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AOC ID AOC Type  AOC Description Confirmed
Contamination AOC Status Status Date Incident # DEP AOC Number Contaminated

Media
Contaminants of

Concern

Additional
Contaminants of

Concern

Additional
Contaminants of

Concern

Applicable
Remediation

Standard
Exposure Route Additional

Exposure Route RA Type Additional
RA Type

Additional
RA Type

Was an Order of
Magnitude
Evaluation

Conducted?

Activity

1 Discharge and disposal area - Landfill Ash fill material part of the former Ridgewood
Ash Landfill. Yes RAR 10/1/2001 NA 1 Soil Metals + PAHs Remediation

Standards Ingestion/Dermal Capping No

Ash fill material covered with at least 18 inches of pre-
existing overlying on-site soil and clean fill in select areas
as approved by the NJDEP in August 1998.  Remedial
action was completed in 2000 with a Remedial Action
Report submitted to the NJDEP in October 2001.

2 Discharge and disposal area - Historic fill
material area/other fill area

Pre-existing ash fill cap determined to comprise
historic fill. Yes RAW 2/7/2020 NA 2 Soil Metals + PAHs Remediation

Standards Ingestion/Dermal Capping Excavation No

A screening survey investigation was conducted in 2007
of the non-ash cap fill covering the ash fill.  Based on the
soil sampling data, the ash fill cap was determined to be
impacted by PAHs and minor amounts of lead traces of
arsenic.  The ash cap fill was determined to be historic fill
with similar consitiuents identified in histroic fill identified
across the State of New Jersey.  This Remedial Action
Workplan is being submitted to cap over both of the
AOCs that are part of this case.
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1 INTRODUCTION
On behalf of the Ridgewood Board of Education (BOE), WSP USA has prepared this Remedial Action Workplan
(RAW) for the remediation of historic fill at the Orchard School portion of the Ridgewood Ash Landfill in
Ridgewood, Bergen County, New Jersey (the Site, Figure 1 and Figure 2). This Site is listed with Program Interest
(PI)# G000008572 under the New Jersey Department of Environmental Protection (NJDEP) Site Remediation
Program (SRP) and as a Solid Waste Landfill with the NJDEP Bureau of Solid Waste under PI# U772.

The Orchard School is operated by the BOE as an elementary school with one main building surrounded by
grounds of mixed use, including playgrounds, paved play surfaces, landscaped areas, paved and unpaved
walkways, a paved parking lot, and a recreation field. The Orchard School was constructed in 1964 on filled land
in a low-lying area adjacent to the Diamond Brook.  Previous environmental investigations at the Orchard
School site conducted in the 1980s and 1990s identified the presence of ‘ash fill’ material at the Site associated
with the ‘Ridgewood Ash Landfill’ located on the Orchard School property and other adjacent properties.  The
‘ash fill’ material was largely covered by ‘non-ash’ soils.  Initial investigations were performed in the 1990s with
a remedial action (RA) conducted in 2000 to ensure the ash fill remained buried below the ground surface.  The
2000 remedial action involved the use of existing and imported fill materials to cover the ash to at least a depth
of 18 inches below grade at select areas of the Site.  Subsequent remedial investigation (RI) work in 2007
identified elevated polycyclic aromatic hydrocarbons (PAHs), as well as limited areas of lead and arsenic
exceeding NJDEP’s Residential Direct Contact Soil Cleanup Criteria (RDCSCC) in the ash fill cap.  The chronology
of the Site remediation activities is further summarized in the Background section of this report.

Since the Site is an existing school built in 1964, the use of a Presumptive Remedy is not required pursuant to
NJSA 58:10B-12(g).  Due to constraints associated with the Site (i.e., ash landfill across the entire property,
proximity to wetlands, wooded areas, mapped flood zone, and prolonged disruption to the use of the school)
excavation into the buried ash fill is not recommended.  This RAW presents the proposed remedy for each of
the functional areas of the Site.
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2 BACKGROUND
The Property is located on Block 2313, Lot 10 at 230 Demarest Street (at the intersection of Demarest Street and
Orchard Place in the Village of Ridgewood (VOR)), New Jersey (Figure 1). The Property is bounded to the north
by VOR public tennis courts and the Bellair Condominium complex [(formerly a Public Service Electric and Gas
Manufactured Gas Plant (PSE&G MGP)], to the east by private residences and Demarest Street, to the west by
Diamond Brook, and to the south by wooded wetlands (Figure 2). The Property is 5.92 acres in area and contains
a school building, a paved parking lot, two playgrounds, and a grass-covered recreation field. The Property
topography is relatively flat with a slight slope toward the west.

The Site is located in the Piedmont physiographic province of New Jersey. The geology of the Site environs is
the glaciated portion of the Triassic lowlands.  The bedrock beneath the site is sandstone and mudstone
comprising the sedimentary sequence of the Passaic Formation. The site is underlain by soils identified as
“urban land” and “udorthents,” and historic ‘ash fill’ material adjacent to the Diamond Brook, a tributary of the
Passaic River. Local groundwater flow is anticipated to flow to the west and southwest toward the southward-
flowing Diamond Brook.

