres in the FEIS to 

183.38 acres under the proposed action. This increase is due to availability of more 

detailed designs that include staging areas and construction entrances that were not 

considered in feasibility, and to the increased acres of existing wetlands delineated in 

2017 (see also Appendix B). The FEIS did not consider construction entrances. The 

FEIS did briefly consider staging areas, see Section 4.2.3 of this MFR for a description 

of staging areas. 

The permanent impacts to wetlands increased from 10.89 acres in feasibility to 23.71 

acres under the current designs. This increase is due to refinements made to the line of 

protection designs and to placement of hard structures in the interior drainage areas. 

The offset areas (existing upland areas that will be converted to wetland habitat under 

the proposed action) increased from 11.3 acres in feasibility to 17.16 acres under the 

current designs. This is due to the increase in uplands converted to wetlands in the 

interior, swale areas within the line of protection, and the uplands converted to wetlands 

in the tidal wetlands/mosaic of habitat feature which were not considered during 

feasibility. 

The results of the wetland acre impact analysis show a quantitative net loss of 

approximately 6.5 acres of wetlands due to proposed construction. However, the 

permanent impacts to wetlands along the line of protection and due to placement of 

hard structures in the interior drainage areas are more than offset by the increase in 

wetland function within the approximately 180 acres of the interior, qualitatively resulting 

in no net loss of wetlands. No net loss means that wetland functions must be restored 

through the mitigation process of creating new wetlands or preserving existing wetlands 

and enhancing their functionality.  

In addition to restoring the approximately 180 acres of temporarily disturbed wetlands 

by replanting with native species, those areas will be functionally enhanced by 

regrading to elevations suited to sustainable wetlands dominated by native vegetation 

and tying in to existing upland contours to improve wetland topography/hydrology. The 

interior upland areas will be regraded to support wetland vegetation and to better 

manage flood risk by providing efficient water transfer within the system. Contouring 

would emphasize restoration of existing drainage and landform patterns, to the greatest 

extent practicable. The constructed wetlands will support a diverse wetland community 

with greater interspersion of vegetation cover types and water/vegetation than what is 

currently present in the Phragmites monocultures. During grading activities, the ponds 

will be over-excavated by 1 foot to remove Phragmites rhizomes present in the soil, and 

a foot of clean planting material will be placed. Hydrologic conditions will be improved 

because of the construction of permanent micro pools (with depths of approximately 3 

feet) and extended detention basins (with approximately 18 inches of standing water 

expected on average). These improvements would increase wildlife value by providing a 

larger variety of habitats than the existing conditions and would increase channel 
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connectivity for fish and other aquatic species (specifically in Area C, where there is 

viable fish habitat). 

To quantify the enhancement in wetland function associated with structural 

improvements to interior drainage and tidal wetland/mosaic of habitats feature, USACE 

biologists conducted an Evaluation of Planned Wetlands (EPW) assessment. EPW is a 

rapid-assessment procedure used to determine whether planned wetlands have been 

adequately designed to achieve their functional goals. An EPW assessment results in 

functional capacity indexes (a wetland’s capacity to perform a function) and functional 

capacity units (FCU) (the quantity of functional capacity in the wetland). The EPW 

assessment conducted for SSSI compared the net functional capacity units of existing 

wetlands (only in those areas that would be disturbed/impacted by the proposed action) 

to the proposed action’s wetlands. The net results of the EPW assessment are shown in 

the Table 23 below. The associated EPW report can be found in Appendix C of this 

MFR. 

 Freshwater FCUs Tidal FCUs 

Temporary Disturbances -249.791 -41.771 

Areas of enhancement post-construction +338.00 +63.75 

Net enhancement of temporarily disturbed areas 88.222 21.982 

   

Permanent Impacts -20.531,2 -20.401,2 

Offset gained (uplands to wetlands) +19.822 +5.102 

Net FCUs 87.51 6.68 
Table 23: EPW assessment net Functional Capacity Units (FCUs) for Freshwater and Tidal Wetlands. 

1Numbers in red indicate negative numbers. 
2Underlined numbers were summarized to obtain NET FCUs for freshwater and tidal wetlands; NET FCU = (net 
enhancement + offset gained) – permanent impacts 

The functional units gained through these enhancement activities (88.22 FCUs of 

freshwater habitat and 21.98 FCUs of tidal wetland habitat) would result in a net gain of 

wetland functional value (restoring the bottom elevation in a wetland can be critical for 

reestablishing hydrological regime, natural disturbance cycles, and nutrient fluxes). The 

construction of the line of protection and the placement of hard structures in the interior 

does result in a loss of 20.53 FCUs of freshwater habitat and 20.40 FCUs of tidal 

wetland habitat. The functional units gained through enhancement and through the 

conversion of existing uplands to wetlands resulted in a net gain of 87.51 FCUs of 

freshwater habitat and 6.68 FCUs of tidal wetland habitat.  

The results of the EPW assessment support the conclusion that the enhancement of 

temporarily disturbed wetlands and the conversion of existing upland areas to wetlands 

more than offsets the permanent impacts to wetlands due to construction of the 

proposed action. The project therefore maintains its self-mitigating status, as described 

in the FEIS. No compensatory mitigation is necessary. 
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It is important to note that the interior drainage ponds are currently freshwater wetlands 

and will continue to be freshwater wetlands post-construction. Phragmites will continue 

to be an issue and will not be eradicated in construction of the project; this has been 

acknowledged and accepted by USACE and the local partners. Monitoring and adaptive 

management will include monitoring and removal of invasives (hand-pulling, herbicide 

application, etc.). The trigger for adaptive management continues to be 85% cover of 

plantings and less than 10% cover of invasives, as is standard practice. OMRRR will 

include the maintenance of these areas. Appendix D of this MFR contains an updated 

MAMP for the proposed action. 

5.3.4 Compliance with NEPA (Comparison to FEIS) 

In the FEIS, the NED Plan permanently impacted 10.89 acres of wetland. These 

impacts were offset by 11.3 acres of wetland creation, resulting in a net significant 

positive impact on wetland habitats and the quality of wetlands in the project area. The 

FEIS concluded that the project was self-mitigating, and that no compensatory 

mitigation was required. 

Under the proposed action, 23.71 acres of wetland are permanently impacted. These 

impacts are offset by 17.16 acres of wetland creation, which results in a net loss of 

wetland acres. However, the functional assessment conducted as a part of this 

reevaluation determined that the proposed action results in a net gain of functional units 

of both freshwater and tidal wetland habitats. This increase in wetland quality allowed 

for the proposed action to be considered self-mitigating and in line with the conclusions 

drawn in the FEIS. No compensatory mitigation is necessary for the proposed action. 

Additionally, it is expected that the acres of impact to wetlands will decrease as designs 

are further refined. 

Based on this assessment, the proposed action is within the range of impacts assessed 

in the FEIS. 

5.4 Wildlife 

5.4.1 Existing Conditions 

Section 3.4 of the FEIS discusses the existing wildlife resources within the SSSI project 

area. These include benthic resources (Section 3.4.1), essential fish habitat (Section 

3.4.2), reptiles and amphibians (Section 3.4.3), birds (Section 3.4.4), and mammals 

(3.4.5). Threatened and Endangered Species are considered separately and are 

addressed in Section 5.5 of this MFR. 

5.4.1.1 Changes in the Existing Condition from the FEIS 

There are no changes from the existing condition described in the FEIS. 

5.4.2 FEIS Impacts 

The FEIS concluded that: 
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“Construction activities would disturb habitats and cause birds and other wildlife to avoid 

areas undergoing construction. Disruptions to wildlife would be temporary and short in 

duration across the Project construction areas. The USACE would have a process in-place 

for the rescue of wildlife, including fish, as may be necessary to avoid impacts or as may be 

required during the Project construction process. The NED Plan would also implement 

BMPs during construction activities to avoid impacts to wildlife. Therefore, the NED Plan 

would not result in potential significant adverse impacts to wildlife during construction.” 

(USACE 2016a). 

5.4.3 Proposed Action Impacts 

The proposed action feature footprints were compared in GIS to the feasibility level 

designs (see Appendix B) and were determined not to be significantly different when 

considering this resource. The slight shifts in the alignment and feature footprints under 

the proposed action only overlap with habitats that were identified or assessed in the 

FEIS. No additional habitats would be impacted. 

The design changes related to side slopes of the line of protection result in a wider 

overall footprint. The widened footprints would impact larger areas of beach and 

wetland habitats. These impacts were considered as part of the functional assessment 

conducted for this MFR (see Section 5.3.3). It is anticipated that impacts to wildlife 

would be temporary and short term, subsiding after construction. As the widened 

footprint would impact a larger area of habitat and impacts to wildlife are expected to be 

temporary, these impacts are considered minimal. 

Additionally, the flattened side slopes of the line of protection may provide minimal 

beneficial impacts compared to the FEIS designs (see Table 24). The flattened slopes 

would allow for easier crossing of the structure by wildlife in the area (i.e., deer) 

compared to the steeper slopes proposed in the FEIS.  

Contract Levee Seawall 

Design 
Change 

Staged construction to 
allow for settling 

Flattened side slopes from 
2.5:1 to 3:1 

Flattened side slopes from 
2:1 to 3:1 on land side and to 

5:1 on water side. 

Impact De minimis 
Minimal/*Reduction of FEIS 

impacts 
Minimal/ *Reduction of FEIS 

impacts 
*can also be considered beneficial impacts 

Table 24: Design change impacts to wildlife under the proposed action. 

The staged construction of the levee may increase the duration of temporary impacts to 

wildlife in the area, as this design change would increase the overall construction 

duration. However, the impacts of this design change would remain temporary and 

short-term and is therefore determined to have a de minimis impact. 
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5.4.4 Compliance with NEPA (Comparison to the FEIS) 

The FEIS determined that impacts to wildlife because of construction of the NED Plan 

would be short-term and temporary and would not result in significant adverse impacts 

to wildlife. Under the proposed action, the construction of the levee feature may 

increase the duration of temporary impacts to wildlife but would not result in a significant 

adverse impact. The proposed action’s flattened side slopes would also reduce the 

FEIS impacts by allowing for easier crossing of the line of protection by local wildlife. 

Impacts to wildlife under either plan are expected to be short-term and temporary. 

Therefore, the proposed action impacts to wildlife are within the range described in the 

FEIS. 

5.5 Threatened and Endangered Species 

5.5.1 Existing Conditions 

Section 3.5 of the FEIS describes the endangered species, species of concern, and 

natural areas and communities of concern within the project area. The FEIS identified 

the federally threatened piping plover (Charadrius melodus) and rufa red knot (Calidris 

canutus rufa) as having potential to occur within the project area. 

5.5.1.1 Changes in the Existing Condition from the FEIS 

A review of the U.S. Fish and Wildlife Service’s (USFWS) Information for Planning and 

Consultation (IPaC) tool for federally listed species cited the threatened piping plover, 

endangered roseate tern (Sterna dougallii dougallii), and the candidate species for 

listing, monarch butterfly (Danaus plexippus), as being potentially present in the project 

area (USFWS 2022).  

The IPaC website did not identify rufa red knot. The species has potential to occur in the 

area and USACE continues to monitor for rufa red knot in the project area per previous 

USFWS coordination.   

5.5.2 FEIS Impacts 

The FEIS concluded that: 

“USACE determined that because the proposed construction of the LOP and drainage areas 

are outside of the potential habitat suitable for red knot foraging, those Project features will 

not affect the Rufa Red Knot. In their ESA Section 7 Coordination, the USFWS identified 

the Rufa Red Knot as feeding in the Great Kills vicinity, which is south of Oakwood Beach, 

which is the southern end of the project. The USFWS indicated a possibility that it might 

also feed in the Oakwood Beach area. To protect the Rufa Red Knot from disturbance, the 

USFWS recommended a seasonal window that would preclude construction in the 

Oakwood Beach area between May 1 and June 15 and also between July 15 and November 

30, with the understanding that it can be modified if two years of surveys show no red knots 

are utilizing the Oakwood Beach area.” (USACE 2016a). 
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A “may affect, but is not likely to adversely affect” determination was made for the rufa 

red knot, as the species may be present in the Oakwood Beach area. This area 

includes the Great Kills Park mudflats, Oakwood Beach, and Cedar Grove Beach. 

A no effect determination was made for piping plover. 

5.5.3 Proposed Action Impacts 

Per USFWS recommendation, IPaC is referenced every 90 days to determine if 

changes in potentially present endangered species have occurred within the project 

area. A memo on the updated IPaC list was provided to USFWS on January 11, 2022. 

Table 25 shows the determinations made for each species with potential to be present 

in the project area. 

Species Common 
Name 

Federal 
Status 

Determination (Source) 

piping plover Threatened No effect (Personal Communication 2016) 

rufa red knot Threatened 
May affect, but is not likely to adversely affect 
(2016 FEIS) 

roseate tern Endangered No effect (Jan 2022 Memo) 

monarch butterfly Candidate N/A as candidate species (Jan 2022 Memo) 
Table 25: Summary of ESA determinations. 

USACE biologists have monitored for the rufa red knot in the Oakwood Beach area (see 

Figure 21 for a map of survey area) once weekly each year from May 1 – June 15 and 

July 15 – November 30. The monitoring data (2017-2022) includes one observation of 

red knot in 2018. All monitoring data to date has been provided to the National Parks 

Service (NPS), USFWS, and NYSDEC. USACE has determined, based on this data, 

that red knot have not and are not expected to commonly utilize the area or its 

resources. Monitoring will be conducted twice weekly in the Oakwood Beach area per 

the project’s state Water Quality Certificate (WQC) in the year prior to construction in 

that area. Per the most recent schedule, this monitoring may occur in the 2023 season. 

In addition, an environmental monitor will be on site during construction and USFWS will 

be contacted should a species of concern be observed.  

No roseate tern have been observed during USACE shorebird monitoring and all 

colonies are located outside of the project area. The species is highly mobile and 

capable of avoiding construction activities, disturbances would be short-term and 

localized. USACE determined there would be no effect to roseate tern. There has been 

one observation of piping plover during USACE shorebird monitoring in 2018. USACE 

determined that piping plover do not utilize this area. The project has not moved within 

potential habitat suitable for piping plover nesting or foraging and, therefore, there is no 

change to the No Effect determination documented in the FEIS based on the design 

changes.  
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Figure 21: Rufa red knot monitoring area: Great Kills mudflats, Oakwood Beach, and Cedar Grove Beach. 

Features of the proposed action near this monitoring area include the floodwall, the 

portion of the seawall from Oakwood Beach to Miller Field, and the tidal 

wetlands/mosaic of habitats. Proposed action feature footprints were compared to the 

FEIS in GIS (see Appendix B). Although there are minor changes to the footprints of 

these features under the proposed action, these features remain outside of the potential 

suitable habitat for red knot foraging. Based on this, no design changes were 

individually assessed for impacts to threatened and endangered species. 

Based on prior monitoring data, implementation of best practices, and the presence of 

an environmental monitor on site during construction, it is not likely that the proposed 

action will have significant impact on endangered species. This conclusion is consistent 

with the analysis conducted in the FEIS. 

5.5.4 Compliance with NEPA (Comparison to the FEIS) 

A “may affect, but not likely to adversely affect” determination was made for red knot. 

The FEIS concluded that there would be no effect to red knot, as the NED plan was 

outside of the area of suitable foraging habitat. The proposed action footprint remains 

outside of the suitable foraging habitat and would not impact red knot. Pre-construction 

monitoring data collected to date support the conclusion that red knot have not and are 

not expected to commonly utilize the area and its resources. The proposed action is 

within the range of impacts documented in the FEIS. 

Per the project’s section 7 consultation: “Should project plans change, or if additional 

information on listed or proposed species or critical habitat becomes available, this 

determination may be reconsidered.” USACE will continue to follow the plan developed 
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in feasibility and will keep USFWS updated on changes to listed species 

presence/absence for the project, design changes to the project, and will provide input 

opportunities as designs are further refined. 

5.6 Socioeconomics and Environmental Justice 

Under Executive Order 12898, Federal agencies are required to identify and address 

disproportionately high and adverse human health or environmental effects of their 

programs, policies, and activities on minority and/or low-income populations. 

Environmental justice is defined by the U.S. EPA as “the fair treatment and meaningful 

involvement of all people regardless of race, color, national origin, or income with 

respect to the development, implementation and enforcement of environmental laws 

and policies.” 

5.6.1 Existing Conditions 

Section 3.6.4 of the FEIS describes the potential environmental justice areas within the 

project area. Potential EJ areas (PEJA) were identified in the FEIS using the NYSDEC 

mapper, and included Great Kills, Miller Field, and Fort Hamilton as potential EJ areas 

(USACE 2016a). 

5.6.1.1 Changes in the Existing Conditions from the FEIS 

In January 2021, three additional executive orders were released by President Joseph 

R. Biden related to environmental justice: Executive Order 13895, Executive Order 

13990, and Executive Order 14008. The Assistant Secretary of the Army for Civil Works 

released a memorandum providing implementation guidance for these executive orders. 

In accordance with the March 15, 2022 memo, Interim Implementation Guidance on 

Environmental Justice and the Justice 40 Initiative (USACE 2022b), the CEQ’s Climate 

and Environmental Justice Screening Tool (CEJST) was referenced (CEQ 2022), in 

addition to NYSDEC PEJA Mapper and the EPA’s EJ Screen tool. It should be noted 

that EJ Screen tool indicated a few environmental justice indices were in the 95th 

percentile, compared to the U.S., in the Miller Field area (specifically diesel particulate 

matter and lead paint). 

The CEJST identifies disadvantaged communities that are above the threshold for one 

or more of the eight categories of criteria: climate change, clean energy and energy 

efficiency, clean transit, affordable and sustainable housing, reduction and remediation 

of legacy pollution, critical clean water and wastewater infrastructure, health burdens, 

and training and workforce development.  

Within the project area, the tool identified three census tracts in the Midland Beach and 

South Beach areas as disadvantaged due to exceeding thresholds in the workforce 

development category (specifically levels of education and linguistic isolation), as well 

as exceeding the threshold of one or more socioeconomic indicators. The below Figure 

22 shows the census tracts identified by the CEJST. Shaded census tracts indicate 

areas identified by the mapper as disadvantaged. 
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Figure 22: CEQ Climate and Economic Justice Screening Tool displaying the SSSI project area. 

5.6.2 FEIS Impacts 

Section 4.6.4 of the FEIS assesses the impacts of the NED plan on environmental 

justice communities. The FEIS concluded that: 

“Construction activities would not produce new development or increase development 

density within the Project area. Construction requirements are expected to be met by 

workers within, or near, the Project area, so in-migration of workers is not expected. While 

construction activities would result in a positive contribution to the overall economy and 

incomes, the impact is expected to be small.  

The analysis in this EIS supports the conclusion that there would be no high and adverse 

impacts to any groups in the population from construction activities, and thus, no 

environmental justice impacts.” (USACE 2016a). 

The FEIS additionally stated that, 

“By reducing the risk of damages from hurricane and storm surge flooding, implementation 

of the NED Plan would result in positive impacts to all individuals in the Project area.” 

(USACE 2016a).  

5.6.3 Proposed Action Impacts 

The analysis conducted in the FEIS followed the commonly used practice for EJ 

assessments at the time. Since the publication of the FEIS in 2016, additional guidance 

has been published requiring a more in-depth assessment of impacts to environmental 

justice communities than what was conducted in the FEIS. The NAN Environmental 

Justice Strategic Plan working draft was referenced, and this assessment was 

coordinated with the NAN Environmental Justice Coordinator. 
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From review of the proposed action footprint, the disadvantaged communities identified 

in the CEJST are potentially impacted by the construction of the boardwalk reach of the 

seawall, the area C ponds, and the area E ponds (see Figure 23). The following 

assessment of potential impacts to disadvantaged communities is limited to design 

changes specific to these two features of the project. 

 

Figure 23: Comparison of the CEJST identified disadvantaged communities and the proposed action footprint. 

The proposed action’s design for Area C would not result in a change in impact to 

disadvantaged communities from what was documented in the FEIS. The only design 

change for Area C is the decision for USACE to build only ponds 1-3. The designs of 

these ponds have not changed from what was assessed and documented in the FEIS. 

Likewise, the proposed action’s design for Area E would not result in a change in impact 

to  disadvantaged communities from what was documented in the FEIS. The proposed 

action Area E footprint is not significantly different from the FEIS-level design. The 

design changes to this contract were the result of the local partner’s request to 

incorporate NYCDEP Bluebelt designs. The Bluebelt plan was assessed as an 

alternative in the FEIS. Based on this, it was determined no further assessment of Area 

E impacts to disadvantaged communities was needed.  

Construction of the seawall is not anticipated to result in disproportionate impacts to the 

disadvantaged communities identified in the CEJST. Construction will move linearly 

along the line of protection, and no one community is expected to be disproportionately 

impacted. Beneficial impacts are anticipated, as the communities will have reduced 

risks from hurricane and storm surge flooding once construction of the project is 

complete.  

The FEIS-level seawall and proposed action seawall footprints were compared in GIS 

(see Figure 7 and Appendix B) and the footprints were not determined to be significantly 

different. Thus, design changes to the seawall relating to changes in footprint were not 

considered in the assessment of impacts to disadvantaged communities. The remaining 
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design changes were assessed further. Table 26 shows the seawall design changes 

and their impacts to disadvantaged communities.  

Seawall 

Design 
Change 

Change 
from a 
buried 
rock 
seawall 
to a 
double 
sheet pile 
design 

Flattened 
side slopes 
from 2:1 to 
3:1 on land 
side and to 
5:1 on 
water side. 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 
from +19.4 
to +21.4 
NAVD88 

Promenade 
width 
increase to 
27 feet 

Armor 
stone 
increased 
from 3 
tons to 5 
tons 

Impact 
De 
minimis N/A N/A De minimis N/A N/A 

Table 26: Proposed action seawall design changes impacts to disadvantaged communities 

The change from buried rock seawall to a double sheet pile design was assessed to 

determine if there would be additional noise impacts to disadvantaged communities. 

Section 5.15 of this MFR discusses the noise level from construction that would be 

experienced at several noise sensitive receptors along the project area. Of these 

receptors, 5 fall within the disadvantaged communities identified in CEJST. None of 

these receptors would be exposed to construction noise over 100dBA due to the use of 

an impact pile driver; receptors that would be exposed to noise over 100dBA fall outside 

of the disadvantaged communities. As such, impacts from noise related to construction 

is not anticipated to disproportionately affect disadvantaged communities. 

The increase in rock crest elevation was assessed to determine if there would be 

additional viewshed impacts within disadvantaged communities. Section 5.10 of this 

MFR discusses the proposed action impacts to aesthetic/viewshed. The rock crest 

elevation increased from +19.4 to +21.4 feet NAVD88 along the entire seawall. A total 

height of +21.4 feet NAVD88 was assessed in the FEIS. As this height was assessed in 

the FEIS and is the same height for the entire seawall, it was determined that this 

design change did not disproportionately impact disadvantaged communities in the 

project area. 

The proposed action would maintain the same or an increased level of access to 

recreational opportunities described in the FEIS for all communities.  

5.6.4 Compliance with NEPA (Comparison to the FEIS) 

The FEIS concluded that the NED Plan would not have significant adverse impacts to 

any community in the project area and would therefore not disproportionately impact EJ 

communities. Based on the above environmental justice reassessment, the proposed 

action will not disproportionately impact disadvantaged communities. The proposed 

action footprint was determined to not be significantly different from the NED plan in the 

areas near disadvantaged communities. Impacts from construction noise, viewshed, 

and recreational access were assessed and were determined to not have 
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disproportionate impacts. The proposed action therefore does not result in 

disproportionate impacts to disadvantaged communities within the project area and is 

within the range of impacts assessed in the FEIS. 

5.7 Cultural Resources 

5.7.1 Existing Conditions 

Section 3.7 of the FEIS discusses the existing cultural resources in the project area and 

these resources are summarized here. Much of the project’s Area of Potential Effect 

(APE) has been subject to cultural resource surveys by the USACE or by others. A 

reconnaissance report was prepared for this study in 1995 which summarized the 

cultural resources work to date in the project vicinity, provided a brief overview of 

historic map research, and recommendation for future work (Rakos 1995). This work 

summarized and updated a previous study undertaken for the project (Lipson, et al. 

1978). The USACE conducted archaeological investigations at Oakwood Beach in 1995 

(Rakos 1996). A Phase I survey of the entire SSSI project area was completed for 

USACE in 2005 (Panamerican Consultants, Inc. [Panamerican] 2005). This work 

included archaeological testing and an historic architectural survey. The only historic 

structures identified in the APE are at Miller Field and include a World War II fire tower, 

Elm Tree Light, and Hangar 38. The resulting report recommended further 

archaeological investigations in selected locations along the proposed project alignment 

and within interior drainage features as testing had not been conducted within those 

locations.  

5.7.1.1 Changes in the Existing Conditions Since the FEIS 

The District conducted investigations pursuant to Stipulation 1.A of the Programmatic 

Agreement (PA) in 2019, where geoarchaeological investigations of the LOP were 

utilized to locate any deeply buried Native American sites.  The report entitled, 

Geomorphological/Archaeological Study, South Shore of Staten Island Coastal Storm 

Reduction Project, Borough of Staten Island, Richmond County, New York (Hunter 

Research, Inc. 2020) was coordinated with the NYSHPO, NYCLPC, GATE, and NPS 

Region 1 Headquarters. 

Due to the potential of the proposed action to affect historic properties, a 2020 cultural 

resources investigation, Investigations on Miller Field – Gateway National Recreation 

Area, Staten Island, NY – in Connection with the South Shore of Staten Island Coastal 

Storm Risk Management Project, was conducted in accordance with Section 106 and 110 

of the NRHP and Stipulation I.I(3), and Stipulation I.I(2)(c)(ii) of the PA that highlighted 

the need for additional cultural resources efforts within the APE. The District was also 

required to investigate historic properties what will be affected by the Undertaking that 

are adjacent to NR eligible or listed historic districts to evaluate if these historic properties 

should be included in the existing NR historic district, based on Stipulation I.I(2)(c)(ii) of 

the PA.  The investigations included a ground-penetrating radar (GPR) survey to identify 

the spatial limits of a seaplane ramp, shovel testing of a 12.3-acre area not included in 
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the 2005 survey, a National Register of Historic Places eligibility assessment of the fire 

control tower, and evaluation of the seaplane ramp and concrete apron as contributing 

elements to the Miller Army Air Field Historic District. 

The investigations found the fire control tower and concrete apron to be eligible for 

inclusion as contributing elements to the Miller Army Air Field Historic District. The 

investigations also noted several additional potentially contributing features within the 

APE that were not considered in the 1980 NRHP district nomination for the Miller 

Army Air Field Historic District including the base flagpole and the remains of pilings 

for the dock and boathouse. The GPR survey identified a target assumed to be the 

seaplane ramp, buried at least 6 feet (183 cm) deep within the sand dune along the 

beachfront. However, due to its depth below the surface the ramp could not be exposed 

and therefore its NRHP eligibility could not be ascertained at this time. No potentially 

significant archaeological resources were encountered during shovel testing. 

Based on the 2020 findings and in accordance with the PA, the District has identified 

adverse effects to the above referenced historic properties within the Oakwood Beach to 

Miller Field Segment as a result of the proposed demolition of the Fire Control Tower and 

buried Seaplane Ramp, as well potential vibration impacts from construction activities and 

auditory effects to the Park’s visitor experience. Due to location of the reinforced dune 

and interior drainage features within the periphery of the Historic District, potential visual 

impacts are expected at two different viewsheds: the exterior viewshed (views of Miller 

Field from the beach and from the water), and the interior viewshed (historic properties 

located on Miller Field with a view of the storm surge wall).  Finally, there remains a 

potential for deeply buried archaeological resources within some areas of the Miller Field 

to Oakwood Beach Segment APE. 

5.7.2 FEIS Impacts 

Section 4.7 of the FEIS discusses the NED plan impacts to cultural resources. The FEIS 

concluded:  

“The NED Plan would have adverse effects on the setting and viewshed of the National 

Register of Historic Places (NRHP)-listed Miller Field Army Airfield Historic District and 

will also entail the demolition of the World War II fire tower. Coordination regarding 

minimization and/or mitigation of potential impacts is ongoing.” (USACE 2016a). 

The USACE, NPS, New York City Landmarks Preservation Commission (LPC) and New 

York State Historic Preservation Office (NYSHPO) entered into a PA dated August 25, 

2016.  

5.7.3 Proposed Action Impacts 

As the cultural resources identified in the project area were at Miller Field, only design 

changes to the seawall feature were assessed for new, potential impacts to cultural 

resources. The proposed action continues to have adverse effects on the setting and 

viewshed of the NRHP-listed Miller Field Army Airfield Historic District. The adverse 

effects are limited to the demolition of the World War II fire tower and potential visual 
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impacts to the Elm Tree Light, which stands south of Hangar 38. These potential 

impacts continue to require the previously documented construction monitoring/vibration 

monitoring identified in both the FEIS and the PA and may require additional treatment 

plans if they are identified during coordination. Coordination regarding the minimization 

and/or mitigation of those potential impacts and the increased risk of damage during 

construction is ongoing with the NPS, LPC, and the NYSHPO. 

Seawall 

Design 
Change 

Change 
from a 
buried 
rock 
seawall to 
a double 
sheet pile 
design 

Flattened 
side slopes 
from 2:1 to 
3:1 on land 
side and to 
5:1 on 
water side. 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 
from +19.4 
to +21.4 
NAVD88 

Promenade 
width 
increase to 
27 feet 

Armor 
stone 
increased 
from 3 
tons to 5 
tons 

Impact 
Increased 
Potential 
Risk 

Increased 
Potential 
Risk 

Increased 
Potential 
Risk 

Increased 
Potential 
Risk N/A N/A 

Table 27: Impacts of the proposed action design changes to cultural resources. 

 

Figure 24: Comparison of FEIS-level and proposed action seawall footprints and cultural resources at Miller Field. 

5.7.4 Compliance with NEPA (Comparison to the FEIS) 

The proposed action is within the range of effects assessed in the FEIS and would be 

covered by stipulations in the existing PA. As mentioned above, only those design 

changes that would result in a slightly different footprint were assessed (see Table 27). 

The proposed action footprint was compared to the locations of the cultural resources at 

Miller Field (see Figure 24).  Under the proposed action, the seawall footprint is closer in 

proximity to both the Elm Tree Light as well as Hanger 38 which would increase the risk 

of potential adverse effects during construction.  However, the form of these impacts, 
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changes to the setting, viewshed and vibrations, remain the same. The proposed action 

does have increased risk for adverse effects to the Elm Street Light and Hanger 38 due 

to the reduction in distance of the construction footprint and the resources themselves, 

however the potential adverse effects to cultural resources have not changed or 

increased beyond those assessed in the FEIS.  Coordination regarding minimization 

and/or mitigation of potential impacts is ongoing in accordance with the stipulations of 

the PA. 

5.8 Land Use and Zoning 

5.8.1 Existing Conditions 

Land use and zoning existing conditions are described in Section 3.8 of the FEIS. Land 

use consists of primarily residential, commercial, and open space/parks. Land use in the 

pond areas is largely vacant land due to buyouts from NYC in preparation for 

construction of the SSSI project. Zoning in the project area includes four residential 

zoning districts, four commercial districts, and one manufacturing zone (USACE 2016a). 

5.8.1.1 Changes in Existing Conditions from the FEIS 

The New York City Zoning and Land Use Map (NYC Planning 2021) was referenced, 

and the Zoning Map Amendments tool was used to determine if changes to zoning have 

occurred since the FEIS. The tool indicated the addition of NYC East Shore Phase I 

Buyout Areas in Oakwood Beach, Graham Beach, and Ocean Breeze. This addition 

eliminated an area of C1-1 district, established an area of C1-3 district, and established 

a Special Coastal Risk District (CR) (NYC Planning 2017). The C1-1 and C1-3 zoning 

districts were described in the FEIS. The Special Coastal Risk District was created in 

2017 and addresses areas that are currently at exceptional risk from flooding and 

places limits on development in these areas. 

Comparison of the NYC mapper and the land use figures in the FEIS did not show 

significant changes in land use. The project area is largely vacant land and open space, 

with some residential and commercial areas interspersed. 

5.8.2 FEIS Impacts 

Impacts to land use and zoning are discussed in Section 4.8 of the FEIS. The FEIS 

concluded: 

“Construction associated with the NED Plan would take place on Bluebelt lands, City or 

state parkland, and some private land. Any potential disruptions around ponds, raised roads, 

and along the LOP due to construction would be temporary and short in duration and 

would not result in any short-term or long-term land use changes.  Construction would not 

conflict with local zoning or public policies and would not displace any existing uses.  

Additionally, the NED Plan does not involve any rezonings, new residential or commercial 

development, or an increase in development density within the Project area.” (USACE 

2016a). 
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5.8.3 Proposed Action Impacts 

The proposed action was compared to recent NYC land use data in GIS. This analysis 

found that the proposed action was within two land use categories: vacant land or open 

space (including City parkland). This is not a change from the FEIS. Based on this 

analysis, no design changes were identified as having potential impacts to land use and 

zoning. 

5.8.4 Compliance with NEPA (Comparison to the FEIS) 

Based on the above assessment, the proposed action will have the same impacts to 

land use and zoning as described in the FEIS.  

5.9 Recreation 

5.9.1 Existing Conditions 

Section 3.9 of the FEIS describes existing recreational resources within the project 

area. 

5.9.1.1 Changes in the Existing Condition from the FEIS 

There have been no changes to existing recreational resources within the project area 

since the publication of the FEIS. 

5.9.2 FEIS Impacts 

The FEIS concluded that:  

“Recreational activities that occur along the beachfront and within Miller Field would sustain 

short-term, direct impacts during Project construction activities, as well as long-term, direct 

impacts (for example portions of fields). Several baseball fields would be temporarily 

impacted by construction, as would one soccer field. To the extent practicable, access to the 

beaches would be maintained throughout construction. The Project could also require the 

relocation and reconstruction of some park facilities, potentially including comfort stations, 

concessions, and recreational components such as playgrounds or athletic fields. In addition, 

parking areas used by people seeking recreation in the Project area may be temporarily 

closed to the public, to serve as construction staging areas. Specific impacts to facilities will 

be identified during the refined design of the Project, and in collaboration with NYCDPR. 

Due to the linear nature of much of the Project, these impacts would be essentially mobile, 

moving along the LOP as each activity is completed.” (USACE 2016a). 

5.9.3 Proposed Action Impacts 

The levee and floodwall contract areas are not accessible to the public and are not used 

for recreation. The tidal wetland/mosaic of habitats and interior drainage areas are not 

used for active recreation but may be used for passive recreation (bird watching and 

nature observation) and the areas surrounding these contracts may be used for jogging, 

walking, and bicycling. Construction of these contracts would temporarily impact these 

recreational uses however these activities would be able to resume after construction. 
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Only the design changes related to the seawall were identified as having potential 

impacts to recreation, as this feature is within the existing boardwalk/promenade 

footprints. The impacts of each design change to recreational resources are presented 

in Table 28. 

Seawall 

Design Change 

Change 
from a 
buried 
rock 
seawall 
to a 
double 
sheet pile 
design 

Slight 
realignment 
of seawall 
from FEIS 

Rock crest 
elevation 
increased 
from +19.4 
to +21.4 
NAVD88 

Promenade 
width 
increase to 
27 feet 

Armor 
stone 
increased 
from 3 
tons to 5 
tons 

Impact to Recreation De 
minimis N/A De minimis De minimis 

De 
minimis 

Table 28: Impacts to recreation by design change 

The footprints of the feasibility level seawall and of the proposed action were compared 

in GIS and were not determined to be significantly different (see Appendix B). Based on 

this comparison, the design changes to the seawall were determined to have the same 

impacts on recreation as in the FEIS. 

The increased width of the promenade has long-term benefits to recreation, as the 

increased width will provide increased recreational areas than would be provided by the 

NED plan. The boardwalk segment will be a functional replacement of the existing 

boardwalk from Midland Beach to Fort Wadsworth. The promenade will replace the 

existing at-grade paved and pile-supported promenade from Oakwood Beach to Miller 

Field.  

Access to the boardwalk and promenade will be coordinated with NYC Parks. Section 

4.2.4 of this MFR summarizes the access areas identified in the FEIS. The preliminary 

designs for the proposed action include 29 pedestrian access points (17 on the landside 

and 12 on the beachside) consisting of ramp/stairs. There are an additional 18 vehicular 

ramps (10 on the landside and 8 on the beachside) for maintenance vehicles. The 

number of access points and their locations may change as the seawall designs for the 

proposed action are further refined. 

5.9.4 Compliance with NEPA (Comparison to the FEIS) 

Both the FEIS and the proposed action result in short-term temporary impacts to 

recreation. Both plans have similar access to the boardwalk and promenade. The 

proposed action provides additional recreational areas than the FEIS due to the 

increased width of the promenade. Based on the above assessment, the proposed 

action has the same impacts to recreational resources as in the FEIS.  
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5.10 Aesthetics and Visual Resources 

5.10.1 Existing Conditions 

Section 3.10 of the FEIS describes the existing aesthetic and scenic resources of the 

project area. 

5.10.2 FEIS Impacts 

The FEIS concluded that:  

“Increased traffic, the presence of construction equipment, and the actual construction 

activities would create short-term, direct adverse impacts to aesthetics and scenic resources. 

Due to the linear nature of much of the Project, these impacts would be essentially mobile, 

moving along the LOP as each activity is completed. At Miller Field, the view at ground level 

from the hangar to the sea could be obstructed and demolition of the WWII fire tower, Elm 

Tree Light, and alteration of Hangar 38 could change the visual character of the area.” 

(USACE 2016a). 

5.10.3 Proposed Action Impacts 

Only the design changes that altered the appearance of the project features were 

considered in this assessment. The slightly different footprints of the proposed action 

features were assessed in GIS and were determined not to be significant. As the 

features would be within or near the FEIS footprint it was determined that the shifts in 

footprint would not have a significantly different visual impact.  

The change from a buried rock seawall to a double sheet pile design would alter the 

core of the seawall structure and would not be visible. To the extent practicable, the wall 

would be covered with clean fill and seeded with vegetation. The portion of the seawall 

by the Oakwood Beach service road would not have sand cover to avoid placing a load 

on the existing sanitary sewer. Based on this, the impacts to visual resources due to the 

change from a buried rock seawall to a double sheet pile structure was determined to 

be de minimis.  

Several design changes altered the heights of the structures and were assessed for 

impacts to visual resources. The impacts of each design change to aesthetic/visual 

resources are presented in Table 29. 
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Contract Feature Seawall Levee Levee Tide Gate 

Design Change 

Change 
from a 
buried 
rock 

seawall to 
a double 
sheet pile 

design 

Rock crest elevation increased 
from +19.4 to +21.4 NAVD88 

Crest 
elevation 

raised from 
+16.9 to 

+17.7 feet 
NAVD88 

Crest elevation 
raised from +16.9 

to +19.9 feet 
NAVD88 for future 

SLC 

Impact 
De 

minimis 

De minimis 
 

Note: The increase in rock crest 
elevation does not increase the 

total height of the seawall, 
instead it integrates the 

promenade/boardwalk and 
brings the rock crest up to the 
total height presented in the 

FEIS. 

De minimis De minimis 

Table 29: Impacts to aesthetic/visual resources by design change. 

Under the proposed action, the seawall rock crest elevation was raised from +19.4 feet 

to +21.4 feet NAVD88. In the FEIS, the rock crest elevation was designed to +19.4 feet 

NAVD88 with an additional timber promenade built on top, bringing the total height in 

the FEIS to +21.4 feet NAVD88. The increase in rock crest elevation does not increase 

the total height of the seawall, instead it integrates the promenade/boardwalk and brings 

the rock crest up to the total height presented in the FEIS. As the height of the seawall 

has not changed, and the additional 2 feet of rock will be covered with clean fill and 

seeded with vegetation where possible, the impacts to visual resources of this design 

change were considered de minimis. 

The levee crest elevation was raised from +16.9 feet to +17.7 feet NAVD88 to allow for 

long-term settling due to the presence of clay layers in the soil. The levee will settle to 

the design height of +16.9 feet NAVD88. This design change is expected to have short-

term temporary impacts to visual resources during the settling of the levee.  

The levee tide gate was raised from +16.9 feet to +19.9 feet NAVD88 to account for 

future sea level rise. The increase of 3 feet is not a significant change and the tide gate 

would continue to “be a minor new landscape feature that would not attract undue visual attention 

within interior views” (USACE 2016a). This impacts of this design change to visual 

resources are considered de minimis. 

5.10.4 Compliance with NEPA (Comparison to the FEIS) 

Based on the above assessment, the proposed action would be within the range of 

impacts to aesthetic and visual resources analyzed in the FEIS. Most design changes 

result in de minimis impacts. The change in crest elevation of the levee results in minor, 
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short-term, temporary impacts as the levee settles to the design height assessed in the 

FEIS.  

5.11 Coastal Zone Management 

5.11.1 Existing Conditions 

Section 3.11 of the FEIS describes the coastal zone management area. Appendix D of 

the FEIS (available online) discusses the State Coastal Policies and NYC’s Local 

Waterfront Revitalization Program (LWRP) in greater detail.  

5.11.1.1 Changes in the Existing Condition from the FEIS 

Revisions to both the State Coastal policies and the NYC LWRP policies have been 

made since the publication of the FEIS. These revised policies were considered in the 

FEIS as proposed policies. 

The State Coastal policies were revised in June 2017. The NYC LWRP policies were 

revised in June 2016.  

5.11.2 FEIS Impacts 

The FEIS concluded that the NED Plan would be consistent with the State Coastal and 

LWRP policies. USACE received concurrence with the consistency determination on 

March 30, 2016 (see Appendix D of the FEIS). 

5.11.3 Proposed Action Impacts 

The consistency determination was reviewed, and the design changes of the proposed 

action do not change the conclusions of the consistency determination. The revisions to 

policies noted in Section 5.11.1.1 were captured in the consistency determination.  

The 2016 consistency determination (see Appendix D of the FEIS), stated that “Any 

future substantial modifications or additions to the proposed project are subject to 

further review and concurrence by the Department of State.” USACE determined that 

the design changes were not considered substantial. The list of design changes was 

provided to NYSDOS in May 2023. In a conversation between USACE and NYSDOS in 

June 2023, the NYSDOS agree with the USACE conclusion that the design changes 

were not substantial and will provide a recertification to this effect.  

5.11.4 Compliance with NEPA (Comparison to the FEIS) 

There are no changes to the FEIS consistency determination as a result of the 

proposed action. Therefore, the impacts to coastal zone management are the same for 

the proposed action as under the FEIS. 

5.12 Hazardous, Toxic, and Radiological Waste 

5.12.1 Existing Conditions 

Section 3.12 of the FEIS discusses HTRW present in the project area. 

5.12.1.1 Changes to Existing Conditions Since the FEIS 

https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/12_AppenVIb_Final%20EIS%20AppenD_J.pdf?ver=2017-03-13-091245-373
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While the Director's Report was in preparation, it was identified that there was the 
potential for HTRW in the vicinity of Great Kills Park.  At the time the feasibility study 
was completed, initial testing had been undertaken by USACE, under a Support 
Agreement via the Interagency and International Services (IIS) Program to the National 
Park Service (NPS),which identified the presence of HTRW, but without enough 
specificity to quantify the impact to the project alignment (specifically the levee 
alignment running along the eastern boundary of Great Kills Park). The Director's 
Report acknowledged the need for HTRW removal and identified that the cost would be 
borne in full by the non-Federal sponsor.  
  
Subsequent to the Director's Report Approval, NPS advanced efforts to further 
characterize the contamination within the Great Kills Park and continued to contract with 
USACE via the IIS program to undertake these efforts.  This additional testing, 
completed in 2017, identified the presence of HTRW along the footprint of the levee, 
and clearly identified that a HTRW removal action would be required along the footprint 
of the levee, prior to construction.  In advancing the PED phase of the project, the non-
Federal sponsor requested that USACE include the removal action of the site as part of 
the levee construction contract, as a non-Federally funded line item in the 
contract.  Subsequent coordination and clarification were provided by HQUSACE that 
this approach was not acceptable, due to concerns including, but not limited to, liability 
to USACE when contracting these efforts.  Direction was given to the non-Federal 
sponsor that as part of their non-Federal sponsor real estate requirements, they would 
be responsible for implementing the necessary response efforts and would be 
responsible for providing the project a clean site, prior to USACE constructing the 
levee.  

To fulfill their non-Federal requirements, and given the prior involvement of NPS, New 
York City will be entering into an agreement with NPS to design and implement the 
required response action.  NPS, in turn, will execute a Support Agreement with USACE 
via IIS for these efforts. Upon completion of HTRW response operations, New York 
State and NPS1 will provide written confirmation that the response action is complete 
and has achieved the stated clean site objective per ER 1165-2-132, Section 6(a)-(b) 
and ER 1105-2- 100, Appendix E). 

Additional sampling was conducted from 2018 – 2019 and is documented in an 

Environmental Sampling Report (USACE 2020). A total of 42 samples were collected 

from 36 locations throughout the project area and were analyzed for VOCs, SVOCs, 

PCBs, and RCRA regulated metals and mercury. The results of this analysis found all 

samples to be below screening levels, with either non-detect or very low levels of 

detection. Surface and sub-surface waste debris was observed during sampling and 

was determined to be the result of unauthorized waste dumping practices. 

 
1 The National Park Service (NPS) has been delegated CERCLA response authority to respond to 
releases or threatened releases of hazardous substances on any facility under the jurisdiction, custody or 
control of NPS. NPS is the lead CERCLA agency for this and other response actions taken or to be taken 
at the Site. 
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A review of the EPA website did not identify additional CERCLA-regulated or NPL sites 

(EPA 2022). The NYSDEC Locator Mapper did not identify contaminated sites within 

the proposed action area (NYSDEC 2022b). 

5.12.2 FEIS Impacts 

Section 4.12 of the FEIS discusses the HTRW impacts of the NED Plan. The FEIS 

concluded that:  

“Construction activities would involve the disturbance of soil and groundwater in areas 

where prior uses, regulatory database searches, and testing have indicated a potential for the 

presence of hazardous materials in the soil and/or groundwater. At all sites where 

contaminated soil or groundwater might be disturbed, the USACE would implement a 

CHASP and RAP. In addition, all excavated soil would need to be handled and managed in 

accordance with all applicable City, state, and Federal regulations. Construction activities 

would generate minimal solid waste. Asphalt from the street raisings would be removed and 

disposed of or reused. Cut trees and vegetation would be mulched and may be reused to the 

extent practicable. The USACE would continue to closely coordinate with the NPS to 

ensure that there are no cross-connecting impacts between the NED Plan construction and 

the CERCLA cleanup of radioactive contamination at Great Kills Park. The NED Plan will 

not impact hazardous, toxic, and radioactive wastes materials. Any contaminated materials 

found would be removed and disposed of in accordance with all City, State, and Federal 

regulations by the local partner.” (USACE 2016a). 

USACE does not perform hazardous material investigations or actions to delineate or 

remediate soil. Implementation of a CHASP or RAP will no longer be implemented by 

USACE, as indicated in the above FEIS text, but is now considered a local partner 

responsibility. USACE will review reports documenting any hazardous material 

delineations or remediation to ensure the project site is “clean” prior to construction.  

5.12.3 Proposed Action Impacts 

The levee is the only project feature within the contaminated area of the Great Kills Park 

CERCLA site. USACE requires that the local partner, in accordance with the PPA, 

deliver a clean site and cover the cost for HTRW discovered during construction that 

may have been inadvertently missed. This includes full delineation and remediation of 

HTRW in the project footprint. 

USACE will continue to closely coordinate with the local partner and NPS to ensure 

there are no cross-connecting impacts between the construction of the proposed action 

and the CERCLA cleanup of radioactive contamination at Great Kills Park. The 

proposed action will not impact hazardous, toxic, and radioactive wastes/materials. 

5.12.4 Compliance with NEPA (Comparison to FEIS) 

The FEIS concluded that the NED plan would not impact HTRW materials. Under the 

proposed action, the local partner is required to deliver a clean site and cover the costs 

of HTRW removal. The proposed action would not impact HTRW materials. The 

proposed action impacts are the same as those documented in the FEIS. 
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5.13 Transportation 

5.13.1 Existing Conditions 

Section 3.13 of the FEIS describes the existing transportation resources in the project 

area. 

5.13.1.1 Changes in the Existing Condition from the FEIS 

There have been no changes in the existing condition from what was described in the 

FEIS. 

5.13.2 FEIS Impacts 

The FEIS concluded that: 

“Construction activities would have short-term minor adverse effects on transportation and 

traffic. These effects would be primarily due to worker commutes, and delivery of 

equipment and materials to and from the construction sites and staging areas. In addition, 

road closures or detours to accommodate utility system work may be expected. Although the 

effects would be minor, contractors would route and schedule construction vehicles to 

minimize conflicts with other traffic, and strategically locate staging areas to minimize traffic 

impacts. Typically, construction activities and associated traffic would be conducted during 

normal business hours; however, construction would proceed during evening hours at 

certain locations where traffic or road-use restrictions would affect the schedule. Equipment 

would not be fixed in one location for long durations, but would progress along the 

construction right-of-way. Increased construction traffic would be temporary, and would 

subside at any particular location as construction progresses to subsequent segments of the 

project. 

The NED Plan would require both street closures and sidewalk closures during some project 

phases. All closures would be subject to DOT approval under a street and sidewalk 

construction permit, and a traffic management plan would be submitted to DOT for review 

and approval. Closures would be temporary and diversions would be provided. Any sidewalk 

closures would incorporate the appropriate pedestrian protection measures, and sidewalks 

would be restored as part of street reconstruction. These effects would be less than 

significant.” (USACE 2016a).  

5.13.3 Proposed Action Impacts 

The only design change related to transportation resources is the addition of an access 

road and access at the levee tide gate. Vehicle access at the levee tide gate, and along 

the line of protection, is only permitted for periodic maintenance and emergency use, as 

presented in the FEIS. There is no public vehicular access along the line of protection. 

The access road at the levee tide gate will therefore not have an impact on 

transportation in the SSSI project area. 
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Impacts to traffic were considered in the FEIS, largely relating to the delivery of 

materials (i.e., rock). As part of design refinement, a maintenance and traffic plan will be 

drafted and coordinated with the local partner. As standard operating procedure, in 

advance of construction, the contracting officer will engage with the community and the 

local partner to determine delivery routes. 

5.13.4 Compliance with NEPA (Comparison to the FEIS) 

The FEIS determined that the NED plan would have short-term minor adverse effects 

on transportation and traffic. The proposed action would not result in additional impacts 

to transportation and traffic beyond what was documented in the FEIS. The proposed 

action is within the range of impacts identified in the FEIS. 

5.14 Air Quality 

5.14.1 Existing Conditions 

Section 3.15 of the FEIS describes the existing air quality conditions in the project area. 

Richmond County is located within a designated non-attainment zone for 8-hour Ozone, 

one of the six National Ambient Air Quality Standards (NAAQS) primary pollutants 

(USEPA 2015).  

5.14.1.1 Changes to the Existing Condition since the FEIS 

There have been no changes to the existing condition since the FEIS. 

5.14.2 FEIS Impacts 

Section 4.15 of the FEIS describes the impacts of the NED plan to air quality. A General 

conformity analysis was completed during the FEIS and resulted in a Record of Non-

Applicability (RONA) (see Appendix H of the FEIS; USACE 2016a). The RONA 

concluded:  

“The requirements of this rule do not apply because the total direct and indirect emissions 

from this project are significantly less than the 100 tons trigger levels for NOx , VOC, 

PM2.5 , or CO for each project year (40CFR§93.153(b)(1) & (2)). The project is presumed to 

conform with the General Conformity requirements and is exempted from Subpart B under 

40CFR§93.153(c)(1).” (USACE 2016a). 

5.14.3 Proposed Action Impacts 

The proposed action does not require the use of marine vessels and all construction 

work is still anticipated to be conducted with land-based equipment. The use of land-

based equipment was analyzed and documented in the FEIS (see Section 4.15 of the 

FEIS) and is covered under the New York State Implementation Plan (SIP).  

As none of the design changes require the use of marine vessels, no design changes 

were individually assessed for this resource category. 

The findings of the RONA remain applicable and additional General Conformity analysis 

is not necessary for the proposed action. 

https://www.nan.usace.army.mil/Portals/37/docs/civilworks/projects/ny/coast/StatenIsland/SOUTH%20SHORE%20STAT%20UPDATE/12_AppenVIb_Final%20EIS%20AppenD_J.pdf?ver=2017-03-13-091245-373
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5.14.4 Compliance with NEPA (Comparison to the FEIS) 

The proposed action has the same level of impacts to air quality as documented in the 

FEIS and remains consistent with the RONA. No additional General Conformity analysis 

is necessary. 

5.15 Noise 

5.15.1 Existing Conditions 

The FEIS discusses the existing noise conditions in Section 3.16. 

5.15.1.1 Changes to the Existing Condition since the FEIS. 

There have not been changes in the existing condition since the FEIS. 

5.15.2 FEIS Impact 

Section 4.16 of the FEIS discusses the noise impacts of the NED Plan. The FEIS 

concluded:  

“Short-term moderate effects would be expected. Short-term increases in noise would be 

due to heavy construction activities such as pile driving and use of construction  equipment 

during revetment activities. Increases in noise would be temporary, and subside as 

construction progresses to subsequent segments of the project. Although construction noise 

would be temporary, given the excessive among of noise on some nearby receptors, this 

impact would be moderate. In addition to construction equipment, limited truck and worker 

traffic may be audible at some nearby locations having minor adverse effects. In accordance 

with DEP  §24-222, construction activities would be limited to weekdays between the hours 

of 7:00 a.m. and 6:00 p.m. without a special permit. In addition, a noise mitigation plan 

would be developed and submitted for approval prior to the start of work and implemented 

to minimize noise into nearby areas. The noise mitigation plan would include such 

restrictions as specifying sites for noise generating equipment and avoiding unnecessary late 

night and weekend construction activities, and would be developed to address nearby 

schools, hospitals, and houses of worship.” (USACE 2016a). 

5.15.3 Proposed Action Impacts 

In discussion of the proposed action with the Vertical Team, concerns were raised 

regarding construction related noise impacts to marine species. The line of protection is, 

on average, 200 feet landward of mean high water. Temporary land-based noise 

impacts from construction are expected to have little to no impact to marine species. 

These species experience higher ambient noise in their underwater environment from 

ships passing through than would be experienced as a result of construction. The 

ambient noise level of the New York harbor (with shipping) is 75-125 decibels (dB) 

recorded at 3 meters depth (USACE 2022c). The noise level of land-based pile driving 

activities is 95-105 dBA (USACE 2016a). 

The FEIS analyzed the short-term effects of construction noise on noise sensitive 

receptors in the project area for a range of construction equipment noise levels (see 

FEIS Section 4.16). Of the receptors identified in the FEIS, 16 are within the proposed 
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noise levels above 100 dBA from impact pile driving activities. The remaining receptors 

would be exposed to noise levels between 73-83 dBA (see Table 4-4 and Figure 4-34 of 

the FEIS).  

Construction would not be fixed in one location but would progress along the 

construction right of way. Noise increases would be temporary and would subside as 

construction progressed along the line of protection. Although construction would be 

temporary, given the excessive amount of noise on several receptors, noise impacts 

from the proposed action would be moderate.  

Several design changes result in larger quantities of material (rock, sheet pile) than 

anticipated in feasibility (see Table 30, Table 31, and Table 32). There may be a 

localized increase in noise because of the additional material. For example, a larger 

armor stone may be louder during placement than a smaller armor stone. However, the 

construction methods and materials of the proposed action are largely the same as 

were assessed in the FEIS. The impacts of these design changes fall within the range 

of construction equipment levels assessed in the FEIS. Therefore, these design 

changes were determined to have de minimis noise impacts.  

Seawall 

Design 
Change 

Change 
from 
buried rock 
seawall to 
double 
sheet pile 
design 

Rock crest 
elevation 
increased 
from +19.4 
to +21.4 
NAVD88 

Armor 
stone size 
increase 

Impact De minimis De minimis De minimis 
Table 30: Impacts of the proposed action seawall design changes to noise 

Floodwall 

Design 
Change 

~55% more 
armor 
stone along 
western 
side of 
OBWWTP 

2.5x weight 
of steel for 
pile 
foundations 

Impact De minimis De minimis 
Table 31: Impacts of the proposed action floodwall design changes to noise. 

Tide Gate 

Design 
Change 

Additional 
foundation 
piles 

Sheet pile 
cutoff 
added 

Impact De minimis De minimis 
Table 32: Impacts of the proposed action levee tide gate design changes to noise. 
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Under the proposed action, the levee would be constructed in stages to allow for settling 

(see Table 33). This would extend the duration of construction of the levee and would 

therefore increase the length of time the surrounding residents would be exposed to 

construction noise. However, there would be breaks in between stages without 

construction while the levee settles, and noise would subside as construction moves 

along the levee. Noise from the levee construction would continue to have temporary 

moderate impacts, which is consistent with the FEIS. Therefore, this design change is 

considered de minimis in regard to noise. 

Levee 

Design 
Change 

Staged 
construction 
to allow for 
settling 

Impact De minimis 
Table 33: Impacts of the proposed action levee design changes to noise. 

Based on the above assessment, the proposed action will result in short-term, 

moderate, temporary noise increases only. This is consistent with the analysis and 

findings of the FEIS. 

5.15.4 Compliance with NEPA (Comparison with the FEIS) 

The FEIS concluded that short-term moderate  temporary noise increases would be 

expected from construction of the NED plan. The construction materials and methods 

used in the proposed action are largely the same as in the FEIS. The duration of 

construction noise may be longer under the proposed action, as the levee would be 

constructed in stages. The proposed action is expected to result in short-term, 

moderate, temporary noise increases because of construction. This is within the range 

of impacts assessed in the FEIS. 

5.16 Permitting (Regulatory Compliance)                                                       

The proposed action will not require additional permitting. There is an existing Umbrella 

Section 401 WQC for the project (Permit No. 2-6404-01480/00004). Each construction 

contract for the SSSI project must submit a Request for Authorization under the WQC to 

NYSDEC for approval prior to construction. Additionally, there is an existing Umbrella 

State Pollutant Discharge Elimination System (SPDES) Permit (No. NY-02277070). 

Each construction contract requiring dewatering activities must submit a Request for 

Authorization to NYSDEC for approval under the SPDES Umbrella Permit. Prior to any 

work on NPS property, USACE will apply for a Special Use Permit (SUP). 

6 Resulting Environmental Impacts 

6.1 Summary of Proposed Action Impacts 

Geology, Topography, and Soils. Construction of the proposed action would disturb 

approximately 276 acres (LOP: 82 acres; excavated ponds: 194 acres). This impact is 
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quantitatively greater than in the FEIS, however, qualitatively the impact has not 

changed as the same soil types will be impacted by the wider seawall footprint.  

Water Resources. Construction of the proposed action may result in an additional 

temporary, short-term increase of suspended sediments and turbidity in surrounding 

surface waters. The suspended sediments and turbidity are expected to settle quickly 

out of the water column, and therefore no long-term impacts to surface water quality are 

expected. 

Vegetation and Wetlands.  The proposed action will impact 207.09 acres of existing 

Phragmites monoculture low quality wetland habitat. Of this acreage, the impact of 

23.71 acres is related to fill associated with the LOP and placement of hard structures in 

the interior drainage ponds resulting in a permanent loss of the existing wetlands. There 

are 157.47 acres of temporary impact associated with the interior drainage ponds and 

17.64 acres of temporary impact associated with the construction of the tidal 

wetland/mosaic of habitat feature. An EPW assessment resulted in a net gain of +87.51 

functional capacity units for freshwater wetlands and +6.68 functional capacity units for 

tidal wetlands. No compensatory mitigation is necessary, and the project maintains its 

self-mitigating status. 

Wildlife. Construction of the proposed action would not result in additional impacts to 

wildlife in relation to the range of impacts assessed in the FEIS. There may be potential 

beneficial impacts associated with the flattened slopes of the line of protection, as it 

allows for easier crossing by local wildlife.  

Threatened and Endangered Species. Construction of the proposed action would not 

result in additional impacts to threatened and endangered species in relation to the 

range of impacts assessed in the FEIS. 

Socioeconomics and Environmental Justice. Construction of the proposed action 

would not result in additional impacts to socioeconomics or environmental justice 

communities in relation to the range of impacts assessed in the FEIS. 

Cultural Resources. The proposed action would increase the risk to the Elm tree light 

and Hanger 38 due to the slight realignment of the seawall. However, construction of 

the proposed action would not result in additional adverse impacts to cultural resources 

from the range of impacts assessed in the FEIS. Coordination regarding minimization 

and/or mitigation of potential impacts is ongoing in accordance with the stipulations of 

the PA. 

Land Use and Zoning. Construction of the proposed action would not result in 

additional impacts to land use and zoning in the project area in relation to the range of 

impacts assessed in the FEIS. 

Recreation. Construction of the proposed action would not result in additional impacts 

to recreation in the project area in relation to the range of impacts assessed in the FEIS. 
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There is a small increase in recreational areas due to the increased width of the 

promenade under the proposed action. 

Aesthetics and Visual Resources. Construction of the levee under the proposed 

action would result in additional minor, short-term, temporary impacts to the viewshed 

as the levee settles to the design height. Once the levee has settled, there would be no 

additional impacts to viewshed in relation to the range of impacts assessed in the FEIS. 

Coastal Zone Management. Construction of the proposed action would not result in 

additional impacts that were not captured in the previous coastal zone management 

consistency determination. 

Hazardous, Toxic, and Radioactive Wastes. Construction of the proposed action 

would not result in additional impacts to HTRW in relation to the range of impacts 

assessed in the FEIS. The local partner will deliver the construction site free of HTRW 

materials and will cover the cost associated with the removal of hazardous material 

identified during construction. Any hazardous material would be removed and disposed 

of in accordance with all regulations. 

Transportation. Construction of the proposed action would have short-term minor 

impacts to transportation and traffic. Access roads would only be utilized by 

maintenance and emergency vehicles and are not proposed for use by the public. 

Air Quality. Construction of the proposed action would not have additional impacts to 

air quality in relation to the range of impacts assessed in the FEIS. 

Noise. Construction of the proposed action would result in a short-term, moderate, 

temporary noise increase. 

6.2 Comparison of Proposed Action Impacts to FEIS Impacts 

The following table compares the impacts of the NED Plan as documented in the FEIS 

(see Table 4-5 of the FEIS) and the impacts of the proposed action as documented in 

this MFR.  

Resource FEIS Impacts Proposed Action Impacts 

Geology, 
Topography, 
Soils 

Land disturbance: 52.8 acres 
for LOP, 187.2 acres for pond 
excavation, and 4.1 acres for 
road raisings. 

Land disturbance: 82 acres for 
LOP and 194  acres for pond 
excavation. The same soil 
types will be impacted as in 
the FEIS. 

Water Resources Beneficial impacts to water 
resources, including reduced 
sediment and other pollutant 
loadings, and improved water 
quality in stream channels and 
receiving waterbodies, 
including the Lower Bay. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 
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Vegetation and 
Wetlands 

Potential beneficial removal of 
invasive species and 
subsequent replanting with 
native vegetation. The NED 
Plan will impact 144.64 acres 
of existing Phragmites 
monoculture low quality 
wetland habitat. Of this 
acreage, the impact of 10.89 
acres is related to the fill 
associated with the LOP 
Project feature resulting in a 
permanent loss of the existing 
wetlands. There are 117.25 
acres of impact associated with 
the interior drainage project 
feature (with Drainage Areas B, 
C, and E) being created for 
surface water detention as well 
as 16.5 acres of impact 
associated with the 
construction of the tidal wetland 
(mosaic of habitat) feature. 

The proposed plan will impact 
207.09 acres of existing 
Phragmites monoculture low 
quality wetland habitat. Of this 
acreage, the impact of 23.71 
acres is related to fill 
associated with the LOP and 
placement of hard structures 
in the interior drainage ponds 
resulting in a permanent loss 
of the existing wetlands. There 
are 157.47 acres of temporary 
impact associated with the 
interior drainage ponds and 
17.64 acres of temporary 
impact associated with the 
construction of the tidal 
wetland/mosaic of habitat 
feature. An EPW assessment 
resulted in a net gain of 
+87.51 functional capacity 
units for freshwater wetlands 
and +6.68 functional capacity 
units for tidal wetlands. No 
compensatory mitigation is 
necessary, and the project 
maintains its self-mitigating 
status. 

Wildlife Improved habitats could benefit 
wildlife, including avian and 
water dependent species. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 
Potential beneficial impact 
associated with the flattened 
slopes of the LOP allowing for 
easier crossing by local 
wildlife. 

Threatened and 
Endangered 
Species 

No additional impacts from the 
NED plan.  

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 

Socioeconomics 
and 
Environmental 
Justice 

Coastal storm risk 
management would improve 
and potential housing impacts 
from storms would decrease 
considerably. NED Plan would 
result in positive impacts to all 
individuals in the Project area. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 



Memorandum for the Record  75 
SSSI Environmental Reevaluation  September 2023 

Cultural 
Resources 

The NED plan would have 
adverse effects on the NNRHP-
listed Miller Feld Army Airfield 
Historic District, including the 
potential demolition of the 
WWII fire tower and visual 
impacts to the Elm tree light, 
and Hangar 38. 

Additional risk to the Elm tree 
light and Hanger 38 
associated with the 
construction of the proposed 
action. 

Land Use and 
Zoning 

NED Plan would preserve 
existing open space for 
habitats and stormwater 
management. NED Plan 
compatible with land uses. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 

Recreation NED Plan would maintain, 
protect, and preserve existing 
parks and other recreational 
facilities. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 
Potential increase in 
recreational areas due to 
increased width of 
promenade. 

Aesthetics and 
Visual 

LOP would blend with 
surrounding landscapes. 
Excavation would result in 
increased open 
water/vegetation views. Miller 
Field views to sea could be 
obstructed and demolition of 
the fire tower, Elm Tree Light, 
and alteration of Hangar 38 
could change the visual 
character. 

Additional minor, short-term, 
temporary impacts to 
viewshed from the levee as 
the levee settles to the design 
height assessed in the FEIS. 

Coastal Zone 
Management 

Consistent with State CMP and 
NYC’s LWRP policies. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 

Hazardous, Toxic, 
Radioactive 
Material 

Any hazardous materials 
discovered through 
construction would be removed 
and disposed of in accordance 
with all regulations. 

No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 

Transportation Minimal construction traffic 
impacts. Road raisings would 
require street closures and 
traffic flows would be 
temporarily affected. 

Minimal construction traffic 
impacts. Access roads would 
only be used by maintenance 
and emergency vehicles. 
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Air Quality No change from current status. No additional impacts in 
relation to the range of 
impacts assessed in the FEIS. 

Noise Localized temporary noise 
increases typical of 
construction. No blasting 
required. Pile driving vibrations 
would be monitored. 

Localized temporary noise 
increases typical of 
construction. No blasting 
required. Pile driving 
vibrations would be monitored. 

Table 34: Summary comparison of the NED Plan and the proposed action 

6.3 Compliance Table 

Federal Statutes Level of Compliance1 

Anadromous Fish Conservation Act N/A 

Archeological and Historic Preservation 
Act 

TBC 

Clean Air Act Full 

Clean Water Act Full 

Coastal Barrier Resources Act N/A 

Coastal Zone Management Act Full 

Comprehensive Environmental 
Response, Compensation and Liability 
Act 

Full 

Endangered Species Act Full 

Estuary Protection Act N/A 

Federal Water Project Recreation Act N/A 

Fish and Wildlife Coordination Act Full 

Land and Water Conservation Fund Act N/A 

Marine Mammal Protection Act Full 

National Historic Preservation Act TBC 

National Environmental Policy Act Full 

Resource Conservation and Recovery 
Act 

N/A 

Rivers and Harbors Act Full 

Watershed Protection and Flood 
Prevention Act 

N/A 

Wild and Scenic Rivers Act Full 

  

Executive Orders, Memoranda, etc.  

Migratory Bird (E.O. 13186) Full 

Protection and Enhancement of 
Environmental Quality (E.O. 11514) 

Full 

Protection and Enhancement of Cultural 
Environment (E.O. 11593) 

Full 

Floodplain Management (E.O. 11988) Full 

Protection of Wetlands (E.O. 11990) Full 
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Prime and Unique Farmlands (CEQ 
Memorandum, 11 Aug. 80) 

N/A 

Environmental Justice in Minority and 
Low-Income Populations (E.O. 12898) 

Full 

Protection of Children from Health Risks 
& Safety Risks (E.O. 13045) 

Full 

Table 35: Environmental compliance of the proposed action 

1Level of Compliance:  

Full Compliance (Full): Having met all requirements of the statute, E.O., or other environmental requirements 

for the current stage of planning. 

To Be Completed (TBC): Compliance will be completed when funds are authorized to progress into the next 

phase of work. 

Non-Compliance (NC): Violation of a requirement of the statute, E.O., or other environmental requirement. 

Not Applicable (N/A): No requirements for the statute, E.O., or other environmental requirement for the current 

stage of planning. 

 

7 Conclusion 

The assessment of each design change of the proposed action resulted in minor, de 

minimis, beneficial, or no significant impacts to the resources. No adverse significant 

impacts were identified. The results of this analysis are within the range of impacts 

identified in the FEIS. The District has determined that this MFR is sufficient 

environmental documentation and that no additional NEPA documentation is necessary. 
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REVISED SECTION 404(b)(1) GUIDELINES EVALUATION, 

SOUTH SHORE OF STATEN ISLAND COASTAL STORM RISK 

MANAGEMENT PROJECT, NEW YORK CITY, NEW YORK 

 

INTRODUCTION 

This document presents an updated Section 404(b)(1) guidelines evaluation for the South Shore 

of Staten Island Coastal Storm Risk Management Project (hereafter referred to as “Project”) 

Validation Report. The primary goal of the Project is to reduce the risk of damages from 

hurricane and storm surge flooding along the south shore of Staten Island. A previous 404(b)(1) 

evaluation was completed in September 2016 during the Feasibility phase of the Project for the 

Final Environmental Impact Statement and is available online as Appendix B of that report here 

(USACE 2016). This evaluation updates the previously completed evaluation and incorporates 

design changes that have occurred during the Pre-construction Engineering and Design (PED) 

phase of the Project. The previous evaluation assessed the NED Plan. This updated evaluation 

will assess the proposed action which includes all design changes to date (see Section 4 of the 

MFR). The evaluation is based on the regulations found in 40 CFR 230, Section 404(b)(1): 

Guidelines for Specification of Disposal Sites for Dredged or Fill Material. The regulations 

implement sections 404(b) and 401(1) of the Clean Water Act, which govern disposal of dredged 

and fill material inside the territorial sea baseline [§230.2(b)]. 

DRAFT 404(b)(1) EVALUATION 

The following Section 404(b)(1) evaluation is presented in a format consistent with typical 

evaluations in the New York City area and addresses all required elements of the evaluation. 

I. Project Description 

a. Location - The project is located solely within the Borough of Staten Island, City 

of New York, and is made up of 5.5 miles of coastline from Fort Wadsworth to 

Oakwood Beach.  

 

b. General Description – The proposed action involves construction of a line of 

protection (LOP) consisting of a double sheet pile seawall along a majority of the 

reach (approximately 80%) serving as the first line of defense against severe 

coastal surge flooding and wave forces. The remainder of the LOP would consist 

of 2,112 feet of floodwall (1,569 feet of T-shaped floodwall and 543 feet of I-

wall) and 3,400 feet of levee. The crest elevation of the LOP would be +21.4 feet 

NAVD88. The LOP would also include a closure structure at Hylan Boulevard, 

drainage control structures for existing storm water outfalls, tide gate structures, 

vehicle and pedestrian access structures, and replacement of the existing 

boardwalk. The proposed action also involves excavation of interior areas to 

augment/create 5 ponds that would alleviate flooding that may subsequently occur 

https://www.nan.usace.army.mil/Missions/Civil-Works/Projects-in-New-York/South-Shore-of-Staten-Island/


from interior runoff. In addition, a tidal wetland/mosaic of habitats feature would 

be constructed to provide additional enhanced areas of low and high marsh. 

 

c. Authority and Purpose – The project is authorized by a United States House of 

Representatives Committee on Public Works and Transportation resolution dated 

May 13, 1993. Public Law 113-2, The Disaster Relief Appropriations Act of 

2013, will provide authorization for construction. An EIS was published by the 

United States Army Corps of Engineers (USACE), New York District (District) in 

2016. The New York State Department of Environmental Conservation 

(NYSDEC) is the non-Federal sponsor of the Project. New York City Department 

of Environmental Protection (NYCDEP), and New York City Department of 

Parks and Recreation (NYCDPR) are the local sponsors to NYSDEC. 

 

d. General Description of Fill Material –  

 

(1) General Characteristics of Material – Foundation fill material, which 

would be the predominant material for the buried seawall, would generally 

consist of coarse to fine sands with varying amounts of clay, silt, and 

gravel. Any excavated material containing Phragmites rhizomes would be 

properly disposed of, or, only used in the core of the LOP in areas not 

exposed to light or water. Common fill would be used for the core and 

shell material of the levee and would be brought in from outside of the 

project area.  

 

The interior areas will be over-excavated during grading activities to 

remove Phragmites rhizomes prior to placement of clean soil. This soil 

would consist of loamy sand in emergent planting zones and of sandy 

loam in upland areas. Topsoil will also be used in planting areas. 

 

(2) Quantity of Material – The estimated fill quantity is 330,000 cubic yards 

of cover fill for the landside and waterside slopes of the seawall. 

 

e. Proposed Discharge Site –  

 

(1) Location – Project area as described above in I a.  

 

(2) Size – The double sheet pile seawall would have a crest elevation of +21.4 

feet NAVD88. The maximum width of the seawall feature, including sand 

cover, would be approximately 180 feet, and the length would be 22,700 

feet. The levee would have a final construction elevation of +17.7 feet 

NAVD88, to allow for settlement to design elevation of +16.9 feet 

NAVD88. The levee would be 3,400 feet in length, with a maximum 

width of approximately 150 feet. The floodwall would have a design 



elevation of +19.4 feet NAVD88. The floodwall would be approximately 

2,112 feet in length, with a maximum width of approximately 130 feet. 

 

(3) Type of Sites/Habitat – Fill placement would be in a beach/coastal plain 

habitat. Surface water classifications in the vicinity of the Project area are 

SB in the Lower Bay and I/C for surface water in the interior lower 

watershed, as designated by the NYSDEC. SB saline surface waters 

permit primary and secondary contact recreation and fishing. Class I saline 

surface waters permit secondary contact recreation and fishing. Class C 

fresh waters permit fishing. 

 

(4) Time and Duration of Disposal – In the FEIS, construction was expected 

to take 3.3 years. During PED, a CSRA was conducted for the double 

sheet pile seawall to develop a cost estimate suitable for cost certification. 

The CSRA confirmed a construction duration of 119 months and 

identified an overall schedule contingency of 81 months, for an overall 

duration of 200 months. Note: These durations will be updated after the 

new CSRA is conducted.  

 

Because osprey, northern harrier, Coopers hawk, and Peregrine falcon 

have the potential to nest, forage or flyover the lower watershed Project 

areas, a pre-construction survey would be conducted for these species. If 

these species are observed or nesting, measures would be taken to avoid 

impacting these species during construction and operation of the NED 

Plan. The District would coordinate construction activities with the U.S. 

Fish and Wildlife Service, the National Marine Fisheries Services, and 

NYSDEC to ensure no adverse impacts to protected species. USACE has 

determined that construction of the tidal wetland at Oakwood Beach “may 

affect but is not likely to adversely affect” the Rufa Red Knot. In their 

Endangered Species Act Section 7 Coordination, the USFWS identified 

the Rufa Red Knot as feeding in the Great Kills vicinity, which is south of 

Oakwood Beach, which is the southern end of the Project area. The 

USFWS indicated a possibility that it might also feed in the Oakwood 

Beach area. To protect the Rufa Red Knot from disturbance, the USFWS 

recommended a seasonal window that would preclude construction in the 

Oakwood Beach area between May 1 and June 15 and also between July 

15 and November 30, with the understanding that it can be modified if two 

years of surveys show no red knots are utilizing the Oakwood Beach area.  

 

During PED, USACE biologists have conducted annual surveys from 

2017 – 2022. Based on this data, USACE maintains its position that a 

seasonal window for red knot is not necessary during construction. 

USACE will use an environmental monitor during construction in this 



limited geographic area from 1 May – 15 June as there have been 

infrequent sightings of red knot during this period.  

 

f. Disposal Method – Hydraulic construction equipment, such as bulldozers and 

backhoes, depending upon the construction methods selected by the contractor(s). 

It is expected that all material associated with the construction would be 

transported by truck and that all construction equipment would be land-based. 

II. Factual Determinations 

a. Physical Substrate Demonstration – 

(1) Substrate Elevation and Slope - No major impacts; the beach slope would 

be relatively unaffected by the LOP. Interior drainage areas would be 

excavated to approximately -2 feet NAVD88 at the lowest point. 

 

(2) Sediment Type – No major impacts because sediment grain size of fill 

material would be similar to that of the existing environment.  

 

(3) Dredged Material Movement – No major impacts because no offshore 

dredging would occur, and no offshore dredged material would be used as 

fill. Excavation material from ponds would likely be disposed of outside 

the Project area. 

 

(4) Physical Effects on Benthos – Some benthic invertebrates may be 

buried/smothered by LOP construction and disturbed during excavation of 

ponds. However, long-term effects are not anticipated. 

 

(5) Other Effects – Not applicable (N/A). 

 

(6) Action to Minimize Impacts – N/A. 

 

b. Water Circulation, Fluctuations, and Salinity Determinations 

 

(1) Water – Consider effects on: 

(a) Salinity – The proposed tide gate at the levee would remain open 

during normal tidal elevations to allow passage of saline tidewater 

into the existing tidal marsh area and drainage of rainfall runoff. 

Consequently, no salinity effects are expected. 

 

The proposed tide gates in the seawall structure at Oakwood Beach 

would only allow for freshwater outflows only and no tidal 

exchange. The operation of these gates was determined through 

coordination with NYC and NYS. As the marsh areas behind the 



seawall in Oakwood Beach are currently freshwater, no salinity 

effects are expected. 

 

(b) Water Chemistry – The proposed action is expected to result in 

improved water quality in the watershed. Without the proposed 

action, runoff would not be collected and directed to the proposed 

ponds. The proposed ponds function as wetlands that provide 

physical, chemical, and biological treatment of pollutants 

contained within runoff; flow rates into wetlands are attenuated, 

allowing sediment and organic debris to settle. During this process, 

nutrients undergo both chemical and biological transformation in a 

wetland. Nitrogen can be naturally altered into forms that are more 

favorable to uptake by wetland plants and phosphorus is readily 

precipitated out of water in many of its chemical forms, depending 

on the pH of the water and is also utilized by plants. Proposed 

ponds can also reduce fecal coliform concentrations by detaining 

water, allowing for die-off of microorganisms.  

 

(c) Clarity – Temporary increases in turbidity and suspended sediment 

during excavation of ponds and placement of fill for the LOP. 

Long-term impacts are not expected because fill material, 

dominated by coarse material (sand) would settle quickly out of the 

water column. 

 

(d) Color – Minor short-term changes are possible in interior drainage 

areas due to turbid water. 

 

(e) Odor – Not measurable. 

 

(f) Taste – N/A. 

 

(g) Dissolved Gas Levels – Not expected. 

 

(h) Nutrients – Potential long-term increase due to proposed ponds 

functioning as wetlands.  

 

(i) Eutrophication – N/A. 

 

(j) Other – N/A. 

 

(2) Current Pattern and Circulation 

(a) Current Pattern and Flow – The LOP would be constructed parallel 

to the shoreline and would reduce the drift and deposition of sand 



inland. A prevailing east to west littoral drift of sand is a known 

pattern on the south shore of Staten Island. However, the LOP is 

not expected to significantly alter or interrupt these littoral drift 

patterns. 

 

(b) Velocity – No major impacts. 

 

(c) Stratification – N/A. 

 

(3) Normal Water Level Fluctuations – N/A. 

 

(4) Salinity Gradient – No impact. 

 

(5) Actions that Will be Taken to Minimize Impacts – N/A. 

 

c. Suspended Particulate/Turbidity Determination – 

(1) Expected Changes – Short-term increases are expected due to pond 

excavation. 

 

(2) Effects on Chemical and Physical Properties of the Water Column 

(a) Light Penetration – Sediments dominated by coarse textured soil 

material that will settle rapidly out of the water column. Minor, 

temporary impacts are anticipated. 

 

(b) Dissolved Oxygen – No adverse effects. Long-term effects 

expected to be positive from improved water quality.  

 

(c) Toxic Metals and Organics – No adverse effects. The proposed 

action may potentially involve the disturbance of groundwater in 

areas where prior uses, regulatory database searches, and testing 

have indicated a potential for the presence of hazardous materials 

in the soil and/or groundwater. These locations would be tested in 

accordance with NYCDEC protocols prior to construction. If 

contaminated materials are found, they would be removed and 

disposed of in accordance with all City, State, and Federal 

regulations. The proposed action would handle contaminated 

groundwater in accordance with all regulations. Any required 

dewatering would be treated and discharged in coordination with 

NYSDEC and in compliance with the State Pollutant Discharge 

Elimination System (SPDES) Permit. The proposed action 

involves potential beneficial impacts associated with cleanup of 

hazardous materials. 

 



(d) Pathogens – N/A. 

 

(e) Aesthetics – Temporary increase in turbidity. 

 

(f) Others as Appropriate – N/A. 

 

(3) Effects on Biota 

(a) Primary Production, Photosynthesis – Potential short-term 

disruption from excavation of ponds. Long-term effects expected 

to be positive from improved water quality. 

 

(b) Suspension/Filter Feeders – No significant effects. 

 

(c) Sight Feeders – Fishes and motile invertebrates are generally 

capable of avoiding areas of degraded water quality. Therefore, 

significant effects are not anticipated. However, suspended 

sediments that settle out of the water column will smother eggs of 

demersal egg-laying fish that may spawn in the work area during 

the construction period. 

 

(4) Action to Minimize Impacts – N/A. 

 

d. Contaminant Determination – The proposed action may potentially involve the 

disturbance of soil and groundwater in areas where prior uses, regulatory database 

searches, and testing have indicated a potential for the presence of hazardous 

materials in the soil and/or groundwater. Under the proposed action, these 

locations would be tested in accordance with NYCDEC protocols prior to 

construction. If contaminated materials are found, they would be removed and 

disposed of in accordance with all City, State, and Federal regulations. In 

addition, the proposed action would handle contaminated groundwater in 

accordance with all regulations and in compliance with the conditions of the 

SPDES permit. The proposed action involves potential beneficial impacts 

associated with cleanup of hazardous materials. 

 

e. Aquatic Ecosystems and Organisms Determination 

 

(1) Effects on Plankton/Nekton – No significant resident aquatic resources are 

identified in the Project area. Potential short-term disruption from 

excavation of ponds. 

 

(2) Effects on Benthos – Some benthic species and some embryonic/juvenile 

nekton may be buried during LOP construction and disturbed during 



excavation of ponds. 

 

(3) Effects on Aquatic Food Web - Long-term adverse effects are not 

anticipated. The proposed action is expected to result in improved water 

quality in the watershed. 

 

(4) Effects on Special Aquatic Sites 

 

(a) Sanctuaries and Refuges – N/A. 

 

(b) Wetlands - The proposed action will impact approximately 183.38 

acres of existing Phragmites monoculture low quality wetland 

habitat and permanently impact 23.71 acres. Of this acreage, 21.09 

acres of permanent impact is related to construction of the LOP 

and the remaining 2.62 acres is due to the placement of hard 

structures (i.e., drainage structures) in the interior. There are 

157.47 acres of temporary impacts associated with the interior 

drainage project feature (within Drainage Areas B, C, and E) being 

created for surface water detention as well as 17.64 acres of impact 

associated with the construction of the tidal wetland/mosaic of 

habitat feature. The remaining 8.27 acres of temporary disturbance 

is associated with vegetation disturbances in the LOP area that will 

be restored post-construction. 

 

There will be a long-term positive impact to approximately 183.38 

acres of native wetland vegetation associated with Phragmites 

removal activities (excavation of rhizomes, planting/seeding with 

native vegetation, and grading to improve hydrology). There will 

be further long-term positive impacts to approximately 17.16 acres 

of native wetland vegetation due to the creation of this habitat via 

excavation for the interior drainage project feature in an area that 

was previously upland.  

 

The wetland acre impact calculation showed a net loss, of 

approximately 6.5 acres, in total acres of wetland. A functional 

assessment was conducted in September 2022 (using Evaluation of 

Planned Wetlands methodology) to determine whether the increase 

in wetland functional value of the proposed wetlands was 

sufficient to offset the loss of wetland acres related to construction. 

The assessment found that there was a net gain in wetland 

functional value in construction of the proposed action. Taken as a 

whole, the proposed action would produce a net significant 

positive impact on wetland habitats and the quality of wetlands in 



the Project area. The Project is designed to be self-mitigating, and 

no further compensatory mitigation is proposed. Monitoring and 

adaptive management of the restored wetlands for five years will 

ensure proper hydrologic function and establishment of wetland 

habitat. 

 

(c) Mud Flat – Mud flat habitats were considered in the wetland 

assessment described in the previous section. 

 

(d) Vegetated Shallows – N/A. 

 

(e) Shoreline – The shoreline would be unaffected. 

 

(f) Riffle and Pool Complexes – N/A.  

 

(5) Threatened and Endangered Species – No Federal or state endangered or 

threatened species are expected to be impacted. 

 

(6) Other Wildlife – No impacts. 

 

(7) Actions to Minimize Impacts - A Monitoring Plan was developed as part 

of the FEIS (see Appendix J of that document) to evaluate the success of 

the natural protective features over a five-year period post-construction. 

This Monitoring Plan has been updated (see Appendix D of the MFR). 

 

f. Proposed Disposal Site Determination 

 

(1) Mixing Zone Determination - Because of the short-term duration of the 

effects, the vertical and horizontal mixing zones are negligible. 

 

(2) Determination of Compliance with Applicable Water Quality Standards - 

The NYSDEC classifies this Project area as SB waters in the Lower Bay, 

and as I/C  in the interior lower watershed. See section I(e)(iii) above for 

descriptions of these classifications. State water quality standards would 

not be exceeded by the NED Plan in the short-term. Over the long-term, 

water quality would be improved. 

 

(3) Potential Effects on Human Use Characteristics 

 

(a) Municipal and Private Water Supply – N/A. 

 

(b) Recreational and Commercial Fisheries – Implementation of the 

proposed action would provide an opportunity to maintain and 



preserve the Project area’s many existing parks and other 

recreational facilities for the foreseeable future. The proposed 

action also allows for the possibility that the risk reduction 

measures would enhance recreational opportunities. Minimal 

adverse impacts to sport fishery. Improved water quality would 

enhance recreational use and the commercial fisheries value of the 

Lower Bay. 

 

(c) Water-Related Recreation – Improved water quality would 

enhance recreational use of the Lower Bay. 

 

(d) Parks, National and Historic Monuments, National Seashores, 

Wilderness Areas, Research Sites, and Similar Preserves – No 

adverse effects.  

g. Determination of Cumulative Effects on the Aquatic Ecosystem – None 

anticipated. All construction work will be in a beach/coastal plain habitat. Impacts 

associated with excavation and fill placements are anticipated to be short-term.  

 

h. Determination of Secondary Effects on the Aquatic Ecosystem - Beneficial 

impacts to aquatic ecosystem would occur through construction of tidal wetlands 

and improved freshwater wetland quality and habitats. 

III. Findings of Compliance or Noncompliance 

a. No significant adaptations of the guidelines were made relative to this evaluation. 

b. Several alternatives to reduce the risk of damages from hurricane and storm surge 

flooding along the south shore of Staten Island were considered in the 2016 FEIS. 

The proposed design changes are being considered as an alternative to the 

recommended buried rock seawall design described in the FEIS. There are no 

practicable alternatives under the jurisdiction of Section 404(b)(1) guidelines. 

c. The proposed action does not appear to violate applicable state water quality 

standards or effluent standards 

d. The proposed LOP placement and pond excavations would not violate the Toxic 

Effluent Standards of Section 307 of the Clean Water Act. 

e. The proposed action would have no adverse impact on endangered species or their 

critical habitats. (Endangered Species Act of 1973). 

f. The proposed action would have no impact on marine sanctuaries designated by 

the Marine Protection, Research, and Sanctuaries Act of 1972. 

g. The proposed placement of the LOP and pond excavations would not result in 

significant adverse effects on human health and welfare, including municipal and 

private water supplies, recreational and commercial fishing, plankton, fish, 

shellfish, wildlife, and special aquatic sites. Significant adverse effects on aquatic 

ecosystem diversity productivity and stability, and recreational, aesthetic and 

economic values would not occur. 



h. Appropriate steps to minimize potential adverse impacts of the discharge on 

aquatic systems include good engineering practices. 

i. On the basis of the guidelines, the proposed site for placement of the LOP and 

excavation of ponds is specified as complying with the requirements of these 

guidelines. 

IV. Conclusions 

Based on all of the above, the proposed action is determined to be in compliance with 

the Section 404(b)(1) Guidelines, subject to appropriate and reasonable conditions, to 

be determined on a case-by-case basis, to protect the public interest. 
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1. Introduction 

An Evaluation for Planned Wetlands (EPW) functional assessment was completed for 

the South Shore of Staten Island (SSSI) project in September 2022 by New York District 

(NYD) biologists to document the difference in existing and proposed wetland 

conditions.  This assessment was completed as a result of comments received from 

USACE North Atlantic Division (NAD) on the project Validation Report concerning the 

need to quantitatively document that the increase in wetland functions value is sufficient 

to offset the loss of wetland acres related to construction.  

The EPW model is approved for regional use in three Level III Ecoregions: Northeastern 

Coastal Zone, Northern Piedmont, and Atlantic Coast Pine Barrens (USACE 2018a). An 

ecoregion is an area across which the ecosystems are similar. This model was selected 

for the SSSI assessment as the project is within the Northern Piedmont Level III 

Ecoregion. 

The project is currently in the Construction phase; designs have been refined since the 

publication of the Final Environmental Impact Statement (FEIS) (USACE 2016). The 

Feasibility and Design Study developed a project feature in partnership and in 

coordination with the USACE Vertical Team as well as the non-Federal Sponsor, the 

New York State Department of Environmental Conservation (NYSDEC), and was 

formulated and documented as “self-mitigating” with respect to construction impacts to 

existing wetlands.  The changes to designs are described in Section 8 of the SSSI 

Validation Report (USACE 2023a) and Section 4 of the environmental documentation 

contained in a Memorandum for the Record (MFR) (USACE 2023b). Concerns that 

design changes may increase the project impacts to acres of wetlands and in turn 

impact the project’s self-mitigating status (if impacts to acres of wetlands were found to 

be greater than the additional acres of wetlands created through construction of the 

project) led the NYD to perform an updated analysis of wetland acre impacts.  

In April 2021, the NYD calculated impacts to acres of wetlands using the latest available 

designs for each contract area. In 2023, the permanent impacts to wetland acres were 

recalculated using refined design plans for the line of protection. The results of the 

wetland acre impact analysis show a quantitative net loss of approximately 6.5 acres of 

wetlands due to construction of the proposed action. However, the permanent impacts 

to wetlands along the line of protection and due to placement of hard structures in the 

interior drainage areas are more than offset by the increase in wetland function within 

the approximately 180 acres of the interior, qualitatively resulting in no net loss of 

wetlands. No net loss means that wetland functions must be restored through the 

mitigation process of creating new wetlands or preserving existing wetlands and 

enhancing their functionality.  

In addition to restoring the approximately 180 acres of temporarily disturbed wetlands 

by replanting with native species, those areas will be functionally enhanced by 

regrading to the existing contours to improve wetland topography/hydrology. The interior 
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upland areas will be regraded to support wetland vegetation and to better manage flood 

risk by providing efficient water transfer within the system. Contouring would emphasize 

restoration of existing drainage and landform patterns, to the greatest extent 

practicable. The constructed wetlands will support a diverse wetland community with 

greater interspersion of vegetation cover types and water/vegetation than what is 

currently present in the Phragmites monocultures. During grading activities, the ponds 

will be over-excavated by 1 foot to remove Phragmites rhizomes present in the soil, and 

a foot of clean planting material will be placed. Hydrologic conditions will be improved 

because of the construction of permanent micro pools (with depths of approximately 3 

feet) and extended detention basins (with approximately 18 inches of standing water 

expected on average). These improvements would increase wildlife value by providing a 

larger variety of habitats than the existing conditions and would increase channel 

connectivity for fish and other aquatic species (specifically in Area C, where there is 

viable fish habitat). 

This EPW Report documents the EPW methodology and results of this assessment. 

The existing wetland conditions are used to describe the baseline to which the proposed 

conditions will be compared. This comparison has determined that the SSSI project 

continues to maintain its self-mitigating status, as documented in the FEIS (USACE 

2016), and that no compensatory mitigation is necessary.  

2. Project Area Context 

The SSSI project area is in Staten Island, New York, and extends along the shoreline 

from Fort Wadsworth (near the Verrazano Narrows Bridge) to Oakwood Beach (near 

Great Kills Park) (See Figure 1 below). For this EPW assessment, the areas of 

temporary disturbances, permanent impacts, and offset (areas of existing upland areas 

that will be converted to wetland habitats in the proposed condition) were analyzed for 

each contract area. 
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Figure 1: South Shore of Staten Island project area. 

The terms used in the analysis of potential impacts to wetlands are defined below. 

These terms have been used in prior wetland acreage impact calculations and 

functional assessments. These terms were not explicitly defined in the FEIS; however, 

the concepts are the same.  

• Permanent impacts to wetlands include all areas where fill or hard structures 

would be placed. 

 

• Temporary disturbances to wetlands include all areas where excavation or 

vegetation disturbance would occur during construction. These disturbances are 

expected to be short-term and will subside as vegetation establishes (typically 1-

5 years post-construction. 

 

• Enhancement is defined in Appendix C of ER 1105-2-100 as “the net 

improvement an alternative plan, or project, makes to ecological resources 

(singularly or collectively) compared to the ‘without’ plan or condition.” (USACE 

2019).  

 

For SSSI, enhancement is the improvements made through the removal of 

existing Phragmites monoculture wetlands during excavation, replanting of native 
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plantings or seeding once construction is complete, and regrading to existing 

contours to improve wetland topography and hydrology.  

 

• Offsets include areas of existing uplands that would be converted to wetland 

habitats during construction. 

 

• Net impacts, or the acres of wetland offsets required for the project to be 

considered fully self-mitigating, was determined by subtracting the acres of 

permanently impacted wetlands from the acres of wetland offsets. 

3. Existing Wetland Descriptions 

Existing wetland areas that would be subject to temporary disturbances and permanent 

impacts during construction of the project are described below by contract area. These 

descriptions reflect the information in available wetland delineation reports (USACE 

2018b; 2020a), bio-benchmarking reports (USACE 2018c; 2019a; 2019b; 2019c), and 

field observations. The species present in existing wetlands, as described below, are 

listed with proposed plantings in Appendix A. Hydrology within the wetlands is primarily 

provided by groundwater and is heavily influenced by stormwater runoff. Debris and 

dumped material, such as car engines and tires, have been observed throughout the 

wetlands in the project area, especially in Areas B and E.  

A. Interior Drainage Area B 

Interior drainage Area B is within the Oakwood Beach watershed. These 

wetlands are bounded by Kissam Avenue to the west, residential neighborhoods 

along Mill Road and Milton Avenue to the north, residential neighborhoods along 

Tysens Lane to the east, and by Cedar Grove beach to the south. See Figure 2. 

This is an estuarine emergent wetland dominated by common reed, with lower 

densities of jewelweed, chairmaker’s bulrush, and poison ivy. Groundseltree and 

black locust were observed along the edge of the wetland. Trees present within 

the wetland include sweetgum, black cherry, tree of heaven, and red maple. The 

surrounding uplands are primarily residential developments with some smaller 

forested areas along the northern and western boundaries.  

B. Interior Drainage Area C 

Interior drainage Area C is within the New Creek watershed and consists of three 

wetland areas. From west to east, these wetland areas are Pond 3, Pond 1, and 

Pond 2. See Figure 3. 

The first, referred to as Pond 3, is bounded by Olympia Boulevard to the north, 

Graham Boulevard to the east, Father Capodanno Boulevard to the south, and 

Hunter Avenue to the west. This is a palustrine emergent wetland dominated by 

common reed with low densities of jewelweed, frost grape, and Hercules club. 

The area northwest of the box culvert was previously restored by New York City 
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(NYC) Parks and includes several native species such as goldenrod, white heath 

aster, sneeze weed, Pennsylvania smartweed, yellownut sedge, blue vervain, 

soft rush, sweetscent, late boneset, marsh mallow, wild mint, and deer tongue. 

Trees identified within the wetland area include black locust, white mulberry, and 

tree of heaven. The surrounding upland areas are residential developments. The 

shoreline bank was observed to have minimal to moderate erosion. This wetland 

is connected to Pond 1 through a large box culvert.  

The second, referred to as Pond 1, is bounded by Olympia Boulevard to the 

north, Slater Boulevard to the east, Quincy Avenue to the south, and Graham 

Boulevard to the west. This is a palustrine emergent wetland dominated by 

common reed. The area southeast of the box culvert was previously restored by 

NYC Parks and includes similar species as in Pond 3. The surrounding upland 

areas are primarily residential developments and roadways.  

The third, referred to as Pond 2, is bounded by Olympia Boulevard to the north, 

the residential neighborhood along Seaview Avenue to the east, Quincy Avenue 

to the south, and by Dongan Hills Avenue to the west. This is a palustrine 

emergent wetland dominated by common reed. The surrounding uplands are 

residential developments and wooded areas.  

C. Interior Drainage Area E 

Interior drainage Area E is within the South Beach watershed. It is bounded by 

the residential areas south of Olympia Boulevard to the north, by Sand Lane to 

the east, by Father Capodanno Boulevard to the south, and by Ocean Breeze 

Park to the west. See Figure 3. 

This is a palustrine emergent wetland with smaller freshwater pond and 

palustrine forested/shrub wetland components. The wetland is dominated by 

common reed and rough goldenrod in the herbaceous layer and by black willow 

in the shrub/sapling layer. Species noted along the perimeter of the wetland 

include tree of heaven, Japanese knotweed, white mulberry, multiflora rose, 

porcelain berry, and mugwort. Native species observed within the wetland 

include sensitive fern, heath aster, and soft rush. The surrounding uplands are 

largely residential areas, with Ocean Breeze Park along the western boundary of 

the wetland.  

D. Tidal Wetland/Mosaic of Habitats 

The tidal wetland/mosaic of habitats feature is south of interior drainage Area B 

and is within the same wetland complex. It is bounded by Area B and Cedar 

Grove Avenue to the north and east, by a sandbag wall that follows Oakwood 

Beach and Cedar Grove Beach to the south, and by Tarlton Avenue to the west. 

It is bisected by Kissam Avenue and two streets (Fox Lane and Fox Beach 

Avenue) cross through the western end of the wetland. See Figure 2. 
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These are estuarine emergent wetlands dominated by common reed. The 

wetland areas upstream of Kissam Avenue are predominantly freshwater as 

indicated by salinity measurements. The wetlands below Kissam Avenue are 

tidally influenced, however the existing tide gate southwest of Tarlton Avenue 

and the wooden seawall further downstream both impede outflow during low tide. 

The tidal portion of the wetlands includes areas of mudflat and patches of smooth 

cordgrass.  

E. Seawall 

The seawall feature runs from Oakwood Beach to Fort Wadsworth; however, 

wetlands are only present in the Oakwood Beach area within the seawall 

footprint.  The seawall feature includes existing freshwater and tidal wetlands. 

See Figure 2. 

The freshwater wetlands within the seawall footprint are bounded to the north by 

Area B, to the east by Cedar Grove Beach Place, to the south by the Tidal 

Wetlands/Mosaic of Habitats feature, and to the west by Kissam Avenue. These 

are estuarine emergent wetlands dominated by common reed. 

There are two areas of tidal wetlands within the seawall footprint. The first is 

bounded by the larger wetland complex to the north, Kissam Avenue to the east, 

the Tidal Wetland/Mosaic of Habitats feature to the south, and by Fox Lane to the 

west. The second tidal wetland area is bounded by Cedar Grove Avenue to the 

north, Tarlton Street to the east, and by wetlands to the south and west. Both 

areas are estuarine emergent wetlands dominated by common reed. 

F. Levee 

The levee feature is directly east of Great Kills Park and runs parallel to Buffalo 

Street. It is bounded by Hylan Boulevard to the north, by the residential areas 

along Chesterton Avenue and wetland complex to the east, by the wastewater 

treatment plant to the south, and by Great Kills Park to the west. These are 

estuarine emergent wetlands dominated by common reed with lower densities of 

jewelweed and bugleweed. The northern portion of the wetland includes a 

wooded area dominated by tree of heaven, white mulberry, and elm. The 

southern third of the wetland is largely mudflat. See Figure 2. 

G. Floodwall 

The floodwall runs along the south and west of the Oakwood Beach wastewater 

treatment plant. It is bounded on the north and west by the treatment plant and to 

the south and east by Oakwood Beach Creek. These wetlands are primarily 

mudflat dominated by common reed. The areas along the western and southern 

boundaries of the treatment plant include common reed, poison ivy, tree of 

heaven, and mulberry. The shoreline bank was observed to have minimal to 
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moderate erosion. There is a steep slope leading up to the Wastewater 

Treatment Plant from the Oakwood Beach Creek. See Figure 2. 
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Figure 2: Delineated wetlands and proposed contracts in the Oakwood Beach area 
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Figure 3: Delineated wetlands and proposed contracts in New Creek and South Beach areas.
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4. Assessment Approach 

Numerous data collection efforts took place during the Pre-Construction Engineering 

and Design (PED) phase of the SSSI project. NYD biologists used data from existing 

reports, in addition to knowledge of the area, to complete the EPW datasheets. The 

data includes previous wetland delineation reports, groundwater monitoring reports, bio-

benchmarking reports, and design plans for each contract area. Existing wetlands were 

assessed by contract area, as described in Section 3.  

Six wetland functions were analyzed for each habitat type including 1) Shoreline bank 

erosion control, 2) Sediment stabilization, 3) Water quality, 4) Wildlife, 5) Fish, and 6) 

Uniqueness/Heritage. The Functional Capacity Indicators (FCIs) were then calculated to 

score the wetland’s relative functional capacity. Results were grouped by wetland type 

(freshwater and tidal).  

NYD biologists visited the project area in August 2022 to field verify the FCIs assigned 

during the desktop assessment. FCIs for each contract were adjusted as needed based 

on field observations. 

5. Evaluation of Planned Wetlands (EPW) 

A. EPW Process 

The EPW handbook (Bartoldus 1994) describes EPW as “... a rapid-assessment 

procedure used to determine whether a planned wetland has been adequately designed 

to achieve defined wetland function goals. The EPW allows the designer and decision 

maker to identify characteristics which are important to each function and determine 

how and if the planning goals are attainable.” Details on the EPW process described 

below were taken from the handbook.  

The wetland assessment area (WAA) represents a designated wetland area to which 

the planned wetland area will be compared. For the SSSI EPW assessment, the WAA 

for each contract was defined as the areas of existing wetlands with anticipated 

permanent impacts and/or temporary disturbances. 

The EPW evaluates a site on six major wetland functions. The functions used in the 

EPW are defined in Table 1. For the SSSI EPW assessment, the Non-Tidal Pond/Lake 

function was used for the Fish function category for Area C only. The remaining contract 

areas were not assessed for the Fish function category, as these areas are not viable 

fish habitat. 
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Function Definitions 

Shoreline Bank Erosion Control (SB) Capacity to provide erosion control and to 
dissipate erosive forces at the shoreline 
bank. 

Sediment Stabilization (SS) Capacity to stabilize and retain previously 
deposited sediments 

Water Quality (WQ) Capacity to retain and process dissolved 
or particulate materials to the benefit of 
downstream surface water quality 

Wildlife (WL) Degree to which a wetland functions as 
habitat for wildlife as described by habitat 
complexity 

Fish 
Tidal Fish (FT) 
Non-tidal Stream/River (FS) 
Non-tidal Pond/Lake (FP) 

Degree to which a wetland habitat meets 
the food/cover, reproductive, and water 
quality requirements of fish 

Uniqueness/Heritage (UH) Presence of characteristics that 
distinguish a wetland as unique, rare, or 
valuable. 

Table 1: Definition of functions used in EPW assessment 

The EPW uses a unitless element score to represent the functional capacity of the 

physical, chemical, or biological characteristics of the wetland or landscape. The 

element score ranges from 0.0 to 1.0, where 0.0 represents unsuitable conditions and 

1.0 represents the optimal condition. A low score indicates that there is low potential for 

functional capacity of that wetland or landscape characteristic and a high score implies 

a greater potential to increase the wetland or landscape’s functional capacity. The 

element scores for each EPW function are used to calculate an FCI. 