The Bellair Condominium property, located to the north, was historically owned by the Ridgewood Gas
Company which operated a MGP. This property has been investigated and found to contain contaminants
associated with MGP operations and has been through various stages of investigation and remediation
performed by PSE&G (the successor to Ridgewood Gas Company) under the oversight of the NJDEP.

The Bellair Park property (a municipally owned tennis court facility), to the north, has been identified as
historically containing municipal ash waste, which was reportedly derived largely from domestic boilers in the
VOR and identified by NJDEP as the Ridgewood Ash Landfill.  The Ridgewood Ash Landfill extends onto
neighboring properties, including several adjacent residential properties and the Orchard School.  As described
previously, the Orchard School is also listed as a Solid Waste Landfill with the NJDEP Bureau of Solid Waste
under PI# U772.

Based on a review of aerial photographs, prior to development, the site area predominantly consisted of low-
lying wooded marshlands associated with the Diamond Brook.  In addition to the ash landfill operations
conducted in the 1940s, 1950s and early 1960s, this area appears to have been filled in using a substantial
amount of ‘historic fill’ to achieve its current grade at some point in the early to mid-1960s (prior to the
construction of Orchard School in 1964).

The Site property had a series of three different owners prior its acquisition by the Ridgewood BOE in 1964. The
original owner of the property was Jacob Debonte (from 1919 until 1949) followed by Jay and Marge Debonte
(1949 to 1962). Victor and Marge Palace owned this land for the remaining years (1962 to 1964). Based upon
review of a series of historic aerial photographs it is evident that filling activities were ongoing between the
late 1940s and the late 1950s.

Currently, the Orchard School is operated by the BOE as an elementary school with one main building
surrounded by grounds of mixed use, including playgrounds, paved play surfaces, landscaped areas, paved and
unpaved walkways, a paved parking lot, and a recreation field.

As part of an investigation of the ash-fill materials completed by the NJDEP in 1992, six soil samples were
collected from three borings completed at the Site. Based on the conditions encountered during the completion
of the soil borings, it was determined that the coal-ash material was present beneath the Site, extending from
0.5 to 3 feet below grade (ft bg) in the investigated area. The collected soil samples were submitted for
laboratory analyses for metals and base-neutral/acid extractables (BN/AEs). The results of these analyses
indicated elevated levels of arsenic and lead, as well as several BN/AE compounds.
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The BOE applied for a Memorandum of Agreement (MOA) with the NJDEP on August 12, 1997 for the purpose of
conducting an RI and RA related to historic coal-ash fill identified at the Site by the NJDEP in 1992. The purpose
of the RI was to characterize the extent of coal-ash fill (‘ash fill’) material below the surface at the Site and to
evaluate appropriate remedial alternatives for the cleanup of the ash fill exposed at the surfacee.  In 1997, LBG
(currently WSP) completed an RI of the ash-fill material. Based on these findings, a RAW was prepared and
approved by the NJDEP in August 1998. The RAW proposed regrading existing site soils in sufficient thickness to
adequately cover the underlying coal ash fill material and add in clean fill where needed to supplement
grading. Due to the location of the Site in the floodway of the Diamond Brook, changing the site elevation was
not allowed.  The approved RAW tasks were completed between August 2000 and August 2001. A RAR
documenting the work was submitted to the NJDEP in October 2001 for review by the NJDEP.

A screening survey investigation was conducted in 2007 for the BOE of existing ‘non-ash’ related fill soils
covering the ash-fill at the Site. This investigation determined that the property was widely underlain by
materials which are categorized as ‘historic fill’ by the NJDEP and associated with a historical ‘landfill’ used to
dispose of ash. These materials were found to contain concentrations of certain PAHs in addition to lead, which
exceeded the NJDEP RDCSCC.

As described above, in October 2001, LBG (currently WSP) submitted a RAR to the NJDEP summarizing the
RI/RA tasks completed at that time.  A supplemental RI was submitted to the NJDEP in December 2007
summarizing the findings of the 2007 soil sampling investigation of the ash fill cap.  no response was received
by the NJDEP regarding the findings prior to enactment of the Site Remediation Reform Act (SRRA) in 2009.  An
additional RI/RA Report was submitted in April 2014 in connection with SRRA, which summarized the work
previously conducted for the Site.