The FCI is a dimensionless number ranging from 0.0 to 1.0 that describes a wetland’s 

relative capacity to perform a function, where 0.0 indicates no functional capacity and 

1.0 indicates optimum functional capacity. The FCI is then multiplied by the WAA to 

derive the Functional Capacity Units (FCUs). The FCIs represent the “quality” of 

functional capacity per unit area, whereas the FCUs represent the “quantity” of 

functional capacity. FCUs of a proposed action are calculated by multiplying FCI times 

the area of the planned/anticipated impacts. Per the EPW handbook, FCUs for the 

Uniqueness/Heritage function are not calculated. For the SSSI assessment, FCIs for 

each contract were multiplied by the calculated acres of temporary disturbances, 

permanent impacts, and offset areas, with resulting FCUs for each under all contract 

areas. 

B. Planned Wetlands Under Consideration 

All proposed features were assessed for their temporary disturbances, permanent 

impacts, and offset areas. These assessments were separated into freshwater wetlands 

and tidal wetlands. As stated in Section 1, each wetland was further divided into areas 
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of temporary disturbance, permanent impact, and offset gained. Temporary 

disturbances included all areas where excavation or vegetation disturbance will occur 

during construction; these areas will be restored and enhanced, with native plantings or 

seeding, once construction is complete. Permanent impacts to wetlands included all 

areas where fill or hard structures would be placed. Offsets included areas of existing 

upland that are converted to wetland during construction. 

The freshwater wetlands include:  

- Interior drainage Area B: This feature included 47.91 acres of temporary 

disturbances, 0.02 acres of permanent impacts, and 2.02 acres of offset areas. 

See Figure 4. 

 

 

Figure 4: Temporary disturbances, permanent impacts, and offset areas in Area B 
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- Interior drainage Area C: The three ponds that make up this feature included a 

total of 38.12 acres of temporary disturbances, 1.59 acres of permanent impacts, 

and 1.28 acres of offset areas. See Figure 5. 

 

 

Figure 5: Temporary disturbances, permanent impacts, and offset areas in Area C. 
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- Interior drainage Area E: This feature included 40.69 acres of temporary 

disturbances, 0.45 acres of permanent impacts, and 4.23 acres of offset areas. 

See Figure 6. 

 

 

Figure 6: Temporary disturbances, permanent impacts, and offset areas in Area E. 
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- Seawall: The freshwater portion of the seawall feature (upstream of Kissam 

Avenue) included 0.60 acres of temporary disturbances and 8.35 acres of 

permanent impact. See Figure 7. 

 

Figure 7: Temporary disturbances, permanent impacts, and offset areas in the Seawall contract. 

 

The tidal wetlands include: 

- Seawall: The tidal portions of the seawall feature (downstream of Kissam 

Avenue) included a total of 0.27 acres of temporary disturbances and 4.29 acres 

of permanent impacts. There were no offset areas in this portion of the contract 

feature. See Figure 7. 

 

- Levee: This feature included 5.52 acres of temporary disturbances and 5.66 

acres of permanent impacts. There were no offset areas in this feature. See 

Figure 8. 
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Figure 8: Temporary disturbances and permanent impacts in the Levee contract area. 

- Floodwall: This feature included 2.33 acres of temporary disturbances and 2.78 

acres of permanent impacts. There were no offset areas in this feature. See 

Figure 9. 
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Figure 9: Temporary disturbances and permanent impacts in the Floodwall contract area. 

 

- Tidal Wetland/Mosaic of Habitats: This feature included a total of 17.64 acres of 

temporary disturbances and 2.1 acres of offset areas. There were no permanent 

impacts in this feature. See Figure 10. 
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Figure 10: Temporary disturbances and offset areas in the Tidal Wetland/Mosaic of Habitats area. 

C. EPW Results 

The FCI scores for each contract area are provided in Table 2 (freshwater wetlands) 

and Table 3 (tidal wetlands) below. The results of the EPW analysis provide estimates 

of average wetland function capacity index values ranging from 0.0 to 1.0, where 1.0 

represents a fully functional wetland system. Functions that were not assessed for each 

contract area are denoted by ‘NA’ (Not Applicable).  

FCUs were then calculated for the existing and proposed conditions for each contract. 

This was done by multiplying the FCI scores for each contract by the acres of temporary 

disturbances, permanent impacts, and offset areas. The net FCU scores for both 

conditions across all contracts are shown in Table 4 for freshwater wetlands and Table 

5 for tidal wetlands. FCUs for offset areas are not shown for the existing condition, as 

there is no offset area without implementation of the project. FCUs for permanent 

impact areas are not shown for the proposed condition, as these areas would no longer 

be wetlands. 

The net FCUs were then used to determine if the project resulted in a net gain or loss in 

FCU through implementation of the designed project and if the project would maintain 

its self-mitigating status. First, the net FCU of temporary disturbances were subtracted 

from the net FCU of enhancement post-construction to calculate the net FCU for 

enhancement of temporary disturbances. Then, the net FCU of offsets gained were 

added to the net FCU for enhancement of temporary disturbances and the net FCU for 
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permanent impacts was subtracted from the result.  This final number represented the 

net FCU for the project. See Table 6 for final net calculations for freshwater and tidal 

wetlands. The proposed condition for freshwater wetlands in the project results in a net 

gain of 87.51 FCUs and the proposed condition for tidal wetlands in the project results 

in a net gain of 6.69 FCUs. Thus, there is a net gain in functional value for both 

freshwater and tidal wetlands in construction of the proposed plan. 

It is important to note that the interior drainage ponds are currently freshwater wetlands 

and will continue to be freshwater wetlands post-construction. Phragmites will continue 

to be an issue and will not be eradicated in construction of the project, this has been 

acknowledged and accepted by USACE and the local sponsors. Monitoring and 

adaptive management will include monitoring and removal of invasives (hand-pulling, 

herbicide application, etc.). The trigger for adaptive management continues to be 85% 

cover of plantings and less than 10% cover of invasives, as is standard practice. 

OMRRR will include the maintenance of these areas. 
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 Area B Area C- Pond 1 Area C – Pond 2 Area C – Pond 3 Area E Seawall 

Function Existing Proposed Existing Proposed Existing  Proposed Existing Proposed Existing  Proposed Existing  Proposed 

Shore Erosion NA NA NA NA NA NA 0.53 1.0 NA NA NA NA 

Sediment 
Stabilization 

0.75 1.0 0.75 1.0 0.75 1.0 0.75 1.0 0.75 0.95 0.75 0.95 

Wildlife 0.34 0.75 0.39 0.64 0.34 0.59 0.34 0.58 0.35 0.7 0.34 0.32 

Water Quality 0.88 1.0 0.84 0.97 0.84 0.97 0.82 0.97 0.84 0.94 0.88 1.0 

Fish NA NA 0.38 0.4 0.38 0.4 0.37 0.4 NA NA NA NA 

Uniqueness/ 
Heritage 

0.9 0.95 0.9 0.95 0.9 0.95 0.9 0.95 0.9 0.95 0.9 0.95 

Table 2: FCI scores for existing and proposed wetland conditions for all freshwater wetland areas 

Note: ‘NA’ indicates the function is Not Applicable 

 

 

 Seawall (Fox Lane 
and Kissam Ave) 

Seawall (Cedar 
Grove Ave and 

Tarlton St) 

Levee Floodwall Tidal 
Wetland/Mosaic 

of Habitats 

Function Existing Proposed Existing Proposed Existing  Proposed Existing Proposed Existing  Proposed 

Shore 
Erosion 

NA NA NA NA NA NA 0.58 1.0 NA NA 

Sediment 
Stabilization 

0.58 0.95 0.75 0 0.68 0.95 0.58 0.95 0.75 1.0 

Wildlife 0.26 0.32 0.15 0 0.19 0.33 0.19 0.35 0.22 0.58 

Water 
Quality 

0.63 1.0 0.82 0 0.68 1.0 0.62 1.0 0.63 0.85 

Fish NA NA NA NA NA NA NA NA NA NA 

Uniqueness/ 
Heritage 

0.9 0.95 0.9 0 0.9 0.95 NA NA 0.9 0.95 

Table 3: FCI scores for existing and proposed wetland conditions for all tidal wetland areas. 

Note: ‘NA’ indicates the function is Not Applicable. 
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Contract Area Function Existing Condition Proposed Condition NET FCU 

Temporary 
Disturbance 
FCU 

Permanent 
Impact FCU 

Restored 
Temporary 
Disturbances 
FCU 

Offset 
Areas FCU 

(Restored + 
Offset) – 
(Temporary + 
Permanent)* 

Area B SB NA NA NA NA NA 

SS 35.93 0.02 47.91 2.02 13.98 

WL 16.29 0.01 35.93 1.52 21.15 

WQ 42.16 0.02 47.91 2.02 7.75 

FISH NA NA NA NA NA 

UH      

Area C SB 0.01 0.00 0.02 0.00 0.01 

SS 28.59 1.19 38.12 1.29 9.63 

WL 13.72 0.65 23.13 0.77 9.53 

WQ 31.78 1.32 36.98 1.25 5.13 

FISH 1.19 0.00 1.26 0.00 0.07 

UH      

Area E SB NA NA NA NA NA 

SS 30.52 0.34 38.66 4.02 11.82 

WL 14.24 0.16 28.48 2.96 17.05 

WQ 34.18 0.38 38.25 3.98 7.67 

FISH NA NA NA NA NA 

UH      

Seawall 
(Freshwater 
Portion) 

SB NA NA NA NA NA 

SS 0.45 6.27 0.57 NA -6.15 

WL 0.20 2.84 0.19 NA -2.85 

WQ 0.52 7.35 0.60 NA -7.28 

FISH NA NA NA NA NA 

UH      

Total      87.51 

* This Net FCU is equivalent to (FCUs of Proposed Wetlands) – (FCUs of Existing disturbed/impacted wetlands). 

Note: ‘NA’ indicates this function is Not Applicable 

Table 4: Net FCUs for each contract across all functions under existing and proposed freshwater wetland conditions. 
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Contract Area Function Existing Condition Proposed Condition NET FCU 

Temporary 
Disturbance 
FCU 

Permanent 
Impact FCU 

Restored 
Temporary 
Disturbances 
FCU 

Offset Areas 
FCU 

(Restored + Offset) 
– (Temporary + 
Permanent)* 

Seawall (Tidal 
Portion) 

SB NA NA NA NA NA 

SS 0.16 2.53 0.26 0.00 -2.43 

WL 0.07 1.09 0.09 0.00 -1.07 

WQ 0.17 2.75 0.27 0.00 -2.65 

FISH NA NA NA NA NA 

UH      

Levee SB NA NA NA NA NA 

SS 3.75 3.75 5.24 0.00 -2.26 

WL 1.05 1.05 1.82 0.00 -0.28 

WQ 3.75 3.75 5.52 0.00 -1.99 

FISH NA NA NA NA NA 

UH      

Floodwall SB 1.35 1.61 2.33 0.00 -0.63 

SS 1.35 1.61 2.21 0.00 -0.75 

WL 0.44 0.53 0.82 0.00 -0.16 

WQ 1.44 1.72 2.33 0.00 -0.84 

FISH NA NA NA NA NA 

UH      

Tidal Wetland/ 
Mosaic of 
Habitats 

SB NA NA NA NA NA 

SS 13.23 0.00 17.64 2.10 6.51 

WL 3.88 0.00 10.23 1.22 7.57 

WQ 11.11 0.00 14.99 1.79 5.67 

FISH NA NA NA NA NA 

UH      

Total      6.69 

* This Net FCU is equivalent to (FCUs of Proposed Wetlands) – (FCUs of Existing disturbed/impacted wetlands) 

Note: ‘NA’ indicates this function is Not Applicable. 

Table 5: Net FCUs for each contract across all functions under existing and proposed tidal wetland conditions 

 



SSSI Evaluation of Planned Wetlands Assessment         25 
April 2023 

 Net Freshwater FCUs Net Tidal FCUs 

Temporary Disturbances 249.791 41.771 

Areas of enhancement post-construction 338.00 63.75 

Net enhancement of temporarily disturbed areas 88.222 21.982 

   

Permanent Impacts 20.531,2 20.401,2 

Offset gained (uplands to wetlands) 19.822 5.102 

Net FCUs 87.51 6.69 
1Numbers in red indicate negative numbers. 

2Underlined numbers were summed to obtain NET FCUs for freshwater and tidal wetlands; NET FCU = (net enhancement + offset gained) – permanent impacts 

Table 6: NET FCUs for Freshwater and Tidal wetlands 
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6. Conclusion 

Based on the calculated net FCUs for freshwater and tidal wetlands, the sum of the net 

areas of enhancement and offset areas is greater than the areas lost to permanent 

impacts of the LOP and therefore the project remains self-mitigating, as formulated, 

documented, and coordinated in Feasibility. The proposed condition for freshwater 

wetlands in the project results in a net gain of 87.51 FCUs and the proposed condition 

for tidal wetlands in the project results in a net gain of 6.69 FCUs.  

It should be noted that the acres of temporary disturbances and permanent impacts 

used in the assessment were conservative and represented the largest potential area of 

impact for each contract (worst case scenario). As designs continue to be refined 

(taking a holistic, watershed approach results in the best, long-term, self-mitigating 

designs), the impact area is expected to decrease, and therefore increase the net FCUs 

gained. In addition, during feasibility, in coordination with the U.S. Fish and Wildlife 

Service (USFWS), the NYD agreed to incorporate a buffer area along the perimeter of 

the interior drainage areas where feasible. Invasive Phragmites would be removed from 

these buffer areas, allowing native vegetation that is planted/seeded in the interior area 

time to mature/succeed without encroachment from invasives. These buffer areas were 

not considered in the EPW assessment, and as implemented, will also increase the net 

FCUs gained in the interior areas.  

The results of the EPW assessment support the NYD conclusion that the removal of 

invasive Phragmites and the planting/seeding of native vegetation in the proposed 

interior drainage wetland areas offsets the permanent impacts to wetlands due to 

construction of the line of protection. The native planting and seeding wetland in the 

interior drainage project feature enhances overall functions and services of the marsh 

ecosystem and as such, the Project, as formulated, coordinated, and designed, is self-

mitigating and no further compensatory mitigation is required.  

Monitoring and adaptive management of the restored wetlands for five years will ensure 

proper hydrologic function and establishment of wetland habitat. In addition, the 

spraying of New York City approved herbicide (likely Clearcast) will target controlling 

invasive species and allow the native planting and seeding the best possible success. 

The monitoring and adaptive management plan document these efforts as well as NYDs 

efforts to monitor for any possible erosion in the area. 
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8. Appendix A: Plant Species List 

Wetland indicators are defined below (Lichvar et al 2012). Indicators for all species were 

obtained from the National Wetland Plant List (USACE 2020b) for the Northcentral and 

Northeastern region. Species without an indicator are denoted by dashes in the 

indicator column. 

Indicator Definition 

Obligate (OBL) Occur almost always under natural 
conditions in wetlands. 

Facultative Wetland (FACW) Usually occur in wetlands but 
occasionally found in non-wetlands. 

Facultative (FAC) Equally likely to occur in wetlands and 
non-wetlands. 

Facultative Upland (FACU) Usually occur in non-wetlands but 
occasionally found in wetlands. 

Upland (UPL) Occur in wetlands in another region, but 
occur almost always under natural 
conditions in non-wetlands in the region 
specified. 

 

For the proposed wetlands, a variety of plantings are proposed with the full spectrum of 

wetland indicators represented. The interior drainage areas and the tidal 

wetlands/mosaic of habitats consist of different planting zones, each occurring at a 

different elevation and experiencing a different average water depth. The planting zones 

proposed at the lowest elevations would have the highest average water depth, and 

these plantings must be tolerant of permanent inundation (e.g., OBL). As elevations 

increase, the average water depth decreases, and plantings in higher zones may be 

tolerant of periodic inundation (e.g., FAC or FACW). Planting zones bordering 

surrounding upland areas would include FACU and UPL plantings.  

Area B 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Tree of heaven Ailanthus altissima UPL 

Groundseltree Baccharis halimifolia FACW 

Jewelweed Impatiens capensis FACW 

Sweetgum Liquidambar styraciflua FAC 

Common reed Phragmites australis FACW 

Black cherry Prunus serotina FACU 

Black locust Robinia psuedoacacia FACU 

Chairmaker’s club-rush 
Schoenoplectus 
americanus 

OBL 

Poison ivy Toxicodendron radicans FAC 
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Proposed Plantings: 

Common Name Scientific Name Indicator 

Mud plantain Alisma subcordatum OBL 

Canadian service berry Amelanchier canadensis FAC 

Big bluestem Andropogon gerardii FACU 

Red chokeberry Aronia arbutifolia FACW 

Purple chokeberry Aronia prunifolia FACW 

Swamp milkweed Asclepias incarnata OBL 

New England aster Aster novae-angliae FACW 

Flat topped white aster Aster umbellatus FACW 

Fringed sedge Carex crinita OBL 

Hop sedge Carex lupulina OBL 

Shallow sedge Carex lurida OBL 

Pointed broom sedge Carex scoparia FACW 

Tussock Sedge Carex stricta OBL 

Fox sedge Carex vulpinoidea OBL 

Hackberry Celtis occidentalis FAC 

Partridge pea Chamaecrista fasciculata FACU 

Turtlehead Chelone glabra OBL 

Wood reedgrass Cinna arundinacea FACW 

Coastal sweet pepperbush Clethra alnifolia FAC 

Redosier dogwood Cornus sericea FACW 

Cockspur hawthorne Crataegus crus-galli FAC 

Showy ticktrefoil Desmodium canadense FAC 

Coastal saltgrass Distichlis spicata FACW 

Virginia Wildrye Elymus virginicus FACW 

Coastal plain joe pye weed Eupatorium dubium FACW 

Common boneset Eupatorium perfoliatum FACW 

White snakeroot Eupatorium rugosum FACU 

Black huckleberry Gaylussacia baccata FACU 

Common witchhazel Hamamelis virginiana FACU 

Common sneezeweed Helenium autumnale FACW 

Oxeye sunflower Heliopsis helianthoides FACU 

Swamp rose mallow Hibiscus moscheutos OBL 

American holly Ilex opaca FACU 

Blue flag iris Iris versicolor OBL 

Jesuit’s bark Iva frutescens FACW 

Canadian rush Juncus canadensis OBL 

Common rush Juncus effusus OBL 

Saltmarsh rush Juncus gerardii OBL 

Eastern red cedar Juniperus virginiana FACU 

Sea lavender Limonium carolinianum OBL 

Spicebush Lindera benzoin FACW 
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Sweetgum Liquidambar styraciflua FAC 

Great blue lobelia Lobelia siphilitica FACW 

Maleberry Lyonia ligustrina FACW 

Fringed loosestrife Lysimachia ciliate FACW 

Wild bergamot Monarda fistulosa FACU 

Northern bayberry Morella pensylvanica FAC 

Black tupelo Nyssa sylvatica FAC 

Sensitive fern Onoclea sensibilis FACW 

Royal fern Osmunda regalis OBL 

Deertongue Panicum clandestinum FACW 

Green arrow arum Peltandra virginica OBL 

Ditch stonecrop Penthorum sedoides OBL 

Pitch pine Pinus rigida FACU 

Pickerelweed Pontederia cordata OBL 

Beach plum Prunus maritima --- 

Narrowleaf mountainmint Pycnanthemum tenuifolium FAC 

Pin oak Quercus palustris FACW 

Fragrant sumac Rhus aromatica UPL 

Winged sumac Rhus copallinum UPL 

Smooth sumac Rhus glabra --- 

Staghorn sumac Rhus typhina --- 

Pasture rose Rosa carolina FACU 

Blackeyed susan Rudbeckia hirta FACU 

Broadleaf arrowhead Sagittaria latifolia OBL 

Black elderberry Sambucus canadensis FACW 

Three-square bulrush Schoenoplectus pungens OBL 

Softstem bulrush 
Schoenoplectus 
tabernaemontanii 

OBL 

Green bulrush Scirpus atrovirens OBL 

Woolgrass Scirpus cyperinus OBL 

Wrinkleleaf goldenrod Solidago rugosa FAC 

Seaside goldenrod Solidago sempervirens FACW 

Saltmeadow cordgrass Spartina patens FACW 

High bush blueberry Vaccinium corymbosum FACW 

Blue vervain Verbena hastata FACW 

Southern arrowwood Viburnum dentatum FAC 

 

Area C 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Tree of heaven Ailanthus altissima UPL 

Common marshmallow Althaea officinalis FAC 

Hercules club Aralia spinosa FAC 
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Yellownut sedge Cyperus esculentes FACW 

Deertongue 
Dichanthelium 
clandestinum 

FACW 

Late-flowering 
thoroughwort 

Eupatorium serotinum FAC 

Sneezeweed Helenium flexuosum FAC 

Jewelweed Impatiens capensis FACW 

Common rush Juncus effusus OBL 

Wild mint Mentha arvensis FACW 

White mulberry Morus alba FACU 

Common reed Phragmites australis FACW 

Sweetscent Pluchea odorata OBL 

Pennsylvania smartweed Polygonum pensylvanicum --- 

Black locust Robinia psuedoacacia FACU 

Goldenrod Solidago spp. --- 

White heath aster Symphyotrichum ericoides FACU 

Blue vervain Verbena hastata FACW 

Frost grape Vitis vulpina FAC 

 

Proposed Plantings: 

Common Name Scientific Name Indicator 

Red maple Acer rubrum FAC 

Swamp milkweed Asclepias incarnata OBL 

Hackberry Celtis occidentalis FAC 

Buttonbush Cephalanthus occidentalis OBL 

Common boneset Eupatorium perfoliatum FACW 

Spotted trumpetweed Eutrochium maculatum OBL 

Flat-top goldentop Euthamia graminifolia FAC 

Black huckleberry Gaylussacia baccata FACU 

Swamp rose mallow Hibiscus moscheutos OBL 

Canadian rush Juncus canadensis OBL 

Awl-leaved rush Juncus coriaceous --- 

Common rush Juncus effusus OBL 

Saltmarsh rush Juncus gerardii OBL 

Grass-leaved rush Juncus marginatus FACW 

Eastern red cedar Juniperus virginiana FACU 

Northern bayberry Morella pensylvanica FAC 

Black tupelo Nyssa sylvatica FAC 

Switchgrass Panicum virgatum FAC 

Atlantic ninebark Physocarpus opulifolius FACW 

Pitch pine Pinus rigida FACU 

Common smartweed Polygonium hydropiper OBL 

Beach plum Prunus maritima --- 

Northern white oak Quercus alba FACU 
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Black oak Quercus velutina --- 

Maryland meadow beauty Rhexia mariana OBL 

Pussy willow Salix discolor FACW 

Woolgrass Scirpus cyperinus OBL 

Seaside goldenrod Solidago sempervirens FACW 

Southern arrowwood Viburnum dentatum FAC 

 

Area E 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Tree of heaven Ailanthus altissima UPL 

Porcelain berry Ampelopsis glandulosa --- 

Mugwort Artemisia vulgaris UPL 

Common rush Juncus effusus OBL 

White mulberry Morus alba FACU 

Sensitive fern Onoclea sensibilis FACW 

Common reed Phragmites australis FACW 

Japanese knotweed Polygonum cuspidatum FACU 

Multiflora rose Rosa multiflora FACU 

Black willow Salix nigra OBL 

Rough goldenrod Solidago patula OBL 

White heath aster Symphyotrichum ericoides FACU 

 

Proposed Plantings: 

Common name Scientific name Indicator 

Red maple Acer rubrum FAC 

Sweetflag Acorus americanus OBL 

Upland bent Agrostis perennans FACU 

Bushy bluestem Andropogon glomeratus FACW 

Broomsedge Andropogon virginicus FACU 

Black chokeberry Aronia melanocarpa FAC 

Swamp milkweed Asclepias incarnata OBL 

Common milkweed Asclepias syriaca UPL 

Groundseltree Baccharis halimifolia FACW 

Gray birch Betula populifolia FAC 

Bluejoint Calamagrostis canadensis OBL 

Fringed sedge Carex crinita OBL 

Porcupine sedge Carex hystricina OBL 

Fox sedge Carex vulpinoidea OBL 

Hackberry Celtis occidentalis FAC 

Silky dogwood Cornus amomium FACW 

Showy ticktrefoil Desmodium canadense FAC 
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Bush honeysuckle Diervilla lonicera  --- 

Blunt spikerush Eleocharis obtusa OBL 

Virginia wildrye Elymus virginicus FACW 

Common boneset Eupatorium perfoliatum FACW 

White snakeroot Eupatorium rugosum FACU 

Flat-top goldentop Euthamia graminifolia FAC 

Spotted trumpetweed Eutrochium maculatum OBL 

Swamp rose mallow Hibiscus moscheutos OBL 

Winterberry holly Ilex verticillata FACW 

Common rush Juncus effusus OBL 

Eastern red cedar Juniperus virginiana FACU 

Rice cutgrass Leersia oryzoides OBL 

Northern bayberry Morella pensylvanica FAC 

Black tupelo Nyssa sylvatica FAC 

Deertongue Panicum clandestinum FACW 

Switchgrass Panicum virgatum FAC 

Green arrow arum Peltandra virginica OBL 

Pitch pine Pinus rigida FACU 

Sycamore Platanus occidentalis FACW 

Fowl bluegrass Poa palustrus FACW 

Pickerelweed Pontederia cordata OBL 

Beach plum Prunus maritima --- 

Black cherry Prunus serotina FACU 

Northern white oak Quercus alba FACU 

Bear oak Quercus ilicifolia --- 

Pin oak Quercus palustris FACW 

Northern red oak Quercus rubra FACU 

Black oak Quercus velutina  --- 

Winged sumac Rhus copallinum UPL 

Virginia rose Rosa virginiana FAC 

Alleghany blackberry Rubus allegheniensis FACU 

Blackeyed susan Rudbeckia hirta FACU 

Black elderberry Sambucus canadensis FACW 

Lizard's tail Sauruus cernuus OBL 

Little bluestem Schizachyrium scoparium FACU 

Three-square bulrush Schoenoplectus pungens OBL 

Softstem bulrush 
Schoenoplectus 
tabernaemontanii 

OBL 

Woolgrass Scirpus cyperinus OBL 

Canada goldenrod Solidago canadensis FACU 

Indiangrass Sorghastrum nutans FACU 

Prarie cordgrass Spartina pectinata FACW 

Eastern gamagrass Tripsacum dactyloides FAC 

Narrowleaf cattail Typha angustifolia OBL 

Southern arrowwood Viburnum dentatum FAC 
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Tidal Wetland/Mosaic of Habitats 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Triangle orache Atriplex prostrata FAC 

Groundseltree Baccharis halimifolia FACW 

Jesuit’s bark Iva frutescens FACW 

Saltmarsh rush Juncus gerardii OBL 

Common reed Phragmites australis FACW 

Black locust Robinia psuedoacacia FACU 

Smooth cordgrass Spartina alterniflora OBL 

Poison ivy Toxicodendron radicans FAC 

 

Proposed Plantings: 

Common Name Scientific Name Indicator 

Red maple Acer rubrum FAC 

Canadian service berry Amelanchier canadensis FAC 

Groundseltree Baccharis halimifolia FACW 

Coastal saltgrass Distichlis spicata FACW 

Common boneset Eupatorium perfoliatum FACW 

American holly Ilex opaca FACU 

Jesuit’s bark Iva frutescens FACW 

Saltmarsh rush Juncus gerardii OBL 

Eastern red cedar Juniperus virginiana FACU 

Northern bayberry Morella pensylvanica FAC 

Black tupelo Nyssa sylvatica FAC 

Switchgrass Panicum virgatum FAC 

Beach plum Prunus maritima --- 

Black cherry Prunus serotina FACU 

Northern white oak Quercus alba FACU 

Winged sumac Rhus copallinum UPL 

Chairmaker’s club-rush 
Schoenoplectus 
americanus 

OBL 

Seaside goldenrod Solidago sempervirens FACW 

Smooth cordgrass Spartina alterniflora OBL 

Saltmeadow cordgrass Spartina patens FACW 

Southern arrowwood Viburnum dentatum FAC 

 

Seawall 

Existing Wetlands: 
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Common Name Scientific Name Indicator 

Common reed Phragmites australis FACW 

 

Proposed Plantings: 

Common Name Scientific Name Indicator 

Meadow garlic Allium canadense FACU 

Common milkweed Asclepias syriaca UPL 

Butterfly milkweed Asclepias tuberosa --- 

Pointed broom sedge Carex scoparia FACW 

Blue mistflower Conoclinium coelestinum FAC 

Purple lovegrass Eragrostis spectabilis UPL 

Hyssopleaf thoroughwort Eupatorium hyssopifolium --- 

Late-flowering 
thoroughwort 

Eupatorium serotinum FAC 

Slender goldenrod Euthamia caroliniana FAC 

Red fescue Festuca rubra FACU 

Flaxleaf whitetop aster Ionactis linariifolius --- 

Canadian rush Juncus canadensis OBL 

Common rush Juncus effusus OBL 

Kentucky bluegrass Poa pratensis FACU 

Narrowleaf mountainmint Pycnanthemum tenuifolium FAC 

Little bluestem Schizachyrium scoparium FACU 

Three-square bulrush Schoenoplectus pungens OBL 

Gray goldenrod Solidago nemoralis --- 

Indiangrass Sorghastrum nutans FACU 

White heath aster Symphyotrichum ericoides FACU 

Smooth blue aster Symphyotrichum laeve FACU 

 

Levee 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Tree of heaven Ailanthus altissima UPL 

Jewelweed Impatiens capensis FACW 

Bugleweed Lycopus americana OBL 

White mulberry Morus alba FACU 

Common reed Phragmites australis FACW 

Elm Ulmus spp. --- 

 

Proposed Plantings: 

Common Name Scientific Name Indicator 

Upland bent Agrostis perennans FACU 
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Swamp milkweed Asclepias incarnata OBL 

Partridge pea Chamaecrista fasciculata FACU 

Coastal saltgrass Distichlis spicata FACW 

Purple lovegrass Eragrostis spectabilis UPL 

Common boneset Eupatorium perfoliatum FACW 

Flat-top goldentop Euthamia graminifolia FAC 

Common rush Juncus effusus OBL 

Saltmarsh rush Juncus gerardii OBL 

Sea lavender Limonium carolinianum OBL 

Switchgrass Panicum virgatum FAC 

Woolgrass Schoenoplectus cyperinus OBL 

Smooth cordgrass Spartina alterniflora OBL 

Saltmeadow cordgrass Spartina patens FACW 

 

Floodwall 

Existing Wetlands: 

Common Name Scientific Name Indicator 

Tree of heaven Ailanthus altissima UPL 

White mulberry Morus alba FACU 

Common reed Phragmites australis FACW 

Poison ivy Toxicodendron radicans FAC 

 

Proposed Plantings: 

Common Name Scientific Name Indicator 

Upland bent Agrostis perennans FACU 

Swamp milkweed Asclepias incarnata OBL 

Partridge pea Chamaecrista fasciculata FACU 

Purple lovegrass Eragrostis spectabilis UPL 

Common boneset Eupatorium perfoliatum FACW 

Flat-top goldentop Euthamia graminifolia FAC 

Red fescue Festuca rubra FACU 

Common rush Juncus effusus OBL 

Perennial ryegrass Lolium perenne FACU 

Switchgrass Panicum virgatum FAC 

Woolgrass Schoenoplectus cyperinus OBL 

Smooth blue aster Symphyotrichum laeve FACU 

Dutch white clover Trifolium repens FACU 

 

9. Appendix B: EPW Scores 

EPW scores spreadsheet and data sheets are available upon request.  
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NATURAL PROTECTIVE AND INTERIOR DRAINAGE FEATURES MONITORING 

 

Natural Protective and Interior Drainage Features Monitoring Report Requirements: All natural 

protective and interior drainage features will be monitored starting with the first full growing 

season after the construction/planting of the feature is completed and will be monitored five full 

growing seasons (with the exception of the Miller Field Offset, which will be monitored for three 

full growing seasons). The District will be responsible for the monitoring.  Monitoring information 

must be collected twice a year in the early spring and the fall. Hydrological monitoring will be 

conducted once a month from April to October.  Site vegetation and hydrology will be monitored 

for five years, and photo documentation of the site’s progress will be incorporated into each annual 

monitoring report. The report will also include a concise description of the monitoring program, 

including the methodology, results, and conclusions.   

 

The monitoring report will include a recommendation section consisting of professional 

observations and judgments. This will allow for the identification of natural elements that are 

successful and those elements that are not achieving the desired result. Observations of wildlife 

utilization of the site will be made, including a list of observed species. Observations on herbivory 

pressures and effectiveness of anti-herbivory measures will be made. Recommendations for 

maintenance and corrective measures will be included.  Monitoring reports will be prepared no 

later than December 31st of each monitoring year.  

 

Success of the natural protective features will be evaluated based on the following criteria: 

• Successful establishment of each habitat type (low marsh, high marsh, mudflat, upland 

forest/scrub-shrub, and tidal creek) relative to similar habitats in the region. 

• Vegetation should occur in proper zones (e.g. hydric species in wet sites) in all layers (tree, 

shrub, herbaceous) and have adequate characteristics compared to similar habitats in the 

region. 

• Water quality, general landscape, sinuosity, and water depth should be similar to natural 

tidal creeks occurring in the region. 

• 85% cover in planted area, indicating a healthy wetland that would reach threshold for 

flood storage and drainage. 

• Less than 10% coverage by invasive species (i.e., Phragmites australis) 

 

If problems and/or inadequacies are identified during monitoring, supplemental plans may be 

developed to ensure the successful establishment of the wetlands and the intended biotic 

communities.  These plans may include additional grading, soil amendments, or manipulation of 

hydrology, as necessary in selected areas. 

 

All Monitoring Reports require the following information: 

a. A USGS quad map, and a county road map showing the location of the site, including the 

block and lot of the site.  A copy of an aerial photograph of the site should also be included; 

b. A brief description of the features being monitored; 

c. Photographs of the site with a location map indicating where they were taken on the site; 
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d. A grid-sampling pattern must be set-up across the site and be indicated on a map that will 

accompany each report.  The location from where the samples were collected must be provided 

to confirm the findings; 

e. Data sheets from sampling points, which describe the vegetation present, the percent 

coverage of the vegetation, soil borings and location of the water table. 

During coordination with USFWS, the District committed to the herbicide application to suppress 

encroachment of Phragmites. The herbicide Clearcast will likely be used, as this product was 

previously applied in the area and coordinated with NYC. The District also committed to the 

creation of buffer areas around the interior drainage features where practicable, to further suppress 

the encroachment of Phragmites.  

All Monitoring Reports must also comply with the monitoring requirements set forth in Condition 

21 of the projects Umbrella Water Quality Certification (Permit No. 2-6404-01480/00004), copied 

below:  

Post-Construction Monitoring Annual Report and Natural Protective Feature Plant 

Monitoring Permittee must submit the post-construction monitoring annual report to the 

Department by April 30th of each year following completion of construction and provide 

three copies to: NYSDEC Division of Environmental Permits, 47-40 21st Street, Long 

Island City, New York 11101 (Attention: SSSI Project Manager). 

Natural Protective Feature Monitoring: All natural protective feature plantings, as 

shown on drawings or described in submissions made as part of this permit, are to 

be monitored for three years following the initial planting to ensure an 85% survival 

rate, and monitored for up to two additional years if 85% plant survival is not 

reached. 

 

An exception to this requirement is monitoring at Miller Field Offset Area, where 

the required monitoring period is three years. 

Notification: The Permittee shall notify the NYSDEC Division of Natural 

Resources, 47-4 21st Street, Long Island City, NY 11101, in writing, when initial 

planting activities are completed. The notification should include plant species, 

number of plants, and photographs of the planting areas. 

Salt Marsh Vegetation Monitoring: Permittee shall submit a monitoring report to 

NYSDEC Division of Marine Resources, 47-40 21st Street, Long Island City, NY 

11101, by December 31st of each year that describes the condition of the plants and 

the actions taken in the buffer planting area. The required monitoring protocol must 

follow the NYS Salt Marsh Restoration and Monitoring Guidelines. Plantings are 

to be monitored for three years following the initial planting to ensure an 85% 

survival rate, and monitored for up to two additional years if 85% plant survival is 

not reached. 

If corrective action to achieve an 85% survival rate requires the alteration of any 

tidal flow, permittee must submit plans, including a hydrology report, to DEC for 

review and approval before commencing work. 
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Each construction contract includes a plant guarantee that the construction contractor must comply 

with. The planting guarantee covers two growing seasons post-construction and a minimum 85% 

survival rate must be met.  

First Full Growing Season Monitoring Report Requirements:   

 

1. As-built plans which depict final grade elevations at one-foot intervals will be provided by 

the USACE which will include a table listing the vegetative species and quantities of each 

species that were planted.  

 

2. Show on the as-built plans that the boundaries of the natural protective and interior drainage 

areas have been visibly marked with 3 inch white PVC pipe extending 4 feet above the 

ground surface.  The stakes must remain on the site for the entire monitoring period;  

 

3. Photos of the constructed feature project keyed to a photo location map and provide the 

GPS waypoints in NY State plane coordinates NAD 1983; 

 

4. Document that the constructed features area have been posted with several permanent 

signs, which identify the site as a natural area and that mowing, cutting, dumping and 

draining of the property is prohibited.  

 

Years 2 -4 Monitoring Report Requirements:   

 

1. Documentation based on field data, that the goals of the natural protective and interior 

drainage features, including any transition areas, are being satisfied.  If the USACE is 

finding problems with the features and does not anticipate the site will be a success then 

recommendations on how to rectify the problems must be included in the report with a time 

frame in which they will be completed; 

  

2. Documentation of the planted vegetation as well as the species that are naturally colonizing 

the site, including the location and percent coverage of each species. The data should 

document that the site is progressing towards 85 percent survival and 85 percent area 

coverage of plantings.  If the proposed plant community is a scrub/shrub or forested 

wetland or wetland buffer the USACE must also demonstrate each year with data that the 

woody species are thriving, and increasing in stem density and height each year. If the field 

data shows that the natural protective features and interior drainage features are failing to 

meet the vegetation survival, coverage and health goals, the monitoring report should 

contain a discussion of steps that will be taken to rectify the problem, including a schedule 

of implementation; 

 

3. Documentation of any invasive or noxious species colonizing the site and how they are 

being eliminated. Recommended actions may be accomplished via hand-pulling, 

application of a pesticide or other NYSDEC and NYCDEP approved methods; 

 

4. A visual assessment will be conducted once annually during the spring monitoring season 

to assess the site for sedimentation or erosion.  
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Final (Year 5) Monitoring Report Requirements: 

 

1. Documentation that demonstrates that the goals of the natural protective and interior 

drainage features including acreage have been successful. A field wetland delineation of 

the project features based on the Federal Manual for Identifying and Delineating 

Jurisdictional Wetlands (1987) which shows the exact acreage of State open waters, 

emergent, scrub/shrub and/or forested wetlands will be completed.  

 

2. Documentation that the site has an 85 percent survival and 85 percent area coverage of the 

project plantings are species native to the area. Documentation of all plant species are 

healthy and thriving and if the proposed plant community contains trees demonstrate that 

the trees are at least five feet in height. 

 

3. Documentation that the site is less than 10 percent occupied by invasive or noxious species 

such as but not limited to Phalaris arundinacea (Reed canary grass), Phragmites australis 

(common reed grass), Typha latifolia (broad-leaved cattail), Typha angustifolia (narrow-

leaved cattail), Lythrum salicaria (purple loosestrife), Ailanthus altissima (tree-of-heaven), 

Berberis thunbergii (Japanese barberry), Berberis vulgaris (common barberry), Elaeagnus 

angustifolia (Russian olive), Elaeagnus umbellata (Autumn olive), Ligustrum obtusifolium 

(Japanese privet), Ligustrum vulgare (common privet) and Rosa multiflora (multiflora rose).  

 

4. Documentation that the site contains hydric soils or there is evidence of reduction occurring 

in the soil.  

 

5. Potential corrective features may include: 

• Replanting vegetation in areas where plantings do not meet predetermined criteria 

• Enhancing survival of planted vegetation (by applying a fertilizer such as 

Osmocote) 

• Improving tidal flushing 

• Suppressing encroachment by Phragmites through mechanical landscaping 

techniques, physical removal and/or replanting of desirable species, or herbicide 

application (such as Clearcast) 

• Preventing herbivory (by installing fencing) 

• Adjusting channel morphology and hydrology, or stabilizing banks 
  

Monitoring Methodology: 

▪ For the tidal wetlands/mosaic of habitats, monitoring protocol must follow the NYS Salt 

Marsh Restoration and Monitoring Guidelines (2000). The guidelines are available online: 

https://www.dec.ny.gov/docs/wildlife_pdf/saltmarsh.pdf 

 

▪ Vegetation Monitoring – Herbaceous Cover: Quadrat sampling will be used to monitor the 

development of herbaceous vegetative cover and dominance patterns within the created or 

https://www.dec.ny.gov/docs/wildlife_pdf/saltmarsh.pdf
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enhanced forested, scrub shrub and emergent wetland habitats. Within each 1-meter square 

quadrat, an estimate of the total percent cover provided by native and invasive herbaceous 

plants will be generated. Percent cover of individual species will also be provided. A 

minimum of ten quadrats per cover type unit will be used. The location of each quadrat 

will be shown on the plans contained in the monitoring report.  

 

The location of the sampling points will be evenly spaced across each tidal and emergent 

wetland area to be sampled (2). The same start location will be used each year of the 

monitoring program. The distance of the first sampling point from the starting point along 

the perimeter of the emergent area will be decided by using a new random number each 

year. Each successive sample will be at equidistant intervals along the perimeter. The 

distance will be determined by calculating the perimeter of each emergent wetland to be 

sampled from the as-built plans and divided it into a minimum of ten equal lengths. 

At each sampling point along the perimeter of the tidal and emergent wetland, a marker 

will be blindly tossed into the site to select the quadrat location. One edge of the quadrat 

will be aligned with a North-South axis. Each successive sample will be located using the 

same method at equidistant intervals along the perimeter.  

For scrub shrub and forested wetlands, the 1-meter square quadrats will be located within 

the 10-meter square permanent sampling plots. The sample location will be chosen by 

blindly tossing a marker into the sample plot and then follow the procedure described 

above.   

▪ Vegetation Monitoring – Woody Plant Densities: Stem densities of woody plants will be 

generated using stem counts within permanent 10-meter square sample plots randomly 

located within forested and scrub shrub planting zones. Within each plot the number of 

trees and shrubs will be counted, by species, and recorded onto a data form. The height of 

each tree and shrub will also be recorded. The location of each sample plot will be shown 

on the plans contained in the monitoring report.   

 

The location of each sample plot will be determined prior to conducting field work by 

randomly establishing a 10- meter square grid over the area to be monitored as shown on 

the As-Built plans, assigning each grid block a number, and generating a series of random 

numbers. The random numbers corresponding to the first ten grid blocks will be used to 

establish the sample locations.  The four corners of each sampling plot will be marked in 

the field with a 6-feet long 2-inch PVC  pipe driven into the ground a minimum of 12 

inches and no more than 18 inches. 

Data collected from each quadrat will be used to demonstrate by the second growing season 

eighty-five percent survival and/or coverage by native plant species. Observations 

regarding invasive species encroachment will also be made and recommendations on 

strategies to manage these invasive species will be provided.  

▪ Hydrological Monitoring:  The hydrodynamics of the emergent wetlands will be monitored 

on a monthly schedule between April and October. This will be accomplished by visual 

observations of soil saturation and depth to groundwater.   
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▪ Soil Monitoring:  For the first year of monitoring, a minimum of six soil pits will be dug 

and described to a depth of 20 inches within the wetland areas. The soil profiles will 

document the depth of topsoil placement as well as indicators of reduction.  The location 

of each spoil pit will be located using GPS and plotted onto a map for inclusion in the 

monitoring report. The map will include the NY state plane coordinates for each pit in 

NAD 1983. Subsequent monitoring reports (Years 2 through 5) require documentation of 

the development of hydric soils within restored wetland areas.  A minimum of two soil 

profiles will be examined and described within each wetland and the soil profile included 

within the monitoring report. The depth to saturated soil and free water will also be 

recorded for each soil profile. 

 

▪ Erosion Monitoring: During the wandering surveys conducted in May, July, and 

September of each year for the first 3 monitoring years a visual assessment to characterize 

the erosion/sedimentation processes across the site will be completed. During monitoring 

years 4 and 5, the visual assessment will be conducted once annually. 

 

▪ Invasive Species Monitoring: All the natural protective feature and interior drainage 

locations should be inspected for invasive species.  

 

▪ Monitoring Requirements:  A check sheet will be used to inspect for the presence of 

invasive species.  Documentation that the restoration/creation areas is less than 10 percent 

occupied by invasive or noxious species is required during each of the monitoring years.  

Invasive or noxious species include, but are not limited to: Phalaris arundinacea (Reed 

canary grass), Phragmites australis (common reed grass), Lythrum salicaria (purple 

loosestrife), Ailanthus altissima (tree-of-heaven), Berberis thunbergii (Japanese barberry), 

Berberis vulgaris (common barberry), Elaeagnus angustifolia (Russian olive), Elaeagnus 

umbellata (Autumn olive), Ligustrum obtusifolium (Japanese privet), Ligustrum vulgare 

(common privet), Rosa multiflora (multiflora rose) and other invasive species.  

 

Monitoring Methodology: The presence and extent of invasive species will be 

documented through the herbaceous quadrat sampling program described under the above, 

and through visual observations conducted as part of wandering surveys. The wandering 

surveys will be conducted in May, July and September of each year of the monitoring 

program.  The presence or absence of invasive species will be documented by walking 

transects through each segment of the site. The location and approximate size of each 

invasive plant population will be noted on the data form provided and located on a field 

map.  If the plants encountered are small in number then hand-pulling to remove the plant 

and plant roots should be performed immediately and the action taken recorded. Larger 

populations should be documented, and recommended actions recorded for subsequent 

action. 

Reporting: The presence of invasive species should be reported within each annual 

monitoring report.  



DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS, NEW YORK DISTRICT

JACOB K. JAVITS FEDERAL BUILDING
26 FEDERAL PLAZA

NEW YORK NEW YORK 10278-0090

April 27, 2023
Environmental Analysis Branch

Matthew Maraglio
Supervisor, Consistency Review Unit
Division of Coastal Resources
New York State Department of State
99 Washington Avenue, Suite 1010
Albany, NY 12231-0001

Dear Mr. Maraglio: 

The U.S. Army Corps of Engineers received concurrence on its consistency 
determination for the South Shore of Staten Island (SSSI) Coastal Storm Risk Management 
(CSRM) Project on March 30, 2016 (Reference Number F20140788 (DA)). The consistency 
determination and concurrence letter are attached as Enclosures 2 and 3 respectively. The 
Final Environmental Impact Statement (FEIS) for the project was published in October 2016 
and updated in December 2016 (and is available online). The Record of Decision was signed 
on 8 December 2016. 

During the Pre-construction, Engineering, and Design (PED) phase of the SSSI 
project, new information regarding subsurface geological conditions in the project area was 
discovered. This information required that changes be made to the designs as described in 
the FEIS (Enclosure 1). In addition, design refinements to the conceptual plans presented in 
the FEIS have occurred. USACE evaluated these design changes (referred to as the 
‘proposed action’) and compared them to the FEIS. This analysis concluded that the 
proposed action is within the range of impacts identified in the FEIS and no additional NEPA 
documentation is necessary.

As a part of this evaluation, USACE reviewed the previously submitted consistency 
determination. The design changes of the proposed action do not change the conclusions 
reached in the consistency determination.

If you have any questions, please contact Ms. Sophie Killy of my staff at 
Sophie.R.Killy@usace.army.mil or at 917-790-8726.

Sincerely,

       Peter Weppler
       Chief, Environmental Analysis Branch
ENCL 1:  Design Refinements
ENCL 2: USACE 2016 Consistency Determination
ENCL 3: NYSDOS Concurrence Letter

Sincerely,

WEPPLER.PETER.M.12
28647353

Digitally signed by 
WEPPLER.PETER.M.1228647353 
Date: 2023.04.27 16:00:06 -04'00'



SSSI List of Design Refinements  1 
April 2023 

SSSI Design Refinements 

The proposed action design refinements that have occurred to date are listed below, by 

project feature. 

Seawall: 

- Change from a buried rock seawall to a double sheet pile design. Updated 

geotechnical data in PED indicated the presence of deep clay layers. An analysis 

of seawall structures was conducted that concluded a double sheet pile design to 

be the most effective and least cost option for the seawall. 

- The promenade width increased from 17 to 27 feet. 

- Side slopes were flattened on the landside (3:1) and water side (5:1) to reduce 

maintenance. In the FEIS, side slopes were 2:1. 

- Slight realignment of the seawall to maintain beach width and due to location of 

sewer interceptor and outfalls. 

- Rock crest elevation raised from +19.4 to 21.4 feet NAVD88. 

- Armor stone size increase from 3 to 5 tons.  

- Replaced a 3-ton rock slope on the back side of the seawall with 600-pound 

splash apron. 

- Decrease in the total rock weight required for construction from PED. 

- Addition of surcharge program, wick drains, and strip drains to offset the long-

term settlement due to soft soil layers. 

Floodwall: 

- Increased the length of the floodwall from 1,800 feet to 2,100 feet to 

accommodate future NYCDEP effluent pump station.  

- Changed 543 feet of T-wall to concrete capped I-wall.  

- The I-wall section’s crest elevation was lowered from +19.4 to +17.5 feet 

NAVD88. 

- Updated USACE guidance requires extreme event and barge impact design. 

- Approximately 55% more armor stone was added along the western side of the 

WWTP. 

- Approximately 2.5 times the weight of steel for pile foundations is required. 

- A sludge force main will be relocated to provide room for the floodwall. 

- Special monoliths were required for additional drainage and utility crossings. 

Levee: 

- Crest elevation raised from +16.9 to +17.7 feet NAVD88. 

- The crest width changed from 10-15 feet in the FEIS, to 10 feet along the entire 

length of the levee. 

- Side slopes were flattened from 2.5:1 to 3:1 for maintenance. 

- Addition of DMM foundation support for approximately 700 feet of levee. 

- Staged construction to allow for short-term settlement of clay layers. 



SSSI List of Design Refinements  2 
April 2023 

- Addition of rip rap toe scour protection on the bayside below +3.5 feet NAVD88. 

- Addition of a knee wall south of the tide gate. 

- HTRM slope stability moved from the bayside to the landside of the levee. 

- Addition of paved access road and turn-arounds/maintenance access at the tide 

gate. 

- Relocation of utilities.  

- Changes specific to the levee tide gate: 

o Crest elevation of tide gate increased from +16.9 to +19.9 feet NAVD88. 

o Additional foundation piles added. 

o Addition of sheet pile cutoff. 

o Addition of landside emergency gates. 

o Change from slide gate to a combination slide-flap gate on the bayside. 

Area B: 

- Acreage of excavated pond increased from 46 to 48 acres. 

- Eliminated the need for road raisings. 

- Addition of a relief diversion structure on Tysens Lane outfall. 

- Addition of second tide gate. 

Area C: 

- PED-level decision for USACE to construct only 3 of the 7 ponds proposed in the 

FEIS. The remaining ponds have been or are being built by NYCDEP in support 

of the project. 

- Eliminated the need for road raising. 

Area E: 

Design changes for Area E resulted from sponsor/NYC request to incorporate the 

NYCDEP Bluebelt designs. 

- Changed from 2 ponds (34 acres) to 3 ponds (38.6 acres) 

- Pond bottom lowered to -2 feet NAVD88 

- Addition of a 580-foot-long channel between ponds. 

- Addition of junction chambers, weir chambers, and inlets to align with NYCDEP 

drainage plans. 

Tidal Wetland/Mosaic of Habitats: 

- The overall acreage of the tidal wetland/mosaic of habitats has decreased from 

46 acres to 21.7 acres. Of the 46 acres, 17 acres of dune grass plantings were 

removed from designs due to the decision to leave the existing trap bags and 

rock along Oakwood Beach in place and to not cover the trap bags in sand. The 

remaining 29 acres decreased to 21.7 due to sewer location, maintaining Tarlton 

Street, and the realignment of the seawall.  
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M�	
�dC��a���@�������eM�	
�fM��5��8��6��36��5����3�37�8�����8������3��5��NP9�̀:>�O�7��@@����8��D��5��N�O�P3�;�����������������36��������7�@3���������8�O�7���8���E��������63���4���@�@3�����C��3��3O��=�����3E����D��5��NP����@�����D�36������M��5��NP������������36�������O������g4�7����@3��3����3��36��5��h̀ :>�����8��������3��5�������X7�93�7����<���=������>�3=�����D��5��6�8�����a66�@��63��93�7����<���=������Aa9<BC�



������������	
���� �	� �����������

������������������������������������������������� !�������"������������#$%�&��!�����'��(�����!��(�����)������*�����!(�����!���+�����)��"��(����������������������+����!,�-(����(!�����������������(!�!*�!(����!�������!*����.!�����!������(!���!!�������!(����������������������)������������������������������������,��������������������������!������/������!�(���!������"���������!����*����������'����"����!���������'����������������'����!��(!�!,�����������(����������������������(����+���(���)���������(����������������������+����!,���������������������������0�!���'�����������������(!�!�����"��������!����������,�������!��������!���������������������-���������(���������!�!���������*�������(�����+����*����!������),��12324�56789:�;��������'��������������������!���)�����(��'��'�������+��������������������������"����!��������������(!�!���������+����!��������+�����+�����!(�������!������������(��<(������������������),���������������������-���������(�����!(����������!�������������������(!���"�����!�(���!������"���������!�����������!���(����������������������!��+��,������-���������(���!������/������!�����������������'��������!.�"�������!����!���������'���������!(���(����'�����*���(!��������'�������(��������������������)����,�������"���*������!��������!���������������������-���������(���������!�!�������������!������),��12324�56789:�=�������(��'����������������"���+����������������!��������(�����!��+���!�����"��������!��!!����������!(�����+����������������<(���,���������������������-���������(�������'��������!.��"����!����!���������'������0�!���'���"��!��(��(�������'�����!�(���!������"���������!�����"�����(������������!�����!(�'��"������',�������������(������+����!�������)���������������������0�!���'�����"(�(�����+����������������!,�����������(����������������������(����+���(���)����������+����������!��"������������������(�*������(�����!��+���!�������<(�������"��!��(��(�����(��������'���+��)����������������(�!�����*�(�������������+��������,�������"���*������!��������!���������������������-���������(���������!�!�������������!������),��12324�56789:�>�����'��"���������!����"�!������������"���������!���(���������������*����!��+��*��������������������*���!������!���!�������������������+�������)��!��������!,��?�!������������@� ABC�56789:�;�����������������!���������<(����)�����"(��������"������'�����!)!���!������������-���D��.�E��)����!��������,��� � 5F6G6H4I�ABC�56789:�;J;�K�������")*����������*�������!����������'�����"(������!������L���'��/��������'�����E�����0�!,��� � ABC�56789:�=�K������������������+��������<(����)��������-���D��.�E��)����!��������,���������������������-��������������������MM,�M�����!��"��0�!���'�NOPQRSTUVW������(��(�������<(����)����������������,�%"����!������'�*�������������"��
,XY�����!��!����������������"�����!!�����������������$%����������"���(�����!(����'������������������!!��"������0�!���'��������!,�������������Z,	[�����!��"�������!��!!��������������������������������'����������"���(���#�������



������������	
���� ��� �����������

����������������������������������������� !���"� ����#������������!�����#���������$%�������! �����������!�������#��&��&���!����"���!��! ��&��������#�������'�!�����! �&�������� ���"��$��(�)��������#&!�����&��*��+����#!"�����!�"�������������� �������!����,���������!��#�������&�������������&��-"����.�! �#������������&��+�!/��������$��0,��������&��*��+����#!"�������!,��#�������-"����.�������&�����#���������.��������������,�����.�#��&��1�������!����#�����'�!#� �!#��&������������!��������������������!!��'���������#���������&�������$��(&��*��+����������!��1��������!����"����������!,���#�����-"����.�#��&����&��#�����&��$�(&����!�!�����!����#���� "����!�����#����������!,�������&.��������&��������������!�!����������������! ��!��"�������!��������#��&����"�!  2������"������ �!#�������! �#��������!�#������������!#�����������������!���������������!�������$��"������&�����!�������"��������"�����!��!�&��&�������������!�!����������� !�����!�$��*���!��������������"����.������������!� !�����&��������!��� �,!�������!�"���)���.�#�������������������&!��&!�"�����������.��������������!"��! �#�����������.�! ������&������� !���������������!���&���3�! ��&��#���������������!�"����4����.�������$��+�!�!�����!�����������!����"��� ������!�� !����!���������!����.�����������#���������!#���� !������!  �! �����!!��������$����� ���������������!��-"�������!�.�����#!"���!��"���&�!"�&�����!,���&�������$�����(&����������,�����5��!���4�����!�!�������!����1�������&��+�!/��������6��!���7���#!��&�����&���!"�&�����&�*!��&����7���������0���������4��+��)������8��#��,��"��7�������������������9�!,�:�!"�&�����&��!"�&����7�������:0�)#!!������&$�(!���&��,���&���!���! �&���������&��������������"���� ���"����&�,�������������������!��&��+�!/���� !���&���"��!����! ���!,��������!�!��������,�����.����������!���!�'��������"��!���! ���&�� "����!���! ���!��#�������������������� �!!���!���!�$�(&��!�/����,��! ��&������,���������������������! ��&��*��+��������!���&������&��!,������&��������!����1��.�������!�!������,��"�������&��+�!/��������$�����!����&����,�������������! ��!����������!/�������������!��&������������������������������������&��������#����!��"��������������������������&����,��!�������������������������'�������������� !���&����!/���$�����!������.���&����������&���������������&����&��*��+����#!"�������!���������#��&��&����!���.$��;<=<>�?@ABCD�E�F�+�!����� ��&�����#����� �����!"���������&���!����������� �!���&������!�"���!��! �&�4���!"��#����������!�&����!��"������#&��&���!����"�"���������&�� !!���&����!��#&��&���"�������� �������"����&���!�����&����  ����!���&!������!"����$�����!�����������6�� GHI�?@ABCD�J�F�K�����4����,��!�����������������!�� �!���!����#���������&�4���!"���"��������$������������!��F�(&��*��+����#!"�����,!�,���&������"�������! ��!���������!"��#��������������#&�������!��"��������"���!�.���������������&����������������&�,���������������!�������� !���&�����������! �&�4���!"����������������&���!������:!����!"��#����$��L������&��*��+������&�����!����!���#!"�������������������!�������#��&�*M��+���!�!�!������!���!��!����"���!�$��� ��!������������������������� !"�����&�.�#!"���������!,�����������!����! �������!�������#��&��������.������������������������"����!��$�����!������.���&����������&���������������&���*��+����#!"�������!���������#��&��&����!���.$��;<=<>�?@ABCD�NNF��"������������!�&������"��"����#�����������������&���!������������!�����!�������4����������!���!����.������&��������������! �&"������,�����"�����.� �!!�����������!��!�$�'(&����!���.����������!��&������������! �������������"��"���$��



������������	
���� ��� �����������

������������ �!"�#�$%��&����'�(��)�&��(����������*��%(�'���������+(,�)����,�)����-���'(��'��(�������.��)���/���(����,������'(,�%�'���)���(����0�1�(��1�(()��/���)���('�(���0���(��%���/����,������(��%��&��1���,��'���%�,)��/����%*�'2�),��'2����������'���)'���)���,11'3���$�'(������%����4�� 567������ �8�#�9�����.���(''�(1���1�2�'��,%�,��'���)����,������'(,�%�'�%�,'�)��0�1�(()��/���)���('�(�3�� �:�;�<�=�567������ �8>"�#�����/������*������'��?�+�@(�-�A��0���(B�%��(�'�(1�%�������%*��/����)�'�����&�����'��C�'��,���'*�)��0��*��?�+�@(�-�A��0�D�����(��A�������A*��/��E?DAAF2�(����0�',%%�''(���*���(1G����(��*���������/���)�)�'�/��(1�������(B�%�'�����*��%��0H'�%(�'����.(��3������������(��#�I*��������0�/(���(1��*��D�(B�%���'��(�����/���*����'-�(1�)���/�'�1�(��*,���%������)�'�(���',�/��1�(()��/���(�/��*��'(,�*�'*(���(1���������'���)3��I*��?��D������&(�&�'��*��%(�'��,%��(��(1���JKD�%(�'�'���/�(1����,���)�'��+���L���(��)���&�����(�/�����B(���0�(1��*�����%*�C����(M������0�N
OG�'��&��/��'��*��1��'�������(1�)�1��'���/���'��'�&����%(�'����',�/��1�(()��/���)�+�&��1(�%�'3��I*��������)���(1��*��JKD�+(,�)�%(�'�'��(1���I�I0���&����%���1�(()+���2���)�����*�����&��3��I*��%��'�����&���(��(1��*��JKD�+(,�)�����N�1����?PQ	R��(�	
3S�1����?PQ	R3��I*��JKD�+(,�)���'(���%�,)����%�(',���'��,%�,������T0����U(,��&��)2�)�����/��%(���(��'��,%�,��'�1(���M�'���/�'�(���+�����(,�1���'2���)��/����'��,%�,��'2�&�*�%�����)���)�'�������%%�''�'��,%�,��'2���)�)��(����(��(1��*���M�'���/��(��)+��-3��I*��?��D������'(���&(�&�'��M%�&���(��(1�������(������'��(��,/����L%�������
��(�)'��*���+(,�)�����&�����1�(()��/��*�����0�',�'�V,����0�(%%,��1�(��������(���,�(113��I*��?�������+(,�)�)���%���,���%�1,�)��/�1(��1�(()����&����(��(����('�(��%(���(�����',��'��(����(%���(��+*�����*����&�'������+����0���)�'�/��1�%�����,���%�����1��3��W�$A��*�'�%(�%�,)�)��*����*��?��D����+(,�)���',���������,�������1��'�(1��X	R3S������(��&��','�%('�'�(1�X	�3	�����(��+*�%*��V,���'��(�������,�������1���(1�XS3Y������(����)�������1����(�%('������(�(1��3	3��Z��*���'��%���(�%�������%*��/����)�'�����&�����'�2��'�)�'%,''�)������%��(���3	3��(1��*�����2��*��%,������/,�)��%��C�[���

�	�N��	G�1�(��W�$A��'����'��*�����(�('�)����������&�'�'*(,�)����1(��,����)���)��&��,���)�1(�������/��(1��(''�����1,�,����(%���������&��'�����&���%*��/������'3��I*��������&��'�����&���%*��/������'�'*����%(�'�)����'��������,�����(+��������'�)�(������M����(����(��(1��*��*�'�(��%�����2���)��������)�����CA,�&���G���)�*�/*�CA,�&�����G�����'�+*�%*���%�,)��1,�,����%%�������(��(1��*���,'����%�'�����&���%*��/������3�I*�'������'�(1�%*��/��1(���*�'�D�(B�%��%(���'�(�)��(������%���'�����'�����&��'�(1�
3\�1���2��3��1���2���)�	3��1����(&���S
�0���'�1(���*���(+2���)�,����)�*�/*�����'3�I*��*�'�(��%�����2�
3\�1����(&���S
�0���'2�*�'������,'�)��'��*����'�'�(1�)�'�/��1(���*��1�(()���(��%��(��'��,%�,��'�CW�$A��	
�SG3��I*���'���%���%-�(+��)/�'��*����������,��0�	
�S��*��?DAA������'�)������(���C]̂_̀a_bc�def�gbhìfacf�]jkf�lhm�ǹ_ojdf�pfk_̀_fbqr�E?DAA�	
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, NEW YORK DISTRICT 

JACOB K. JAVITS FEDERAL BUILDING 
26 FEDERAL PLAZA 

NEW YORK NEW YORK 10278-0090 
 
 April 27, 2023 
  
Environmental Analysis Branch 

 
Mr. Ian Drew  
Field Supervisor 
U.S. Fish and Wildlife Service 
3817 Luker Road 
Cortland, New York 13045 
 
Attention: Steve Sinkevich 

Dear Mr. Drew:  

The U.S. Army Corps of Engineers, New York District (District) South Shore of 
Staten Island (SSSI) Coastal Storm Risk Management (CSRM) Project’s Final 
Environmental Impact Statement (FEIS) was published in October 2016 and updated in 
December 2016. The Record of Decision was signed on December 8, 2016. In 
coordination conducted during the preparation of the FEIS, USACE received a Final 
Planning Aid Letter (PAL) from the U.S. Fish and Wildlife Service (USFWS) on March 
15, 2016. The PAL supplemented and updated the Fish and Wildlife Coordination Act 
(FWCA) section 2(b) Report (FWCAR) for the SSSI project, dated January 2006. 

During the Pre-construction, Engineering, and Design (PED) phase of the SSSI 
project, new information regarding subsurface geological conditions in the project area 
was discovered. This information required that changes be made to the designs as 
described in the FEIS. In addition, design refinements to the conceptual plans presented in 
the FEIS have occurred during PED. USACE evaluated these design changes (referred to as 
the ‘proposed action’) and compared them to the FEIS. The USACE concluded that the 
proposed action continues not to require additional compensatory mitigation, as was 
coordinated with the agencies and documented in the FEIS. This analysis is documented in a 
Memorandum for the Record, which is available upon request. The proposed action design 
refinements are attached as Enclosure 1.  

As a part of this evaluation, the District reviewed the mitigation recommendations 
made by the USFWS in the Final PAL and FWCAR for the project. Each mitigation 
recommendation is discussed below. 

1:1 Compensation Ratio: A wetland acre impact calculation was conducted using 
the latest design information available for each project feature. The results of this 
calculation are shown in comparison to the wetland acre impacts documented in the 
FEIS, in the table below. These calculations show a quantitative net loss of 
approximately 6.5 acres. However, the permanent impacts to wetlands along the line of 
protection and due to the placement of hard structures in the interior drainage areas are 



more than offset by the increase in wetland function within the approximately 180 acres 
of the interior, qualitatively resulting in no net loss. 

 Feasibility Wetland Impact 
Summary (Acres) 

Current Designs Wetland Impact 
Summary (Acres) 

 Temporar
y 

Permanen
t 

Offset
1 

Net2 Temporar
y 

Permane
nt 

Offset
1 

Net2 

Line of 
Protectio
n (LOP) 

0.00 10.89 0.00  8.27 21.09 0.00  

Interior 
Drainage 
Ponds 

117.25 0.00 11.3  157.47 2.62 15.06  

Tidal 
Wetland
s 
(Mosaic 
of 
Habitats) 

16.5 0.00 0.00  17.64 
 

0.00 2.1  

TOTALS 133.75 10.89 11.3 +0.4
1 

183.38 23.71 17.16 -6.55 

Table 11: Comparison of permanent impacts and temporary disturbances to wetlands 
under the FEIS and the Proposed Action. 

1Offest is the acres of upland converted to wetland in designs. 
2Net is the difference between the offset and permanent impacts. 

In addition to restoring the approximately 180 acres of temporarily disturbed 
wetlands by replanting with native species, those areas will be functionally enhanced by 
regrading to the existing contours to improve wetland topography/hydrology. The interior 
upland areas will be regraded to support wetland vegetation and to better manage flood 
risk by providing efficient water transfer within the system. Contouring would emphasize 
restoration of existing drainage and landform patterns, to the greatest extent 
practicable. The constructed wetlands will support a diverse wetland community with 
greater interspersion of vegetation cover types and water/vegetation than what is 
currently present in the Phragmites monocultures. During grading activities, the ponds 
will be over-excavated by 1 foot to remove Phragmites rhizomes present in the soil, and 
a foot of clean planting material will be placed. Hydrologic conditions will be improved 
through the construction of permanent micro pools (with depths of approximately 3 feet) 
and extended detention basins (with approximately 18 inches of standing water 
expected on average). These improvements would increase wildlife value by providing a 
larger variety of habitats than the existing conditions and would increase channel 
connectivity for fish and other aquatic species (specifically in Area C, where there is 
viable fish habitat). 



To quantify the enhancement in wetland function associated with structural 
improvements to interior drainage and tidal wetland/mosaic of habitats feature, District 
biologists conducted an Evaluation of Planned Wetlands (EPW) assessment. EPW is a 
rapid-assessment procedure used to determine whether planned wetlands have been 
adequately designed to achieve their functional goals. An EPW assessment results in 
functional capacity indexes (a wetland’s capacity to perform a function) and functional 
capacity units (FCU) (the quantity of functional capacity in the wetland). The EPW 
assessment conducted for SSSI compared the net functional capacity units of existing 
wetlands (only in those areas that would be disturbed/impacted by the proposed action) 
to the proposed action’s wetlands. The net results of the EPW assessment are shown in 
the Table 2 below. The associated EPW report can be provided upon request. 

 Freshwater FCUs Tidal FCUs 
Temporary Disturbances -249.791 -41.771 

Areas of enhancement post-construction +338.00 +63.75 
Net enhancement of temporarily disturbed areas 88.222 21.982 

   
Permanent Impacts -20.531,2 -20.401,2 

Offset gained (uplands to wetlands) +19.822 +5.102 

Net FCUs 87.51 6.68 
Table 2: EPW assessment net Functional Capacity Units (FCUs) for Freshwater and 
Tidal Wetlands. 

1Numbers in red indicate negative numbers. 
2Underlined numbers were summarized to obtain NET FCUs for freshwater and tidal 
wetlands; NET FCU = (net enhancement + offset gained) – permanent impacts 

The functional units gained through these enhancement activities (88.22 FCUs of 
freshwater habitat and 21.98 FCUs of tidal wetland habitat) would result in a net gain of 
wetland functional value (restoring the bottom elevation in a wetland can be critical for 
reestablishing hydrological regime, natural disturbance cycles, and nutrient fluxes). The 
construction of the line of protection and the placement of hard structures in the interior 
does result in a loss of 20.53 FCUs of freshwater habitat and 20.40 FCUs of tidal 
wetland habitat. The functional units gained through enhancement and through the 
conversion of existing uplands to wetlands resulted in a net gain of 87.51 FCUs of 
freshwater habitat and 6.68 FCUs of tidal wetland habitat.  

The results of the EPW assessment support the conclusion that the 
enhancement of temporarily disturbed wetlands and the conversion of existing upland 
areas to wetlands more than offsets the permanent impacts to wetlands due to 
construction of the proposed action. The project therefore maintains its self-mitigating 
status, as described in the FEIS. No additional compensatory mitigation is necessary 
and the 1:1 compensation ratio is achieved by the project. 



Plant wetland vegetation/increase diversity in excavated wetland and 
upland areas: Planting and seeding with native vegetation is proposed in the interior 
drainage areas and in the tidal wetland/mosaic of habitats feature.  

Bury the exposed seawall: The change from a buried rock seawall to a double 
sheet pile design would alter the core of the structure and would not be visible. To the 
extent practicable, the wall would be covered with clean fill and seeded with vegetation. 
The portion of the seawall by the Oakwood Beach service road would not have sand 
cover to avoid placing a load on the existing sanitary sewer.  

Monitoring and maintenance of all restored wetlands: Monitoring and 
adaptive management will include monitoring and removal of invasives (hand-pulling, 
herbicide application, etc.). The trigger for adaptive management continues to be 85% 
cover of plantings and less than 10% cover of invasive species, as is standard practice. 
OMRRR will include the maintenance of these areas. An updated MAMP was drafted 
for the proposed action and is provided as Enclosure 2. 

Contaminants: In their Final PAL, the USFWS recommended that the Corps 
conduct a sampling effort to evaluate hazardous substances in the sediment at the 
surface and at the depth of excavation. The USACE conducted environmental sampling 
August 2018 – May 2019. A total of 42 samples were collected from 36 locations; all 
reported results were below screening levels. A copy of the Environmental Sampling 
Report is provided in Enclosure 3. Additionally, USACE conducted groundwater 
investigations in Area E to inform dewatering permits prior to construction. These 
investigations found concentrations of several metals exceeded the NYSDEC Ambient 
Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. 
Additional metals, total suspended solids, and oil and grease were also identified but 
are not regulated under these standards. These results reflect conditions expected for 
an urban environment and are likely representative of the remaining drainage areas.  

The District has determined that the proposed action continues to comply with 
the mitigation recommendations described in coordination with USFWS. The District 
would like to take this opportunity to invite the Service to review final Plans and 
Specifications as they become available. The design plans for Interior Drainage Area E 
are at 100% and can be provided. The District is available to discuss the SSSI project 
and design changes further with the Service.  

 

 

 

 

 



Please contact Ms. Sophie Killy of my staff at Sophie.R.Killy@usace.army.mil or 
at (917) 790-8726 with any questions.

Sincerely,

Peter Weppler
Chief, Environmental Analysis Branch

Enclosure 1: Design Refinements
Enclosure 2: Revised MAMP
Enclosure 3: SSSI Environmental Sampling Report

Sincerely,

WEPPLER.PETER.M.
1228647353

Digitally signed by 
WEPPLER.PETER.M.1228647353 
Date: 2023.04.27 16:02:45 -04'00'
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SSSI Design Refinements 

The proposed action design refinements that have occurred to date are listed below, by 

project feature. 

Seawall: 

- Change from a buried rock seawall to a double sheet pile design. Updated 

geotechnical data in PED indicated the presence of deep clay layers. An analysis 

of seawall structures was conducted that concluded a double sheet pile design to 

be the most effective and least cost option for the seawall. 

- The promenade width increased from 17 to 27 feet. 

- Side slopes were flattened on the landside (3:1) and water side (5:1) to reduce 

maintenance. In the FEIS, side slopes were 2:1. 

- Slight realignment of the seawall to maintain beach width and due to location of 

sewer interceptor and outfalls. 

- Rock crest elevation raised from +19.4 to 21.4 feet NAVD88. 

- Armor stone size increase from 3 to 5 tons.  

- Replaced a 3-ton rock slope on the back side of the seawall with 600-pound 

splash apron. 

- Decrease in the total rock weight required for construction from PED. 

- Addition of surcharge program, wick drains, and strip drains to offset the long-

term settlement due to soft soil layers. 

Floodwall: 

- Increased the length of the floodwall from 1,800 feet to 2,100 feet to 

accommodate future NYCDEP effluent pump station.  

- Changed 543 feet of T-wall to concrete capped I-wall.  

- The I-wall section’s crest elevation was lowered from +19.4 to +17.5 feet 

NAVD88. 

- Updated USACE guidance requires extreme event and barge impact design. 

- Approximately 55% more armor stone was added along the western side of the 

WWTP. 

- Approximately 2.5 times the weight of steel for pile foundations is required. 

- A sludge force main will be relocated to provide room for the floodwall. 

- Special monoliths were required for additional drainage and utility crossings. 

Levee: 

- Crest elevation raised from +16.9 to +17.7 feet NAVD88. 

- The crest width changed from 10-15 feet in the FEIS, to 10 feet along the entire 

length of the levee. 

- Side slopes were flattened from 2.5:1 to 3:1 for maintenance. 

- Addition of DMM foundation support for approximately 700 feet of levee. 

- Staged construction to allow for short-term settlement of clay layers. 
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- Addition of rip rap toe scour protection on the bayside below +3.5 feet NAVD88. 

- Addition of a knee wall south of the tide gate. 

- HTRM slope stability moved from the bayside to the landside of the levee. 

- Addition of paved access road and turn-arounds/maintenance access at the tide 

gate. 

- Relocation of utilities.  

- Changes specific to the levee tide gate: 

o Crest elevation of tide gate increased from +16.9 to +19.9 feet NAVD88. 

o Additional foundation piles added. 

o Addition of sheet pile cutoff. 

o Addition of landside emergency gates. 

o Change from slide gate to a combination slide-flap gate on the bayside. 

Area B: 

- Acreage of excavated pond increased from 46 to 48 acres. 

- Eliminated the need for road raisings. 

- Addition of a relief diversion structure on Tysens Lane outfall. 

- Addition of second tide gate. 

Area C: 

- PED-level decision for USACE to construct only 3 of the 7 ponds proposed in the 

FEIS. The remaining ponds have been or are being built by NYCDEP in support 

of the project. 

- Eliminated the need for road raising. 

Area E: 

Design changes for Area E resulted from sponsor/NYC request to incorporate the 

NYCDEP Bluebelt designs. 

- Changed from 2 ponds (34 acres) to 3 ponds (38.6 acres) 

- Pond bottom lowered to -2 feet NAVD88 

- Addition of a 580-foot-long channel between ponds. 

- Addition of junction chambers, weir chambers, and inlets to align with NYCDEP 

drainage plans. 

Tidal Wetland/Mosaic of Habitats: 

- The overall acreage of the tidal wetland/mosaic of habitats has decreased from 

46 acres to 21.7 acres. Of the 46 acres, 17 acres of dune grass plantings were 

removed from designs due to the decision to leave the existing trap bags and 

rock along Oakwood Beach in place and to not cover the trap bags in sand. The 

remaining 29 acres decreased to 21.7 due to sewer location, maintaining Tarlton 

Street, and the realignment of the seawall.  
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NATURAL PROTECTIVE AND INTERIOR DRAINAGE FEATURES MONITORING 

 

Natural Protective and Interior Drainage Features Monitoring Report Requirements: All natural 

protective and interior drainage features will be monitored starting with the first full growing 

season after the construction/planting of the feature is completed and will be monitored five full 

growing seasons (with the exception of the Miller Field Offset, which will be monitored for three 

full growing seasons). The District will be responsible for the monitoring.  Monitoring information 

must be collected twice a year in the early spring and the fall. Hydrological monitoring will be 

conducted once a month from April to October.  Site vegetation and hydrology will be monitored 

for five years, and photo documentation of the site’s progress will be incorporated into each annual 

monitoring report. The report will also include a concise description of the monitoring program, 

including the methodology, results, and conclusions.   

 

The monitoring report will include a recommendation section consisting of professional 

observations and judgments. This will allow for the identification of natural elements that are 

successful and those elements that are not achieving the desired result. Observations of wildlife 

utilization of the site will be made, including a list of observed species. Observations on herbivory 

pressures and effectiveness of anti-herbivory measures will be made. Recommendations for 

maintenance and corrective measures will be included.  Monitoring reports will be prepared no 

later than December 31st of each monitoring year.  

 

Success of the natural protective features will be evaluated based on the following criteria: 

• Successful establishment of each habitat type (low marsh, high marsh, mudflat, upland 

forest/scrub-shrub, and tidal creek) relative to similar habitats in the region. 

• Vegetation should occur in proper zones (e.g. hydric species in wet sites) in all layers (tree, 

shrub, herbaceous) and have adequate characteristics compared to similar habitats in the 

region. 

• Water quality, general landscape, sinuosity, and water depth should be similar to natural 

tidal creeks occurring in the region. 

• 85% cover in planted area, indicating a healthy wetland that would reach threshold for 

flood storage and drainage. 

• Less than 10% coverage by invasive species (i.e., Phragmites australis) 

 

If problems and/or inadequacies are identified during monitoring, supplemental plans may be 

developed to ensure the successful establishment of the wetlands and the intended biotic 

communities.  These plans may include additional grading, soil amendments, or manipulation of 

hydrology, as necessary in selected areas. 

 

All Monitoring Reports require the following information: 

a. A USGS quad map, and a county road map showing the location of the site, including the 

block and lot of the site.  A copy of an aerial photograph of the site should also be included; 

b. A brief description of the features being monitored; 

c. Photographs of the site with a location map indicating where they were taken on the site; 
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d. A grid-sampling pattern must be set-up across the site and be indicated on a map that will 

accompany each report.  The location from where the samples were collected must be provided 

to confirm the findings; 

e. Data sheets from sampling points, which describe the vegetation present, the percent 

coverage of the vegetation, soil borings and location of the water table. 

During coordination with USFWS, the District committed to the herbicide application to suppress 

encroachment of Phragmites. The herbicide Clearcast will likely be used, as this product was 

previously applied in the area and coordinated with NYC. The District also committed to the 

creation of buffer areas around the interior drainage features where practicable, to further suppress 

the encroachment of Phragmites.  

All Monitoring Reports must also comply with the monitoring requirements set forth in Condition 

21 of the projects Umbrella Water Quality Certification (Permit No. 2-6404-01480/00004), copied 

below:  

Post-Construction Monitoring Annual Report and Natural Protective Feature Plant 

Monitoring Permittee must submit the post-construction monitoring annual report to the 

Department by April 30th of each year following completion of construction and provide 

three copies to: NYSDEC Division of Environmental Permits, 47-40 21st Street, Long 

Island City, New York 11101 (Attention: SSSI Project Manager). 

Natural Protective Feature Monitoring: All natural protective feature plantings, as 

shown on drawings or described in submissions made as part of this permit, are to 

be monitored for three years following the initial planting to ensure an 85% survival 

rate, and monitored for up to two additional years if 85% plant survival is not 

reached. 

 

An exception to this requirement is monitoring at Miller Field Offset Area, where 

the required monitoring period is three years. 

Notification: The Permittee shall notify the NYSDEC Division of Natural 

Resources, 47-4 21st Street, Long Island City, NY 11101, in writing, when initial 

planting activities are completed. The notification should include plant species, 

number of plants, and photographs of the planting areas. 

Salt Marsh Vegetation Monitoring: Permittee shall submit a monitoring report to 

NYSDEC Division of Marine Resources, 47-40 21st Street, Long Island City, NY 

11101, by December 31st of each year that describes the condition of the plants and 

the actions taken in the buffer planting area. The required monitoring protocol must 

follow the NYS Salt Marsh Restoration and Monitoring Guidelines. Plantings are 

to be monitored for three years following the initial planting to ensure an 85% 

survival rate, and monitored for up to two additional years if 85% plant survival is 

not reached. 

If corrective action to achieve an 85% survival rate requires the alteration of any 

tidal flow, permittee must submit plans, including a hydrology report, to DEC for 

review and approval before commencing work. 
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Each construction contract includes a plant guarantee that the construction contractor must comply 

with. The planting guarantee covers two growing seasons post-construction and a minimum 85% 

survival rate must be met.  

First Full Growing Season Monitoring Report Requirements:   

 

1. As-built plans which depict final grade elevations at one-foot intervals will be provided by 

the USACE which will include a table listing the vegetative species and quantities of each 

species that were planted.  

 

2. Show on the as-built plans that the boundaries of the natural protective and interior drainage 

areas have been visibly marked with 3 inch white PVC pipe extending 4 feet above the 

ground surface.  The stakes must remain on the site for the entire monitoring period;  

 

3. Photos of the constructed feature project keyed to a photo location map and provide the 

GPS waypoints in NY State plane coordinates NAD 1983; 

 

4. Document that the constructed features area have been posted with several permanent 

signs, which identify the site as a natural area and that mowing, cutting, dumping and 

draining of the property is prohibited.  

 

Years 2 -4 Monitoring Report Requirements:   

 

1. Documentation based on field data, that the goals of the natural protective and interior 

drainage features, including any transition areas, are being satisfied.  If the USACE is 

finding problems with the features and does not anticipate the site will be a success then 

recommendations on how to rectify the problems must be included in the report with a time 

frame in which they will be completed; 

  

2. Documentation of the planted vegetation as well as the species that are naturally colonizing 

the site, including the location and percent coverage of each species. The data should 

document that the site is progressing towards 85 percent survival and 85 percent area 

coverage of plantings.  If the proposed plant community is a scrub/shrub or forested 

wetland or wetland buffer the USACE must also demonstrate each year with data that the 

woody species are thriving, and increasing in stem density and height each year. If the field 

data shows that the natural protective features and interior drainage features are failing to 

meet the vegetation survival, coverage and health goals, the monitoring report should 

contain a discussion of steps that will be taken to rectify the problem, including a schedule 

of implementation; 

 

3. Documentation of any invasive or noxious species colonizing the site and how they are 

being eliminated. Recommended actions may be accomplished via hand-pulling, 

application of a pesticide or other NYSDEC and NYCDEP approved methods; 

 

4. A visual assessment will be conducted once annually during the spring monitoring season 

to assess the site for sedimentation or erosion.  
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Final (Year 5) Monitoring Report Requirements: 

 

1. Documentation that demonstrates that the goals of the natural protective and interior 

drainage features including acreage have been successful. A field wetland delineation of 

the project features based on the Federal Manual for Identifying and Delineating 

Jurisdictional Wetlands (1987) which shows the exact acreage of State open waters, 

emergent, scrub/shrub and/or forested wetlands will be completed.  

 

2. Documentation that the site has an 85 percent survival and 85 percent area coverage of the 

project plantings are species native to the area. Documentation of all plant species are 

healthy and thriving and if the proposed plant community contains trees demonstrate that 

the trees are at least five feet in height. 

 

3. Documentation that the site is less than 10 percent occupied by invasive or noxious species 

such as but not limited to Phalaris arundinacea (Reed canary grass), Phragmites australis 

(common reed grass), Typha latifolia (broad-leaved cattail), Typha angustifolia (narrow-

leaved cattail), Lythrum salicaria (purple loosestrife), Ailanthus altissima (tree-of-heaven), 

Berberis thunbergii (Japanese barberry), Berberis vulgaris (common barberry), Elaeagnus 

angustifolia (Russian olive), Elaeagnus umbellata (Autumn olive), Ligustrum obtusifolium 

(Japanese privet), Ligustrum vulgare (common privet) and Rosa multiflora (multiflora rose).  

 

4. Documentation that the site contains hydric soils or there is evidence of reduction occurring 

in the soil.  

 

5. Potential corrective features may include: 

• Replanting vegetation in areas where plantings do not meet predetermined criteria 

• Enhancing survival of planted vegetation (by applying a fertilizer such as 

Osmocote) 

• Improving tidal flushing 

• Suppressing encroachment by Phragmites through mechanical landscaping 

techniques, physical removal and/or replanting of desirable species, or herbicide 

application (such as Clearcast) 

• Preventing herbivory (by installing fencing) 

• Adjusting channel morphology and hydrology, or stabilizing banks 
  

Monitoring Methodology: 

▪ For the tidal wetlands/mosaic of habitats, monitoring protocol must follow the NYS Salt 

Marsh Restoration and Monitoring Guidelines (2000). The guidelines are available online: 

https://www.dec.ny.gov/docs/wildlife_pdf/saltmarsh.pdf 

 

▪ Vegetation Monitoring – Herbaceous Cover: Quadrat sampling will be used to monitor the 

development of herbaceous vegetative cover and dominance patterns within the created or 

https://www.dec.ny.gov/docs/wildlife_pdf/saltmarsh.pdf
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enhanced forested, scrub shrub and emergent wetland habitats. Within each 1-meter square 

quadrat, an estimate of the total percent cover provided by native and invasive herbaceous 

plants will be generated. Percent cover of individual species will also be provided. A 

minimum of ten quadrats per cover type unit will be used. The location of each quadrat 

will be shown on the plans contained in the monitoring report.  

 

The location of the sampling points will be evenly spaced across each tidal and emergent 

wetland area to be sampled (2). The same start location will be used each year of the 

monitoring program. The distance of the first sampling point from the starting point along 

the perimeter of the emergent area will be decided by using a new random number each 

year. Each successive sample will be at equidistant intervals along the perimeter. The 

distance will be determined by calculating the perimeter of each emergent wetland to be 

sampled from the as-built plans and divided it into a minimum of ten equal lengths. 

At each sampling point along the perimeter of the tidal and emergent wetland, a marker 

will be blindly tossed into the site to select the quadrat location. One edge of the quadrat 

will be aligned with a North-South axis. Each successive sample will be located using the 

same method at equidistant intervals along the perimeter.  

For scrub shrub and forested wetlands, the 1-meter square quadrats will be located within 

the 10-meter square permanent sampling plots. The sample location will be chosen by 

blindly tossing a marker into the sample plot and then follow the procedure described 

above.   

▪ Vegetation Monitoring – Woody Plant Densities: Stem densities of woody plants will be 

generated using stem counts within permanent 10-meter square sample plots randomly 

located within forested and scrub shrub planting zones. Within each plot the number of 

trees and shrubs will be counted, by species, and recorded onto a data form. The height of 

each tree and shrub will also be recorded. The location of each sample plot will be shown 

on the plans contained in the monitoring report.   

 

The location of each sample plot will be determined prior to conducting field work by 

randomly establishing a 10- meter square grid over the area to be monitored as shown on 

the As-Built plans, assigning each grid block a number, and generating a series of random 

numbers. The random numbers corresponding to the first ten grid blocks will be used to 

establish the sample locations.  The four corners of each sampling plot will be marked in 

the field with a 6-feet long 2-inch PVC  pipe driven into the ground a minimum of 12 

inches and no more than 18 inches. 

Data collected from each quadrat will be used to demonstrate by the second growing season 

eighty-five percent survival and/or coverage by native plant species. Observations 

regarding invasive species encroachment will also be made and recommendations on 

strategies to manage these invasive species will be provided.  

▪ Hydrological Monitoring:  The hydrodynamics of the emergent wetlands will be monitored 

on a monthly schedule between April and October. This will be accomplished by visual 

observations of soil saturation and depth to groundwater.   
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▪ Soil Monitoring:  For the first year of monitoring, a minimum of six soil pits will be dug 

and described to a depth of 20 inches within the wetland areas. The soil profiles will 

document the depth of topsoil placement as well as indicators of reduction.  The location 

of each spoil pit will be located using GPS and plotted onto a map for inclusion in the 

monitoring report. The map will include the NY state plane coordinates for each pit in 

NAD 1983. Subsequent monitoring reports (Years 2 through 5) require documentation of 

the development of hydric soils within restored wetland areas.  A minimum of two soil 

profiles will be examined and described within each wetland and the soil profile included 

within the monitoring report. The depth to saturated soil and free water will also be 

recorded for each soil profile. 

 

▪ Erosion Monitoring: During the wandering surveys conducted in May, July, and 

September of each year for the first 3 monitoring years a visual assessment to characterize 

the erosion/sedimentation processes across the site will be completed. During monitoring 

years 4 and 5, the visual assessment will be conducted once annually. 

 

▪ Invasive Species Monitoring: All the natural protective feature and interior drainage 

locations should be inspected for invasive species.  

 

▪ Monitoring Requirements:  A check sheet will be used to inspect for the presence of 

invasive species.  Documentation that the restoration/creation areas is less than 10 percent 

occupied by invasive or noxious species is required during each of the monitoring years.  

Invasive or noxious species include, but are not limited to: Phalaris arundinacea (Reed 

canary grass), Phragmites australis (common reed grass), Lythrum salicaria (purple 

loosestrife), Ailanthus altissima (tree-of-heaven), Berberis thunbergii (Japanese barberry), 

Berberis vulgaris (common barberry), Elaeagnus angustifolia (Russian olive), Elaeagnus 

umbellata (Autumn olive), Ligustrum obtusifolium (Japanese privet), Ligustrum vulgare 

(common privet), Rosa multiflora (multiflora rose) and other invasive species.  

 

Monitoring Methodology: The presence and extent of invasive species will be 

documented through the herbaceous quadrat sampling program described under the above, 

and through visual observations conducted as part of wandering surveys. The wandering 

surveys will be conducted in May, July and September of each year of the monitoring 

program.  The presence or absence of invasive species will be documented by walking 

transects through each segment of the site. The location and approximate size of each 

invasive plant population will be noted on the data form provided and located on a field 

map.  If the plants encountered are small in number then hand-pulling to remove the plant 

and plant roots should be performed immediately and the action taken recorded. Larger 

populations should be documented, and recommended actions recorded for subsequent 

action. 

Reporting: The presence of invasive species should be reported within each annual 

monitoring report.  
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Executive Summary 

At the request of U.S. Army Corps of Engineers, New York District (CENAN) and under a geotechnical 
study scope of work, members of the U.S. Army Corps of Engineers, Baltimore District (CENAB) 
conducted environmental sampling from August 2018 to May 2019 to support the Costal Storm Risk 
Management (CSRM) design project for the South Shore of Staten Island, New York. The project 
involved the collection of soil samples for environmental characterization concurrently with Standard 
Penetration Test (SPT) borings, in an area under geotechnical study, spanning from Fort Wadsworth to 
Great Kills Park.  

A total of 44 boring locations were designated for soil sample collection, of these 36 were sampled for 
environmental characterization. Seven of these locations were not sampled due surface water presence. 
Additionally, interior drainage shallow boring AB-3 was not sampled during this field effort. At the 36 
locations sampled a total of 42 soil samples were collected and analyzed for Volatile Organic Compounds 
(VOCs), Semi-Volatile Organic Compounds (SVOCs), Pesticides, Polychlorinated biphenyls (PCBs), and 
Resource Conservation and Recovery Act (RCRA) regulated Metals and Mercury. The field screening 
data and observations made during the sampling are detailed in this report. 

All reported results were below selected screening levels, where most of the results were non-detect or if 
detected, many were reported as estimates at very low levels below the limit of quantification. The VOCs 
detected were mostly from common laboratory contaminates. The few PCB’s detected were also found 
below limits of quantification and screening criteria. The summary of the sample results and results have 
been appended to this report in Appendix A.   

During the environmental sampling some areas inundated with surface and subsurface waste debris were 
observed. These areas were suggestive of unauthorized waste dumping practices and are discussed in this 
report as potential areas of concern. The location of the waste and some photographs are also included in 
this report.  

This report is intended to be utilized by the future contractor to supplement preliminary hazard 
assessment for future intrusive activities at these locations and should be used in conjunction with 
historical site information, data gathered from the remedial investigation conducted for Great Kills 
National Park, and any other site characterization information that may be available for this project area.  
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1.0 Scope of Work  

Surface and subsurface soil sampling was conducted at various geotechnical investigations locations 
selected for the CSRM design project along the southern shore of Staten Island, New York. The 
environmental site characterization was performed at the request of U.S. Army Corps of Engineers, New 
York District (CENAN). Sampling was conducted to aid in establishing a preliminary hazard assessment 
for future contractors that may conduct intrusive work in the project area and to estimate information 
regarding the type of waste that may be generated. It is important to note that environmental 
characterization was not being conducted under remedial investigations or any cleanup program. The 
environmental sampling was conducted simultaneously or concurrently with a geotechnical study 
between September 2018 and May 2019. The full scope of work for this project is included in Appendix 
C.  

2.0 Summary of Sampling Methodology   
The site encompassed an area extending from Fort Wadsworth and moving southwards to Great Kills 
National Park. The sampling locations and boring identifiers can be found in Table 1. Detailed 
information on sampling location and maps can also be found in the scope of work in Appendix C. Prior 
to or following geotechnical investigations, an adjacent drill hole no more than 10 feet from the primary 
boring location was drilled at each of these locations for environmental sample collection. The 
environmental samples were collected continuously to the depth of the unsaturated zone utilizing a 3 inch 
outside diameter and 2 feet in length split barrel soil sampler (split-spoon), drilled using either the CME-
750 ATV Swamp Buggy or CME-45c tracked drill rigs.  

Once the sample was collected from the split-spoon samplers was opened, it was immediately screened 
for VOCs utilizing a Photo Ionization Detector (PID). Following screening for VOC’s, a Terra Core 
sampler was utilized to quickly collect soil directly from the undisturbed split-spoon at a discrete 
locations with the highest VOC detection or if VOC’s were not detected, a sample was collected at a 
random location for each sample interval. All VOC samples were collected using a Terra Core samplers 
and placed in to 40 ml glass vials containing laboratory prepared Methanol preservative. Once collected, 
the sample vials were immediately placed in individual sealable bags and placed over ice. All VOC 
samples were relinquished to the laboratory for extraction before 48 hours after collection.  

Following VOC sample collection, the remaining sample in the split-spoon was consolidated, adequately 
homogenized for a composite sample that was collected into an 8oz glass jar for PCBs, SVOCs, Mercury, 
RCRA Metals, and Pesticides analysis. All samples were given a unique sample identifier consisting of 
“SSSI” for the project, two digit month and day of collection, “S” for soil, followed by the location 
identifiers for the drilling location (e.g. SSSI-0419-S-DH-7 represents a sample collected for this project, 
on April 19th, at DH-7). All samples were labeled, placed over ice, and remained secured in the sampler’s 
possession until they were relinquished to the laboratory, CHEMTECH in Mountainside, New Jersey in 
person or via courier.  

Throughout the site groundwater or saturated soils were encountered at shallow depths. In the event that 
the unsaturated zone extended beyond 6 feet depth the sample interval was halved into a top and bottom 
sample. Therefore at some drilling locations a maximum of two samples were collected to ensure 
representative composite sampling. In this case, the samples were given the trailing identifier “T” for top 
and “B” for bottom that followed the location identifiers in Table 1. Samples were not collected at DH-
9A, DH-10, DH-10A, DH-11A, DH-12, and DH-12A due to water being encountered on the surface or 
less than 5 inches below the surface.  
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Prior to making contact with sampled soils and in between samples, all sampling equipment utilized on 
site that was not prepackaged and certified clean was decontaminated in accordance with the procedures 
outlined in the Quality Assurance Project Plan in Appendix C. The PID utilized for soil screening was 
also calibrated twice a day for fresh air and span gas calibration at the start and end of the day and 
operated according to the manufacturer's instructions. 

Table 1. Drilling Locations 
Location ID* NY SP NORTHING NY SP EASTING 

DH-1 142357.760 948641.208 
DH-2 142147.722 948837.665 
DH-3 141626.977 949645.074 
DH-4 140785.132 951241.610 
DH-5 140274.353 951312.040 
DH-6 139693.872 951567.683 
DH-7 139342.095 951920.437 
DH-8 139634.255 952269.411 

DH-8A 139300.775 952695.001 
DH-9 139815.508 952426.735 

DH-10B 140707.109 953771.070 
DH-11 141742.464 954425.785 

DH-13 142172.092 955558.320 
DH-14 143033.843 956102.292 
DH-15 143576.511 956889.518 
DH-16 144397.302 957374.593 
DH-19 146589.578 959334.364 
DH-20 147327.891 959984.953 
DH-21 148041.190 960710.950 
DH-22 148713.615 961415.415 
DH-23 149387.640 962142.991 
DH-24 150050.075 962903.036 
DH-25 150857.068 963482.768 

DH-25A 151257.744 963771.637 
DH-26 151638.044 964081.379 
DH-27 152431.621 964740.885 
DH-28 153228.685 965348.170 
DH-29 153996.052 965969.952 
DH-30 154749.930 966601.667 
DH-31 155455.541 967250.357 
DH-32 155941.568 967426.509 
AB-1 148924.431 959980.067 
AB-2 150469.987 964488.791 
AB-4 150408.639 958409.839 
AB-5 151926.856 956404.296 
AB-6 149034.735 956621.385 

 *Note: DH= Drill Hole 
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3.0  Field Screening Data  
Field screening data gathered for the 42 soil samples collected during the duration of this project can be 
found in Table 2.   

 



Table 2. Sample Screening Data and Observations 

Boring 
Location ID 

Sample ID VOC Field 
Screening 
Highest PID 
Reading 
(PPM) 

Depth VOC 
sample 
collected (feet) 

Composite sample 
interval for PCB, 
Pesticides, RCRA 
Metals, Mercury, and 
SVOCs analysis (feet) 

Observation* 

DH-1 SSSI-1001-S-DH-1 1.8 5.5 0-6 Soil saturated at 6.5 feet, NS, NOD, and NW 

DH-2 SSSI-1002-S-DH-2 0 1.5 0-3.5 Soil saturated at 4 feet, NS, NOD, and NW 

DH-3 SSSI-0401-S-DH-3 0 1.5 0-2.5 Soil saturated at 3 feet, NS, NOD, waste observed 
on surface and in the 0-1 feet of sample interval, 
waste included broken glass and plastic debris. 

DH-4 SSSI-0509-S-DH-4 0 1.5 0-3 Soil saturated at 3.5 feet, NS, NOD, and NW 
DH-5 
 

SSSI-0328-S-DH-5-T 0.4 1.5 0-3.5 No recovery between 4-8 feet, soil saturated at 10 
feet, gravel that was ashen and porous was 
encountered around 6 feet, NS, NOD, and NW SSSI-0328-S-DH-5-B 1.0 9.0 3.5-4 and 8-9.5 

DH-6 SSSI-0419-S-DH-6-T 0 3 0-5 Soil saturated at 10 feet, NS, NOD, and NW 
SSSI-0419-S-DH-6-B 0 7 5-9.5 

DH-7 SSSI-0419-S-DH-7 0 3 0-6 Soil saturated at 6.5 feet, NS, NOD, and NW 
DH-8 SSSI-0419-S-DH-8 0 5 0-6 Soil saturated at 6.5 feet, NS, NOD, and NW 
DH-8A SSSI-0103-S-DH-8A 0 1 0-4 Soil saturated at 4.5 feet, NS, NOD, and surface 

waste debris in the area surrounding this 
borehole, waste included rubbish, plastics, and 
discarded household items. 

DH-9 SSSI-1218-S-DH-9-T 0 3 0-5 Soil saturated at 7.5 feet, gravel material 
encountered 0-0.5 feet, NS, NOD, and NW SSSI-1218-S-DH-9-B 0 6.5 5-7 

DH-10B SSSI-0926-S-DH-10B 2.2 1.5 0-4 Soil saturated at 4.5 feet, NS, NOD, and NW 
DH-11 SSSI-1117-S-DH-11 0.9 1 1-1.5 Soil saturated at 2 feet, NS, NOD, significant 

waste on surface and subsurface, metals, and 
potentially hazardous substances around this 
borehole were observed (see Section 3.0) 

DH-13 SSSI-1018-S-DH-13 0 3 0-5 Soil saturated at 5.5 feet, Dark brown/blackish 
clay organic material encountered, NOD, and NW 
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Boring 
Location ID 

Sample ID VOC Field 
Screening 
Highest PID 
Reading 
(PPM) 

Depth VOC 
sample 
collected (feet) 

Composite sample 
interval for PCB, 
Pesticides, RCRA 
Metals, Mercury, and 
SVOCs analysis (feet) 

Observation* 

DH-14 SSSI-1018-S-DH-14 0 3 0-5 Saturated soils at 5.5 feet, NS, NOD, and NW 
DH-15 SSSI-1018-S-DH-15 0 2.5 0-6.5 Saturated soils at 5.5 feet, NS, NOD, and NW 
DH-16 SSSI-1019-S-DH-16 0 4 0-6.4 Saturated soils at 7 feet, NS, NOD, and NW 
DH-19 SSSI-1017-S-DH-19 0 4 0-6 No recovery between 6-10 feet with the exception 

of tree debris. Spoon saturated at 9.5’, NS, NOD, 
and NW 

DH-19A SSSI-1017-S-DH-19A 0 3 0-6.5 Saturated soils at 7 feet, NS, NOD, and NW 
DH-20 SSSI-1017-S-DH-20 0 3 0-6.5 Saturated soils at 7 feet, NS, NOD, and NW 
DH-21 SSSI-1016-S-DH-21 0 3 0-6.5 Saturated soils at 7 feet, NS, NOD, and NW 
DH-22 SSSI-1016-S-DH-22 0 4.5 0-6.5 Saturated soils at 7 feet, NS, NOD, and NW 
DH-23 SSSI-1016-S-DH-23 0.0 3 0-6.5 Saturated soils at 7 feet, NS, NOD, and NW 
DH-24 SSSI-1015-S-DH-24-T 0.2 5 0-6 Saturated soils at 13.5 feet, NS, NOD, and NW 

SSSI-1015-S-DH-24-B 0.0 9 6-13 
DH-25 SSSI-1015-S-DH-25-T 0.0 3 0-5 Saturated soils at 10.5 feet, NS, NOD, and NW 

SSSI-1015-S-DH-25-B 2.3 5 5-10 
DH-25A SSSI-1015-S-DH-25A-T 0.7 3.5 0-4 No recovery between 4-6 feet depth due to the 

presence of old board walk material at this depth, 
soil saturated at 10.5 feet, NS, NOD, and treated 
wood with VOC reading 6 ppm at approximately 
4 feet depth, VOC reading possibly from coal tar 
pitch volatiles used on the piece of buried treated 
wood.  

SSSI-1015-S-DH2-25A-B 2.3 6’ 6-10 

DH-26 SSSI-1015-S-DH-26 0 4’ 0-6 Saturated soils at 6.5 feet , NS, NOD, NW 
DH-27 SSSI-1015-S-DH-27 0 6 0-6 Saturated soils at 6.5 feet, NS, NOD, NW 
DH-28 SSSI-1015-S-DH-28 0 2 0-4’ Saturated soils at 5 feet, NS, NOD, NW 
DH-29 SSSI-1012-S-DH-29 0 1.5 0-5’ Saturated soils at 5.5 feet, NS, NOD, NW 
DH-30 SSSI-1011-S-DH-30 0.2 3 0-5.5 Saturated soils at 6 feet, NS, NOD, NW 
DH-31 SSSI-1011-S-DH-31 0.9 2.5 0-4.5 Saturated soils at 5 feet, NS, NOD, NW 
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Boring 
Location ID 

Sample ID VOC Field 
Screening 
Highest PID 
Reading 
(PPM) 

Depth VOC 
sample 
collected (feet) 

Composite sample 
interval for PCB, 
Pesticides, RCRA 
Metals, Mercury, and 
SVOCs analysis (feet) 

Observation* 

DH-32 SSSI-1011-S-DH-32 0.2 3 0-4 Saturated soils at 4.5 feet, NS, NOD, NW 
AB-1 SSSI-1115-S-AB-1 0 1 0-3 Saturated soils at 3.5 feet, NS, NOD, NW 
AB-2 SSSI-1115-S-AB-2 0 1 0-4.5 Saturated soils at 5 feet, NS, NOD, NW 
AB-4 SSSI-1116-S-AB-4 0.2 1 0-4.5 Poor recovery from 2-4 feet, Saturated at 5’, NS, 

NOD, and NW 
AB-5 SSSI-1116-S-AB-5 0.3 2.5 0-6.5 Saturated soils at 7 feet, NS, NOD, NW 
AB-6 SSSI-1218-S-AB-6 0.0 1.5 0-6 Refusal at 6 feet, NS, NOD, broken glass and 

broken brick like fill material encountered in 0-2 
spoon 

*Note: NS= No staining, NOD= No odors, and NW= No Waste.  
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4.0  Areas of Potential Concern 
During the environmental sampling and geotechnical investigations, areas adjacent DH-10, DH-8A, DH-
11, DH-11A, DH-12 and DH-12A were observed to have surface and subsurface waste debris. The wastes 
encountered largely appeared to be household waste consisting of plastics, metals, and appliances with the 
exception of the debris surrounding DH-11, which appeared to be consistent with industrial processes. 
These areas are not authorized waste disposal sites and the waste present may have the potential to 
present a health hazard to workers conducting intrusive activities in these areas. In the area surrounding 
DH-11 significant waste debris on surface and subsurface were observed and unlike the other areas the 
waste and nature of disposal at this site does not appear to be recent. Waste observed has the potential to 
contain hazardous materials, compressed gas cylinders, buried vehicles parts, tanks, discarded and 
crumbling vehicles, and appliances were observed. Some photographs of the waste in this area and map of 
the approximate location have been provided below.  

 

 

Figure 1. Area Surrounding DH-11 with Surface and Subsurface Waste Debris 
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Photographs 
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5.0   Discussion 
The environmental sampling and observations in this report are limited to the geotechnical investigation 
locations designated in this scope of work and are not inclusive of the entire project site. Environmental 
characterization soil samples were collected at discrete locations adjacent to geotechnical study boreholes. 
In turn these samples provide only localized information and are not representative of the future 
excavation foot print. Once the excavation footprint is determined, sufficient and representative soils 
samples should be collected for waste characterization and estimation.  

Site conditions observed and discussed in Section 3.0 of this report may warrant further investigation to 
determine that waste debris present do not pose a risk to construction workers during future activities. 
Environmental samples collected under this scope of work are not representative of the entire project site 
and in the areas of concern identified in this report, further characterization and waste sampling may be 
required.  
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Appendix A- Summary of Soil Sample Results and Data Tables 



CENAB-ENE-T  7 February 2019 

Memorandum for Record 

Subject: Coastal Storm Risk Management - South Shore of Staten Island, New York– Summary of 
Sample Results 

1. Reference Scope of Work for Subsurface Investigations, Coastal Storm Risk Management - South
Shore of Staten Island, New York, February 2018.

2. A subsurface soil Investigation was conducted at various proposed locations to perform an
Environmental Site Characterization as discussed in the referenced SOW. Environmental Site
Characterization is being conducted solely for the purpose of obtaining and providing adequate
information such that the Contractor can establish required protective measures to protect his/her
workers and to estimate the quantity of contaminated waste present within the project site;
Environmental Site Characterization is NOT being conducted for Remedial Investigations or any
cleanup program. Environmental sampling was conducted simultaneously with geotechnical sampling
when possible.

3. HTRW Environmental Sampling started at the project site on 26 September 2018 and continued
through 3 January 2019, after which time the drill crew demobbed from the site for the remainder of
the cold winter weather. A total of 35 soil samples, were collected during that timeframe.

4. After collection, soil samples were placed in the proper containers, properly packaged in a cooler with
ice to keep cold and either shipped or picked-up by courier and sent to Chemtech Laboratory in
Mountainside, NJ, which has DoD ELAP Accreditation and ELAP Certification from NYSDOH.

5. Samples were analyzed for the following chemical parameters and respective EPA Method: 
VOCs by EPA Method 8260C
SVOCs by EPA Method 8270D
Pesticides by EPA Method 8081B
PCBs by EPA Method 8082A
RCRA Metals by EPA Method 6020B and 7471B (for Mercury)

6. Sample analysis results were reported in Laboratory Data Reports from Chemtech in the following
twelve separate Chemtech Project Order ID Numbers (report date and number of samples):
a. J5150 (12 Oct 2018; 1 soil sample)

J5223 (15 Oct 2018; 2 soil samples)
5516 (26 Oct 2019; 4 soil samples)

b. J5575 (30 Oct 2018; 10 soil samples)
c. J5577 (30 Oct 2018; 2 soil samples)

J5585 (31 Oct 2018; 3 soil samples)
J5618 (2 Nov 2018; 4 soil samples)

d. J5877 (21 Nov 2018; 1 soil sample and 1 IDW composite soil sample)
J5999 (5 Dec 2018; 4 soil samples and 3 IDW composite soil samples)
J6498 (9 Jan 2019; 3 soil samples and 2 IDW composite soil samples)



Subject: Coastal Storm Risk Management - South Shore of Staten Island, New York– Summary of 
Sample Results 

K1052 (16 Jan 2019; 1 soil sample) 
e. K1159 (28 Jan 2019; 1 IDW composite soil sample)

7. To make compiling and merging of sample results more manageable into Sample Results Data
Summary Tables (Excel file format), each set of Laboratory Project Order IDs listed in paragraph 6a,
6b, 6c and 6d (excluding the IDW samples) were combined into one data summary table for that
particular set of reports. Each of those four tables were provided as separate attached Excel files via
email along with this MFR to the Project Manager (Mr. David Tucker). Each Excel file has five tabs
containing results for each of the chemical parameters listed in paragraph 5.

8. Sampling results were screened and compared using the following NYDEC CP-51 Soil Cleanup
Guidance and USEPA Regional Screening Levels:
a. Soil Cleanup Objectives levels in NYSDEC 6 CRR-NY Table 375-6.8(b) for Restrictive Use

Commercial since the land area is mostly recreational use (walking paths, etc.)
b. EPA Regional Screening Level (RSL) Composite Worker Soil Table (TR=1E-06, HQ=1)

November 2018 using the Dermal SL since those values would apply with respect to Construction
Worker and Safety during construction for Direct Soil Contact.

9. All the reported sample results were well below the cleanup or screening levels listed in paragraph 8a
and 8b. Most results were non-detect or if detected, many were reported as estimated (J qualified) at
very low levels below the Limit of Quantitation. Only a few VOCs were detected, mostly being from
common laboratory type contaminants. One sample had one PCB detected at an estimated value
(below the LOQ), all other PCB results were non-detect.

10. Investigative Derived Waste (IDW). A total of 7 composite soil samples were collected from the
drummed IDW soil cuttings. Each composite soil sample was analyzed for Full Suite TCLP analyses
and for Hazardous Waste Characteristics. Sample results for each IDW composite soil sample were
below the regulatory criteria for Haz Waste, therefore the drummed IDW is not classified as Haz
Waste. Results for each IDW composite soil sample were provided to Ms. Genet Tulu, the Field Tech
for the project.

11. Laboratory Data Reports were reviewed for overall data quality. Samples arrived intact and within the
required temperature (< 6°C). All sample holding times were met for all analysis. Calibration
requirements and percent recoveries for Laboratory Control Spike samples were met. A few samples
for organic analysis had some spiked surrogate compound recoveries outside the percent recovery
Control Limits; those samples were reanalyzed to confirm that the surrogate recovery control limits
exceedances were due to matrix interferences.

12. Based on a review of the Laboratory Data Packages, the sample results reported by the laboratory, as
qualified, are acceptable for making project decisions.

13. The POC for this Sample Data Summary discussion is Mr. Alan S. Warminski at Ext. 7677.

Encl: 4 Excel Files (Data Summary Tables) 



VOC Results (Method 8260C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1107-

S-DH-11

SSSI-1115-S-

AB-1

SSSI-1115-S-

AB-2

SSSI-1116-S-

AB-4

SSSI-1116-S-

AB-5

SSSI-1218-S-

DH-9-TRE

SSSI-1218-

S-DH-9-B

SSSI-1218-S-

AB-6

SSSI-0103-S-

DH-8A

Lab Sample Number Restricted Composite J5877-02 J5999-04 J5999-06 J5999-08 J5999-11 J6498-01RE J6498-03 J6498-05 K1052-01

Sampling Date Commercial Worker 11/7/2018 11/15/2018 11/15/2018 11/16/2018 11/16/2018 12/18/2018 12/18/2018 12/18/2018 1/3/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Dichlorodifluoromethane 75-71-8 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Chloromethane 74-87-3 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Vinyl Chloride 75-01-4 13,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Bromomethane 74-83-9 NS NS 0.98 U 1.1 U 1.4 U 1.2 U 0.82 U 0.99 U 1 U 0.96 U 0.84 U

Chloroethane 75-00-3 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Trichlorofluoromethane 75-69-4 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1-Dichloroethene 75-35-4 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Acetone 67-64-1 500,000 NS 120  22.6 J 3.6 U 3 U 11.5 J 240  200  2.4 U 77.8  

Carbon Disulfide 75-15-0 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Methyl tert-butyl Ether 1634-04-4 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Methyl Acetate 79-20-9 NS NS 0.98 U 1.1 U 1.4 U 1.2 U 0.82 U 0.99 U 1 U 0.96 U 0.84 U

Methylene Chloride 75-09-2 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 1.4 J

trans-1,2-Dichloroethene 156-60-5 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1-Dichloroethane 75-34-3 240,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Cyclohexane 110-82-7 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

2-Butanone 78-93-3 500,000 NS 7.4 U 8.5 U 10.9 U 8.9 U 6.1 U 42.9  7.5 U 7.2 U 6.3 U

Carbon Tetrachloride 56-23-5 22,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

cis-1,2-Dichloroethene 156-59-2 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Bromochloromethane 74-97-5 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Chloroform 67-66-3 350,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1,1-Trichloroethane 71-55-6 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Methylcyclohexane 108-87-2 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Benzene 71-43-2 44,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2-Dichloroethane 107-06-2 30,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Trichloroethene 79-01-6 200,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2-Dichloropropane 78-87-5 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Bromodichloromethane 75-27-4 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

4-Methyl-2-Pentanone 108-10-1 NS NS 2.5 U 2.8 U 3.6 U 3 U 2 U 2.5 U 2.5 U 2.4 U 2.1 U

Toluene 108-88-3 500,000 NS 1.2 J 0.57 U 0.72 U 0.59 U 0.41 U 1.6 J 1.5 J 0.48 U 1.6 J

t-1,3-Dichloropropene 10061-02-6 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

cis-1,3-Dichloropropene 10061-01-5 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1,2-Trichloroethane 79-00-5 NS NS 0.98 U 1.1 U 1.4 U 1.2 U 0.82 U 0.99 U 1 U 0.96 U 0.84 U

2-Hexanone 591-78-6 NS NS 2.5 U 2.8 U 3.6 U 3 U 2 U 2.5 U 2.5 U 2.4 U 2.1 U

Dibromochloromethane 124-48-1 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2-Dibromoethane 106-93-4 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Tetrachloroethene 127-18-4 150,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Chlorobenzene 108-90-7 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Ethyl Benzene 100-41-4 390,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

m/p-Xylenes 179601-23-1 500,000 NS 0.98 U 1.1 U 1.4 U 1.2 U 0.82 U 0.99 U 1 U 0.96 U 0.84 U

o-Xylene 95-47-6 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Styrene 100-42-5 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

Bromoform 75-25-2 NS NS 1.5 U 1.7 U 2.2 U 1.8 U 1.2 U 1.5 U 1.5 U 1.4 U 1.3 U

Isopropylbenzene 98-82-8 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,1,2,2-Tetrachloroethane 79-34-5 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,3-Dichlorobenzene 541-73-1 280,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,4-Dichlorobenzene 106-46-7 130,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2-Dichlorobenzene 95-50-1 500,000 NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2-Dibromo-3-Chloropropane 96-12-8 NS NS 4.9 U 5.7 U 7.2 U 5.9 U 4.1 U 4.9 U 5 U 4.8 U 4.2 U

1,2,4-Trichlorobenzene 120-82-1 NS NS 0.49 U 0.57 U 0.72 U 0.59 U 0.41 U 0.49 U 0.5 U 0.48 U 0.42 U

1,2,3-Trichlorobenzene 87-61-6 NS NS 0.98 U 1.1 U 1.4 U 1.2 U 0.82 U 0.99 U 1 U 0.96 U 0.84 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
VOC in Soils Analytical Data

South Shore Staten Island, New York



SVOC Results (Method 8270C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1107-S-

DH-11

SSSI-1115-S-

AB-1

SSSI-1115-S-

AB-2

SSSI-1116-S-

AB-4

SSSI-1116-S-

AB-5

SSSI-1218-S-

DH-9-T

SSSI-1218-S-

DH-9-B

SSSI-1218-S-

AB-6

SSSI-0103-S-

DH-8A

Lab Sample Number Restricted Composite J5877-03 J5999-05 J5999-07 J5999-09 J5999-10 J6498-02 J6498-04 J6498-06 K1052-02

Sampling Date Commercial Worker 11/7/2018 11/15/2018 11/15/2018 11/16/2018 11/16/2018 12/18/2018 12/18/2018 12/18/2018 1/3/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Benzaldehyde 100-52-7 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Phenol 108-95-2 500,000 830,000,000 360 J 180 J 190 J 170 J 180 J 250 J 170 J 210 J 170 J

bis(2-Chloroethyl)ether 111-44-4 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Chlorophenol 95-57-8 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Methylphenol 95-48-7 500,000 140,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,2-oxybis(1-Chloropropane) 108-60-1 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Acetophenone 98-86-2 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

3+4-Methylphenols 65794-96-9 500,000 140,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

n-Nitroso-di-n-propylamine 621-64-7 NS 1,100 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Hexachloroethane 67-72-1 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Nitrobenzene 98-95-3 69,000 NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Isophorone 78-59-1 NS 8,100,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Nitrophenol 88-75-5 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,4-Dimethylphenol 105-67-9 NS 55,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

bis(2-Chloroethoxy)methane 111-91-1 NS 8,300,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,4-Dichlorophenol 120-83-2 NS 8,300,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Naphthalene 91-20-3 500,000 42,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

4-Chloroaniline 106-47-8 NS 39,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Hexachlorobutadiene 87-68-3 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Caprolactam 105-60-2 NS 1,400,000,000 91 U 83.3 U 89.7 U 83.4 U 78 U 75.7 U 73.1 U 78.4 U 75.7 U

4-Chloro-3-methylphenol 59-50-7 NS 280,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Methylnaphthalene 91-57-6 NS 8,500,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Hexachlorocyclopentadiene 77-47-4 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,4,6-Trichlorophenol 88-06-2 NS 700,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,4,5-Trichlorophenol 95-95-4 NS 280,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

1,1-Biphenyl 92-52-4 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Chloronaphthalene 91-58-7 NS 170,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2-Nitroaniline 88-74-4 NS 28,000,000.00 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Dimethylphthalate 131-11-3 NS NS 180 J 170 J 200 J 160 J 200 J 350 J 250 J 310 J 250 J

Acenaphthylene 208-96-8 500,000 NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,6-Dinitrotoluene 606-20-2 NS 5,200 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

3-Nitroaniline 99-09-2 NS NS 91 U 83.3 U 89.7 U 83.4 U 78 U 75.7 U 73.1 U 78.4 U 75.7 U

Acenaphthene 83-32-9 500,000 130,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 91.2 J 37.9 U

2,4-Dinitrophenol 51-28-5 NS 5,500,000 360 U 330 U 360 U 330 U 310 U 300 U 290 U 310 U 300 U

4-Nitrophenol 100-02-7 NS NS 230 U 210 U 220 U 210 U 190 U 190 U 180 U 200 U 190 U

Dibenzofuran 132-64-9 350,000 9,200,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

2,4-Dinitrotoluene 121-14-2 NS 24,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Diethylphthalate 84-66-2 NS 2,200,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

4-Chlorophenyl-phenylether 7005-72-3 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Fluorene 86-73-7 500,000 85,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

4-Nitroaniline 100-01-6 NS 390,000 91 U 83.3 U 89.7 U 83.4 U 78 U 75.7 U 73.1 U 78.4 U 75.7 U

4,6-Dinitro-2-methylphenol 534-52-1 NS 220,000 230 U 210 U 220 U 210 U 190 U 190 U 180 U 200 U 190 U

n-Nitrosodiphenylamine 86-30-6 NS 1,600,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

4-Bromophenyl-phenylether 101-55-3 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Hexachlorobenzene 118-74-1 6,000 NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Atrazine 1912-24-9 NS 34,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Pentachlorophenol 87-86-5 6,700 7,700 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Phenanthrene 85-01-8 500,000 NS 45.5 U 100 J 340 J 150 J 39 U 37.8 U 36.6 U 290 J 37.9 U

Anthracene 120-12-7 500,000 640,000,000 45.5 U 41.7 U 110 J 41.7 U 39 U 37.8 U 36.6 U 79.3 J 37.9 U

Carbazole 86-74-8 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Di-n-butylphthalate 84-74-2 NS 280,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Fluoranthene 206-44-0 500,000 85,000,000 45.5 U 260 J 670  390 J 39 U 93.8 J 130 J 260 J 37.9 U

Pyrene 129-00-0 500,000 64,000,000 45.5 U 200 J 480  250 J 39 U 91.6 J 120 J 180 J 89.5 J

Butylbenzylphthalate 85-68-7 NS 4,100,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

3,3-Dichlorobenzidine 91-94-1 NS 17,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Benzo(a)anthracene 56-55-3 5,600 59,000 45.5 U 160 J 380 J 190 J 39 U 37.8 U 36.6 U 110 J 37.9 U

Chrysene 218-01-9 56,000 5,900,000 45.5 U 160 J 350 J 190 J 39 U 37.8 U 36.6 U 100 J 37.9 U

Bis(2-ethylhexyl)phthalate 117-81-7 NS 550,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Di-n-octyl phthalate 117-84-0 NS 28,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Benzo(b)fluoranthene 205-99-2 5,600 59,000 45.5 U 200 J 500  300 J 39 U 91.2 J 36.6 U 110 J 86.8 J

Benzo(k)fluoranthene 207-08-9 56,000 590,000 45.5 U 41.7 U 190 J 88.4 J 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Benzo(a)pyrene 50-32-8 1,000 5,900 45.5 U 160 J 370 J 200 J 39 U 37.8 U 36.6 U 86.8 J 37.9 U

Indeno(1,2,3-cd)pyrene 193-39-5 5,600 59,000 45.5 U 88.2 J 190 J 110 J 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Dibenzo(a,h)anthracene 53-70-3 560 5,900 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Benzo(g,h,i)perylene 191-24-2 500,000 NS 45.5 U 41.7 U 220 J 140 J 39 U 37.8 U 36.6 U 39.2 U 37.9 U

1,2,4,5-Tetrachlorobenzene 95-94-3 NS NS 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

1,4-Dioxane 123-91-1 130000 NS 91 U 83.3 U 89.7 U 83.4 U 78 U 75.7 U 73.1 U 78.4 U 75.7 U

2,3,4,6-Tetrachlorophenol 58-90-2 NS 83,000,000 45.5 U 41.7 U 44.8 U 41.7 U 39 U 37.8 U 36.6 U 39.2 U 37.9 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
SVOC in Soils Analytical Data

South Shore Staten Island, New York



Pesticide Results (Method 8081A) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1107-S-

DH-11

SSSI-1115-S-

AB-1

SSSI-1115-S-

AB-2

SSSI-1116-S-

AB-4

SSSI-1116-S-

AB-5

SSSI-1218-S-

DH-9-T

SSSI-1218-S-

DH-9-B

SSSI-1218-S-

AB-6

SSSI-0103-S-

DH-8A

Lab Sample Number Restricted Composite J5877-03 J5999-05 J5999-07 J5999-09 J5999-10 J6498-02 J6498-04 J6498-06 K1052-02

Sampling Date Commercial Worker 11/7/2018 11/15/2018 11/15/2018 11/16/2018 11/16/2018 12/18/2018 12/18/2018 12/18/2018 1/3/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
alpha-BHC 319-84-6 3,400 1,200 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

beta-BHC 319-85-7 3,000 4,300 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

delta-BHC 319-86-8 500,000 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

gamma-BHC (Lindane) 58-89-9 9,200 18,000 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Heptachlor 76-44-8 15,000 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Aldrin 309-00-2 680 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Heptachlor epoxide 1024-57-3 NS NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Endosulfan I 959-98-8 200,000 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Dieldrin 60-57-1 1,400 480 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

4,4-DDE 72-55-9 62,000 NS 0.45 U 3.7 J 3.2 J 2.7 J 0.386 U 0.815 J 1.8 J 0.492 J 11.7

Endrin 72-20-8 89,000 830,000 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Endosulfan II 33213-65-9 200,000 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

4,4-DDD 72-54-8 92,000 32,000 0.45 U 10.8 J 4.4 U 4.1 U 0.386 U 0.374 U 2.4 J 0.39 U 3.7

Endosulfan Sulfate 1031-07-8 200,000 NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

4,4-DDT 50-29-3 47,000 76,000 0.45 U 6.2 J 4.4 U 4.1 U 0.386 U 0.355 J 0.361 U 0.551 J 8.8

Methoxychlor 72-43-5 NS 14,000,000 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Endrin ketone 53494-70-5 NS NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

Endrin aldehyde 7421-93-4 NS NS 0.45 U 4.1 U 4.4 U 4.1 U 0.386 U 0.374 U 0.361 U 0.39 U 0.375 U

alpha-Chlordane 5103-71-9 24,000 55,000 0.45 U 4.1 U 14.1 J 31 J 0.386 U 0.392 J 0.321 J 0.39 U 0.673 J

gamma-Chlordane 5103-74-2 NS NS 0.45 U 4.1 U 13.3 J 24.2 J 0.386 U 0.211 J 0.59 J 0.39 U 0.518 J

Toxaphene 8001-35-2 NS 7,000 4.5 U 41.5 U 44.9 U 41.7 U 3.9 U 3.8 U 3.6 U 3.9 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Pesticides in Soils Analytical Data

South Shore Staten Island, New York



PCB Results (Method 8082) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1107-S-

DH-11

SSSI-1218-S-

DH-9-T

SSSI-1218-S-

DH-9-B

SSSI-1218-S-

AB-6

SSSI-0103-S-

DH-8A

Lab Sample Number Restricted Composite J5877-03 J6498-02 J6498-04 J6498-06 K1052-02

Sampling Date Commercial Worker 11/7/2018 12/18/2018 12/18/2018 12/18/2018 1/3/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
Aroclor-1016 12674-11-2 1,000 79,000 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1221 11104-28-2 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1232 11141-16-5 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1242 53469-21-9 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1248 12672-29-6 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1254 11097-69-1 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1262 37324-23-5 1,000 NS 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1268 11100-14-4 1,000 NS 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Aroclor-1260 11096-82-5 1,000 2,800 4.5 U 3.8 U 3.6 U 3.9 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
PCBs in Soils Analytical Data

South Shore Staten Island, New York



RCRA Metals Results 
(Method 6010) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1107-S-

DH-11

SSSI-1115-S-

AB-1

SSSI-1115-S-

AB-2

SSSI-1116-S-

AB-4

SSSI-1116-S-

AB-5

SSSI-1218-S-

DH-9-T

SSSI-1218-S-

DH-9-B

SSSI-1218-S-

AB-6

SSSI-0103-S-

DH-8A

Lab Sample Number Restricted Composite J5877-03 J5999-05 J5999-07 J5999-09 J5999-10 J6498-02 J6498-04 J6498-06 K1052-02

Sampling Date Commercial Worker 11/7/2018 11/15/2018 11/15/2018 11/16/2018 11/16/2018 12/18/2018 12/18/2018 12/18/2018 1/3/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

COMPOUND CAS #
Arsenic 7440-38-2 16 17 3.08 4.12 D 5.63 D 4.83 D 2.61 D 2 2.19 2.57 3.86

Barium 7440-39-3 400 NS 14.5 60.4 205 87.6 40.9 29.9 28.7 35.6 20.4

Cadmium 7440-43-9 9.3 6,900 0.034 J 0.334 0.766 0.404 0.11 0.128 0.195 0.182 0.24

Chromium 7440-47-3 1,500 NS 22.8 17 21 23.5 35 18.7 18.2 22 15.2

Lead 7439-92-1 1,000 NS 12.3 75.5 341 D 50.5 9.2 20.1 15.4 37.3 44.2

Mercury 7439-97-6 2.8 NS 0.038 0.067 0.257 0.092 0.023 0.041 0.026 0.076 0.04

Selenium 7782-49-2 1,500 NS 0.465 J 0.635 JD 0.594 JD 1.11 UD 2.11 UD 0.206 J 0.126 J 0.205 J 0.207 J

Silver 7440-22-4 1,500 NS 0.08 J 0.095 0.327 0.104 0.025 J 0.044 J 0.051 J 0.067 J 0.065 J

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Metals in Soils Analytical Data

South Shore Staten Island, New York



VOC Results (Method 8260C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1016-

S-DH-22

SSSI-1016-

S-DH-21

SSSI-1017-

S-DH-20

SSSI-1017-

S-DH-19

SSSI-1017-

S-DH-19A

SSSI-1018-

S-DH-13

SSSI-1018-

S-DH-14

SSSI-1018-

S-DH-15RE

SSSI-1019-

S-DH-16

Lab Sample Number Restricted Composite J5577-01 J5577-03 J5585-01 J5585-03 J5585-05 J5618-01 J5618-03 J5618-05RE J5618-07

Sampling Date Commercial Worker 10/16/2018 10/16/2018 10/17/2018 10/17/2018 10/17/2018 10/18/2018 10/18/2018 10/18/2018 10/19/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Dichlorodifluoromethane 75-71-8 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Chloromethane 74-87-3 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Vinyl Chloride 75-01-4 13,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Bromomethane 74-83-9 NS NS 0.97 U 0.86 U 0.98 U 0.98 U 0.93 U 1 U 1 U 0.91 U 1.1 U

Chloroethane 75-00-3 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Trichlorofluoromethane 75-69-4 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1-Dichloroethene 75-35-4 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Acetone 67-64-1 500,000 NS 77.7  55.7  87.8  95.2  39.1  9.4 J 8.2 J 130  78.9  

Carbon Disulfide 75-15-0 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Methyl tert-butyl Ether 1634-04-4 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Methyl Acetate 79-20-9 NS NS 0.97 U 0.86 U 0.98 U 0.98 U 0.93 U 1 U 1 U 0.91 U 1.1 U

Methylene Chloride 75-09-2 500,000 NS 4.7 J 5.2  0.49 U 0.49 U 1.5 J 0.5 U 1.7 J 0.46 U 0.57 U

trans-1,2-Dichloroethene 156-60-5 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1-Dichloroethane 75-34-3 240,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Cyclohexane 110-82-7 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

2-Butanone 78-93-3 500,000 NS 7.3 U 6.4 U 7.4 U 7.3 U 7 U 7.5 U 7.5 U 10.8 J 8.5 U

Carbon Tetrachloride 56-23-5 22,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

cis-1,2-Dichloroethene 156-59-2 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Bromochloromethane 74-97-5 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Chloroform 67-66-3 350,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1,1-Trichloroethane 71-55-6 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Methylcyclohexane 108-87-2 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Benzene 71-43-2 44,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2-Dichloroethane 107-06-2 30,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Trichloroethene 79-01-6 200,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2-Dichloropropane 78-87-5 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Bromodichloromethane 75-27-4 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

4-Methyl-2-Pentanone 108-10-1 NS NS 2.4 U 2.1 U 2.5 U 2.4 U 2.3 U 2.5 U 2.5 U 2.3 U 2.8 U

Toluene 108-88-3 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 1.1 J 0.5 U 0.5 U 0.46 U 1.5 J

t-1,3-Dichloropropene 10061-02-6 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

cis-1,3-Dichloropropene 10061-01-5 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1,2-Trichloroethane 79-00-5 NS NS 0.97 U 0.86 U 0.98 U 0.98 U 0.93 U 1 U 1 U 0.91 U 1.1 U

2-Hexanone 591-78-6 NS NS 2.4 U 2.1 U 2.5 U 2.4 U 2.3 U 2.5 U 2.5 U 2.3 U 2.8 U

Dibromochloromethane 124-48-1 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2-Dibromoethane 106-93-4 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Tetrachloroethene 127-18-4 150,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Chlorobenzene 108-90-7 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Ethyl Benzene 100-41-4 390,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

m/p-Xylenes 179601-23-1 500,000 NS 0.97 U 0.86 U 0.98 U 0.98 U 0.93 U 1 U 1 U 0.91 U 1.1 U

o-Xylene 95-47-6 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Styrene 100-42-5 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

Bromoform 75-25-2 NS NS 1.5 U 1.3 U 1.5 U 1.5 U 1.4 U 1.5 U 1.5 U 1.4 U 1.7 U

Isopropylbenzene 98-82-8 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,1,2,2-Tetrachloroethane 79-34-5 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,3-Dichlorobenzene 541-73-1 280,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,4-Dichlorobenzene 106-46-7 130,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2-Dichlorobenzene 95-50-1 500,000 NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2-Dibromo-3-Chloropropane 96-12-8 NS NS 4.8 U 4.3 U 4.9 U 4.9 U 4.7 U 5 U 5 U 4.6 U 5.7 U

1,2,4-Trichlorobenzene 120-82-1 NS NS 0.48 U 0.43 U 0.49 U 0.49 U 0.47 U 0.5 U 0.5 U 0.46 U 0.57 U

1,2,3-Trichlorobenzene 87-61-6 NS NS 0.97 U 0.86 U 0.98 U 0.98 U 0.93 U 1 U 1 U 0.91 U 1.1 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
VOC in Soils Analytical Data

South Shore Staten Island, New York



SVOC Results (Method 8270C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1016-

S-DH-22

SSSI-1016-S-

DH-21

SSSI-1017-

S-DH-20

SSSI-1017-

S-DH-19

SSSI-1017-

S-DH-19A

SSSI-1018-

S-DH-13

SSSI-1018-

S-DH-14

SSSI-1018-

S-DH-15

SSSI-1019-

S-DH-16

Lab Sample Number Restricted Composite J5577-02 J5577-04 J5585-02 J5585-04 J5585-06 J5618-02 J5618-04 J5618-06 J5618-08

Sampling Date Commercial Worker 10/16/2018 10/16/2018 10/17/2018 10/17/2018 10/17/2018 10/18/2018 10/18/2018 10/18/2018 10/19/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Benzaldehyde 100-52-7 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Phenol 108-95-2 500,000 830,000,000 320 J 380  310 J 320 J 310 J 250 J 230 J 260 J 280 J

bis(2-Chloroethyl)ether 111-44-4 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Chlorophenol 95-57-8 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Methylphenol 95-48-7 500,000 140,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,2-oxybis(1-Chloropropane) 108-60-1 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Acetophenone 98-86-2 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

3+4-Methylphenols 65794-96-9 500,000 140,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

n-Nitroso-di-n-propylamine 621-64-7 NS 1,100 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Hexachloroethane 67-72-1 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Nitrobenzene 98-95-3 69,000 NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Isophorone 78-59-1 NS 8,100,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Nitrophenol 88-75-5 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4-Dimethylphenol 105-67-9 NS 55,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

bis(2-Chloroethoxy)methane 111-91-1 NS 8,300,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4-Dichlorophenol 120-83-2 NS 8,300,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Naphthalene 91-20-3 500,000 42,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

4-Chloroaniline 106-47-8 NS 39,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Hexachlorobutadiene 87-68-3 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Caprolactam 105-60-2 NS 1,400,000,000 72.3 U 70 U 69.6 U 70 U 69.9 U 71.2 U 69.7 U 71.9 U 76.6 U

4-Chloro-3-methylphenol 59-50-7 NS 280,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Methylnaphthalene 91-57-6 NS 8,500,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Hexachlorocyclopentadiene 77-47-4 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4,6-Trichlorophenol 88-06-2 NS 700,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4,5-Trichlorophenol 95-95-4 NS 280,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

1,1-Biphenyl 92-52-4 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Chloronaphthalene 91-58-7 NS 170,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2-Nitroaniline 88-74-4 NS 28,000,000.00 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Dimethylphthalate 131-11-3 NS NS 260 J 310 J 310 J 310 J 280 J 250 J 240 J 240 J 290 J

Acenaphthylene 208-96-8 500,000 NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,6-Dinitrotoluene 606-20-2 NS 5,200 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

3-Nitroaniline 99-09-2 NS NS 72.3 U 70 U 69.6 U 70 U 69.9 U 71.2 U 69.7 U 71.9 U 76.6 U

Acenaphthene 83-32-9 500,000 130,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4-Dinitrophenol 51-28-5 NS 5,500,000 290 U 280 U 280 U 280 U 280 U 280 U 280 U 290 U 310 U

4-Nitrophenol 100-02-7 NS NS 180 U 170 U 170 U 170 U 170 U 180 U 170 U 180 U 190 U

Dibenzofuran 132-64-9 350,000 9,200,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

2,4-Dinitrotoluene 121-14-2 NS 24,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Diethylphthalate 84-66-2 NS 2,200,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

4-Chlorophenyl-phenylether 7005-72-3 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Fluorene 86-73-7 500,000 85,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

4-Nitroaniline 100-01-6 NS 390,000 72.3 U 70 U 69.6 U 70 U 69.9 U 71.2 U 69.7 U 71.9 U 76.6 U

4,6-Dinitro-2-methylphenol 534-52-1 NS 220,000 180 U 170 U 170 U 170 U 170 U 180 U 170 U 180 U 190 U

n-Nitrosodiphenylamine 86-30-6 NS 1,600,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

4-Bromophenyl-phenylether 101-55-3 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Hexachlorobenzene 118-74-1 6,000 NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Atrazine 1912-24-9 NS 34,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Pentachlorophenol 87-86-5 6,700 7,700 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Phenanthrene 85-01-8 500,000 NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Anthracene 120-12-7 500,000 640,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Carbazole 86-74-8 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Di-n-butylphthalate 84-74-2 NS 280,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Fluoranthene 206-44-0 500,000 85,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Pyrene 129-00-0 500,000 64,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 72.2 J 78.1 J

Butylbenzylphthalate 85-68-7 NS 4,100,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

3,3-Dichlorobenzidine 91-94-1 NS 17,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Benzo(a)anthracene 56-55-3 5,600 59,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Chrysene 218-01-9 56,000 5,900,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Bis(2-ethylhexyl)phthalate 117-81-7 NS 550,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Di-n-octyl phthalate 117-84-0 NS 28,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Benzo(b)fluoranthene 205-99-2 5,600 59,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Benzo(k)fluoranthene 207-08-9 56,000 590,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Benzo(a)pyrene 50-32-8 1,000 5,900 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Indeno(1,2,3-cd)pyrene 193-39-5 5,600 59,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Dibenzo(a,h)anthracene 53-70-3 560 5,900 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Benzo(g,h,i)perylene 191-24-2 500,000 NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

1,2,4,5-Tetrachlorobenzene 95-94-3 NS NS 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

1,4-Dioxane 123-91-1 130000 NS 72.3 U 70 U 69.6 U 70 U 69.9 U 71.2 U 69.7 U 71.9 U 76.6 U

2,3,4,6-Tetrachlorophenol 58-90-2 NS 83,000,000 36.1 U 35 U 34.8 U 35 U 34.9 U 35.6 U 34.8 U 36 U 38.3 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
SVOC in Soils Analytical Data

South Shore Staten Island, New York



Pesticide Results (Method 8081A) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1016-S-

DH-22

SSSI-1016-S-

DH-21

SSSI-1017-S-

DH-20

SSSI-1017-S-

DH-19

SSSI-1017-S-

DH-19A

SSSI-1018-S-

DH-13

SSSI-1018-S-

DH-14

SSSI-1018-S-

DH-15

SSSI-1019-S-

DH-16

Lab Sample Number Restricted Composite J5577-02 J5577-04 J5585-02 J5585-04 J5585-06 J5618-02 J5618-04 J5618-06 J5618-08

Sampling Date Commercial Worker 10/16/2018 10/16/2018 10/17/2018 10/17/2018 10/17/2018 10/18/2018 10/18/2018 10/18/2018 10/19/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
alpha-BHC 319-84-6 3,400 1,200 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

beta-BHC 319-85-7 3,000 4,300 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

delta-BHC 319-86-8 500,000 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

gamma-BHC (Lindane) 58-89-9 9,200 18,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Heptachlor 76-44-8 15,000 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Aldrin 309-00-2 680 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Heptachlor epoxide 1024-57-3 NS NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Endosulfan I 959-98-8 200,000 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Dieldrin 60-57-1 1,400 480 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

4,4-DDE 72-55-9 62,000 NS 0.447 J 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 1.2 J 0.82 J 2.6

Endrin 72-20-8 89,000 830,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Endosulfan II 33213-65-9 200,000 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

4,4-DDD 72-54-8 92,000 32,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Endosulfan Sulfate 1031-07-8 200,000 NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

4,4-DDT 50-29-3 47,000 76,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 1.7 J 0.238 J 0.889 J

Methoxychlor 72-43-5 NS 14,000,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Endrin ketone 53494-70-5 NS NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Endrin aldehyde 7421-93-4 NS NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

alpha-Chlordane 5103-71-9 24,000 55,000 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

gamma-Chlordane 5103-74-2 NS NS 0.357 U 0.348 U 0.344 U 0.345 U 0.347 U 0.352 U 0.345 U 0.357 U 0.38 U

Toxaphene 8001-35-2 NS 7,000 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Pesticides in Soils Analytical Data

South Shore Staten Island, New York



PCB Results (Method 8082) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1016-S-

DH-22

SSSI-1016-S-

DH-21

SSSI-1017-S-

DH-20

SSSI-1017-S-

DH-19

SSSI-1017-S-

DH-19A

SSSI-1018-S-

DH-13

SSSI-1018-S-

DH-14

SSSI-1018-S-

DH-15

SSSI-1019-S-

DH-16

Lab Sample Number Restricted Composite J5577-02 J5577-04 J5585-02 J5585-04 J5585-06 J5618-02 J5618-04 J5618-06 J5618-08

Sampling Date Commercial Worker 10/16/2018 10/16/2018 10/17/2018 10/17/2018 10/17/2018 10/18/2018 10/18/2018 10/18/2018 10/19/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
Aroclor-1016 12674-11-2 1,000 79,000 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1221 11104-28-2 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1232 11141-16-5 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1242 53469-21-9 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1248 12672-29-6 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1254 11097-69-1 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1262 37324-23-5 1,000 NS 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1268 11100-14-4 1,000 NS 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Aroclor-1260 11096-82-5 1,000 2,800 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 3.6 U 3.5 U 3.6 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
PCBs in Soils Analytical Data

South Shore Staten Island, New York



RCRA Metals Results 
(Method 6010) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1016-S-

DH-22

SSSI-1016-S-

DH-21

SSSI-1017-S-

DH-20

SSSI-1017-S-

DH-19

SSSI-1017-S-

DH-19A

SSSI-1018-S-

DH-13

SSSI-1018-S-

DH-14

SSSI-1018-S-

DH-15

SSSI-1019-S-

DH-16

Lab Sample Number Restricted Composite J5577-02 J5577-04 J5585-02 J5585-04 J5585-06 J5618-02 J5618-04 J5618-06 J5618-08

Sampling Date Commercial Worker 10/16/2018 10/16/2018 10/17/2018 10/17/2018 10/17/2018 10/18/2018 10/18/2018 10/18/2018 10/19/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

COMPOUND CAS #
Arsenic 7440-38-2 16 17 1.4 D 0.762 D 0.976 1.25 0.855 3.27 2.38 2.05 3.05

Barium 7440-39-3 400 NS 13.1 6.55 10.3 10.2 10.1 16.4 23.1 9.45 46.9

Cadmium 7440-43-9 9.3 6,900 0.076 J 0.047 J 0.047 J 0.043 J 0.037 J 0.073 J 0.145 0.035 J 0.177

Chromium 7440-47-3 1,500 NS 9.15 6.86 58.4 5.37 7.52 9.91 12.6 10.3 28.1

Lead 7439-92-1 1,000 NS 12.4 3.78 3.89 18.1 7.43 40.6 113 D 37.4 77.9

Mercury 7439-97-6 2.8 NS 0.019 0.007 J 0.007 U 0.014 0.015 0.027 0.04 0.022 0.183

Selenium 7782-49-2 1,500 NS 0.957 UD 0.948 UD 0.127 J 0.188 U 0.1 J 0.105 J 0.105 J 0.116 J 0.341 J

Silver 7440-22-4 1,500 NS 0.029 J 0.011 J 0.211 0.108 0.068 J 0.095 0.074 J 0.102 0.153

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Metals in Soils Analytical Data

South Shore Staten Island, New York



VOC Results (Method 8260C) 6 NYCRR EPA RSL

Sample ID

375-6.8(b) Dermal SSSI-0926-S-

10B

SSSI-1001-

S-DH-01

SSSI-1002-

S-DH-02

SSSI-1011-

S-DH-32

SSSI-1011-

S-DH-31

SSSI-1011-

S-DH-30

SSSI-1012-S-

DH-29

Lab Sample Number Restricted Composite J5150-02 J5223-01 J5223-02 J5516-01 J5516-03 J5516-05 J5516-07

Sampling Date Commercial Worker 9/26/2018 10/1/2018 10/2/2018 10/11/2018 10/11/2018 10/11/2018 10/12/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Dichlorodifluoromethane 75-71-8 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Chloromethane 74-87-3 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Vinyl Chloride 75-01-4 13,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Bromomethane 74-83-9 NS NS 1 U 1 U 0.96 U 0.96 U 0.97 U 0.99 U 0.99 U

Chloroethane 75-00-3 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Trichlorofluoromethane 75-69-4 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1-Dichloroethene 75-35-4 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Acetone 67-64-1 500,000 NS 170 UD 49.5 4.4 J 79.2 12.8 J 54 5.1 J

Carbon Disulfide 75-15-0 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Methyl tert-butyl Ether 1634-04-4 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Methyl Acetate 79-20-9 NS NS 1 U 1 U 0.96 U 0.96 U 0.97 U 0.99 U 0.99 U

Methylene Chloride 75-09-2 500,000 NS 4 J 3.8 J 0.48 U 3.2 J 2 J 1.3 J 1.1 J

trans-1,2-Dichloroethene 156-60-5 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1-Dichloroethane 75-34-3 240,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Cyclohexane 110-82-7 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

2-Butanone 78-93-3 500,000 NS 7.6 U 7.8 U 7.2 U 14.8 J 7.3 U 7.4 U 7.4 U

Carbon Tetrachloride 56-23-5 22,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

cis-1,2-Dichloroethene 156-59-2 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Bromochloromethane 74-97-5 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Chloroform 67-66-3 350,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1,1-Trichloroethane 71-55-6 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Methylcyclohexane 108-87-2 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Benzene 71-43-2 44,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2-Dichloroethane 107-06-2 30,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Trichloroethene 79-01-6 200,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2-Dichloropropane 78-87-5 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Bromodichloromethane 75-27-4 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

4-Methyl-2-Pentanone 108-10-1 NS NS 2.5 U 2.6 U 2.4 U 2.4 U 2.4 U 2.5 U 2.5 U

Toluene 108-88-3 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

t-1,3-Dichloropropene 10061-02-6 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

cis-1,3-Dichloropropene 10061-01-5 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1,2-Trichloroethane 79-00-5 NS NS 1 U 1 U 0.96 U 0.96 U 0.97 U 0.99 U 0.99 U

2-Hexanone 591-78-6 NS NS 2.5 U 2.6 U 2.4 U 2.4 U 2.4 U 2.5 U 2.5 U

Dibromochloromethane 124-48-1 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2-Dibromoethane 106-93-4 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Tetrachloroethene 127-18-4 150,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Chlorobenzene 108-90-7 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Ethyl Benzene 100-41-4 390,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

m/p-Xylenes 179601-23-1 500,000 NS 1 U 1 U 0.96 U 0.96 U 0.97 U 0.99 U 0.99 U

o-Xylene 95-47-6 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Styrene 100-42-5 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

Bromoform 75-25-2 NS NS 1.5 U 1.6 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U

Isopropylbenzene 98-82-8 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,1,2,2-Tetrachloroethane 79-34-5 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,3-Dichlorobenzene 541-73-1 280,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,4-Dichlorobenzene 106-46-7 130,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2-Dichlorobenzene 95-50-1 500,000 NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2-Dibromo-3-Chloropropane 96-12-8 NS NS 5.1 U 5.2 U 4.8 U 4.8 U 4.8 U 5 U 4.9 U

1,2,4-Trichlorobenzene 120-82-1 NS NS 0.51 U 0.52 U 0.48 U 0.48 U 0.48 U 0.5 U 0.49 U

1,2,3-Trichlorobenzene 87-61-6 NS NS 1 U 1 U 0.96 U 0.96 U 0.97 U 0.99 U 0.99 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
VOC in Soils Analytical Data

South Shore Staten Island, New York



VOC Results (Method 8260C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1015-

S-DH-28

SSSI-1015-

S-DH-27

SSSI-1015-

S-DH-26

SSSI-1015-S-

DH-25A-T

SSSI-1015-

S-DH-25A-B

SSSI-1015-

S-DH-25-T

SSSI-1015-

S-DH-25-B

SSSI-1015-

S-DH-24-T

SSSI-1015-

S-DH-24-B

SSSI-1016-

S-DH-23

Lab Sample Number Restricted Composite J5575-01 J5575-03 J5575-05 J5575-07 J5575-09 J5575-11 J5575-13 J5575-15 J5575-17 J5575-19

Sampling Date Commercial Worker 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/16/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Dichlorodifluoromethane 75-71-8 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Chloromethane 74-87-3 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Vinyl Chloride 75-01-4 13,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Bromomethane 74-83-9 NS NS 0.97 U 0.9 U 1 U 0.96 U 1 U 0.95 U 0.99 U 0.93 U 0.98 U 0.95 U

Chloroethane 75-00-3 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Trichlorofluoromethane 75-69-4 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1-Dichloroethene 75-35-4 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Acetone 67-64-1 500,000 NS 43.6  63.7  19.3 J 42.5  170  66.5  17.8 J 52.2  21.5 J 28.6  

Carbon Disulfide 75-15-0 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Methyl tert-butyl Ether 1634-04-4 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Methyl Acetate 79-20-9 NS NS 0.97 U 0.9 U 1 U 0.96 U 1 U 0.95 U 0.99 U 0.93 U 0.98 U 0.95 U

Methylene Chloride 75-09-2 500,000 NS 1.5 J 1.3 J 2.9 J 2.4 J 2 J 0.47 U 2.1 J 3.7 J 2 J 1.7 J

trans-1,2-Dichloroethene 156-60-5 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1-Dichloroethane 75-34-3 240,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Cyclohexane 110-82-7 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

2-Butanone 78-93-3 500,000 NS 7.2 U 6.8 U 7.6 U 7.2 U 7.5 U 7.1 U 7.4 U 7 U 7.3 U 7.1 U

Carbon Tetrachloride 56-23-5 22,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

cis-1,2-Dichloroethene 156-59-2 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Bromochloromethane 74-97-5 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Chloroform 67-66-3 350,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1,1-Trichloroethane 71-55-6 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Methylcyclohexane 108-87-2 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Benzene 71-43-2 44,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2-Dichloroethane 107-06-2 30,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Trichloroethene 79-01-6 200,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2-Dichloropropane 78-87-5 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Bromodichloromethane 75-27-4 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

4-Methyl-2-Pentanone 108-10-1 NS NS 2.4 U 2.3 U 2.5 U 2.4 U 2.5 U 2.4 U 2.5 U 2.3 U 2.4 U 2.4 U

Toluene 108-88-3 500,000 NS 0.48 U 1.5 J 0.5 U 0.48 U 1.1 J 0.47 U 0.49 U 0.47 U 0.49 U 1.4 J

t-1,3-Dichloropropene 10061-02-6 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

cis-1,3-Dichloropropene 10061-01-5 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1,2-Trichloroethane 79-00-5 NS NS 0.97 U 0.9 U 1 U 0.96 U 1 U 0.95 U 0.99 U 0.93 U 0.98 U 0.95 U

2-Hexanone 591-78-6 NS NS 2.4 U 2.3 U 2.5 U 2.4 U 2.5 U 2.4 U 2.5 U 2.3 U 2.4 U 2.4 U

Dibromochloromethane 124-48-1 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2-Dibromoethane 106-93-4 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Tetrachloroethene 127-18-4 150,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Chlorobenzene 108-90-7 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Ethyl Benzene 100-41-4 390,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

m/p-Xylenes 179601-23-1 500,000 NS 0.97 U 0.9 U 1 U 0.96 U 1.2 J 0.95 U 0.99 U 0.93 U 0.98 U 0.95 U

o-Xylene 95-47-6 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Styrene 100-42-5 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

Bromoform 75-25-2 NS NS 1.4 U 1.4 U 1.5 U 1.4 U 1.5 U 1.4 U 1.5 U 1.4 U 1.5 U 1.4 U

Isopropylbenzene 98-82-8 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,1,2,2-Tetrachloroethane 79-34-5 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,3-Dichlorobenzene 541-73-1 280,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,4-Dichlorobenzene 106-46-7 130,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2-Dichlorobenzene 95-50-1 500,000 NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2-Dibromo-3-Chloropropane 96-12-8 NS NS 4.8 U 4.5 U 5 U 4.8 U 5 U 4.7 U 4.9 U 4.7 U 4.9 U 4.7 U

1,2,4-Trichlorobenzene 120-82-1 NS NS 0.48 U 0.45 U 0.5 U 0.48 U 0.5 U 0.47 U 0.49 U 0.47 U 0.49 U 0.47 U

1,2,3-Trichlorobenzene 87-61-6 NS NS 0.97 U 0.9 U 1 U 0.96 U 1 U 0.95 U 0.99 U 0.93 U 0.98 U 0.95 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
VOC in Soils Analytical Data

South Shore Staten Island, New York



SVOC Results (Method 8270C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1015-S-

DH-28

SSSI-1015-S-

DH-27

SSSI-1015-

S-DH-26

SSSI-1015-S-

DH-25A-T

SSSI-1015-S-

DH-25A-B

SSSI-1015-S-

DH-25-T

SSSI-1015-S-

DH-25-B

SSSI-1015-S-

DH-24-T

SSSI-1015-S-

DH-24-B

SSSI-1016-S-

DH-23

Lab Sample Number Restricted Composite J5575-02 J5575-04 J5575-06 J5575-08 J5575-10 J5575-12 J5575-14 J5575-16 J5575-18 J5575-20

Sampling Date Commercial Worker 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/16/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Benzaldehyde 100-52-7 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Phenol 108-95-2 500,000 830,000,000 560  330 J 360  230 J 290 J 240 J 180 J 140 J 150 J 160 J

bis(2-Chloroethyl)ether 111-44-4 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Chlorophenol 95-57-8 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Methylphenol 95-48-7 500,000 140,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,2-oxybis(1-Chloropropane) 108-60-1 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Acetophenone 98-86-2 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

3+4-Methylphenols 65794-96-9 500,000 140,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

n-Nitroso-di-n-propylamine 621-64-7 NS 1,100 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Hexachloroethane 67-72-1 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Nitrobenzene 98-95-3 69,000 NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Isophorone 78-59-1 NS 8,100,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Nitrophenol 88-75-5 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4-Dimethylphenol 105-67-9 NS 55,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

bis(2-Chloroethoxy)methane 111-91-1 NS 8,300,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4-Dichlorophenol 120-83-2 NS 8,300,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Naphthalene 91-20-3 500,000 42,000,000 41.8 U 35.7 U 35.5 U 34.4 U 400  35 U 35.3 U 35.5 U 35.7 U 35.6 U

4-Chloroaniline 106-47-8 NS 39,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Hexachlorobutadiene 87-68-3 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Caprolactam 105-60-2 NS 1,400,000,000 83.6 U 71.4 U 71 U 68.9 U 73 U 70.1 U 70.6 U 71.1 U 71.4 U 71.2 U

4-Chloro-3-methylphenol 59-50-7 NS 280,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Methylnaphthalene 91-57-6 NS 8,500,000 41.8 U 35.7 U 35.5 U 34.4 U 130 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Hexachlorocyclopentadiene 77-47-4 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4,6-Trichlorophenol 88-06-2 NS 700,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4,5-Trichlorophenol 95-95-4 NS 280,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

1,1-Biphenyl 92-52-4 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Chloronaphthalene 91-58-7 NS 170,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2-Nitroaniline 88-74-4 NS 28,000,000.00 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Dimethylphthalate 131-11-3 NS NS 570  280 J 340 J 160 J 180 J 370  290 J 300 J 230 J 290 J

Acenaphthylene 208-96-8 500,000 NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,6-Dinitrotoluene 606-20-2 NS 5,200 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

3-Nitroaniline 99-09-2 NS NS 83.6 U 71.4 U 71 U 68.9 U 73 U 70.1 U 70.6 U 71.1 U 71.4 U 71.2 U

Acenaphthene 83-32-9 500,000 130,000,000 41.8 U 35.7 U 35.5 U 34.4 U 330 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4-Dinitrophenol 51-28-5 NS 5,500,000 330 U 290 U 280 U 280 U 290 U 280 U 280 U 280 U 290 U 280 U

4-Nitrophenol 100-02-7 NS NS 210 U 180 U 180 U 170 U 180 U 180 U 180 U 180 U 180 U 180 U

Dibenzofuran 132-64-9 350,000 9,200,000 41.8 U 35.7 U 35.5 U 34.4 U 200 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

2,4-Dinitrotoluene 121-14-2 NS 24,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Diethylphthalate 84-66-2 NS 2,200,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

4-Chlorophenyl-phenylether 7005-72-3 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Fluorene 86-73-7 500,000 85,000,000 41.8 U 35.7 U 35.5 U 34.4 U 290 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

4-Nitroaniline 100-01-6 NS 390,000 83.6 U 71.4 U 71 U 68.9 U 73 U 70.1 U 70.6 U 71.1 U 71.4 U 71.2 U

4,6-Dinitro-2-methylphenol 534-52-1 NS 220,000 210 U 180 U 180 U 170 U 180 U 180 U 180 U 180 U 180 U 180 U

n-Nitrosodiphenylamine 86-30-6 NS 1,600,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

4-Bromophenyl-phenylether 101-55-3 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Hexachlorobenzene 118-74-1 6,000 NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Atrazine 1912-24-9 NS 34,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Pentachlorophenol 87-86-5 6,700 7,700 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Phenanthrene 85-01-8 500,000 NS 41.8 U 35.7 U 35.5 U 34.4 U 1100  35 U 35.3 U 35.5 U 35.7 U 35.6 U

Anthracene 120-12-7 500,000 640,000,000 41.8 U 35.7 U 35.5 U 34.4 U 230 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Carbazole 86-74-8 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 110 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Di-n-butylphthalate 84-74-2 NS 280,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Fluoranthene 206-44-0 500,000 85,000,000 41.8 U 35.7 U 35.5 U 34.4 U 720  35 U 35.3 U 35.5 U 35.7 U 35.6 U

Pyrene 129-00-0 500,000 64,000,000 41.8 U 35.7 U 35.5 U 34.4 U 560  35 U 35.3 U 35.5 U 35.7 U 35.6 U

Butylbenzylphthalate 85-68-7 NS 4,100,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

3,3-Dichlorobenzidine 91-94-1 NS 17,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Benzo(a)anthracene 56-55-3 5,600 59,000 41.8 U 35.7 U 35.5 U 34.4 U 200 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Chrysene 218-01-9 56,000 5,900,000 41.8 U 35.7 U 35.5 U 34.4 U 180 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Bis(2-ethylhexyl)phthalate 117-81-7 NS 550,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Di-n-octyl phthalate 117-84-0 NS 28,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Benzo(b)fluoranthene 205-99-2 5,600 59,000 41.8 U 35.7 U 35.5 U 34.4 U 170 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Benzo(k)fluoranthene 207-08-9 56,000 590,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Benzo(a)pyrene 50-32-8 1,000 5,900 41.8 U 35.7 U 35.5 U 34.4 U 86.2 J 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Indeno(1,2,3-cd)pyrene 193-39-5 5,600 59,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Dibenzo(a,h)anthracene 53-70-3 560 5,900 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Benzo(g,h,i)perylene 191-24-2 500,000 NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

1,2,4,5-Tetrachlorobenzene 95-94-3 NS NS 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

1,4-Dioxane 123-91-1 130,000 NS 83.6 U 71.4 U 71 U 68.9 U 73 U 70.1 U 70.6 U 71.1 U 71.4 U 71.2 U

2,3,4,6-Tetrachlorophenol 58-90-2 NS 83,000,000 41.8 U 35.7 U 35.5 U 34.4 U 36.5 U 35 U 35.3 U 35.5 U 35.7 U 35.6 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
SVOC in Soils Analytical Data

South Shore Staten Island, New York



Pesticide Results (Method 8081A) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1015-

S-DH-28

SSSI-1015-

S-DH-27

SSSI-1015-

S-DH-26

SSSI-1015-S-

DH-25A-T

SSSI-1015-S-

DH-25A-B

SSSI-1015-

S-DH-25-T

SSSI-1015-S-

DH-25-B

SSSI-1015-

S-DH-24-T

SSSI-1015-

S-DH-24-B

SSSI-1016-

S-DH-23

Lab Sample Number Restricted Composite J5575-02 J5575-04 J5575-06 J5575-08 J5575-10 J5575-12 J5575-14 J5575-16 J5575-18 J5575-20

Sampling Date Commercial Worker 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/16/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
alpha-BHC 319-84-6 3,400 1,200 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

beta-BHC 319-85-7 3,000 4,300 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

delta-BHC 319-86-8 500,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

gamma-BHC (Lindane) 58-89-9 9,200 18,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Heptachlor 76-44-8 15,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Aldrin 309-00-2 680 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Heptachlor epoxide 1024-57-3 NS NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endosulfan I 959-98-8 200,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Dieldrin 60-57-1 1,400 480 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

4,4-DDE 72-55-9 62,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endrin 72-20-8 89,000 830,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endosulfan II 33213-65-9 200,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

4,4-DDD 72-54-8 92,000 32,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endosulfan Sulfate 1031-07-8 200,000 NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

4,4-DDT 50-29-3 47,000 76,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Methoxychlor 72-43-5 NS 14,000,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endrin ketone 53494-70-5 NS NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Endrin aldehyde 7421-93-4 NS NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

alpha-Chlordane 5103-71-9 24,000 55,000 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

gamma-Chlordane 5103-74-2 NS NS 0.413 U 0.354 U 0.352 U 0.34 U 0.362 U 0.346 U 0.35 U 0.351 U 0.353 U 0.353 U

Toxaphene 8001-35-2 NS 7,000 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Pesticides in Soils Analytical Data

South Shore Staten Island, New York



PCB Results (Method 8082) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1015-S-

DH-28

SSSI-1015-S-

DH-27

SSSI-1015-S-

DH-26

SSSI-1015-S-

DH-25A-T

SSSI-1015-S-

DH-25A-B

SSSI-1015-S-

DH-25-T

SSSI-1015-S-

DH-25-B

SSSI-1015-S-

DH-24-T

SSSI-1015-S-

DH-24-B

SSSI-1016-S-

DH-23

Lab Sample Number Restricted Composite J5575-02 J5575-04 J5575-06 J5575-08 J5575-10 J5575-12 J5575-14 J5575-16 J5575-18 J5575-20

Sampling Date Commercial Worker 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/16/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
Aroclor-1016 12674-11-2 1,000 79,000 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1221 11104-28-2 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1232 11141-16-5 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1242 53469-21-9 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1248 12672-29-6 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1254 11097-69-1 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1262 37324-23-5 1,000 NS 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1268 11100-14-4 1,000 NS 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Aroclor-1260 11096-82-5 1,000 2,800 4.2 U 3.6 U 3.6 U 3.4 U 3.7 U 3.5 U 3.5 U 3.5 U 3.6 U 3.6 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
PCBs in Soils Analytical Data

South Shore Staten Island, New York



RCRA Metals Results 
(Method 6010) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-1015-S-

DH-28

SSSI-1015-S-

DH-27

SSSI-1015-S-

DH-26

SSSI-1015-S-

DH-25A-T

SSSI-1015-S-

DH-25A-B

SSSI-1015-

S-DH-25-T

SSSI-1015-S-

DH-25-B

SSSI-1015-S-

DH-24-T

SSSI-1015-S-

DH-24-B

SSSI-1016-

S-DH-23

Lab Sample Number Restricted Composite J5575-02 J5575-04 J5575-06 J5575-08 J5575-10 J5575-12 J5575-14 J5575-16 J5575-18 J5575-20

Sampling Date Commercial Worker 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/15/2018 10/16/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

COMPOUND CAS #
Arsenic 7440-38-2 16 17 0.826 0.843 0.805 1.17 0.978 1.48 D 0.914 0.749 0.757 0.592

Barium 7440-39-3 400 NS 2.11 3.65 7.31 5.16 5.77 5.01 4.97 4.43 4.86 7.79

Cadmium 7440-43-9 9.3 6,900 0.029 J 0.039 J 0.069 J 0.059 J 0.068 J 0.064 J 0.043 J 0.056 J 0.034 J 0.052 J

Chromium 7440-47-3 1,500 NS 4.31 5.57 9.46 6.02 13.8 9.79 10.6 5.26 6.21 7.75

Lead 7439-92-1 1,000 NS 5.45 4.97 3.48 8.11 5.49 6.08 5.41 6.79 4.69 4.21

Mercury 7439-97-6 2.8 NS 0.008 U 0.008 U 0.007 J 0.007 J 0.007 J 0.011 J 0.008 J 0.008 J 0.007 J 0.011 J

Selenium 7782-49-2 1,500 NS 0.229 U 0.193 U 0.191 U 0.186 U 0.204 U 0.955 UD 0.192 U 0.187 U 0.196 U 0.189 U

Silver 7440-22-4 1,500 NS 0.015 J 0.015 J 0.011 J 0.019 J 0.015 J 0.015 J 0.009 J 0.015 J 0.015 J 0.021 J

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Metals in Soils Analytical Data

South Shore Staten Island, New York



SVOC Results (Method 8270C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-0926-

S-10B

SSSI-1001-S-

DH-01

SSSI-1001-S-

DH-02

SSSI-1011-S-

DH-32

SSSI-1011-S-

DH-31

SSSI-1011-S-

DH-30

SSSI-1012-S-

DH-29

Lab Sample Number Restricted Composite J5150-01 J5223-03 J5223-04 J5516-02 J5516-04 J5516-06 J5516-08

Sampling Date Commercial Worker 9/26/2018 10/1/2018 10/2/2018 10/11/2018 10/11/2018 10/11/2018 10/12/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Benzaldehyde 100-52-7 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Phenol 108-95-2 500,000 830,000,000 110 J 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

bis(2-Chloroethyl)ether 111-44-4 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2-Chlorophenol 95-57-8 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2-Methylphenol 95-48-7 500,000 140,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2,2-oxybis(1-Chloropropane) 108-60-1 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Acetophenone 98-86-2 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

3+4-Methylphenols 65794-96-9 500,000 140,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

n-Nitroso-di-n-propylamine 621-64-7 NS 1,100 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Hexachloroethane 67-72-1 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Nitrobenzene 98-95-3 69,000 NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Isophorone 78-59-1 NS 8,100,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2-Nitrophenol 88-75-5 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2,4-Dimethylphenol 105-67-9 NS 55,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

bis(2-Chloroethoxy)methane 111-91-1 NS 8,300,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2,4-Dichlorophenol 120-83-2 NS 8,300,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Naphthalene 91-20-3 500,000 42,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 130 J 35 U

4-Chloroaniline 106-47-8 NS 39,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Hexachlorobutadiene 87-68-3 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Caprolactam 105-60-2 NS 1,400,000,000 72 U 78.4 U 75.5 U 76.4 U 69.1 U 69.3 U 70 U

4-Chloro-3-methylphenol 59-50-7 NS 280,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2-Methylnaphthalene 91-57-6 NS 8,500,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 1500 35 U

Hexachlorocyclopentadiene 77-47-4 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2,4,6-Trichlorophenol 88-06-2 NS 700,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2,4,5-Trichlorophenol 95-95-4 NS 280,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

1,1-Biphenyl 92-52-4 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 430 35 U

2-Chloronaphthalene 91-58-7 NS 170,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

2-Nitroaniline 88-74-4 NS 28,000,000.00 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Dimethylphthalate 131-11-3 NS NS 200 J 790 600 240 J 190 J 210 J 140 J

Acenaphthylene 208-96-8 500,000 NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 92.1 J 35 U

2,6-Dinitrotoluene 606-20-2 NS 5,200 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

3-Nitroaniline 99-09-2 NS NS 72 U 78.4 U 75.5 U 76.4 U 69.1 U 69.3 U 70 U

Acenaphthene 83-32-9 500,000 130,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 1600 35 U

2,4-Dinitrophenol 51-28-5 NS 5,500,000 290 U 310 U 300 U 310 U 280 U 280 U 280 U

4-Nitrophenol 100-02-7 NS NS 180 U 200 U 190 U 190 U 170 U 170 U 170 U

Dibenzofuran 132-64-9 350,000 9,200,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 1400 35 U

2,4-Dinitrotoluene 121-14-2 NS 24,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Diethylphthalate 84-66-2 NS 2,200,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

4-Chlorophenyl-phenylether 7005-72-3 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Fluorene 86-73-7 500,000 85,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 1800 35 U

4-Nitroaniline 100-01-6 NS 390,000 72 U 78.4 U 75.5 U 76.4 U 69.1 U 69.3 U 70 U

4,6-Dinitro-2-methylphenol 534-52-1 NS 220,000 180 U 200 U 190 U 190 U 170 U 170 U 170 U

n-Nitrosodiphenylamine 86-30-6 NS 1,600,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

4-Bromophenyl-phenylether 101-55-3 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Hexachlorobenzene 118-74-1 6,000 NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Atrazine 1912-24-9 NS 34,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Pentachlorophenol 87-86-5 6,700 7,700 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Phenanthrene 85-01-8 500,000 NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 3700 D 35 U

Anthracene 120-12-7 500,000 640,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 670 35 U

Carbazole 86-74-8 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 140 J 35 U

Di-n-butylphthalate 84-74-2 NS 280,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Fluoranthene 206-44-0 500,000 85,000,000 150 J 39.2 U 37.8 U 38.2 U 34.6 U 2200 35 U

Pyrene 129-00-0 500,000 64,000,000 130 J 39.2 U 37.8 U 38.2 U 34.6 U 2200 35 U

Butylbenzylphthalate 85-68-7 NS 4,100,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

3,3-Dichlorobenzidine 91-94-1 NS 17,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Benzo(a)anthracene 56-55-3 5,600 59,000 76.7 J 39.2 U 37.8 U 38.2 U 34.6 U 840 35 U

Chrysene 218-01-9 56,000 5,900,000 75.8 J 39.2 U 37.8 U 38.2 U 34.6 U 770 35 U

Bis(2-ethylhexyl)phthalate 117-81-7 NS 550,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Di-n-octyl phthalate 117-84-0 NS 28,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Benzo(b)fluoranthene 205-99-2 5,600 59,000 120 J 39.2 U 37.8 U 38.2 U 34.6 U 1200 35 U

Benzo(k)fluoranthene 207-08-9 56,000 590,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 400 35 U

Benzo(a)pyrene 50-32-8 1,000 5,900 84.3 J 39.2 U 37.8 U 38.2 U 34.6 U 820 35 U

Indeno(1,2,3-cd)pyrene 193-39-5 5,600 59,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 610 35 U

Dibenzo(a,h)anthracene 53-70-3 560 5,900 36 U 39.2 U 37.8 U 38.2 U 34.6 U 120 J 35 U

Benzo(g,h,i)perylene 191-24-2 500,000 NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 440 35 U

1,2,4,5-Tetrachlorobenzene 95-94-3 NS NS 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

1,4-Dioxane 123-91-1 130000 NS 72 U 78.4 U 75.5 U 76.4 U 69.1 U 69.3 U 70 U

2,3,4,6-Tetrachlorophenol 58-90-2 NS 83,000,000 36 U 39.2 U 37.8 U 38.2 U 34.6 U 34.7 U 35 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
SVOC in Soils Analytical Data

South Shore Staten Island, New York



Pesticide Results (Method 8081A) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-0926-S-

10B

SSSI-1001-S-

DH-01

SSSI-1001-S-

DH-02

SSSI-1011-S-

DH-32

SSSI-1011-S-

DH-31

SSSI-1011-S-

DH-30

SSSI-1012-S-

DH-29

Lab Sample Number Restricted Composite J5150-01 J5223-03 J5223-04 J5516-02 J5516-04 J5516-06 J5516-08

Sampling Date Commercial Worker 9/26/2018 10/1/2018 10/2/2018 10/11/2018 10/11/2018 10/11/2018 10/12/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
alpha-BHC 319-84-6 3,400 1,200 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

beta-BHC 319-85-7 3,000 4,300 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

delta-BHC 319-86-8 500,000 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

gamma-BHC (Lindane) 58-89-9 9,200 18,000 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Heptachlor 76-44-8 15,000 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Aldrin 309-00-2 680 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Heptachlor epoxide 1024-57-3 NS NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Endosulfan I 959-98-8 200,000 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Dieldrin 60-57-1 1,400 480 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

4,4-DDE 72-55-9 62,000 NS 2.6 J 0.388 U 0.376 U 1 J 0.342 U 0.342 U 0.346 U

Endrin 72-20-8 89,000 830,000 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Endosulfan II 33213-65-9 200,000 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

4,4-DDD 72-54-8 92,000 32,000 0.389 J 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Endosulfan Sulfate 1031-07-8 200,000 NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

4,4-DDT 50-29-3 47,000 76,000 2.3 0.607 J 0.376 U 1.5 J 0.342 U 0.588 J 0.715 J

Methoxychlor 72-43-5 NS 14,000,000 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Endrin ketone 53494-70-5 NS NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

Endrin aldehyde 7421-93-4 NS NS 0.357 U 0.388 U 0.376 U 0.379 U 0.342 U 0.342 U 0.346 U

alpha-Chlordane 5103-71-9 24,000 55,000 0.414 J 0.388 U 0.376 U 2.2 J 0.342 U 0.342 U 0.346 U

gamma-Chlordane 5103-74-2 NS NS 0.357 U 0.388 U 0.376 U 0.822 J 0.342 U 0.342 U 0.346 U

Toxaphene 8001-35-2 NS 7,000 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Pesticides in Soils Analytical Data

South Shore Staten Island, New York



PCB Results (Method 8082) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-0926-

S-10B

SSSI-1001-S-

DH-01

SSSI-1001-S-

DH-02

SSSI-1011-S-

DH-32

SSSI-1011-S-

DH-31

SSSI-1011-S-

DH-30

SSSI-1012-S-

DH-29

Lab Sample Number Restricted Composite J5150-01 J5223-03 J5223-04 J5516-02 J5516-04 J5516-06 J5516-08

Sampling Date Commercial Worker 9/26/2018 10/1/2018 10/2/2018 10/11/2018 10/11/2018 10/11/2018 10/12/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
Aroclor-1016 12674-11-2 1,000 79,000 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1221 11104-28-2 1,000 2,800 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1232 11141-16-5 1,000 2,800 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1242 53469-21-9 1,000 2,800 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1248 12672-29-6 1,000 2,800 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1254 11097-69-1 1,000 2,800 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1262 37324-23-5 1,000 NS 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1268 11100-14-4 1,000 NS 3.6 U 3.9 U 3.8 U 3.8 U 3.5 U 3.5 U 3.5 U

Aroclor-1260 11096-82-5 1,000 2,800 3.6 U 3.9 U 3.8 U 16.9 J 3.5 U 3.5 U 3.5 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
PCBs in Soils Analytical Data

South Shore Staten Island, New York



RCRA Metals Results (Method 6010) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-0926-S-

10B

SSSI-1001-S-

DH-01

SSSI-1001-S-

DH-02

SSSI-1011-S-

DH-32

SSSI-1011-S-

DH-31

SSSI-1011-S-

DH-30

SSSI-1012-S-

DH-29

Lab Sample Number Restricted Composite J5150-01 J5223-03 J5223-04 J5516-02 J5516-04 J5516-06 J5516-08

Sampling Date Commercial Worker 9/26/2018 10/1/2018 10/2/2018 10/11/2018 10/11/2018 10/11/2018 10/12/2018

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

COMPOUND CAS #
Arsenic 7440-38-2 16 17 2.15 2.29 1.03 3.39 D 2.65 D 11 D 1.32 D

Barium 7440-39-3 400 NS 15.9 57.8 15.7 194 3.73 3.05 5.04

Cadmium 7440-43-9 9.3 6,900 0.118 0.099 0.081 0.34 0.049 J 0.051 J 0.096

Chromium 7440-47-3 1,500 NS 9.86 31.1 6.32 6.91 4.52 10.8 7.43

Lead 7439-92-1 1,000 NS 23.6 9.9 7.44 1300 D 6.3 7.78 7.16

Mercury 7439-97-6 2.8 NS 0.053 0.017 0.008 J 0.048 0.007 U 0.008 J 0.028

Selenium 7782-49-2 1,500 NS 0.09 J 0.177 J 0.09 J 0.118 J 0.937 UD 0.186 U 0.19 U

Silver 7440-22-4 1,500 NS 0.039 J 0.023 J 0.03 J 0.173 0.015 J 0.017 J 0.021 J

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
Metals in Soils Analytical Data

South Shore Staten Island, New York



CENAB-ENE-R  July 2019 

Memorandum for Record 

Subject: Coastal Storm Risk Management - South Shore of Staten Island, New York– Summary of 
Sample Results 

1. Reference Scope of Work for Subsurface Investigations, Coastal Storm Risk Management - South
Shore of Staten Island, New York, February 2018.

2. A subsurface soil Investigation was conducted at various proposed locations to perform an
Environmental Site Characterization as discussed in the referenced SOW. Environmental Site
Characterization is being conducted solely for the purpose of obtaining and providing adequate
information such that the Contractor can establish required protective measures to protect his/her
workers and to estimate the quantity of contaminated waste present within the project site.
Environmental sampling was conducted simultaneously with geotechnical sampling when possible.

3. HTRW Environmental Sampling continued at the site from March 2019 through 23 May 2019.
During this time, eight soil samples, and four waste characterization samples were collected and
analyzed.

4. After collection, soil samples were placed in the proper containers, properly packaged in a cooler with
ice to keep cold and either shipped or picked-up by courier and sent to Chemtech Laboratory in
Mountainside, NJ, which has DoD ELAP Accreditation and ELAP Certification from NYSDOH.

5. Samples were analyzed for the following chemical parameters and respective EPA Method: 
VOCs by EPA Method 8260C
SVOCs by EPA Method 8270D
Pesticides by EPA Method 8081B
PCBs by EPA Method 8082A
RCRA Metals by EPA Method 6020B and 7471B (for Mercury)

6. Sample analysis results were reported in Laboratory Data Reports from Chemtech in the following
separate Chemtech Project Order ID Numbers (report date and number of samples):

K2155 (28 March 2019; 2 soil samples) 
K2234 (1 April 2019; 1 soil sample) 
K2582 (25 April 2019; 2 soil samples)  
K2584 (25 April 2019; 2 soil samples) 
K2680 (2 May 2019; 3 IDW soil samples) 
K2790 (9 May 2019; 1 soil sample) 
K3023 (23 May 2109; 1 IDW soil sample) 

7. To make compiling and merging of sample results more manageable into Sample Results Data
Summary Tables (Excel file format), each set of Laboratory Project Order IDs listed above (excluding the
IDW samples) were combined into one data summary table. Each Excel file has five tabs containing



Subject: Coastal Storm Risk Management - South Shore of Staten Island, New York– Summary of 
Sample Results 

results for each of the chemical parameters listed in paragraph 5. An additional excel file with the IDW 
samples listed above was also created, and sent to the PM (Mr. David Tucker). 

8. Sampling results were screened and compared using the following NYDEC CP-51 Soil Cleanup
Guidance and USEPA Regional Screening Levels:

a. Soil Cleanup Objectives levels in NYSDEC 6 CRR-NY Table 375-6.8(b) for Restrictive Use
Commercial since the land area is mostly recreational use (walking paths, etc.)

b. EPA Regional Screening Level (RSL) Composite Worker Soil Table (TR=1E-06, HQ=1)
November 2018 using the Dermal SL since those values would apply with respect to Construction
Worker and Safety during construction for Direct Soil Contact.

9. All the reported sample results were well below the cleanup or screening levels listed in paragraph
8a and 8b. Most results were non-detect or if detected, many were reported as estimated (J qualified)
at very low levels below the Limit of Quantitation. In the seven instances that a PCB was detected,
the concentrations are well below the NYSDEC6 and EPA limits. There are no sample results that
exceed the NYSDEC 6 or EPA Limits.

10. Investigative Derived Waste (IDW). A total of 4 composite soil samples were collected from the
drummed IDW soil cuttings. Each composite soil sample was analyzed for Full Suite TCLP
analyses and for Hazardous Waste Characteristics. Sample results for each IDW composite soil 
sample were below the regulatory criteria for Haz Waste, therefore the drummed IDW is not
classified as Haz Waste. Results for each IDW composite soil sample were provided to Ms. Genet
Tulu, the Field Tech for the project.

11. Laboratory Data Reports were reviewed for overall data quality. Samples arrived intact and
within the required temperature (< 6°C). All sample holding times were met for all analysis.
Calibration requirements and percent recoveries for Laboratory Control Spike samples were met.

12. Based on a review of the Laboratory Data Packages, the sample results reported by the
laboratory, as qualified, are acceptable for making project decisions.

13. The POC for this Sample Data Summary discussion is Ms. Kiera M. Hearn at Ext. 2842.

Encl: 2 Excel Files (Data Summary Tables) 



VOC Results (Method 8260C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal SSSI-0328-S-DH-5-T SSSI-0328-S-DH-5-B

SSSI-0401-

S-DH-3

SSSI-0401-

S-DH-3RE

SSSI-0419-

S-DH-6-T

SSSI-0419-

S-DH-6-TRE

SSSI-0419-

S-DH-6-B

SSSI-0419-

S-DH-6-BRE

SSSI-0419-

S-DH-7

SSSI-0419-

S-DH-7RE

SSSI-0419-

S-DH-8

SSSI-0419-

S-DH-8RE

SSSI-0509-

DH-4

Lab Sample Number Restricted Composite K2155-01 K2155-03 K2234-01 K2234-01RE K2582-02 K2582-02RE K2582-04 K2582-04RE K2584-02 K2584-02RE K2584-04 K2584-04RE K2790-01

Sampling Date Commercial Worker 3/28/2019 3/28/2019 4/1/2019 4/1/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 5/9/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg (ppb) ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Dichlorodifluoromethane 75-71-8 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Chloromethane 74-87-3 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Vinyl Chloride 75-01-4 13,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Bromomethane 74-83-9 NS NS 1 U 0.92 U 1.2 U 1.2 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Chloroethane 75-00-3 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Trichlorofluoromethane 75-69-4 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,1-Dichloroethene 75-35-4 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Acetone 67-64-1 500,000 NS 170  190  170  8.8 J 120  110  160  120  34.3  220  320  310  180  

Carbon Disulfide 75-15-0 NS NS 1 J 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2 J 2.6 U 2.7 U 2.4 U

Methyl tert-butyl Ether 1634-04-4 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Methyl Acetate 79-20-9 NS NS 1 U 0.92 U 1.2 U 1.2 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Methylene Chloride 75-09-2 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 7.9 U 7.7 U 7.7 U 7.5 U 6.2 U 7 U 8.4 U 8.8 U 7.6 U

trans-1,2-Dichloroethene 156-60-5 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

1,1-Dichloroethane 75-34-3 240,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Cyclohexane 110-82-7 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

2-Butanone 78-93-3 500,000 NS 12.6 J 11.3 J 8.7 U 9.1 U 19.8 U 19.1 U 19.3 U 18.8 U 15.6 U 41.6  20.9 U 7.9 J 19 U

Carbon Tetrachloride 56-23-5 22,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

cis-1,2-Dichloroethene 156-59-2 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Bromochloromethane 74-97-5 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Chloroform 67-66-3 350,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,1,1-Trichloroethane 71-55-6 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Methylcyclohexane 108-87-2 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Benzene 71-43-2 44,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,2-Dichloroethane 107-06-2 30,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Trichloroethene 79-01-6 200,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,2-Dichloropropane 78-87-5 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Bromodichloromethane 75-27-4 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

4-Methyl-2-Pentanone 108-10-1 NS NS 2.6 U 2.3 U 2.9 U 3 U 12.4 U 12 U 12.1 U 11.7 U 9.7 U 10.9 U 13.1 U 13.7 U 11.9 U

Toluene 108-88-3 500,000 NS 3.4 J 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

t-1,3-Dichloropropene 10061-02-6 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

cis-1,3-Dichloropropene 10061-01-5 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,1,2-Trichloroethane 79-00-5 NS NS 1 U 0.92 U 1.2 U 1.2 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

2-Hexanone 591-78-6 NS NS 2.6 U 2.3 U 2.9 U 3 U 19.8 U 19.1 U 19.3 U 18.8 U 15.6 U 17.5 U 20.9 U 22 U 19 U

Dibromochloromethane 124-48-1 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,2-Dibromoethane 106-93-4 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Tetrachloroethene 127-18-4 150,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Chlorobenzene 108-90-7 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Ethyl Benzene 100-41-4 390,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

m/p-Xylenes 179601-23-1 500,000 NS 1 U 0.92 U 1.2 U 1.2 U 4.9 U 4.8 U 4.8 U 4.7 U 3.9 U 4.4 U 5.2 U 5.5 U 4.7 U

o-Xylene 95-47-6 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Styrene 100-42-5 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

Bromoform 75-25-2 NS NS 1.5 U 1.4 U 1.7 U 1.8 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Isopropylbenzene 98-82-8 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,1,2,2-Tetrachloroethane 79-34-5 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,3-Dichlorobenzene 541-73-1 280,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,4-Dichlorobenzene 106-46-7 130,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,2-Dichlorobenzene 95-50-1 500,000 NS 0.51 U 0.46 U 0.58 U 0.61 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

1,2-Dibromo-3-Chloropropane 96-12-8 NS NS 5.1 U 4.6 U 5.8 U 6.1 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

1,2,4-Trichlorobenzene 120-82-1 NS NS 0.51 U 0.46 U 0.58 U 0.61 U 2.5 U 2.4 U 2.4 U 2.3 U 1.9 U 2.2 U 2.6 U 2.7 U 2.4 U

1,2,3-Trichlorobenzene 87-61-6 NS NS 1 U 0.92 U 1.2 U 1.2 U 4 U 3.8 U 3.9 U 3.8 U 3.1 U 3.5 U 4.2 U 4.4 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations

VOC in Soils Analytical Data
South Shore Staten Island, New York



SVOC Results (Method 8270C) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal SSSI-0328-S-DH-5-T SSSI-0328-S-DH-5-B

SSSI-0401-S-

DH-3

SSSI-0419-S-

DH-6-T

SSSI-0419-S-

DH-6-B

SSSI-0419-S-

DH-7

SSSI-0419-S-

DH-8

SSSI-0509-

DH-4

SSSI-0509-

DH-4RE

Lab Sample Number Restricted Composite K2155-02 K2155-04 K2234-02 K2582-01 K2582-03 K2584-01 K2584-03 K2790-02 K2790-02RE

Sampling Date Commercial Worker 3/28/2019 3/28/2019 4/1/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 5/9/2019 5/9/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg (ppb) ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

COMPOUND CAS #
Benzaldehyde 100-52-7 NS NS 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

Phenol 108-95-2 500,000 830,000,000 99.5 J 310 U 390 U 300 U 290 U 320 J 300 U 310 U 310 U

bis(2-Chloroethyl)ether 111-44-4 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Chlorophenol 95-57-8 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Methylphenol 95-48-7 500,000 140,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,2-oxybis(1-Chloropropane) 108-60-1 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Acetophenone 98-86-2 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

3+4-Methylphenols 65794-96-9 500,000 140,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

n-Nitroso-di-n-propylamine 621-64-7 NS 1,100 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Hexachloroethane 67-72-1 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Nitrobenzene 98-95-3 69,000 NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Isophorone 78-59-1 NS 8,100,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Nitrophenol 88-75-5 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4-Dimethylphenol 105-67-9 NS 55,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

bis(2-Chloroethoxy)methane 111-91-1 NS 8,300,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4-Dichlorophenol 120-83-2 NS 8,300,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Naphthalene 91-20-3 500,000 42,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Chloroaniline 106-47-8 NS 39,000 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

Hexachlorobutadiene 87-68-3 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Caprolactam 105-60-2 NS 1,400,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Chloro-3-methylphenol 59-50-7 NS 280,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Methylnaphthalene 91-57-6 NS 8,500,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Hexachlorocyclopentadiene 77-47-4 NS NS 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4,6-Trichlorophenol 88-06-2 NS 700,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4,5-Trichlorophenol 95-95-4 NS 280,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

1,1-Biphenyl 92-52-4 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Chloronaphthalene 91-58-7 NS 170,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2-Nitroaniline 88-74-4 NS 28,000,000.00 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Dimethylphthalate 131-11-3 NS NS 210 J 180 J 320 J 200 J 240 J 380 230 J 340 J 300 J

Acenaphthylene 208-96-8 500,000 NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,6-Dinitrotoluene 606-20-2 NS 5,200 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

3-Nitroaniline 99-09-2 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Acenaphthene 83-32-9 500,000 130,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4-Dinitrophenol 51-28-5 NS 5,500,000 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Nitrophenol 100-02-7 NS NS 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

Dibenzofuran 132-64-9 350,000 9,200,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,4-Dinitrotoluene 121-14-2 NS 24,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Diethylphthalate 84-66-2 NS 2,200,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Chlorophenyl-phenylether 7005-72-3 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Fluorene 86-73-7 500,000 85,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Nitroaniline 100-01-6 NS 390,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4,6-Dinitro-2-methylphenol 534-52-1 NS 220,000 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

n-Nitrosodiphenylamine 86-30-6 NS 1,600,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

4-Bromophenyl-phenylether 101-55-3 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Hexachlorobenzene 118-74-1 6,000 NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Atrazine 1912-24-9 NS 34,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Pentachlorophenol 87-86-5 6,700 7,700 590 U 600 U 760 U 300 U 290 U 300 U 300 U 310 U 310 U

Phenanthrene 85-01-8 500,000 NS 120 J 150 J 390 U 300 U 290 U 300 U 290 J 310 U 310 U

Anthracene 120-12-7 500,000 640,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Carbazole 86-74-8 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Di-n-butylphthalate 84-74-2 NS 280,000,000 300 U 310 U 390 U 110 J 290 U 300 U 300 U 310 U 310 U

Fluoranthene 206-44-0 500,000 85,000,000 170 J 220 J 390 U 97 J 290 U 120 J 350 J 310 U 310 U

Pyrene 129-00-0 500,000 64,000,000 160 J 220 J 390 U 100 J 290 U 110 J 290 J 310 U 310 U

Butylbenzylphthalate 85-68-7 NS 4,100,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

3,3-Dichlorobenzidine 91-94-1 NS 17,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Benzo(a)anthracene 56-55-3 5,600 59,000 110 J 110 J 390 U 300 U 290 U 300 U 170 J 310 U 310 U

Chrysene 218-01-9 56,000 5,900,000 98.7 J 96 J 390 U 300 U 290 U 300 U 160 J 310 U 310 U

Bis(2-ethylhexyl)phthalate 117-81-7 NS 550,000 300 U 120 J 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Di-n-octyl phthalate 117-84-0 NS 28,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Benzo(b)fluoranthene 205-99-2 5,600 59,000 130 J 110 J 130 J 95.6 J 290 U 85.7 J 180 J 310 U 310 U

Benzo(k)fluoranthene 207-08-9 56,000 590,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Benzo(a)pyrene 50-32-8 1,000 5,900 100 J 99.6 J 390 U 300 U 290 U 300 U 140 J 310 U 310 U

Indeno(1,2,3-cd)pyrene 193-39-5 5,600 59,000 300 U 86.2 J 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Dibenzo(a,h)anthracene 53-70-3 560 5,900 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Benzo(g,h,i)perylene 191-24-2 500,000 NS 300 U 84.5 J 99.3 J 300 U 290 U 300 U 79.9 J 310 U 310 U

1,2,4,5-Tetrachlorobenzene 95-94-3 NS NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

1,4-Dioxane 123-91-1 130000 NS 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

2,3,4,6-Tetrachlorophenol 58-90-2 NS 83,000,000 300 U 310 U 390 U 300 U 290 U 300 U 300 U 310 U 310 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations

SVOC in Soils Analytical Data
South Shore Staten Island, New York



Pesticide Results (Method 8081A) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal SSSI-0328-S-DH-5-T SSSI-0328-S-DH-5-B

SSSI-0401-S-

DH-3

SSSI-0419-S-

DH-6-T

SSSI-0419-S-

DH-6-B

SSSI-0419-S-

DH-7

SSSI-0419-S-

DH-8

SSSI-0509-

DH-4

Lab Sample Number Restricted Composite K2155-02 K2155-04 K2234-02 K2582-01 K2582-03 K2584-01 K2584-03 K2790-02

Sampling Date Commercial Worker 3/28/2019 3/28/2019 4/1/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 5/9/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg (ppb) ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
alpha-BHC 319-84-6 3,400 1,200 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

beta-BHC 319-85-7 3,000 4,300 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

delta-BHC 319-86-8 500,000 NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

gamma-BHC (Lindane) 58-89-9 9,200 18,000 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

Heptachlor 76-44-8 15,000 NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.875 J

Aldrin 309-00-2 680 NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.37 U 0.37 U 1.7 J

Heptachlor epoxide 1024-57-3 NS NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

Endosulfan I 959-98-8 200,000 NS 0.364 U 0.377 U 0.475 U 0.362 U 0.358 U 0.37 U 0.37 U 0.373 U

Dieldrin 60-57-1 1,400 480 0.364 U 0.377 U 0.475 U 0.362 U 0.358 U 0.37 U 0.37 U 9.2

4,4-DDE 72-55-9 62,000 NS 1.2 J 1.6 J 53.3 0.909 U 0.704  J 1.9 J 0.509 J 3.1

Endrin 72-20-8 89,000 830,000 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.37 U 0.37 U 0.373 U

Endosulfan II 33213-65-9 200,000 NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

4,4-DDD 72-54-8 92,000 32,000 1.1 J 0.377 U 0.475 U 0.362 U 0.358 U 1.6 J 0.8  J 3.9 J

Endosulfan Sulfate 1031-07-8 200,000 NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

4,4-DDT 50-29-3 47,000 76,000 0.81  J 0.377 U 76.8 0.362 U 0.358 U 2 P 0.468  J 0.894 J

Methoxychlor 72-43-5 NS 14,000,000 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

Endrin ketone 53494-70-5 NS NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 0.939 U

Endrin aldehyde 7421-93-4 NS NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.37 U 0.37 U 0.373 U

alpha-Chlordane 5103-71-9 24,000 55,000 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.37 U 0.37 U 11.3 J

gamma-Chlordane 5103-74-2 NS NS 0.364 U 0.377 U 0.475 U 0.909 U 0.899 U 0.931 U 0.931 U 9.3 J

Toxaphene 8001-35-2 NS 7,000 3.7 U 3.8 U 4.8 U 3.6 U 3.6 U 3.7 U 3.7 U 3.8 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.

Bold Blue Font: indicates a detected compound

Coastal Storm Risk Management Subsurface Investigations

Pesticides in Soils Analytical Data
South Shore Staten Island, New York



PCB Results (Method 8082) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal SSSI-0328-S-DH-5-T SSSI-0328-S-DH-5-B

SSSI-0401-S-

DH-3

SSSI-0401-S-

DH-3RE

SSSI-0419-S-

DH-6-T

SSSI-0419-S-

DH-6-B

SSSI-0419-S-

DH-7

SSSI-0419-S-

DH-8

SSSI-0509-

DH-4

Lab Sample Number Restricted Composite K2155-02 K2155-04 K2234-02 K2234-02RE K2582-01 K2582-03 K2584-01 K2584-03 K2790-02

Sampling Date Commercial Worker 3/28/2019 3/28/2019 4/1/2019 4/1/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 5/9/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units ug/Kg (ppb) ug/Kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

COMPOUND CAS #
Aroclor-1016 12674-11-2 1,000 79,000 14.4 U 14.9 U 18.6 U 18.6 U 9.1 U 9 U 9.3 U 9.3 U 9.4 U

Aroclor-1221 11104-28-2 1,000 2,800 14.4 U 14.9 U 18.6 U 18.6 U 14.2 U 14.1 U 14.5 U 14.6 U 14.7 U

Aroclor-1232 11141-16-5 1,000 2,800 14.4 U 14.9 U 18.6 U 18.6 U 14.2 U 14.1 U 14.5 U 14.6 U 14.7 U

Aroclor-1242 53469-21-9 1,000 2,800 14.4 U 14.9 U 18.6 U 18.6 U 14.2 U 14.1 U 14.5 U 14.6 U 14.7 U

Aroclor-1248 12672-29-6 1,000 2,800 14.4 U 14.9 U 18.6 U 18.6 U 100 P 14.1 U 14.5 U 14.6 U 14.7 U

Aroclor-1254 11097-69-1 1,000 2,800 14.4 U 14.9 U 18.6 U 18.6 U 9.1 U 9 U 26.1 9.3 U 9.4 U

Aroclor-1262 37324-23-5 1,000 NS 14.4 U 14.9 U 18.6 U 18.6 U 14.2 U 14.1 U 14.5 U 14.6 U 14.7 U

Aroclor-1268 11100-14-4 1,000 NS 14.4 U 14.9 U 18.6 U 18.6 U 9.1 U 9 U 9.3 U 9.3 U 9.4 U

Aroclor-1260 11096-82-5 1,000 2,800 23.6 P 28.3 P 210 P 170 P 60.9 16.6 JP 14.5 U 14.6 U 14.7 U

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations
PCBs in Soils Analytical Data

South Shore Staten Island, New York



RCRA Metals Results (Method 6010) 6 NYCRR EPA RSL

Sample ID 375-6.8(b) Dermal
SSSI-0328-S-

DH-5-T

SSSI-0328-S-

DH-5-B

SSSI-0401-S-

DH-3

SSSI-0419-S-

DH-6-T

SSSI-0419-S-

DH-6-B

SSSI-0419-S-

DH-7

SSSI-0419-S-

DH-8

SSSI-0509-

DH-4

Lab Sample Number Restricted Composite K2155-02 K2155-04 K2234-02 K2582-01 K2582-03 K2584-01 K2584-03 K2790-02

Sampling Date Commercial Worker 3/28/2019 3/28/2019 4/1/2019 4/25/2019 4/25/2019 4/25/2019 4/25/2019 5/9/2019

Matrix Soil Soil SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Units mg/Kg (ppm) mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

COMPOUND CAS #
Arsenic 7440-38-2 16 17 4.42 D 4.98 D 8.99 2.89 2.03 3.42 3.32 3.7 D

Barium 7440-39-3 400 NS 76.1 97.3 720 D 95 79.6 64.4 71.5 54.5

Cadmium 7440-43-9 9.3 6,900 0.382 0.473 3.26 0.537 0.309 0.148 0.176 0.226

Chromium 7440-47-3 1,500 NS 29.6 35.3 D 56.4 19.4 14.2 35.5 24.1 36.6 D

Lead 7439-92-1 1,000 NS 74.9 94 D 900 D 101 D 42 37.3 118 D 29

Mercury 7439-97-6 2.8 NS 0.152 0.212 1.79 D 0.592 0.057 0.082 0.073 0.032

Selenium 7782-49-2 1,500 NS 0.473 JD 0.405 JD 0.749 0.229 J 0.3 U 0.312 U 1.49 UD 7.54 UD

Silver 7440-22-4 1,500 NS 0.293 0.444 6.39 0.944 0.243 0.117 0.104 0.043 J

Qualifiers

U  -      The compound was not detected at the indicated concentration.

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

       The concentration given is an approximate value.

D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.

Bold Blue Font: indicates a detected compound

NS = Not Specified

Coastal Storm Risk Management Subsurface Investigations

Metals in Soils Analytical Data
South Shore Staten Island, New York
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 Work Plan 
South Shore Staten Island Subsurface Investigations 

Coastal Storm Risk Management 
Staten Island, NY  

March 2018 

Prepared by: U.S. Army Corps of Engineers 
Baltimore District 

10 South Howard Street 
Baltimore, MD 21201 
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QAPP Worksheet #1 & 2: Title and Approval Page 

This worksheet identifies the principal points of contact for all organizations having decision authority in the 
project and documents their commitment to implement the QAPP. Signatories usually include the lead 
organization’s Project Manager and QA Manager, and individuals with approval or oversight authority from each 
regulatory agency. Signatures indicate that officials have reviewed the QAPP and concur with its implementation it 
as written. If separate concurrence letters are issued, the original correspondence should be maintained with the 
final, approved QAPP in the project file. 

1. Project Identifying Information

South Shore Staten Island Subsurface Investigation, Coastal Storm Risk Management
Staten Island, NY

2. Lead Organization

USACE, Baltimore District, Geotechnical Engineer, Regional Technical Specialist

PM: Mr. David L. Tucker _________________________________________

USACE, Baltimore District EMDC, Quality Manager/Chemist

Mr. Alan S. Warminski ______________________________________

Project Geologist

TBD   _________________________________________

USACE, Baltimore District EMDC, Onsite Safety Manager/Industrial Hygiene Technician

Mr. Vernon W. Griffin ______________________________________

3. State Regulatory Agency: New York State Department of Environmental Conservation

4. List plans and reports from previous investigations relevant to this project:
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South Shore Staten Island Subsurface Investigation 
Coastal Storm Risk Management 

Optimized UFP-QAPP Worksheets – Table of Contents 

Worksheet No. 1 & 2 Title and Approval Page 
Table of Contents 

Worksheet No. 3 & 5 Project Organization and QAPP Distribution 
Worksheet No. 4, 7 & 8 Personnel Qualifications (Not Used) 
Worksheet No. 6  Communication Pathways (see Worksheet #3 &5) 
Worksheet No. 9  Project Planning Summary (Not Used) 
Worksheet No. 10 Conceptual Site Model  
Worksheet No. 11 Project/Data Quality Objectives 
Worksheet No. 12 Measurement Performance Criteria 
Worksheet No. 13 Secondary Data Used and Limitations - Not Applicable 
Worksheet No. 14 & 16 Project Tasks & Schedule 
Worksheet No. 15 Project Action Limits and Laboratory-Specific Detection / Quantitation Limits 
Worksheet No. 17 Sampling Design and Rationale 
Worksheet No. 18 Sampling Locations and Methods 
Worksheet No. 19 & 30 Sample Containers, Preservation, and Hold Times 
Worksheet No. 20 Primary Sample Totals & Field QC Summary 
Worksheet No. 21 Field SOPs (see Worksheet #17 and #18) 
Worksheet No. 22 Field Equipment Calibration, Maintenance, Testing and Inspection (Not Used) 
Worksheet No. 22 to 25 Not Applicable. These are internal Laboratory requirements and procedures 

which are documented in their Internal QC Plan and QC Manual  
Worksheet No. 26 & 27 Sample Handling, Custody, and Disposal 
Worksheet No. 28 Analytical Quality Control and Corrective Action 
Worksheet No. 29 Project Documents and Records (see Worksheet #26 & 27) 
Worksheet No. 31, 32, & 33 Assessments and Corrective Actions (in Laboratory’s Internal QC Manual) 
Worksheet No. 34 Not Applicable. This information is covered in worksheet #35 and #36 
Worksheet No. 35 Data Verification Procedures 
Worksheet No. 36 Data Validation Procedures 
Worksheet No. 37 Data Usability Assessment 

Note: this UFP-QAPP is an abbreviated version; worksheets in light gray are not used as stated 
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Worksheet # 3 &5 
Page 1 of 1 

QAPP Worksheet #3 & 5: Project Organization and QAPP Distribution 

This worksheet identifies key project personnel, as well as lines of authority and lines of communication among the lead agency, prime contractor, 
subcontractors, and regulatory agencies. 

*QAPP recipient Lines of authority _________________ Lines of Communication ---------------------------- 

 
 

USACE-Baltimore 
District 

PM: David Tucker 

USACE – Baltimore 
District 

Safety Manager 
Paul Greene  

USACE-Baltimore 
District 

QA Manager* 
Alan Warminski 

CENAB 
Field Team Lead 
Vernon Griffin  

Laboratory 
PM* 
TBD 

CENAB 
Chemist 

Mr. Alan Warminski 

CENAB Risk Assessor  
Mr. Clifford Opdyke 
Ph.D. or Mr. Richard 

Braun, Ph.D.* 
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QAPP Worksheet #10: Conceptual Site Model 

Project Objective and Site Description 

Project Objective 
Site specific subsurface explorations and in-situ soil testing is being conducted within the project 
boundaries of the Coastal Storm Management Project at South Shores of Staten Island, NY to support 
the Coastal Storm Risk Management Project. The objective of the exploration is to determine the soil 
properties. 

Site Description 
Environmental Site Characterization is being conducted solely for the purpose of obtaining and 
providing adequate information such that the Contractor can establish required protective measures to 
protect his/her workers and to estimate the quantity of contaminated waste present within the project 
site; Environmental Site Characterization is NOT being conducted for Remedial Investigations or any 
cleanup program. 

Environmental sampling will take place simultaneously with geotechnical sampling. 
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QAPP Worksheet #11: Project/Data Quality Objectives 

State the Problem 
Site specific subsurface explorations and in-situ soil testing is being conducted within the project 
boundaries of the Coastal Storm Management Project at South Shores of Staten Island, NY to determine 
stream bank stability for supporting flood control structures. The objective of the exploration is to 
determine the soil properties around the stream. Environmental Site Characterization is NOT being 
conducted for Remedial Investigations or any cleanup program 

Who will use the data?  
USACE- Baltimore District and New York District and contractor to be selected for performing the stream 
bank stability project. 

What will the data be used for?  
Environmental Site Characterization is being conducted solely for the purpose of obtaining and providing 
adequate information such that the Contractor can establish required protective measures to protect 
his/her workers and to estimate the quantity of contaminated waste present within the project site 

What types of data are needed (matrix, target analytes, analytical groups, field screening, on-site 
analytical or off-site laboratory techniques, sampling techniques)? 
Laboratory analysis will be performed for: Volatile Organic Compounds (VOCs), Semi-Volatile Organic 
Compounds (SVOCs), Pesticides, PCB’s, RCRA Metals. 

Matrix: Subsurface Soil 

How “good” do the data need to be in order to support the environmental decision?   
Level III Chemical Data Quality as defined by EPA. Definitive Laboratory quality data with all associated 
method QA/QC as required by the analytical method. 

How much data are needed (number of samples for each analytical group, matrix, and 
concentration)? 
Two (2) environmental samples will be collected from each of 41 boreholes to a depth of 15 feet or just 
above the water table, whichever comes first, and six (6) shallow Interior Drainage borings located 
within interior drainage areas. 
Worksheets 17 and 18 detail the analytical program. 

Where, when, and how should the data be collected/generated? 
One sample will be collected from the top half of the borehole and the other sample will be collected 
from the bottom half of the borehole. For additional information see Worksheet #17 – Sampling Design 
and Rationale. 
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Who will collect and generate the data? 
USACE, Baltimore District, Environmental & Munitions Design Center and Geotechnical Branch.  The 
laboratory selected for sample analysis is TBD and will be based on quotes received from the Chemistry 
Analytical Laboratories we have on BPA Contract.  

How will the data be reported? 
All analytical data will be reported in .pdf and Excel format, and will be included in the Investigation 
Report by the Baltimore District. 

How will the data be archived? The report and data will be written to USACE, Baltimore District’s 
Network Share Drive and also provided to the stakeholder.  
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Worksheet 12a - Measurement Performance Criteria Table – Volatile Organic Compounds (VOCs) in Soil by SW-846 Method 8260C 

 
Matrix Soil  
Analytical Group VOCs 

Concentration 
Level 

 
Low 

 
 
 
Sampling 
Procedure 

 
 
Analytical 
Method/ 
SOP 

 
 
 
 

Data Quality Indicators (DQIs) 

 
 
 
 

Measurement Performance Criteria 

 
QC Samples and/or 

Activity Use to Assess 
Measurement 
Performance 

 
QC Sample Assesses Error 

for Sampling (S), 
Analytical (A) or both 

(S&A) 

VOCs in Soil 
Terra Core type 
Sampler or 
Sealed-Cap 
Encore Sampler 
(will be based on 
laboratory internal 
procedures for 
processing VOC 
soil samples) 

SW8260B  
 

Accuracy/Bias (Contamination) No target compounds > ½ LOQ Trip Blanks, Field Blanks, 
and Equipment/Rinsate 

Blanks 

S & A 

Accuracy/Bias (Contamination) No target compounds > ½ LOQ Method Blanks  and 
Instrument Blanks 

A 

Precision - Overall RPD ≤ 50% when detects for both field 
duplicate samples are ≥ 2 x LOQ. 

Field Duplicates S & A 

Precision - Laboratory RPD ≤ 30% when detects for both duplicates 
are > QL per acceptance criteria specified by 

DoD QSM 5.1 Table C-23, p.287. 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD  

A 

Accuracy - Laboratory Acceptance criteria specified by DoD QSM 
5.1 Table C-23, p. 287. If not specified, 

laboratory’s in-house criteria, not to exceed ± 
3 times the standard deviation of the mean 

LCS recovery (per Table 
C-23, p. 287). 

LCS 
MS 

A 

Accuracy/Bias Acceptance criteria are not specified by DoD 
QSM 5.1. Use contract laboratory’s in-house 

control limits. 

Surrogate spikes A 

Sensitivity MDL 3 to 10 times < the LOQ Annual Method Detection 
Limit (MDL) Study 

A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature 
Indicator 

S 

Data Completeness 90% Overall Data Completeness Check S & A 
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Worksheet 12b - Measurement Performance Criteria Table - Semivolatile Organic Compounds (SVOCs) in Soil by SW-846 Method 8270D 

Matrix Soil 
Analytical 
Group 

SVOCs (including 
TCLP) 

Concentration 
Level Low 

Sampling 
Procedure 

Analytical 
Method/SOP 

Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria 
(MPC) 

QC Samples and/or 
Activity to Assess 

Measurement 
Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S & A) 
SVOCs in Soil 
Sample placed in a 
glass jar or amber 
jar with a Teflon- 
lined cap 

SW-846 8270C 
Accuracy/Bias 

(Contamination) 

No target compounds > ½ LOQ Field Blanks & 
Equipment/Rinsate 

Blanks 

S & A 

Accuracy/Bias 
(Contamination) 

No target compounds > ½ LOQ Method Blanks & 
Instrument Blanks 

A 

Precision - Overall 
RPD ≤ 50% when detects for both field duplicate 

samples are ≥ 2 x LOQ. 
Field Duplicates S & A 

Precision - Laboratory 
RPD ≤ 30% when detects for both duplicates are 
> QL per acceptance criteria specified by DoD 

QSM 5.1 Table C-25, p. 295. 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD 

A 

Accuracy - Laboratory 

Acceptance criteria specified by DoD QSM 5.1 
Table C-25, p. 295. If not specified, laboratory’s 

in-house criteria, not to exceed ± 3 times the 
standard deviation of the mean LCS recovery (per 

Table C-25, p. 295). 

LCS 
MS 

A 

Accuracy/Bias 
Acceptance criteria are not specified by DoD 
QSM 5.1. Use contract laboratory’s in-house 

control limits. 

Surrogate spikes A 

Sensitivity 
MDL 3 to 10 times < the LOQ Annual Method Detection 

Limit (MDL) Study 
A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature 
Indicator 

S 

Data Completeness 90% Overall Data Completeness 
Check 

S & A 
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Worksheet 12c - Measurement Performance Criteria Table – Pesticides in Soil by SW-846 Method 8081A 

Matrix Soil 

Analytical 
Group 

Organochlorine 
Pesticides 
(including TCLP) 

Concentration 
Level Low 

Sampling 
Procedure 

Analytical Method/ 
SOP 

Data Quality Indicators 
(DQIs) Measurement Performance Criteria 

QC Samples and/or 
Activity Use to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 
Pesticides and 
Herbicides in 
Soil 
Sample placed in a 
glass jar or amber 
jar with a Teflon-
lined cap. 

SW8081A Accuracy/Bias (Contamination) No target compounds > ½ LOQ Field Blanks and 
Equipment/Rinsate Blanks 

S & A 

Accuracy/Bias (Contamination) No target compounds > ½ LOQ Method Blanks  and 
Instrument Blanks 

A 

Precision - Overall RPD ≤ 50% when detects for both field duplicate 
samples are ≥ 2 x LOQ. 

Field Duplicates S & A 

Precision - Laboratory RPD ≤ 30% when detects for both duplicates are 
> QL per acceptance criteria specified by DoD

QSM 5.1 Table C-15, p. 281. 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD 

A 

Accuracy - Laboratory OC Pesticides acceptance criteria specified by 
DoD QSM 5.1 Table C-15, p. 281. 

If not specified, laboratory’s in-house criteria, 
not to exceed ± 3 times the standard deviation of 
the mean LCS recovery (per Table C-15, p. 281). 

LCS 
MS 

A 

Accuracy/Bias Acceptance criteria are not specified by DoD 
QSM 5.1. Use contract laboratory’s in-house 

control limits. 

Surrogate spikes A 

Sensitivity MDL 3 to 10 times < the LOQ Annual Method Detection 
Limit (MDL) Study 

A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature 
Indicator 

S 

Data Completeness 90% Overall Data Completeness Check S & A 
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Worksheet 12d - Measurement Performance Criteria Table – PCBs in Soil by SW-846 Method 8082 

Matrix Soil 
Analytical 
Group 

PCBs (Aroclor- 
Specific) 

Concentration 
Level Low 

Sampling 
Procedure 

Analytical 
Method/SOP 

Data Quality Indicators 
(DQIs) Measurement Performance Criteria 

QC Samples and/or 
Activity Use to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A)
PCBs in Soil 
Sample placed in 
a glass jar or 
amber jar with a 
Teflon-lined cap. 

SW8082/ Accuracy/Bias 
(Contamination) 

No target compounds > ½ LOQ Field Blanks and 
Equipment/Rinsate Blanks 

S & A 

Accuracy/Bias 
(Contamination) 

No target compounds > ½ LOQ Method Blanks  and 
Instrument Blanks 

A 

Precision - Overall RPD ≤ 50% when detects for both field 
duplicate samples are ≥ 2 x LOQ. 

Field Duplicates S & A 

Precision - Laboratory RPD ≤ 30% when detects for both duplicates 
are > QL per acceptance criteria specified by 

DoD QSM 5.1 TableC-17, p. 283 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD 

A 

Accuracy - Laboratory Acceptance criteria specified by DoD QSM 5.1 
Table C-17, p. 283. If not specified, 

laboratory’s in-house criteria, not to exceed ± 3 
times the standard deviation of the mean LCS 

recovery (per Table C-17, p. 283 

LCS 
MS 

A 

Accuracy/Bias Acceptance criteria are not specified by DoD 
QSM 5.1. Use contract laboratory’s in-house 

control limits 

Surrogate spikes A 

Sensitivity MDL 3 to 10 times < the LOQ Annual Method Detection 
Limit (MDL) Study 

A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature 
Indicator 

S 

Data Completeness 90% Overall Data Completeness Check S & A 
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Worksheet 12e - Measurement Performance Criteria Table – Metals Analytes in Soil by SW-846 Method 6010B 
 
 

Matrix Soil  
Analytical Group Metals (ICP-AES) 
Concentration 
Level 

 
Low 

 

 
 
Sampling 
Procedure 

 

 
 
Analytical 
Method/SOP 

 

 
 

Data Quality Indicators 
(DQIs) 

 
 
 
 

Measurement Performance Criteria 

 

 
QC Samples and/or Activity 
Use to Assess Measurement 

Performance 

 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 
Metals in Soil 
Sample placed in a 
glass jar. 

SW6010B/ 
 

Accuracy/Bias (Contamination) No target compounds > ½ LOQ Field Blanks & 
Equipment/Rinsate Blanks 

S & A 

Accuracy/Bias (Contamination) No target compounds > ½ LOQ Method Blanks & Instrument 
Blanks 

A 

Precision - Overall RPD ≤ 40% when detects for both field 
duplicate samples are ≥ 5 x LOQ. 

Field Duplicates S & A 

Precision - Laboratory RPD ≤ 20% when detects for both duplicates 
are > QL per acceptance criteria specified by 

DoD QSM 5.1 Table C-3, p.274. If not 
specified, laboratory’s in-house control limits. 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD 

A 

Accuracy - Laboratory Acceptance criteria specified by 
DoD QSM 5.1 Table C-3, p. 274 

LCS 
MS 

A 

Sensitivity MDL 3 to 10 times < the LOQ Annual Method Detection Limit 
(MDL) Study 

A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature Indicator S 

Data Completeness 90% Overall Data Completeness Check S & A 

 
 
  



South Shore Staten Island CSRM Worksheet #12 
MAR 2018 Page 6 of 6 

Worksheet 12f - Measurement Performance Criteria Table – Mercury in Soil by SW-846 Method 7471A 

Matrix Soil 
Analytical Group Mercury 

Concentration 
Level Low 

Sampling 
Procedure 

Analytical 
Method/SOP 

Data Quality Indicators 
(DQIs) Measurement Performance Criteria 

QC Samples and/or Activity 
Use to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

Mercury in Soil 
Sample placed in a 
glass jar or amber 
jar with a Teflon- 
lined cap. 

SW7471B/ Accuracy/Bias 
(Contamination) 

No target compounds > ½ LOQ Field Blanks and 
Equipment/Rinsate Blanks 

S & A 

Accuracy/Bias 
(Contamination) 

No target compounds > ½ LOQ Method Blanks  and Instrument 
Blanks 

A 

Precision - Overall RPD ≤ 50% when detects for both field 
duplicate samples are ≥ 5 x LOQ. 

Field Duplicates S & A 

Precision - Laboratory RPD ≤ 20% when detects for both duplicates 
are > QL per acceptance criteria specified by 

DoD QSM 5.1 Table C-11, p.279. 

Laboratory Duplicates 
LCS/LCSD 
MS/MSD 

A 

Accuracy - Laboratory Acceptance criteria specified by DoD QSM 5.1 
Table C-11, p. 279. 

LCS 
MS 

A 

Sensitivity MDL 3 to 10 times < the LOQ Annual Method Detection 
Limit (MDL) Study 

A 

Accuracy/Representativeness 4°C ± 2°C Cooler Temperature Indicator S 

Data Completeness 90% Overall Data Completeness Check S & A 
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QAPP Worksheet #14/16: Project Tasks & Schedule 

 
 

Activity Responsible party Planned start date Planned completion 
date Deliverable(s) Deliverable due 

date 
Mobilization/demobilization USACE – Baltimore 

District 
Mid to Late March 

2018 
Late March 2018 Field notes NA 

Soil Sample Collection from 
Soil Borings 

“ “ 3 months from start of 
advancing soil borings 

Field notes Over 3 months 
(estimated) 

Sample Analysis Lab (TBD) Late March 2018 Mid-July 2018 Report of 
Analyses/Data package 

21 days after receipt 
of each sample batch 

Data Evaluation USACE-Baltimore 
District 

April 2018 2 weeks after receipt 
of each lab report per 

SDG 

Data Evaluation and 
Assessment Summary 

Ongoing throughout 
receipt of lab reports 

Summarize data “ Late April 2018 Early Aug 2018 Draft Report “ 

Data Usability assessment Project Team Throughout delivery 
of Lab Reports 

Aug 2018 Usability assessment 
summary report 

Aug 2018 

Project Report USACE-Baltimore 
District 

August 2018 August 2018 Final Report Aug 2018 
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Worksheet 15a — Reference Limits and Evaluation Table – VOCs by SW-846 Method 8260B (Soil/Aqueous) 
 

  
Achievable Laboratory Limits 

Precision and Accuracy Method 
Performance Criteria3

 

Project 
LOQ1

 

 
DL 

Project 
LOQ1

 

 
DL2 

LCS/MS/MSD 
Recovery Limits1

 

LCS/MS/MSD 
Precision1

 

 
 
 

Analyte 

 
 

CAS 
Number 

Soil4
 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

 
 

(µg/kg) 

 
 

(µg/kg) 

 
 

(µg/L) 

 
 

(µg/L) 

 
 

% 

 
 

% 
RPD 

< 
1,1,1,2-Tetrachloroethane 630-20-6 5.0 * 0.5 * 75-125 80-130 30 
1,1,1-Trichloro-2,2,2-trifluoroethane 354-58-5 5.0 * 0.5 * 50-150 NA 30 
1,1,1-Trichloroethane 71-55-6 5.0 * 0.5 * 70-135 65-130 30 
1,1,2,2-Tetrachloroethane 79-34-5 5.0 * 0.5 * 55-130 65-130 30 
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 5.0 * 0.5 * 50-150 50-150 30 
1,1,2-Trichloroethane 79-00-5 5.0 * 0.5 * 60-125 75-125 30 
1,1-Dichloroethane 75-34-3 5.0 * 0.5 * 75-125 70-135 30 
1,1-Dichloroethene 75-35-4 5.0 * 0.5 * 65-135 70-130 30 
1,1-Dichloropropene 563-58-6 5.0 * 0.5 * 70-135 70-135 30 
1,2,3-Trichlorobenzene 87-61-6 5.8 * 0.5 * 65-135 55-140 30 
1,2,3-Trichloropropane 96-18-4 5.0 * 0.5 * 65-130 75-125 30 
1,2,4-Trichlorobenzene 120-82-1 5.0 * 0.5 * 65-130 65-135 30 
1,2,4-Trimethylbenzene 95-63-6 5.0 * 0.5 * 65-135 75-130 30 
1,2-Dibromo-3-Chloropropane 96-12-8 5.0 * 0.5 * 40-135 50-130 30 
1,2-Dibromoethane 106-93-4 5.0 * 0.5 * 70-130 80-120 30 
1,2-Dichlorobenzene 95-50-1 5.0 * 0.5 * 75-120 70-120 30 
1,2-Dichloroethane 107-06-2 5.0 * 0.5 * 70-135 50-150 30 
1,2-Dichloropropane 78-87-5 5.0 * 0.5 * 70-120 75-125 30 
1,3,5-Trimethyl benzene 108-67-8 5.0 * 0.5 * 65-135 75-130 30 
1,3-Dichlorobenzene 541-73-1 5.0 * 0.5 * 70-125 75-125 30 
1,3-Dichloropropane 142-28-9 5.0 * 0.5 * 75-125 75-125 30 
1,4-Dichlorobenzene 106-46-7 5.0 * 0.5 * 70-125 75-125 30 
1,4-Dioxane 123-91-1 250.0 * 25 * 50-150 50-150 30 
1-Chlorohexane 544-10-5 5.0 * 0.5 * 50-150 50-150 25 
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Workshee15a — Reference Limits and Evaluation Table – VOCs by SW-846 Method 8260B (Soil/Aqueous) (Continued) 

Achievable Laboratory Limits 
Precision and Accuracy Method 

Performance Criteria3

Project 
LOQ1 DL 

Project 
LOQ1 DL2

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte 
CAS 

Number 

Soil4 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
2,2-Dichloropropane 594-20-7 5.0 * 0.5 * 65-135 70-135 30 
2-Butanone 78-93-3 12 * 2.5 * 30-160 30-150 30 
2-chloroethylvinyl ether 110-75-8 5.0 * 1 * 50-150 50-150 30 
2-Chlorotoluene 95-49-8 5.0 * 0.5 * 70-130 75-125 30 
2-Hexanone 591-78-6 12.5 * 1.5 * 45-145 55-130 30 
3-Chloropropene 107-05-1 5.0 * 0.5 * 50-150 50-150 30 
4-Chlorotoluene 106-43-4 5.0 * 0.5 * 75-150 75-130 30 
4-Methyl-2-pentanone 108-10-1 12 * 2.5 * 45-145 60-135 30 
Acetone 67-64-1 12 * 2.5 * 20-160 40-140 30 
Acetonitrile 75-05-8 5.0 * 0.5 * 50-150 50-150 30 
Acrolein 107-02-8 50 * 5 * 50-150 50-150 30 
Acrylonitrile 107-13-1 50 * 5 * 50-150 50-150 30 
Benzene 71-43-2 5.0 * 0.5 * 75-125 80-120 30 
Bromobenzene 108-86-1 5.0 * 0.5 * 65-120 75-125 30 
Bromochloromethane 74-97-5 5.0 * 0.5 * 70-125 65-130 30 
Bromodichloromethane 75-27-4 5.0 * 0.5 * 70-130 75-120 30 
Bromoform 75-25-2 5.0 * 0.5 * 55-135 70-130 30 
Bromomethane 74-83-9 5.0 * 0.5 * 30-160 30-145 30 
Carbon disulfide 75-15-0 5.0 * 0.5 * 45-160 35-160 30 
Carbon Tetrachloride 56-23-5 5.0 * 0.5 * 65-135 65-140 30 
Chlorobenzene 108-90-7 5.0 * 0.5 * 75-125 80-120 30 
Chloroethane 75-00-3 5.0 * 0.5 * 40-155 60-135 30 
Chloroform 67-66-3 5.0 * 0.5 * 70-125 65-135 30 
Chloromethane 74-87-3 5.0 * 0.5 * 50-130 40-125 30 
Chloroprene 126-99-8 5.0 * 0.5 * 50-150 70-125 30 
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Worksheet 15a — Reference Limits and Evaluation Table – VOCs by SW-846 Method 8260B (Soil/Aqueous) (Continued) 

 

  
Achievable Laboratory Limits 

Precision and Accuracy Method 
Performance Criteria3

 

Project 
LOQ1

 

 
DL 

Project 
LOQ1

 

 
DL2

 

LCS/MS/MSD 
Recovery Limits1

 

LCS/MS/MSD 
Precision1

 

 
 
 

Analyte 

 
 

CAS 
Number 

Soil4
 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

 
 

(µg/kg) 

 
 

(µg/kg) 

 
 

(µg/L) 

 
 

(µg/L) 

 
 

% 

 
 

% 
RPD 

< 
cis-1,2-Dichloroethene 156-59-2 5.0 * 0.5 * 65-125 70-125 30 
cis-1,3-Dichloropropene 10061-01-5 5.0 * 0.5 * 70-125 70-130 30 
Cyclohexane 110-82-7 5.0 * 0.5 * 50-150 50-150 30 
Dibromochloromethane 124-48-1 5.0 * 0.5 * 50-150 50-150 30 
Dibromomethane 74-95-3 5.0 * 0.5 * 75-130 75-125 30 
Dichlorodifluoromethane 75-71-8 5.0 * 0.5 * 35-135 30-155 30 
Ethylbenzene 100-41-4 5.0 * 0.5 * 75-125 75-125 30 
Ethyl Methacrylate 97-63-2 50 * 5 * 50-150 50-150 30 
Hexachlorobutadiene 87-68-3 5.0 * 0.5 * 55-140 50-140 30 
Iodomethane 74-88-4 5.0 * 0.5 * 50-150 50-150 30 
Isobutyl alcohol 78-83-1 250 * 25 * 50-150 50-150 30 
Isopropylbenzene 89-82-8 5.0 * 0.5 * 75-130 75-125 30 
Isopropyl ether 108-20-3 5.0 * 0.5 * 50-150 50-150 30 
m,p-Xylene 108-38-3 10 * 1 * 80-125 75-130 30 
Methacrylonitrile 126-89-7 50 * 5 * 50-150 50-150 30 
Methyl acetate 79-20-9 5.0 * 0.5 * 50-150 50-150 30 
Methylcyclohexane 108-87-2 5.0 * 0.5 * 50-150 50-150 30 
Methylene Chloride 75-09-2 5.0 * 0.5 * 55-140 55-140 30 
Methyl Methacrylate 80-62-6 50 * 5 * 50-150 50-150 30 
Methyl-tert-butyl ether 1634-04-4 5.0 * 0.5 * 50-150 65-125 30 
Naphthalene 91-20-3 5.0 * 0.5 * 40-125 50-140 30 
n-Butylbenzene 104-51-8 5.0 * 0.5 * 65-140 70-135 30 
n-Hexane 110-54-3 * * * * NA NA NA 
n-Propyl Benzene 103-65-1 5.0 * 0.5 * 65-135 70-130 30 
o-Xylene 95-47-6 5.0 * 0.5 * 75-125 80-120 30 
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Worksheet 15a — Reference Limits and Evaluation Table – VOCs by SW-846 Method 8260B (Soil/Aqueous) (Continued) 

Achievable Laboratory Limits 
Precision and Accuracy Method 

Performance Criteria3

Project 
LOQ1 DL 

Project 
LOQ1 DL2

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte 
CAS 

Number 

Soil4 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
Pentachloroethane 76-01-7 5.0 * 0.5 * 50-150 50-150 30 
p-Isopropyltoluene 99-87-6 5.0 * 0.5 * 75-135 75-130 30 
Propionitrile 107-12-0 250 * 25 * 50-150 50-150 30 
sec-Butylbenzene 135-98-8 5.0 * 0.5 * 65-130 70-125 30 
Styrene 100-42-5 5.0 * 0.5 * 75-125 65-135 30 
Tert-Butylbenzene 98-06-6 5.0 * 0.5 * 65-130 70-130 30 
Tetrachloroethene 127-18-4 5.0 * 0.5 * 65-140 45-150 30 
Tetrahydrofuran 109-99-9 * * * * NA NA NA 
Toluene 108-88-3 5.0 * 0.5 * 70-125 75-120 30 
trans-1,2-Dichloroethene 156-60-5 5.0 * 0.5 * 65-135 60-140 30 
trans-1,3-Dichloropropene 10061-02-6 5.0 * 0.5 * 65-125 55-140 30 
trans-1,4-Dichloro-2-butene 110-57-6 20 * 20 * 50-150 50-150 30 
Trichloroethene 79-01-6 5.0 * 0.5 * 75-125 70-125 30 
Trichlorofluoromethane 75-69-4 5.0 * 0.5 * 25-185 60-145 30 
Vinyl acetate 108-05-4 5.0 * 1 * 50-150 50-150 30 
Vinyl Chloride 75-01-4 5.0 * 0.5 * 60-125 50-145 30 
Xylene (total) 1330-20-7 5.0 * 0.5 * 50-150 50-150 30 
Dibromofluoromethane (Surrogate) 1868-53-7 NA NA NA NA 71-1415 85-1155 NA 
1,2-Dichloroethane-d4 (Surrogate) 17060-07-0 NA NA NA NA 70-1395 70-1205 NA 
Bromofluorobenzene (Surrogate) 460-00-4 NA NA NA NA 85-1205 75-1205 NA 
Toluene-d8 (Surrogate) 2037-26-5 NA NA NA NA 85-1155 85-1205 NA 
1These (Detection Limit – DL and Limit of Quantitation – LOQ) values are meant to be recommended project values, and may be modified in the project- specific QAPP as needed. Not all 

analytes in the table above may be analyzed; site-specific QAPPs will specify the desired target list. 
2Based on a 15-mL purge volume. 
3The QA/QC criteria presented in this table reflect the most recently promulgated values as reported by a laboratory; therefore, they may differ from those values presented in the actual Laboratory SOP 
based on which lab will be selected. 
4If % solids is <30%, additional sample weight must be analyzed to ensure the DLs are met. 
5Surrogate Control Limits. 
*The value is instrument/lab specific and will be revised once the laboratory is selected that will perform the analysis. NA = 
Not applicable. 
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Worksheet 15b — Reference Limits and Evaluation Table – SVOCs by SW-846 Method 8270D (Soil/Aqueous) 

Achievable Laboratory Limits 
Precision and Accuracy Method Performance 

Criteria2

Project 
LOQ1 DL 

Project 
LOQ1 DL 

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte CAS Number 

Soil3 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
N-Nitrosodimethylamine 62-75-9 170 * 5.0 * 25-115 25-110 30 
Pyridine 110-86-1 170 * 5.0 * 20-150 20-150 30 
Benzaldehyde 100-52-7 170 * 5.0 * 20-150 20-150 30 
Phenol 108-95-2 330 * 5.0 * 40-100 20-150 30 
Bis(2-chloroethyl)ether 111-44-4 170 * 5.0 * 40-105 35-110 30 
2-Chlorophenol 95-57-8 330 * 10 * 45-105 35-105 30 
1,3-Dichlorobenzene 541-73-1 170 * 5.0 * 40-100 30-100 30 
1,4-Dichlorobenzene 106-46-7 170 * 5.0 * 35-105 30-100 30 
Benzyl Alcohol 100-51-6 170 * 5.0 * NA NA NA 
1,2-Dichlorobenzene 95-50-1 170 * 5.0 * 40-100 35-100 30 
2-Methylphenol 95-48-7 330 * 10 * 40-105 40-110 30 
2,2'-oxybis(1-Chloropropane) 108-60-1 170 * 5.0 * 20-150 25-150 30 
Acetophenone 98-86-2 170 * 5.0 * 20-100 20-150 30 
3-Methylphenol 108-39-4 330 * 10 * 40-105 30-110 30 
4-Methylphenol 106-44-5 330 * 10 * 40-105 30-110 30 
N-Nitroso-di-N-propylamine 62-64-7 170 * 5.0 * 40-115 35-130 30 
Hexachloroethane 67-72-1 170 * 5.0 * 35-110 30-100 30 
Nitrobenzene 98-95-3 170 * 5.0 * 40-115 45-110 30 
Isophorone 78-59-1 170 * 5.0 * 45-110 50-110 30 
2-Nitrophenol 88-75-5 330 * 10 * 40-110 40-115 30 
2,4-Dimethylphenol 105-67-9 330 * 10 * 30-105 30-110 30 
Bis(2-chloroethoxy)methane 111-91-1 170 * 5.0 * 45-110 45-105 30 
2,4-Dichlorophenol 120-83-2 330 * 10 * 45-110 50-105 30 
1,2,4-Trichlorobenzene 120-82-1 170 * 5.0 * 45-110 35-150 30 
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Worksheet  15b — Reference Limits and Evaluation Table – SVOCs by SW-846 Method 8270C (Soil/Aqueous) (Continued) 

Achievable Laboratory Limits 
Precision and Accuracy Method Performance 

Criteria2

Project 
LOQ1 DL 

Project 
LOQ1 DL 

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte CAS Number 

Soil3 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
Naphthalene 91-20-3 170 * 5.0 * 20-150 40-100 30 
4-Chloroaniline 106-47-8 330 * 10 * 20-150 15-110 30 
Hexachlorobutadiene 87-68-3 170 * 5.0 * 40-115 25-105 30 
Caprolactam 105-60-2 170 * 5.0 * 20-150 20-150 30 
4-Chloro-3-methylphenol 59-50-7 330 * 10 * 45-115 45-110 30 
2-Methylnaphthalene 61-57-6 170 * 5.0 * 45-105 45-105 30 
1-Methylnaphthalene 90-12-0 170 * 5.0 * 20-150 20-150 30 
Hexachlorocyclopentadiene 77-47-4 170 * 5.0 * 20-150 20-150 30 
2,4,6-Trichlorophenol 88-06-2 330 * 10 * 45-110 50-115 30 
2,4,5-Trichlorophenol 95-95-4 330 * 10 * 50-110 50-110 30 
1,1'-Biphenyl 92-52-4 170 * 5.0 * 20-150 20-150 30 
2-Chloronaphthalene 91-58-7 170 * 5.0 * 45-105 50-105 30 
2-Nitroaniline 88-74-4 330 * 10 * 45-120 50-115 30 
Dimethylphthalate 131-11-3 170 * 5.0 * 50-110 25-125 30 
2,6-Dinitrotoluene 606-20-2 170 * 5.0 * 20-150 50-115 30 
Acenaphthylene 208-96-8 170 * 5.0 * 45-105 50-105 30 
3-Nitroaniline 99-09-2 330 * 10 * 25-110 20-125 30 
Acenaphthene 83-32-9 170 * 5.0 * 45-110 45-110 30 
2,4-Dinitrophenol 51-28-5 330 * 10 * 15-130 14-140 30 
4-Nitrophenol 100-02-7 330 * 10 * 15-140 20-150 30 
2,4-Dinitrotoluene 121-14-2 170 * 5.0 * 50-115 20-120 30 
Dibenzofuran 132-64-9 170 * 5.0 * 50-105 55-105 30 
Diethylphthalate 84-66-2 170 * 5.0 * 50-115 40-120 30 
4-Chlorophenyl-phenylether 7005-72-3 170 * 5.0 * 45-110 50-110 30 
Fluorene 86-76-7 170 * 5.0 * 50-110 50-110 30 



South Shore Staten Island CSRM Worksheet #1 & 2 
MAR 2018 Page 7 of 11 
Worksheet 15b — Reference Limits and Evaluation Table – SVOCs by SW-846 Method 8270C (Soil/Aqueous) (Continued) 

Achievable Laboratory Limits 
Precision and Accuracy Method Performance 

Criteria2

Project 
LOQ1 DL 

Project 
LOQ1 DL 

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte CAS Number 

Soil3 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
4-Nitroaniline 100-01-6 330 * 10 * 35-115 35-120 30 
4,6-Dinitro-2-methylphenol 534-52-1 330 * 10 * 30-135 40-130 30 
N-Nitrosodiphenylamine 86-30-6 170 * 5.0 * 50-115 50-110 30 
1,2-Diphenylhydrazine 122-66-7 170 * 5.0 * NA NA NA 
4-Bromophenyl-phenylether 101-55-3 170 * 5.0 * 45-115 50-115 30 
Hexachlorobenzene 118-74-1 170 * 5.0 * 45-120 50-110 30 
Atrazine 1912-24-9 170 * 5.0 * 22-150 20-150 30 
Pentachlorophenol 87-86-5 330 * 10 * 25-120 40-115 30 
Phenanthrene 85-01-8 170 * 5.0 * 50-110 50-115 30 
Anthracene 120-12-7 170 * 5.0 * 55-105 55-110 30 
Carbazole 87-74-8 170 * 5.0 * 45-115 50-115 30 
Di-n-butylphthalate 84-74-2 170 * 5.0 * 55-110 55-115 30 
Fluoranthene 206-44-0 170 * 5.0 * 55-115 55-115 30 
Benzidine 98-87-5 330 * 10 * NA NA NA 
Pyrene 129-00-0 170 * 5.0 * 45-125 50-130 30 
Butylbenzylphthalate 85-68-7 170 * 5.0 * 50-125 45-115 30 
3,3'-Dichlorobenzidine 91-94-1 170 * 5.0 * 20-150 20-110 30 
bis(2-ethylhexyl)Phthalate 117-81-7 170 * 5.0 * 45-125 40-125 30 
Benzo(a)anthracene 56-55-3 170 * 5.0 * 50-110 55-110 30 
Chrysene 218-01-9 170 * 5.0 * 55-110 55-110 30 
Di-n-octylphthalate 117-84-0 170 * 5.0 * 40-130 35-135 30 
Benzo(b)fluoranthene 205-99-2 170 * 5.0 * 45-115 45-120 30 
Benzo(k)fluoranthene 207-08-9 170 * 5.0 * 45-125 45-125 30 
Benzo(a)pyrene 50-32-8 170 * 5.0 * 50-110 55-110 30 
Indeno(1,2,3-c,d)pyrene 193-39-5 170 * 5.0 * 40-120 45-125 30 
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Worksheet 15b — Reference Limits and Evaluation Table – SVOCs by SW-846 Method 8270C (Soil/Aqueous) (Continued) 

Achievable Laboratory Limits 
Precision and Accuracy Method Performance 

Criteria2

Project 
LOQ1 DL 

Project 
LOQ1 DL 

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte CAS Number 

Soil3 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 
RPD 

< 
Dibenzo(a,h)anthracene 53-70-3 170 * 5.0 * 40-125 40-125 30 
Benzo(g,h,i)perylene 191-24-2 170 * 5.0 * 40-125 40-125 30 
Phenyl Ether 108-60-1 170 * 5.0 * NA NA NA 
Vernolate 98-86-2 170 * 5.0 * NA NA NA 
2-Fluorophenol (Surrogate) 367-12-4 NA NA NA NA 35-1054 20-1104 NA 
Phenol-d5 (Surrogate) 4165-62-2 NA NA NA NA 40-1004 10-1104 NA 
Nitrobenzene-d5 (Surrogate) 4165-60-0 NA NA NA NA 35-1004 40-1104 NA 
2-Fluorobiphenyl (Surrogate) 321-60-8 NA NA NA NA 45-1054 50-1104 NA 
2,4,6-Tribromophenol (Surrogate) 118-79-6 NA NA NA NA 35-1254 40-1254 NA 
Terphenyl-d14 (Surrogate) 98904-43-9 NA NA NA NA 30-1254 50-1354 NA 

1These (Detection Limit – DL and Limit of Quantitation – LOQ) are meant to be recommended project values, and may be modified in the project-specific 
QAPP addendums as needed. Not all analytes in the table above may be analyzed; site-specific QAPPs will specify the desired target list. 

2The QA/QC criteria presented in this table reflect representative values as reported by the laboratory; therefore, they may differ from those values presented in the actual Laboratory SOP based on which lab 
will be selected. 

3If % solids is <30%, additional sample weight must be extracted and analyzed to ensure the DLs are met. 
4Surrogate Control Limits. 
*The value is instrument/lab specific and will be revised once the laboratory is selected that will perform the analysis. 
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Worksheet 15c — Reference Limits and Evaluation Table – Organochlorine Pesticides by SW-846 Method 8081A (Soil/Aqueous) 

 
 

 Achievable Laboratory Limits Precision and Accuracy Method Performance Criteria2
 

Project 
LOQ1

 

 
DL 

Project 
LOQ1

 

 
DL 

LCS/MS/MSD 
Recovery Limits1

 

LCS/MS/MSD 
Precision1

 

 
 
 

Analyte 

 
 
 

CAS Number 

Soil3
 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

 
 

(µg/kg) 

 
 

(µg/kg) 

 
 

(µg/L) 

 
 

(µg/L) 

 
 

% 

 
 

% 

RPD 
 

< 
4,4-DDD 72-54-8 2.1 * 0.05 * 30-135 25-150 30 
4,4-DDE 72-55-9 2.1 * 0.05 * 70-125 35-140 30 
4,4-DDT 50-29-3 2.1 * 0.05 * 45-140 45-140 30 
Aldrin 309-00-2 0.067 * 0.025 * 45-140 25-140 30 
alpha-BHC 319-84-6 0.83 * 0.025 * 60-125 60-130 30 
alpha-Chlordane 5103-71-9 0.83 * 0.025 * 65-120 65-125 30 
beta-BHC 319-85-7 0.83 * 0.025 * 60-125 65-125 30 
delta-BHC 319-86-8 0.83 * 0.025 * 55-130 45-135 30 
Dieldrin 60-57-1 2.1 * 0.05 * 65-125 60-130 30 
Endosulfan I 959-98-8 0.83 * 0.025 * 15-135 50-110 30 
Endosulfan II 33213-65-9 2.1 * 0.05 * 35-140 30-130 30 
Endosulfan sulfate 1031-07-8 2.1 * 0.05 * 60-135 55-135 30 
Endrin 72-20-8 2.1 * 0.05 * 60-135 55-135 30 
Endrin aldehyde 7421-93-4 2.1 * 0.05 * 35-145 55-135 30 
Endrin ketone 53494-70-5 2.1 * 0.05 * 65-135 75-125 30 
gamma-BHC (Lindane) 58-89-9 0.83 * 0.025 * 60-125 25-135 30 
gamma-Chlordane 5103-74-2 0.83 * 0.025 * 65-125 60-125 30 
Heptachlor 76-44-8 0.83 * 0.025 * 50-140 40-130 30 
Heptachlor Epoxide 1024-57-3 0.83 * 0.025 * 65-130 60-130 30 
Methoxychlor 72-43-5 8.3 * 0.25 * 55-145 55-150 30 
Technical Chlordane 57-74-9 27 * 0.8 * NA NA NA 
Toxaphene 8001-35-2 83.3 * 2.5 * NA NA NA 
Decachlorobiphenyl (DCB) (Surrogate) 87-61-6 NA NA NA NA 55-1304 30-1354 NA 
Tetrachlorometaxylene (TCMX) (Surrogate) 96-18-4 NA NA NA NA 70-1254 25-1404 NA 

1These (Detection Limit – DL and Limit of Quantitation – LOQ) were are meant to be recommended project values, and may be modified in the project-specific QAPP as 
needed. Not all analytes in the table above may be analyzed; site-specific QAPPs will specify the desired target list. 

2The QA/QC criteria presented in this table reflect the most recently promulgated values as reported by a laboratory; therefore, they may differ from those values presented 
in the actual Laboratory SOP, based on which lab will be selected. 

3If % solids is <30%, additional sample weight must be extracted and analyzed to ensure the DLs are met. 
4Surrogate Control Limits 
*The value is instrument/lab specific and will be revised once the laboratory is selected that will perform the analysis. 
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Worksheet 15d — Reference Limits and Evaluation Table – PCBs by SW-846 Method 8082A (Soil/Aqueous) 

Achievable Laboratory Limits 
Precision and Accuracy Method Performance 

Criteria3
 

Project 
LOQ1,2

 DL 
Project 
LOQ2

 DL 
LCS/MS/MSD 

Recovery Limits2
 

LCS/MS/MSD 
Precision2

 

Analyte CAS Number 

Soil4
 Soil 

LL 
Water 

LL 
Water 

LL 
Water Soil Soil/Aqueous 

(µg/kg) (µg/kg) (µg/L) (µg/L) % % 

RPD 

< 

Aroclor 1016 630-20-6 17 * 0.50 * 25-145 40-140 30 
Aroclor 1221 71-55-6 17 * 0.50 * NA NA NA 

Aroclor 1232 79-34-5 17 * 0.50 * NA NA NA 

Aroclor 1242 79-00-5 17 * 0.50 * NA NA NA 

Aroclor 1248 75-34-3 17 * 0.50 * NA NA NA 

Aroclor 1254 75-35-4 17 * 0.50 * NA NA NA 

Aroclor 1260 563-58-6 17 * 0.50 * 30-145 60-130 30 

Decachlorobiphenyl (DCB) (Surrogate) 87-61-6 NA NA NA NA 43-1345
 60-1255

 NA 

Tetrachlorometaxylene (TCMX) (Surrogate) 96-18-4 NA NA NA NA 43-1355
 43-1455

 NA 
1All detections below the project LOQs will be considered estimated and will be flagged with a “J” by the laboratory. 
2These (Detection Limit – DL and Limit of Quantitation – LOQ) values are meant to be recommended project value, and may be modified in the project-specific QAPP as needed. 
3The QA/QC criteria presented in this table reflect the most recently promulgated values as reported by a laboratory; therefore they may differ from those values presented in the actual  

Laboratory SOP based on which lab will be selected and is to be consistent with the current version of the QSM. 
4If % solids is <30%, additional sample weight must be extracted and analyzed to ensure the DLs are met. 
5Surrogate Control Limits. 
*The value is instrument/lab specific and will be revised once the laboratory is selected that will perform the analysis. 
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Worksheet 15e — Reference Limits and Evaluation Table – RCRA Metals by SW-846 Methods 6010C and 7470/7471A (Soil/Aqueous) 

Achievable Laboratory Limits 
Precision and Accuracy Method 

Performance Criteria2

Project 
LOQ1 DL 

Project 
LOQ1 DL 

LCS/MS/MSD 
Recovery Limits1

LCS/MS/MSD 
Precision1

Analyte CAS Number 

Soil3 Soil Aqueous Aqueous Soil Aqueous Soil/Aqueous 

(mg/kg) (mg/kg) (µg/L) (µg/L) % % 
RPD 

< 
Arsenic 7440-38-2 0.5 * 2.5 * 80-120 80-120 20 
Barium 7440-39-3 2 * 10 * 80-120 80-120 20 
Cadmium 7440-43-9 0.25 * 1.25 * 80-120 80-120 20 
Chromium 7440-47-3 0.5 * 2.5 * 80-120 80-120 20 
Lead 7439-92-1 0.25 * 0.75 * 80-120 80-120 20 
Mercury 7493-97-6 0.033 * 0.20 * 80-120 80-120 20 
Selenium 7782-49-2 0.5 * 2.5 * 80-120 80-120 20 
Silver 7440-21-3 0.5 * 2.5 * 80-120 80-120 20 

1These (Detection Limit – DL and Limit of Quantitation – LOQ) values are meant to be recommended project values, and may be modified in the project-specific QAPP as needed. 
2The QA/QC criteria presented in this table reflect the most recently promulgated values as reported by a  laboratory; therefore, they may differ from those values presented 

in the actual Laboratory SOP based on which lab will be selected. 
3If % solids is <30%, additional sample weight must be digested and analyzed to ensure the DLs are met. 
*The value is instrument/lab specific and will be revised once the laboratory is selected that will perform the analysis. 
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QAPP Worksheet #17: Sampling Design and Rationale 

1.0 Introduction 
The U.S. Army Corps of Engineers, New York District is evaluating the subsurface 
characteristics of soil at the  Southern Shore of Staten Island, New York to support the Costal 
Storm Risk Management Project.  The Corps of Engineers will be conducting subsurface 
exploration at the site starting in the summer of 2018.  The objective of the exploration is to 
determine the soil properties. 

2.0 HTRW Sampling 

Environmental sampling will take place simultaneously with geo-tech sampling.  This 
environmental sampling will be conducted in the following manner: 

2.1 The driller collects continuous split spoon samples down to depth of planned 
construction at each bore hole.  (If the flood control structure proposed for that 
location needs geo tech samples from a greater depth than what is needed for the 
environmental sampling, then the environmental sampling will take place first as the 
drilling is advanced to the depth required for the geo tech sampling). 

2.2 Two (2) environmental samples will be collected from each borehole to a depth of 15 
feet or just above the water table, whichever comes first.  One sample will be 
collected from the top half of the borehole and the other sample will be collected 
from the bottom half of the borehole.  Each split spoons will be opened, screened and 
inspected/characterized by the Baltimore District Industrial Hygienist (IH) prior to 
identifying the sampling depth. 

2.3 Inspecting and Sampling for VOCs: 
If staining, odors, debris or PID readings are observed in the split spoon(s), the IH will 
collect a discrete sample from those areas and annotate the depth(s). This discrete 
sample will be collected prior to compositing any soil, for analysis of VOCs using a 
Terra Core type sampler (supplied by the laboratory). Soil plugs will be placed into 
40ml VOA vials per the instructions for collecting soil samples for VOCs with Terra 
Core samplers (see attached instruction sheet in the Appendix). 

2.4 If there are no such detections, as noted above, in any of the split spoons, the IH will 
composite the top half of the borehole as one sample and repeat the process for the 
bottom half. 
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2.5 Soil samples will be collected using stainless steel or sealed disposable tools.  Such 
tools can be spoons, trowels, mixing bowls or sampling bags.  Soil from the split 
spoons will be collected, placed into the mixing container, thoroughly homogenized 
while removing organic material prior to sample collection.  All sampling will be 
conducted wearing latex/nitrile gloves, this will reduce the potential for cross-
contaminating the samples.   

3.0 Decontamination of Sampling Equipment 
All stainless steel sampling tools will be decontaminated after each sample is collected.  
Decon will include the following:  potable water (for gross removal), a phosphate free 
detergent, potable water rinse, de-ionized/distilled water rinse, organic solvent rinse, 10% 
nitric acid solution, de-ionized/distilled water rinse, and air dried.  Plastic bristle brushes 
will be used to scrub tools.  Augers and split spoons will be steam cleaned after each use. 

4.0 Sample Identification and Labeling 
Soil for geotechnical samples will be collected and characterized by moisture, color, odor, 
texture, depth collected from.  All samples will be placed in clean sample containers that 
have been supplied by the laboratory.  Each jar will have a label fixed to it with the 
following information; date sample was collected, name of sampler, depth sample came 
from, a unique numbering/identifier, location of sample (town/street address, etc.), types 
analyses requested, whether preservative agents were added or not, time collected (time 
will be recorded in military time).  All writing will be with indelible ink. 

5.0 Sample Documentation, Packaging and Shipment 
The District IH will document the samples collected that day and prepare them for 
shipment to the laboratory.  Sample shipping container(s) will be hard-sided plastic 
coolers.  All coolers will be packed with shock absorbing material.  Samples will be chilled 
down to 4 degrees centigrade to ensure sample quality upon arrival to the laboratory.  To 
ensure against seepage, sample jars will be placed in separate zip lock bags prior to being 
packed into coolers.  A Chain-of-Custody form (CoC) will be filled out and taped to the 
inside lid of the cooler.  The CoC will have the name of the sampler, location name, times 
collected, number of samples in the container, type analyses requested, type of sample 
(soil, sediment, etc.) and other pertinent comments for the receiving laboratory to be 
aware of, phone numbers and sampler information.  All samples will be shipped by over-
night shipping service to the laboratory. 
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6.0 HTRW Sample Analysis 
Will be a standard turn-around time and conducted at the chemistry analytical laboratory 
for the following chemical parameters: 
- Volatile Organic Compounds (VOCs)
- Semi-Volatile Organic Compounds (SVOCs)
- Pesticides
- PCB’s
- RCRA Metals
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QAPP Worksheet #18: Sampling Locations and Methods 
Sampling Locations along the South Shore Locations 

Soil Boring No. Sample ID Matrix Type 
Analyte/ 

Analytical Group 

Sampling 
SOP Comments 

Subsurface Investigation – Standard Penetration Test Borings (41); Samples Collected at two depths for a total of 82 samples 
SB X-X TBD 

Soil Primary Sample 

VOCs 
SVOCs 
Pesticides 
PCBs 
RCRA Metals 

SOP 025 

SB X-X “ “ Primary Sample “ “ “ 
Etc. (continuing list 

SBs 2 through 41) “ “ 

First Set of Matrix Spike (MS) and Matrix Spike Duplicate Samples 
SB X-X-MS1 ‘’ 

Soil MS 

VOCs 
SVOCs 
Pesticides 
PCBs 
RCRA Metals 

‘’ 

Collected from one of 
the Soil Borings 

SB X-X-MSD1 “ 
“ MSD “ “ 

Collected from the 
same Soil Boring 

Location as the MS1 
Second Set of Matrix Spike (MS) and Matrix Spike Duplicate Samples 

SB X-X-MS2 ‘’ 

Soil MS 

VOCs 
SVOCs 
Pesticides 
PCBs 
RCRA Metals 

‘’ 

Collected from one of 
the Soil Borings 
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Soil Boring No. Sample ID Matrix Type 
Analyte/ 

Analytical Group 

Sampling 
SOP Comments 

SB X-X-MSD2 “ 
“ MSD “ “ 

Collected from the 
same Soil Boring 

Location as the MS2 
Shallow Interior Drainage Borings (6) 

SB X-X TBD 

Soil Primary Sample 

VOCs 
SVOCs 
Pesticides 
PCBs 
RCRA Metals 

SOP 025 

Shallow soil boring 

Etc. (continuing list 

Shallow SBs 2 through 

6) 

TBD 

Soil Primary Sample “ “ 

Note: Subsurface investigations conducted from station 10+00 to 65+00 will be completed within an area assumed to have 
radiological/HTRW contamination and investigations conducted between stations 65+00 to 107+00 will be completed within an area 
assumed to have HTRW contamination.  

Sampling Identification Nomenclature Example: SB X-X -MMDD18 (Final ID nomenclature is TBD) 
MMDD18 = Date of Sample Collection: MM for the Month (e.g. Feb=02); DD for the day; 18 for CY2018 
SB = Soil Boring 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times 

Analyte/ 
Analyte Group Matrix Conc 

Level 
Prep 

Method 

Analytical 
Method 

Container(s) 
(number, size & type per 

sample) 
Preservation 

Prep 
Holding 

Time 

Analytical 
Holding Time 

  

Soil Med 5035A 8260C 

Terra Core Sampler Kits: 3 
Methanol vials + small bottle 
(fill 2/3) for % moisture 
(Alternate: EnCore Sampler)1 

Methanol; 
Cool to 40C 

Field 
preserved; 

vial contains 
methanol 

14 days 
VOCs 

SVOCs Soil Med 3540 / 
3550 / or 
3541 

8270C 8 oz (250ml) Glass Jar 
w/Teflon lid 

Cool to 40C 14 days 40 days to 
analyze after 

extraction 
Pesticides Soil Med 8081A 8081A “ Cool to 40C 14 days 40 days to 

analyze after 
extraction 

PCBs Soil Med 8082A 8082A “ Cool to 40C 14 days 40 days after 
extraction 

RCRA Metals Soil Med 3050B / 
3051A 

6010C & 
7471B 

8 oz (250ml) Glass or 
Polyethylene Jar 

Cool to 40C - 6 months 

1 Some labs may process EnCore Samplers rather than Terra Core (it will be dependent upon the laboratory used) 
Note: The above list may be revised based on individual laboratory requirements for soil volume required 
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QAPP Worksheet #20: Field QC Summary 

This worksheet provides a summary of the types of samples to be collected and analyzed for the project. Its purpose is to show the relationship between the 
number of field samples and associated QC samples for each combination of analyte/analytical group and matrix.  

* Total Primary Field Samples consists of 82 samples from 41 soil borings (2 samples/boring)
+ 6 shallow Interior Drainage Borings = 88 total

Matrix Analyte/Analytical 
Group 

Primary 
Field 

Samples* 

Matrix 
Spikes 

Matrix 
Spike 

Duplicates 

Total # 
analyses 

Soil 

VOCs 88 2 2 92 

SVOCs 88 2 2 92 

Pesticides 88 2 2 92 

PCBs 88 2 2 92 

RCRA Metals 88 2 2 92 
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QAPP Worksheet #26 & 27: Sample Handling, Custody, and Disposal 

Sampling Organization: USACE, 
Baltimore District  
Laboratory: TBD 

Method of sample delivery 
(Shipper/Carrier): FedEx 

Activity Organization and title or position of 
person responsible for the activity SOP reference 

Sample labeling EMDC Field Tech See below & Worksheet #17 

Chain-of-custody form 
completion 

“ See below 

Packaging & Shipping “ See below & Worksheet #17 

Sample receipt, inspection, 
& log-in 

Contract Lab Sample Receipt Custodian See below  / Laboratory Internal 
SOP 

Sample custody and storage “ “ 

Sample disposal “ 90 days after Reporting Sample 
Results 

1. QA/QC SAMPLING PROCEDURES
1.1 Bottle Types, Preservation, and Holding Time Requirements
All samples collected at the site will be placed in an appropriate sample container for preservation and
shipped to the designated Laboratory. All sample containers will be supplied by the laboratory. The
laboratory has the responsibility to ensure that all sample containers are properly cleaned before
shipping them to the site. Sample preservation requirements are listed on Worksheet #19/30

1.2 Sample Identification 
A sample identification system will be used to identify each sample. The system will be a tracking 
mechanism to allow retrieval of information about a particular location and to ensure that each sample 
is uniquely identified. A listing of sample identifications will be maintained by the field team leader. The 
soil boring sample nomenclature will relate to the boring location numbers. A proposed list of the 
sample identifications are presented on Worksheet # 18. 

1.3 Sample Labels 
Each sample will be identified with a separate identification label. The label will document: 
• Analyses to be performed;
• Sample identification;
• Preservatives used;
• Date;
• Time (a four-digit number indicating the 24-hour-clock time of collection; for example, 1430 for 2:30
P.M.)
• Sampler's initials.
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1.4 Quality Control Samples 
One type of field QC sample will be collected during sampling activities for this subsurface soil 
investigation: Matrix Spike (MS) and Matrix Spike Duplicate Samples.  
Worksheets #18 and #20 gives the frequency and totals for each type of QC sample. 

1.5 Field Sample Custody 
A sample shall be considered to be in the custody of a person if it is in his or her possession, in his or her 
sight or secured by that person in an approved location accessible only to authorized personnel. 

The following procedures will be used to document, establish, and maintain custody of the field 
samples: 
• Sample labels will be completed for each sample using waterproof ink, making sure that the labels are
legible and affixed firmly to the sample container.
• All sample-related information will be recorded in the field logbooks.
• The field sample custodian will retain custody of the samples until they are transferred or properly
dispatched.
• A chain of custody (COC) document will be completed by the field technician using a waterproof ink.
The COC will include to date and time of sample collection, the sample identification, matrix,
preservative, requested analytical procedures, site location, field sampler’s name and signature. The
field sample custodian will retain custody of the samples until they are transferred or properly
dispatched. Upon each transfer of custody, the COC will be signed and dated by the relinquished and
receiver of custody.

1.6 Laboratory Sample Custody 
A COC record accompanies the sample container from the laboratory to the field where the sample is 
contained, preserved, and then returned to the laboratory. The laboratory’s sample custody program 
meets the criteria listed below. 
• The laboratory has designated a sample custodian who is responsible for maintaining sample custody
and for maintaining all associated records documenting sample custody.
.• Upon receipt of the samples, the custodian checks the original COC documents and compares them
with the labeled contents of each sample container for correctness and traceability. The custodian signs
the COC record and records the date and time the samples are received. In the event of discrepant
documentation, the laboratory immediately contacts the USACE Project Manager as part of the
corrective action process. The sample temperatures will be recorded; if more than 2 degrees Celsius
outside of the 4 degree Celsius target, USACE will be notified.
• A qualitative assessment of each sample container is performed to note any anomalies, such as broken
or leaking containers. This assessment will be recorded as part of incoming COC procedures.
• The samples are stored in a secured area at a temperature of approximately 4°C until analyses begin.
• A copy of the COC form accompanies the laboratory report and becomes a permanent part of the
project records.

1.7 Documentation 
The field logbook is the master field investigation document and is a bound book with sequentially 
numbered pages. Its primary purpose is to contain within one document references to field activities 
which have occurred at the site on any given day. Any administrative occurrences, conditions, or 
activities that have affected the field work will also be recorded. All entries into these logbooks will be 
signed and dated. Entries in the field logbook will include, at a minimum, the following information: 
• Sample type and sampling method
• Location and depth of sample
• Sample identification
• Sample description (e.g., color, odor, clarity)
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• Amount of sample.
• Identification of sampling device and conditions that might affect the representativeness of a sample
(e.g., refueling operations).
• Any deviations from established procedures will be documented in the field logbook with the date,
time, reason for deviation, and measures to correct the problem identified.
• Decontamination and health and safety procedures shall also be documented in the field logbooks.
• Documentation of field calibration procedures (e.g., field air monitoring equipment).

The field technician will complete a daily log to document the activities that took place each day, 
including personnel on site, field work completed, samples collected, problems encountered, and 
significant conversations/decisions that took place. 

All documents will be completed in permanent, waterproof ink. None of the field documents are to be 
destroyed or thrown away, even if they are damaged or contain inaccuracies that require a replacement 
document. Corrections to the document will be made by crossing out mistakes with a single line and 
then dating and initialing the correction. The use of correction fluid is not permissible. 

This project will require the administration of a central project file. All field and laboratory generated 
data will be kept in this file. Hard copies of all data will be kept in project-designated files. The data 
records management protocols will provide adequate controls and retention of all materials related to 
the project. Record control will include receipt from external sources, transmittals, transfer to storage 
and indication of record status. Record retention will be one year and will include receipt at storage 
areas, indexing, filing, storage, maintenance, and retrieval. 

All incoming records and materials related to the project will be forwarded to the Project Manager or 
designated assistant. These documents will be placed in the project file as soon as is practical. All 
records shall be legible and easily identifiable. Examples of the types of records that will be maintained 
in the project file include: 

• Field documents;
• Correspondences;
• Photographs;
• Laboratory data;
• Reports, and;
• Procurement agreements and contracts.

Outgoing project correspondences and reports will be reviewed and signed by the Project Manager prior 
to mailing. The office copy of all outgoing documents shall bear distribution information. 
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Worksheet 28a – QC Sample Table – Volatile Organic Compounds (VOCs) in Soil 

Matrix Soil 
Analytical Group VOCs 

Analytical Method 
/SOP Reference 

SW8260B / 

QC Sample Frequency / 
Number 

Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then evaluate usability of data. 
Results may be reported if sample results > 10X blank 
result or sample results are non-detected. If sufficient 
sample is available, reanalyze samples. Qualify data 
as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then reprep and reanalyze the LCS 
and all samples in the associated preparatory batch for 
failed analytes, if sufficient sample material is 
available. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the 
client as to additional measures to be taken. Group Analyst Accuracy/Bias Refer to MPC in 

Worksheet 12 

MSD or LCSD (if an 
MSD is not performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the 
client as to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Sample duplicate 
(optional) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the 
client as to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Internal standards In all field samples 
and standards 

Retention time +/-30 
seconds standards 
midpoint standard in the 
ICAL EICP area within - 
50% to + 100% of ICAL 
midpoint standard 

Inspect mass spectrometer and GC for malfunctions. 
Reanalysis of samples analyzed while system was 
malfunctioning is mandatory. 

Group Analyst Precision 

Retention time +/-30 
seconds standards 
midpoint standard in the 
ICAL EICP area within - 
50% to + 100% of ICAL 
midpoint standard 

Surrogate spike All field and QC 
samples 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, use 
in-house control limits. 

For QC and field samples, correct problem, then 
reprep and reanalyze all failed samples for failed 
surrogates in the associated preparatory batch, if 
sufficient sample material is available.  If obvious 
chromatographic interference with surrogate is 
present, reanalysis may not be necessary. 

Group Analyst Accuracy/Bias 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, use 
in-house control limits. 
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Worksheet 28b – QC Sample Table – Semivolatile Organic Compounds (SVOCs) in Soil 

Matrix Soil 
Analytical Group SVOCs 

Analytical Method / 
SOP Reference 

SW8270D / 

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then evaluate usability of data. Results 
may be reported if sample results > 10X blank result or 
sample results are non-detected. If sufficient sample is 
available, reanalyze samples. Qualify data as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then reprep and reanalyze the LCS 
and all samples in the associated preparatory batch for 
failed analytes, if sufficient sample material is 
available. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client 
as to additional measures to be taken. Group Analyst Accuracy/Bias Refer to MPC in 

Worksheet 12 

MSD or LCSD (if an 
MSD is not performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client 
as to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Sample duplicate 
(optional) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client 
as to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Internal standards In all field samples and 
standards 

Retention time +/-30 
seconds standards 
midpoint standard in the 
ICAL EICP area within - 
50% to + 100% of ICAL 
midpoint standard 

Inspect mass spectrometer and GC for malfunctions. 
Reanalysis of samples analyzed while system was 
malfunctioning is mandatory. 

Group Analyst Precision 

Retention time +/-30 
seconds standards 
midpoint standard in the 
ICAL EICP area within - 
50% to + 100% of ICAL 
midpoint standard 

Surrogate spike All field and QC 
samples 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, use 
in-house control limits. 

For QC and field samples, correct problem, then reprep 
and reanalyze all failed samples for failed surrogates in 
the associated preparatory batch, if sufficient sample 
material is available.  If obvious chromatographic 
interference with surrogate is present, reanalysis may 
not be necessary. 

Group Analyst Accuracy/Bias 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, use 
in-house control limits. 
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Worksheet 28c – QC Samples Table – Organochlorine Pesticides in Soil

Matrix Soil 

Analytical Group Organochlorine  
Pesticides 

Analytical Method / 
SOP Reference 

SW8081/ 

QC Sample Frequency / Number 
Method / SOP 

QC Acceptance 
Limits 

Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Correct problem, then evaluate usability of data. Results 
may be reported if sample results > 10X blank result or 
sample results are non-detected. If sufficient sample is 
available, reanalyze samples. Qualify data as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12. 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Correct problem, then reprep and reanalyze the LCS and all 
samples in the associated preparatory batch for failed 
analytes, if sufficient sample material is available 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12. 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Accuracy/Bias Refer to MPC in 

Worksheet 12. 

MSD or LCSD (if an 
MSD is not 
performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12. 

Sample duplicate 
(optional) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12. 

Surrogate spike All field and QC samples 

QC acceptance 
criteria specified by 
DoD, if available. 
Otherwise, use in- 
house control limits. 

For QC and field samples, correct problem, then reprep and 
reanalyze all failed samples for failed surrogates in the 
associated preparatory batch, if sufficient sample material is 
available.  If obvious chromatographic interference with 
surrogate is present, reanalysis may not be necessary. 

Group Analyst Accuracy/Bias 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, 
use in-house control 
limits. 

Confirmation analysis 
All positive results must 

be confirmed on a second 
(confirmation) column. 

Confirmation column 
calibration and QC 
criteria are the same 
as for the primary 
column analysis. 

Detected results between the primary and confirmation 
column RPD ≤ 40%. If the RPD exceeds 40%, the 
laboratory must flag the results as estimated (J). 

Group Analyst Accuracy/Bias 

All positive results 
must be confirmed on a 
second (confirmation) 
column. 
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Worksheet 28d – QC Samples Table – PCBs in Soil

Matrix Soil 
Analytical Group PCBs 

Analytical Method/ 
SOP Reference 

SW8082 / 

QC Sample Frequency / 
Number 

Method / SOP 
QC Acceptance 

Limits 
Corrective Action Person(s) Responsible 

for Corrective Action 
Data Quality 

Indicator (DQI) 

Measurement 
Performance 

Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Correct problem, then evaluate usability of data. Results may be 
reported if sample results > 10X blank result or sample results 
are non-detected. If sufficient sample is available, reanalyze 
samples. Qualify data as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12. 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Correct problem, then reprep and reanalyze the LCS and all 
samples in the associated preparatory batch for failed analytes, if 
sufficient sample material is available 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12. 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Accuracy/Bias Refer to MPC in 

Worksheet 12. 

MSD or LCSD (if an 
MSD is not performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12. 

Sample duplicate 
(optional) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12. 

Examine the project-specific DQOs. Contact the client as to 
additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12. 

Surrogate spike All field and QC 
samples 

QC acceptance criteria 
specified by DoD, if 
available. Otherwise, 
use in-house control 
limits. 

For QC and field samples, correct problem, then reprep and 
reanalyze all failed samples for failed surrogates in the 
associated preparatory batch, if sufficient sample material is 
available.  If obvious chromatographic interference with 
surrogate is present, reanalysis may not be necessary. 

Group Analyst Accuracy/Bias 

QC acceptance 
criteria specified by 
DoD, if available. 
Otherwise, use in- 
house control limits. 

Confirmation analysis 

All positive 
results must be 
confirmed on a 

second 
(confirmation) 

column. 

Confirmation column 
calibration and QC 
criteria are the same as 
for the primary column 
analysis. 

Detected results between the primary and confirmation column 
RPD ≤ 40%. If the RPD exceeds 40%, the laboratory must flag 
the results as estimated (J). 

Group Analyst Accuracy/Bias 

Confirmation column 
calibration and QC 
criteria are the same 
as for the primary 
column analysis. 
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Worksheet 28e – QC Samples Table – Metals in Soil 

Matrix  Soil 
Analytical Group ICP-AES Metals 

Analytical Method / 
SOP Reference 

SW6010B / 

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action 
Data Quality Indicator 

(DQI) 
Measurement 

Performance Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then evaluate usability of data. Results 
may be reported if sample results > 10X blank result or 
sample results are non-detected. If sufficient sample is 
available, reanalyze samples. Qualify data as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12 

Initial and 
Continuing 

Calibration Blanks 
(ICB, CCB) 

Before beginning a 
sample run, after every 
10 samples, and at end 

of the analysis sequence 

No analytes detected > 
LOD. 

Correct problem. Re-prep and reanalyze calibration 
blank. All samples following the last acceptable 
calibration blank must be reanalyzed. 

Group Analyst Accuracy/Bias 
(Contamination) 

No analytes detected > 
LOD. 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then reprep and reanalyze the LCS and 
all samples in the associated preparatory batch for failed 
analytes, if sufficient sample material is available. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. If the MS falls 
outside of DoD criteria, additional quality control tests 
are required to evaluate matrix effects. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12 

MSD or LCSD (if an 
MSD is not 
performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client as 
to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Sample duplicate 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client as 
to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Dilution test (serial 
dilution) 

1/Batch 
(20 samples) 

Five-fold dilution must 
agree within ± 10% of 
the original determination 

Perform post-digestion spike (PDS) addition Group Analyst Precision 

Five-fold dilution must 
agree within ± 10% of 
the original 
determination 

Post-Digestion Spike 
(PDS) addition 

When dilution test fails 
or analyte concentration 

in all samples < 25 X 
the LOD. 

Recovery within 85 – 
115%R. 

Run samples by method of standard additions (MSA) for 
outlying analyte or flag parent sample result for the 
analyte outlier with a J- flag if acceptance criteria are not 
met. 

Group Analyst Precision Recovery within 85 – 
115%R. 

Interference check 
solutions (ICS-A and 

ICS-AB) 

At the beginning of an 
analytical run 

ICS-A: Absolute value of 
concentration for all non- 
spiked analytes < LOD 
(unless they are a verified 
trace impurity from one 
of the spiked analytes) 
ICS-AB: Within ± 20% 
of true value. 

Terminate analysis; locate and correct problem; 
reanalyze ICS, reanalyze all samples. Group Analyst Contamination 

ICS-A: Absolute value 
of concentration for all 
non-spiked analytes < 
LOD (unless they are a 
verified trace impurity 
from one of the spiked 
analytes) 
ICS-AB: Within ± 20% 
of true value.           
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Worksheet 28f – QC Samples Table – Mercury in Soil 

Matrix  Soil 
Analytical Group Mercury 
Analytical Method 
/ SOP Reference 

SW7471B /  

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Method blank 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then evaluate usability of data. Results 
may be reported if sample results > 10X blank result or 
sample results are non-detected. If sufficient sample is 
available, reanalyze samples. Qualify data as needed. 

Group Analyst Accuracy/Bias 
(Contamination) 

Refer to MPC in 
Worksheet 12 

Initial and 
Continuing 

Calibration Blanks 
(ICB, CCB) 

Before beginning a 
sample run, after every 
10 samples, and at end 

of the analysis sequence 

No analytes detected > 
LOD. 

Correct problem. Re-prep and reanalyze calibration 
blank. All samples following the last acceptable 
calibration blank must be reanalyzed. 

Group Analyst Accuracy/Bias 
(Contamination) 

No analytes detected > 
LOD. 

LCS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Correct problem, then reprep and reanalyze the LCS and 
all samples in the associated preparatory batch for failed 
analytes, if sufficient sample material is available. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12. 

MS 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. If the MS falls 
outside of DoD criteria, additional quality control tests 
are required to evaluate matrix effects. 

Group Analyst Accuracy/Bias Refer to MPC in 
Worksheet 12 

MSD or LCSD (if 
an MSD is not 

performed) 

1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client as 
to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Sample duplicate 1/Batch 
(20 samples) 

Refer to MPC in 
Worksheet 12 

Examine the project-specific DQOs. Contact the client as 
to additional measures to be taken. Group Analyst Precision Refer to MPC in 

Worksheet 12 

Dilution test (serial 
dilution) 

1/Batch 
(20 samples) 

Five-fold dilution must 
agree within ± 10% of 
the original 
determination 

Perform recovery test. Group Analyst Precision 
Five-fold dilution must 
agree within ± 10% of the 
original determination 

Recovery test 

When dilution test fails 
or analyte concentration 

in all samples < 25X 
LOD 

Recovery within 85- 
115%R. 

Run all associated samples in the preparation batch by 
method of standard additions (MSA) or see flagging 
criteria. 

Group Analyst Precision Recovery within 85- 
115%R. 
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QAPP Worksheet #35: Data Verification Procedures 

This worksheet documents procedures that will be used to verify project data. It applies to both field 
and laboratory records. 

Records 
Reviewed 

Process Description Responsible Person, 
Organization 

Field logbook 

Verify that records are present and complete for each 
day of field activities. Verify that all planned samples 
including field QC samples were collected and that 
sample collection locations are documented. Verify that 
meteorological data were provided for each day of field 
activities. Verify that changes/exceptions are 
documented and were reported in accordance with 
requirements. Verify that any required field monitoring 
was performed and results are documented. 

Daily – Field Tech Lead 

At conclusion of field 
activities - Project QA 
Manager/Geologist 

Evaluate 
sample receipt, 

preservation 
and holding 

times on 100% 
of the data 

Review of the following elements for completeness and 
accuracy per USEPA established standards:  

• Chain of custody forms
• Sample handling procedures
• Analyses requested
• Sample IDs
• Sample holding times
• Sample Preservation
• Cooler receipt forms

Contract Lab and 
USACE Project Chemist 

Evaluate Data 

Deliverables, 

analytes, chain-

of-custody 

Review of the following elements for completeness and 

accuracy per site specific sampling and analysis plan: 

• Number, type and location of samples
collected;

• SOP and site specific plan conformance of
sampling methods/procedures;

• Analyses requested by sample and matrix;

• Chain-of-custody procedures

Project Chemist, USACE-

Baltimore 
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QAPP Worksheet #36 -- Validation Process Table 

Validation Input Description Responsible for Validation 
(name, organization)    

Data validation for 
laboratory internal 
QA/QC parameters on 
100% of the analytical 
results from the primary 
laboratory 

Review of internal quality control information from the 
laboratory analytical package for completeness and 
accuracy, including the following:  

Laboratory prep and Field Blank results 
LCS/LCSD recoveries 
MS recoveries 
RPD Precision (laboratory and field duplicates) 
Method Blanks 

USACE Project chemist 

Data validation for all 
QA/QC parameters on 
100% of the analytical 
results from the primary 
laboratory 

Review of instrument performance information from the 
laboratory analytical package for completeness and 
accuracy, including the following:  

Initial calibration data 
Initial and continuing calibration verification data 
Internal Standards 
Project LODs and LOQs 

USACE Project Chemist 

Rinse blanks 
(if any) 

Review blanks for the presence of target compounds that 
are above the MDL and qualify associated field samples 
accordingly 

USACE Project Chemist 

Analytical Data Validation Summary Table 

Matrix Analytical Group Validation Criteria 
Data Validator 

(title and organizational 
affiliation)

Soil 

VOCs 
SVOCs 
Pesticides 
PCBs 
RCRA Metals 

QAPP Worksheets #12, #15 and #28 USACE Chemist 
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QAPP Worksheet #37: Data Usability Assessment 

The Data Usability Assessment will be performed by Mr. Alan Warminski, USACE project chemist.  Note: 
The Data Usability Assessment will be conducted on reviewed/validated data only. 

After the Data Usability Assessment has been performed, data deemed appropriate for use will then be 
used by the project team to determine if subsurface soil concentrations of HTW contaminants, if 
present, will require protective measures to protect the Contractor’s workers during construction 
activities and to estimate the quantity of contaminated waste present within the project site 
boundaries. 

The Data Usability Assessment will be presented in the final project report. The following items will be 
assessed and conclusions drawn based on their results: 

• Precision
• Accuracy/Bias Contamination
• Overall Accuracy/Bias
• Sensitivity
• Representativeness
• Comparability
• Completeness
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Terra Core Sampler Instructions 
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STANDARD OPERATING PROCEDURE 025 
SOIL SAMPLING 

1.0 Scope and Application 

The purpose of this standard operating procedure is to delineate protocols for sampling surface and subsurface 
soils.  Soil samples give an indication of the area and depth of site contamination, so a representative sample is 
very important. 

2.0 Materials 

a. Stainless steel spoon, trowel, knife, spatula, (as needed)
b. Split-spoon, Shelby tube, or core barrel sampler
c. Bucket auger or push tube sampler
d. Drill rig and associated equipment
e. Stainless steel bowl
f. PPE as required by the HASP

3.0 Procedure 

3.1 Subsurface Samples 

3.1.1 Don PPE.  Collect split-spoon, core barrel, or Shelby Tube samples during drilling. 

3.1.2 Upon opening sampler, or extruding sample, immediately screen soil for volatile organic 
compounds using either a PID or FID.  If sampling for VOCs, determining the area of 
highest concentration, use a stainless steel knife, trowel or lab spatula to peel and sample this 
area.   

3.1.3 Log the sample in field notebook in accordance with SOP 003,  while it is still in the 
sampler.   

3.1.4 Peel and transfer the remaining sample in a decontaminated stainless steel bowl.  Mix 
thoroughly with a decontaminated stainless steel spoon or trowel. 

3.1.5 Place the sample into the required number of sample jars. 

3.1.6 Preserve samples as required in SOP 039. 

3.1.7 Discard any remaining sample into the drums being used for collection of cuttings. 

3.1.8 Decon sampling implements according to SOP 005 § 3.3.2. 

3.1.9 All borings will be abandoned according to procedures in SOP 028. 

NOTES: If sample recoveries are poor, it may be necessary to composite samples before placing them 
in jars.  In this case, the procedure will be the same, except that two split-spoon 
samples will be mixed together.  The field logbook should clearly state that the 
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samples have been composited, which samples were composited, and why the 
compositing was done. 

Samples taken for geotechnical analysis will be undisturbed samples, collected 
using a thin-walled (shelby tube) sampler. 

3.2 Surficial Soil Samples 

3.2.1 Don PPE.  Remove vegetative mat.  Collect a sample from under the vegetative mat with a 
stainless steel trowel, push tube sampler, or bucket auger. 

3.2.2 If a representative sample is desired over the depth of a shallow hole or if several shallow 
samples are to be taken to represent an area, composite as follows: 

3.2.2.1 As each sample is collected, place a standard volume in a stainless steel bowl. 

3.2.2.2 After all samples from each hole or area are in the bucket, homogenize the sample 
thoroughly with a decontaminated stainless steel spoon, trowel or spatula. 

3.2.3 If no compositing is to occur place sample directly into the sample jars. 

3.2.4 Place the leftover soil in the auger borings and holes left by sampling.  If necessary, add 
clean sand to bring the subsampling areas back to original grade.  Replace the vegetative mat 
over the disturbed areas. 

3.2.5 Samples for VOCs will not be composited.  A separate sample will be taken from a central 
location of the area being composited and transferred directly from the sampler to the 
sample container. 

3.2.6 Preserve samples as required in SOP 039. 

3.2.7 Decon sampling implements according to SOP 005 § 3.3.2 

4.0 Maintenance 

Not Applicable. 

5.0 Precautions 

5.1 Refer to the Health and Safety Plan. 

5.2 Soil samples will not include vegetative matter, rocks, or pebbles, unless the latter are part of the 
overall soil matrix. 
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6.0 References 
 
 ASTM Method D1586-84, Penetration Test and Split-Barrel Sampling of Soils. 
 
 ASTM Method D1587-83, Thin Walled Sampling of Soils. 
 
 Department of the Army, Office of the Chief of Engineers, Engineer Manual 1110-2-1907 Soil Sampling,  31 

March 1972  
 



En Novative Technologies, Inc.

Recommended Use Of The Terra Core®

En Novative Technologies, Inc. • 1795 Industrial Drive • Green Bay, WI 54302 • www.ennovativetech.com
Phone: 920-465-3960 • Toll Free: 888-411-0757 • Fax: 920-465-3963

NOTE: The Terra Core® Sampler is a single use device. It cannot be cleaned and/or reused.

Step 1
Have ready a 40ml glass VOA vial containing the
appropriate preservative. With the plunger seated
in the handle, push the Terra Core® into freshly
exposed soil until the sample chamber is filled.
A filled chamber will deliver approximately
5 or 10 grams of soil.

Step 2
Wipe all soil or debris from the outside of the Terra
Core® sampler. The soil plug should be flush with
the mouth of the sampler. Remove any excess soil
that extends beyond the mouth of the sampler.

Step 3
Rotate the plunger that was seated in the handle
top 90° until it is aligned with the slots in the body.
Place the mouth of the sampler into the 40ml VOA
vial containing the appropriate preservative and
extrude the sample by pushing the plunger down.
Quickly place the lid back on the 40ml VOA vial.
Note: When capping the 40ml VOA vial, be sure to
remove any soil or debris from the top and/or
threads of the vial.

For Sales & Service Contact

2650 E. 40th Ave. • Denver, CO 80205
Phone 303-320-4764 • Fax 303-322-7242

1-800-833-7958
www.geotechenv.com
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The following scope of work details the items that will be accomplished by the Baltimore 
District Corps of Engineers Geotechnical Branch and Environmental and Munitions Design 
Center (EMDC) in support of the subject project and in accordance with the provided cost 
estimate. 

1. SUBSURFACE INVESTIGATIONS:  Site specific subsurface explorations and in-situ soil
testing within the project boundaries of the Coastal Storm Management Project at
South Shores of Staten Island, NY will be completed at the proposed locations illustrated
on the attached PROPOSED SUBSURFACE EXPLORATION LOCATION PLANS.  Explorations
will consist of thirty eight (38) standard penetration test (SPT) borings completed in
accordance with ASTM D 1586, six (6) shallow Interior Drainage borings located within
interior drainage areas, twenty seven (27) flat plate dilatometer tests (DMT) completed
in accordance with ASTM D 6635, and twenty (20) seismic piezocone penetration tests
(SCPTu) completed in accordance with ASTM D 5778.  Originally, forty one SPT borings
were recommended; however, three of the borings located within National Park Service
(NPS) properties (DH-32A within Fort Wadsworth and DH’s 17 and 18 within Millers
Field boundaries), were eliminated per direction from NPS due to the generation of
Investigative Derived Waste (IDW).  These three standard penetration test borings were
therefore replaced with three seismic piezocone penetration tests (SCPTu’s 9A, 10A and
17) which do not generate IDW.

At three locations, referred to hereinafter as “clusters”, SPT, DMT, and SCPTu tests will 
be conducted side-by-side to compare, validate and establish correlations between SPT 
and corresponding laboratory soil test results, DMT, and SCPTu readings to better define 
soil properties and characterize the geological profile throughout the project site.  These 
locations are (1) DH-9A, DMT-3, SCPTu-6; (2) DH-19A, DMT-13, SCPTu-11, and (3) DH-
25A, DMT-19, SCPTu-14.  In-situ soil testing within these clusters will be conducted at a 
minimum lateral spacing of 10 diameters between tests to eliminate disturbance 
between the tests.   

Generally, subsurface investigations will be conducted first at the south (DH’s -1 & 2) 
and then the north (DH-32 & SCPTu 17) project tie out locations.  Once the tie out 
explorations are completed, explorations will then continue from the north end of the 
project limits at approximate station 285+50 (DH-31) and progress in a southward 
direction and terminate at station 25+00 (DH-3) near Hylan Boulevard.  Standard 
penetration testing (SPT), flat plate dilatometer Tests (DMT), and seismic piezocone 
penetration tests (SCPTu) will be completed concurrently and are expected to take no 
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longer than 90 days (DMT and SCPTu testing expected to take no longer than 30 days; 
DMT testing will begin following the completion of all SCPTu testing).  As discussed in 
paragraph HTRW ENVIRONMENTAL CONSIDERATIONS, investigations conducted from 
station 20+00 (DH-3) to 65+00 (DH-8) will be completed within an area assumed to have 
radiological/HTRW contamination; investigations conducted from station 10+00 to 
20+00 (DH’s 1 and 2) and from station 65+00 (DH-8A) to 107+00 (DH-13) will be 
completed within an area assumed to have HTRW contamination; and the remainder of 
the site is assumed to be clean.   

Entry onto the beach to conduct subsurface investigations will be accessed at Ocean 
Avenue, Jefferson Avenue, and the hanger area at Millers Field.  As indicated previously, 
subsurface investigations will begin at the south and north project tie out locations.  
Once the tie out investigations are completed, investigations will then continue from 
the north end of the project limits and progress in a southward direction.  Equipment 
will enter the beach at the north end of the boardwalk at Ocean Avenue and conduct 
investigations along the beach in a southward direction until the Circle Flag Display is 
reached.  Crews will then back track and exit the beach at Ocean Avenue and re-enter 
the beach through the parking area near Jefferson Avenue.  Once investigations within 
this area are completed, crews will exit at Jefferson Avenue and re-enter the beach near 
the hanger area at Miller field to complete investigations along the beach.  Maps 
illustrating the beach access locations are attached. 

In areas accessible to the public (i.e. boardwalk beach area), Caution Tape will be 
installed along the perimeter of the work area where SPT borings are being conducted. 
Due to the large extents of the project, SPT, SCPTu and Geoprobe rigs will remain at the 
locations of explorations overnight in lieu of being moved to a central staging area; 
however a staging area will need to be provided for a Conex box for equipment storage.  
A water source (i.e. fire hydrant) shall be made available by the city for drilling 
operations.  Silt fence and hay bales will be placed in front of storm drains during 
adjacent SPT sampling to ensure spoils do not enter into the storm drains.  The removal 
and disturbance of trees and tree roots will be avoided.  Explorations will be relocated 
to avoid trees.  Snow fence will be temporarily installed around trees adjacent to DH’s 1 
and 23 and any other trees located adjacent to explorations to ensure that the trees are 
not inadvertently damaged during explorations.  In addition, mats will be used to access 
DH-1. 

As discussed below and illustrated on the attached photos, a tracked CPT, tracked CME-
45C SPT and tracked Geoprobe rig and a CME-750 ATV “SPT Swamp Buggy” rig with 
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large “balloon” low pressure tires will be utilized to help prevent getting stuck and 
bogged down throughout the site.  The tracked CPT, SPT, and Geoprobe rigs with 
contact pressures of 7 psi, 5.5 psi and 4.6 psi respectively will be utilized in wetland 
areas to eliminate the need for marsh mats. The balloon-tired SPT “Swamp Buggy” rig 
with large low pressure tires (10.5 psi) will be utilized for SPT testing primarily outside of 
wetland areas; however, if necessary to use this rig in wetland areas, marsh mats will be 
used to bridge soft subgrade areas.  A tracked flatbed “Wood Tiger” vehicle with contact 
stresses less than 5 psi will be utilized for transporting supplies throughout the project.  
A summary of the investigations is discussed below: 

a. Standard Penetration Tests (SPT):  Thirty eight (38) standard penetration test
(SPT) borings will be completed by the Baltimore District U.S. Army Corps of
Engineers Field Exploration Unit in accordance with ASTM D 1586 utilizing mud
rotary drilling techniques.  SPT borings will be accomplished with a CME -750
ATV Swamp Buggy Drill Rig and CME-45C Track Drill Rig (Reference attached
photos).  Two drill holes (DH-1 and 2) located at the proposed Hylan Boulevard
closure structure will be conducted to a depth of 50 feet below existing grade;
seven drill holes (DH-5 through 9 located within the footprint of the proposed
flood wall and DH’s 4 and 11 located at the locations of the proposed tide gates)
will be conducted to a depth of 135 feet below existing grade; and the remaining
29 drill holes located along the footprint of the proposed levee and buried
seawall will be conducted to a depth of 35 feet below existing grade.  All drill
holes will be accomplished using the Standard Penetration Test Procedure (SPT)
per ASTM D 1586 using a 1-3/8-inch ID x 2-foot 8-inch long split spoon sampler
to obtain soil samples.  Sample spoons will be advanced by a 140-pound hammer
dropped 30 inches utilizing an automatic hammer.  The number of blows
required to advance the sample spoon in intervals of 6 inches (for a total 18 inch
length sample) will be recorded on the logs with the sum of the latter two blow
counts (final 12 inches of penetration) being referred to as the “Nfield” value.  The
SPT will provide soil samples to evaluate the distribution of soil types (to include
field and laboratory visual classification and laboratory Mechanical Analysis and
Atterberg Limit testing) and in-situ moisture contents throughout the project
area and blow count data to provide information pertaining to the relative
density and consistency of the granular and cohesive soils respectively.  Although
not anticipated, rock encountered within the upper 75-feet will be cored to a
depth of 10-feet and rock encountered deeper than 75 feet will be cored to a
depth of 5-feet.
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Continuous sampling for environmental site characterization will be conducted 
adjacent to all SPT geotechnical holes to a depth of 15 feet below grade to 
environmentally characterize the project site.  Reference paragraph HTRW 
ENVIRONMENTAL SAMPLING for detailed information pertaining to 
environmental sampling and testing.  All SPT sampling within the SPT 
geotechnical holes will be advanced by means of the Standard Penetration Test 
(SPT) method at 2.5-foot intervals utilizing a 3.5-inch diameter roller bit between 
samples.  For Archeological purposes, DH-22 will be sampled continuously from a 
depth of 15 to 30 feet below grade, DH-26 will be continuously sampled from 25 
to 40 feet below grade, two additional drill holes to be determined at a later 
date will also be continuously sampled from 15 to 30 feet below grade, and DH-2 
may also be continuously sampled for a depth of 50 feet below grade as directed 
by the Archeologist. 

Due to the high groundwater levels, SPT borings will be conducted utilizing mud 
rotary drilling techniques.  Mud rotary drilling techniques will consist of installing 
a 4-inch diameter casing at the top of the hole to a depth of 2 feet below grade.  
The SPT holes will be advanced between SPT sampling utilizing a 3.5-inch 
diameter roller bit.  Soil cuttings, groundwater, and drilling mud generated 
during SPT sampling within the non-contaminated areas (stations 107+00 
through 292+45) will be spread along the site following sampling operations and 
the site restored back to its original condition.  Investigative Derived Waste 
(IDW) to include soil cuttings, groundwater, and drilling mud generated during 
SPT sampling within potentially contaminated areas (stations 10+00 through 
107+00) is addressed in paragraph HTRW ENVIRONMENTAL CONSIDERATIONS. 

Although anticipated that the SPT borings will be conducted utilizing mud rotary 
techniques, the drill crews may attempt to complete the shallow 35 foot deep 
borings utilizing augers in lieu of mud rotary techniques.  This technique will only 
be accepted if the N-values are not affected by uneven hydrostatic pressures 
between the inside and outside of the augers.  Groundwater readings (when 
encountered, end of sampling and 24 hour readings) will be taken when mud 
rotary drilling is not utilized.  To keep the hole open to take groundwater 
readings, a 1-inch diameter PVC pipe will be placed inside the 6-inch diameter 
bore hole as it is expected that the sand material with a high groundwater table 
will collapse onto the 1-inch diameter PVC pipe.  PVC pipes will be removed 24 
hours after the hole is completed prior to backfilling. 
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Undisturbed samples utilizing Shelby tubes will be taken in representative 
cohesive materials to conduct undisturbed laboratory consolidation and shear 
strength testing.   

Six (6) shallow Interior Drainage (ID-*) borings utilizing light weight portable 
tripod equipment and a split spoon sampler will be conducted at locations within 
the interior drainage ponding areas to a depth of approximately 5 to 10 feet 
below grade to establish the groundwater depth and obtain soil samples for soil 
classification and environmental testing.  All Interior drainage holes will be 
sampled continuously for the entire depth of the hole.  These areas will be 
accessed by foot.  Information pertaining to environmental sampling and testing 
is addressed in paragraph HTRW ENVIRONMENTAL SAMPLING.   

b. Flat Plate Dilatometer Tests (DMT):  Twenty-seven (27) flat plate dilatometer
tests (DMT) will be performed by the Baltimore District U.S. Army Corps of
Engineers Field Exploration Unit in accordance with ASTM D 6635.  The DMT’s
are located within the footprint of the levee and buried seawall.  The DMT will
be advanced utilizing a 20-ton tracked CPT rig (reference attached photo)
provided and operated by the Savannah District U.S. Army Corps of Engineers
Field Exploration Unit.  In general the DMT consists of a 3.8-inch wide X 0.6-inch
thick X 7.0-inch long stainless steel blade having a flat circular expandable steel
membrane mounted flush on one side.  The DMT will be hydraulically pushed
into the ground and the test conducted at 8-inch intervals to a maximum testing
depth of 50 feet below existing grade or until refusal is encountered, whichever
occurs first.  The expandable steel membrane is inflated and the pressures
required to mobilize two pre-established strain levels are recorded.  These
measurements are used to geotechnically characterize the site utilizing empirical
correlations to evaluate the Material Index (generalized soil type), strength
(undrained shear strength and friction angle), in-situ lateral earth pressures, and
the constrained (tangent) modulus to compute settlements.  DMT results will be
presented graphically as “measured” parameters and “interpreted” parameters
based upon published correlations.  The DMT is an in-situ test and no soil
samples will be retrieved nor will any soil cuttings, groundwater, or IDW be
generated.

c. Seismic Piezocone Penetration Tests (SCPTu):  Twenty (20) seismic piezocone
penetration tests (SCPTu) will be performed by the Savannah District U.S. Army
Corps of Engineers Field Exploration Unit in accordance with ASTM D 5778.
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SCPTu’s 1 through 5, located beneath and adjacent to the proposed floodwall 
will be conducted to a maximum depth of 100 feet and the remainder of the 
SCPTu’s, will be conducted to a depth of 50 feet beneath the footprint of the 
levee and buried seawall or until refusal is encountered, whichever occurs first.  
A 20-ton tracked CPT rig (reference attached photo) will be utilized to 
hydraulically push the 10-ton cone.  The SCPTu consists of a three-channel 
instrumented 1.5-inch diameter steel probe with a 60 degree apex conical tip 
hydraulically pushed into the ground that measures cone tip stress (qc), sleeve 
friction (fs), penetration porewater pressure (u), and shear wave velocity (Vs).  
These measurements are used to geotechnically characterize the site utilizing 
empirical correlations to evaluate the soil type, strength (undrained shear 
strength and friction angle), in-situ lateral earth pressures, relative density, and 
degree of consolidation.  A single geophone (pseudo-interval downhole method) 
will be utilized to measure the shear wave velocity at each one-meter rod break.  
SCPTu results will be presented graphically as “measured” parameters and 
“interpreted” parameters based upon published correlations.  The SCPTu is an 
in-situ test and no soil samples will be retrieved nor will any soil cuttings, 
groundwater, or IDW be generated. 

d. Geoprobe Holes:  Geoprobe holes will be conducted for Archeological
investigations and will be performed by the Savannah District U.S. Army Corps of
Engineers Field Exploration Unit utilizing a tracked Geoprobe Model 7822DT
Direct Push machine (reference attached photo).  Per the request of the
Archeologist under contract with NAN, preliminary Geoprobe locations and
depths are illustrated in the following table.  It is anticipated that the Geoprobe
machine will mob onto the site once the SPT, DMT, and SCPTu explorations are
nearing completion to assist the Archeologist in choosing the final locations and
depths.  No Soil cuttings, groundwater or IDW will be generated.
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Preliminary Geoprobe Locations and Depths 
 

Exploration Location Anticipated Depth 
(feet) 

DH-2 or 5 30 
DH-7 30 

SCPTu-6/DMT-3 15 
DH-11A 15 
DMT-6 15 
DMT-7 15 
DMT-8 15 
DMT-9 15 

SCPTu-10/DMT-11 15 
DMT-14 15 

DMT-15 or DMT-16 30 
DMT-19 or DMT-20 40 

DH-29 15 
One Additional  30 
One Additional  15 

         
e. Pump Tests/Slug Tests:  Four (4) 72-hour pump tests with observation wells 

located within 100 to 200 feet from the pump test locations will be conducted 
within completed SPT drill holes DH-14, 16, 21, and 29 (at corresponding 
approximate stations 117+00, 137+00, 190+00, and 265+00) as discussed in 
paragraph Standard Penetration Tests (SPT), to determine the permeability and 
flow rate of the in-situ soils.  All pump tests and corresponding observation wells 
will be conducted within non-contaminated areas of the site.  The development 
of the wells will utilize the Hydropuls ® methodology, a patented impulse 
technology.  The non-contaminated groundwater generated from the pump 
tests will be directed to an adjacent shallow trench to infiltrate back into the 
natural ground.  The costs for security services during overnight pump testing is 
included in the estimate. 
 
Three (3) slug tests will be conducted within drill holes DH-3, 5 and 9 (at 
corresponding approximate stations 25+00, 50+00 and 70+00) located within the 
radiological and radiological/HTRW contaminated areas.  Three falling and three 
rising slug tests will be conducted for each slug test location.  No water will be 
generated from the slug tests.   
 
Additional pump and/or slug tests will be conducted within completed SPT drill 
holes as requested by the AE if the soil stratigraphy or soil properties vary 
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significantly from the original completed pump or slug test locations prior to 
demobing from the site. 

f. Clearance and Avoidance of Utilities:  Miss Utility and Safe Dig protocols
established by the state and county will be followed.  The site will be cleared for
utilities several days prior to the start of any subsurface investigation operations.
Subsurface exploration locations will be relocated to avoid any conflicts with
overhead or subsurface utility locations.  In addition to having the site cleared
for utilities, we will also request in the application that the Utility Locator mark a
50-foot radius around the exploration locations to allow for an alternative
exploration location in the event that the exploration locations are in conflict
with overhead or underground utility lines or structures.  Exploration operations
will typically be offset a minimum of 5 feet from any marked utility location.  In
addition, since NYC Department of Environmental Protection (DEP) does not
perform field utility mark-outs of their infrastructure, Baltimore District U.S.
Army Corps of Engineers Field Exploration Unit will also review the NYC DEP
utility information attached to avoid conflicts.

g. Surveying:  Field Survey’s will be conducted concurrently with field investigations
by Baltimore District Field Exploration personnel to establish top-of-hole
elevations and latitude and longitude coordinates.

h. Daily Progress and Weekly Projection Reports:  Baltimore District will provide
Daily Situational Reports and Weekly Projection Reports.

i. Cleanup and Hole Backfill:  All SPT drill holes will be grouted upon completion
with a low strength cement/bentonite grout with the exception of DH-8A and
any other drill holes that fall outside the footprint of protection within the tidal
wetlands, which will be backfilled with sand per direction from the New York
State Department of Environmental Conservation.  All SPT drill holes will be
backfilled prior to moving to the next location unless they are required to have a
24 hour groundwater reading, at which time the crew will return to them the
next day to complete backfilling.  Due to the small cavity created within the
sandy subgrade from the piezocone, DMT blade and Geoprobe sample tube,
these holes are expected to collapse during removal of the test tooling.  In the
event these holes do not collapse, the holes will be backfilled with sand.  All
backfill and grouting operations will be conducted in accordance with the
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requirements of ER 1110-1-1807, DRILLING IN EARTH EMBANKMENT DAMS AND 
LEVEES, 2014. 

 
All non-contaminated soil cuttings, groundwater, and non-hazardous drilling 
mud generated between stations 107+00 and 292+45 (DH’s 14 through 32 
respectively and all Auger Borings completed within the interior drainage areas) 
will be disposed of onto the site.  Investigative Derived Waste (IDW) generated 
from explorations conducted within contaminated areas (stations 10+00 – 
107+00; DH’s 1 through 13 respectively) will be drummed, tested, stored, and 
disposed of as addressed in paragraph HTRW ENVIRONMENTAL 
CONSIDERATIONS.   
 
Pre and Post exploration site photos will be taken by the SPT, CPT and Geoprobe 
operators.  The site will be restored back to its original condition at the 
conclusion of the field explorations.   

 
 

2. LABORATORY TESTING PROGRAM: Disturbed jar samples and undisturbed Shelby tubes 
will be obtained during completion of the SPT tests.  Laboratory soils testing will be 
completed by experienced soils technicians of the Baltimore District Corps of Engineers 
Materials and Instrumentation Unit in accordance with the appropriate ASTM methods 
and will generally consist of the following: 

 
• 1065 Visual Classifications 
• 210 Moisture Contents 
• 70 Mechanical Analysis (Gradation) tests with Hydrometers 
• 70 Atterberg Limit Tests 
• 8 Consolidation Tests w/ Time Curves 
• 8 Unconfined Compression Test 
• 2 Unconsolidated Undrained Triaxial Tests 
• 2 Consolidated Undrained Triaxial Tests 
• 5 Rock Unconfined Compression Tests 

 
 

3. SUBSURFACE INVESTIGATION REPORT:  A Final Subsurface Investigation Report will be 
completed following the completion of the Subsurface Exploration and Testing program.  
The Boring Location Plan and Boring logs will be completed in electronic format in ACAD 



Scope of Work for Subsurface Investigations       
Coastal Storm Risk Management - South Shore of Staten Island, New York       

August 2018 

Page | 10 

version 15 or later and converted to Microstation format as requested by the AE.  The 
Subsurface Investigation Report will include the following: 

• Narrative discussing subsurface investigation procedures and results to
include soil stratigraphy and groundwater elevations

• Incorporation of previous explorations and laboratory test results completed
by others within the project area

• In-situ Test Results (DMT and SCPTu) and Interpretation
• Pump Test Results
• Site Class for Seismic Considerations
• Final Boring Logs
• GINT file Cross Sections (Soil Profiles)
• Laboratory Test Results

4. HTRW ENVIRONMENTAL SAMPLING:  As indicated above in paragraph SUBSURFACE
INVESTIGATIONS, continuous sampling for Environmental Site Characterization will be
conducted adjacent to all thirty eight (38) SPT holes to a depth of 15 feet below grade or
until groundwater is encountered, whichever occurs first and the six (6) shallow Interior
Drainage borings located within the interior drainage areas to environmentally
characterize the project site.  Environmental Site Characterization is being conducted
solely for the purpose of obtaining and providing adequate information such that the
Contractor can establish required protective measures to protect his/her workers and to
estimate the quantity of contaminated waste present within the project site;
Environmental Site Characterization is NOT being conducted for Remedial Investigations
or any cleanup program.  Therefore, discrete samples will only be conducted if PID
readings or staining is observed or if VOC's are encountered.  Environmental sampling
will take place simultaneously with geotechnical sampling and will be conducted in the
following manner:

All sampling will be completed by Baltimore District U.S. Army Corps of Engineers Field
Exploration Unit.  Following SPT sampling for geotechnical purposes to the specified
depth, an environmental hole will be offset adjacent to the geotechnical hole to collect
continuous split spoon samples down to depth of 15 feet below grade or until
groundwater is encountered, whichever occurs first and two (2) environmental samples
will be collected in each environmental drill hole within this upper 15 feet; one
environmental sample will be collected from the top half and the other environmental
sample will be collected from the bottom half.  Each split spoon will be opened,
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screened and inspected/characterized by the Baltimore District Environmental and 
Munitions Design Center (EMDC) Industrial Hygienist (IH) prior to identifying the 
sampling depth.  If staining, odors, debris or PID readings are observed in the split 
spoon(s), the IH will collect a discrete sample from those areas and annotate the 
depth(s).  If there are no such detections in any of the split spoons, the IH will composite 
the top half of the borehole as one sample and repeat the process for the bottom half.   

Soil samples will be collected using stainless steel or sealed disposable tools.  Such tools 
can be spoons, trowels, mixing bowls or sampling bags.  Soil from the split spoons will 
be collected, placed into the mixing container, thoroughly homogenized while removing 
organic material prior to sample collection.  All sampling will be conducted wearing 
latex/nitrile gloves to reduce the potential for cross-contaminating the samples.  All 
stainless steel sampling tools will be decontaminated after each sample is collected.  
Decontamination will include the following:  potable water (for gross removal), a 
phosphate free detergent, potable water rinse, de-ionized/distilled water rinse, organic 
solvent rinse, 10% nitric acid solution, de-ionized/distilled water rinse, and air dried.  
Plastic bristle brushes will be used to scrub tools.  Augers and split spoons will be steam 
cleaned after each use. 

Soil samples will be collected and characterized by moisture, color, odor, texture, depth 
collected from.  All samples will be placed in clean sample containers that have been 
supplied by the laboratory.  Each jar will have a label fixed to it with the following 
information; date sample was collected, name of sampler, depth sample came from, a 
unique numbering/identifier, location of sample (town/street address, etc.), types 
analyses requested, whether preservative agents were added or not, time collected 
(time will be recorded in military time).  All writing will be with indelible ink.  The 
Baltimore District IH will document the samples collected that day and prepare them for 
shipment to the laboratory.  Sample shipping container(s) will be hard-sided plastic 
coolers.  All coolers will be packed with shock absorbing material.  Samples will be 
chilled down to 4 degrees centigrade to ensure sample quality upon arrival to the 
laboratory.  To ensure against seepage, sample jars will be placed in separate zip lock 
bags prior to being packed into coolers.  A Chain-of-Custody form (CoC) will be filled out 
and taped to the inside lid of the cooler.  The CoC will have the name of the sampler, 
location name, times collected, number of samples in the container, type of analyses 
requested, type of sample (soil, sediment, etc.) and other pertinent comments for the 
receiving laboratory to be aware of, phone numbers and sampler information.  All 
samples will be shipped by over-night shipping service to the laboratory.  Sample 
analysis will be completed within the standard turnaround time.  Laboratory analysis 
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will conducted for Volatile Organics (VOA), Semi-Volatile Organics (SVOA), Pesticides, 
PCB’s, and RCRA Metals.  A Final Lab Data Report in PDF format to include lab sample 
results along with state allowance concentrations will be submitted.   

5. HTRW ENVIRONMENTAL CONSIDERATIONS:  Subsurface investigations conducted from
station 20+00 to 65+00 (DH’s 3 through 8), will be completed within an area assumed to
have radiological/HTRW contamination and investigations conducted between stations
10+00 to 20+00 (DH’s 1 and 2) and from station 65+00 to 107+00 (DH’s 8A through 13)
will be completed within an area assumed to have HTRW contamination.  Soil cuttings,
groundwater, decontamination water, drilling mud and any other Investigative Derived
Waste (IDW) generated between stations 10+00 and 107+00 will be drummed, tested,
stored, and disposed of as indicated below.  All drums will be moved to the onsite
storage area located at the Great Kills Park, owned and operated by the National Park
Service, located at the south end of the project site on a weekly basis by the Baltimore
District Field Exploration Unit utilizing either a backhoe, ATV forklift or flatbed truck with
a crane.

The Baltimore District Environmental and Munitions Design Center (EMDC) will develop
a Site Safety and Health Plan and a Radiation Protection Plan.  An Industrial Hygienist
from the Baltimore District EMDC will be onsite to provide oversight during subsurface
explorations.  Analytical laboratory testing of drums will consist of TCLP and Gamma
Spec Testing.  In general, TCLP analysis will be performed on 14 groupings of 70 drums
(5 drums per grouping) and Gamma Spec Analysis will be performed on 10 groupings of
50 drums (5 drums per grouping).  Sampling will be conducted on a daily basis or as
needed to obtain these composite samples.

The drums will be labeled and stored on a newly constructed 2,500 square foot gravel
pad 6-inches in thickness, underlain by a geotextile, with a chain link fence constructed
around the perimeter of the storage pad to preclude unauthorized entry (Reference the
attached TEMPORARY DRUM STORAGE PAD AND FENCE BARRIER detail).  The new
2,500 square foot gravel pad will be constructed by the Baltimore District Field
Exploration Unit.  The pad will be located adjacent to the existing pad located adjacent
to the Environmental Education Center within the Great Kills Park currently storing IDW
generated from previous subsurface investigations conducted within Great Kills Park.
Reference the attached Proposed Drum Storage Pad Location Map for the preliminary
location of the storage pad; the location is considered as “preliminary” as the exact
location adjacent to the current pad will be determined once the Baltimore District Field
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Exploration Unit mobilizes onto the site.  Drums generated from both Park Service and 
New York City properties will be labeled and stored separately from the previously 
collected Park Services drums.  Radiological/HTRW and HTRW drums will be clearly 
labeled to distinguish between the two.  To satisfy the request of the National Park 
Service (NPS), drums will be stored for no longer than 90 days. 
 
The Baltimore District Field Exploration Unit and HTRW support staff will collect the IDW 
associated with their efforts on a daily basis.  The IDW will be containerized in a drum 
and labeled with a Hazardous Waste label and identified as “Pending Analysis”.  The 
date on the drum will coincide with the date of generation.  The team will expedite the 
lab analysis for the sample results.  Based upon the lab results, the team will determine 
if the IDW is hazardous or non-hazardous.  If the IDW is hazardous, the original 
generation date for the waste will remain the same and we will work to expedite 
disposal in accordance with the 90 days allowed in the NPS permit.  If the IDW is non-
hazardous, the waste will be relabeled with a “Non-Hazardous Waste” label and a date 
that coincides with the lab report.  This will be the date used for the 90 day allowance.  
This approach is consistent with 40 CFR 262.11 Hazardous Waste determination and 
record keeping.  We will keep all of the documentation from this process for our records 
and for the NPS and City of New York.  Throughout the process, all drummed IDW 
and/or waste will be stored in the drum holding area that we will be constructing on 
Great Kills Park (adjacent to the current drum holding area) as discussed previously.  Our 
team will keep the area secure, maintain all drums until shipment, and then facilitate 
shipments once the waste determinations are complete.   
 
It is estimated that between 70 and 90 (55 gallon) drums of IDW will be generated from 
within the HTRW areas and between 55 and 80 drums of IDW will be generated from 
within the RAD areas.  The transportation and disposal of HTRW and Rad contaminated 
IDW drums will be completed under a contract managed by the Baltimore District Corps 
of Engineers and facilitated through the Kansas City District Corps of Engineers BPA’s 
which were set up for this type of episodic waste events. 
 
 

6. POINT OF CONTACT:  Any questions or comments pertaining to the Geotechnical Scope 
of work shall be addressed to Mr. David Tucker, P.E. at 410-962-6823.  
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Rig Photographs 
 

 
CME -750 ATV Swamp Buggy Drill Rig (Folded Position) – 10.5 psi Ground Surface Contact Pressure – Utilized for SPT Sampling 

 

CME-45C Tracked Drill Rig (Extended Position) - 5.5 psi Ground Surface Contact Pressure - Utilized for SPT Sampling 



Rig Photographs 
 

 

20 Ton Tracked CPT Rig -7.0 psi Ground Surface Contact Pressure - Utilized for SCPTu & DMT In-situ Soil Testing  

 

Tracked Geoprobe Model 7822DT Direct Push Machine (Extended) – 4.6 psi Ground Surface Contact Pressure 



Rig Photographs 
 

 

Tracked Flat Bed for Transporting Supplies along Beach Areas - Wood Tiger Model 
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