In summary, there are two Areas of Concern associated with the former ash landfill.  AOC-1 is located
approximately 18 inches below grade and is associated with the ash fill layer that was the area in which the
original remedial action was focused in 2000. AOC-1 is buried by overlying soil historically brought in the
conceal the ash fill.  AOC-2 is the soil cap that covers the ash fill that was discovered later in 2007 to contain
PAHs and low levels of lead and arsenic. The ash fill cap that covers the ash fill also needs to be remediated.
The purpose of this RAW is to demonstrate the plan to cap both AOCs effectively enough to minimize exposure.
The following report summarizes the proposed plan to complete the remediation.
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3 PREVIOUS REMEDIAL
INVESTIGATION/REMEDIAL ACTION

The NJDEP conducted an initial investigation of the ‘ash fill’ materials in 1992.  Based on the results of the initial
NJDEP investigation, the VOR proceeded to conduct a RI of the ash-fill material in August and September 1997
in accordance with the MOA between the VOR and the NJDEP to delineate the extent of the contamination and
examine possible remedial alternatives.

A subsequent investigation was performed by LBG (currently WSP) in 2007 in connection with the ‘non-ash’
related fill soils covering the ash-fill at the Site. This investigation determined that the property was widely
underlain by materials which are categorized as ‘historic fill’ by the NJDEP and associated with a historical
‘landfill’ used to dispose of ash. These materials were found to contain concentrations of certain PAHs in
addition to lead, which exceeded the NJDEP RDCSCC.

This section below summarizes these investigations and the 2000/2001 remedial action.

3.1 ASH-FILL MATERIAL REMEDIAL INVESTIGATION,
AUGUST/SEPTEMBER 1997

The initial RI was conducted by LBG (currently WSP) in August 1997, and included the completion of a total of
forty-six soil borings using direct push Geoprobe at locations along a pre-established sampling grid (Figure 3).
Samples of the ‘ash-fill’ material were collected from five of the borings and submitted to Accutest Laboratories
for base neutral extractible (B/Ns), metals, pesticide and polychlorinated biphenyl (PCB) analyses. The
selection of the samples for laboratory analysis was based on visual inspection by the on-site LBG
hydrogeologist for evidence of ash (observed as ‘gray’ material).

In September 1997, four supplemental surface-soil samples were collected by LBG (currently WSP) from the
playground areas of the Site and submitted to Accutest Laboratories for lead analysis. The samples were
collected from immediately beneath the existing mulch layer, at locations coincident with the potential for
high human exposure due to playground activities (e.g., under swings, at the base of slides).

During sampling, ‘ash-fill’ material was encountered between 0.5 and 3 ft bg. The encountered fill ranged in
thickness from 0.25 to 2.5 feet, and consisted primarily of ash, cinder, and coal with occasional pieces of
cement, brick, glass and rubber.  Metals, pesticides and PCBs were not detected at concentrations in excess of
NJDEP RDCSCC at the sampling locations. Five B/N compounds were detected above their respective NJDEP
RDCSCC at specific locations.  One sample exhibited elevated lead concentrations; however, results from
additional shallow samples collected in that area and submitted for lead analysis were below the NJDEP
RDCSCC.

Based on the volume of coal-ash material encountered at the Site, innovative technologies such as soil washing
and in-situ extraction were deemed non-cost-effective.  Excavation and off-site disposal were also deemed non-
cost-effective and widespread excavation would result in a potential risk of atmospheric exposure due to
disturbance of the stabilized coal-ash material.  With regard to the ‘ash fill’ material an Interim Remedial
Measure (IRM) consisted of the addition of extra mulch at the playground areas to increase the separation
distance to the underling materials.  The appropriate remedial alternative selected for the remainder of the
Site was to allow the ‘ash-fill’ material impacted soil to remain stabilized in place and cover the shallow
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occurring portions with a minimum of 18 inches (1.5 feet) of clean soil to prevent human contact.  A RAW was
submitted for this work in October 1997 and approved by the NJDEP on August 25, 1998.

3.2 ASH-FILL REMEDIAL ACTION, AUGUST/SEPTEMBER 2000 &
AUGUST 2001

In August and September 2000, the BOE placed a ‘cap’ of clean fill across the Site separating the ground surface
from shallow-lying ‘ash-fill’ material.  The cap was defined as either at least 1.5 feet of separation from the
ground surface to the top of the ‘ash-fill’ material or permanent cover (e.g., asphalt, concrete paver) over the
affected area.  As previously discussed with the Department Case Manager (at the time), limited portions of the
floodway associated with the Diamond Brook occurred at the Site due to the location of the footbridge
connecting the Site property with the west bank of the Diamond Brook.  To avoid a floodway infringement, the
BOE chose to excavate limited portions of the affected area rather than emplacing fill material within the
floodway.  The overlap of the floodway and the affected area requiring remediation was contained to the
southern playground.  As delineated in the RI, the top foot of material in the playground was clean and was
used as topsoil on the athletic field.

During the excavation of the playground area biodegraded woodchips were removed to a depth of
approximately one foot below grade.  The excavation revealed that little “ash” was present in the playground
area and that the majority of the fill in this area of the property was scrap metal.  Approximately 10 cubic yards
of ‘ash fill’ was removed and large portions of scrap metal (anything from several inches to several feet in
length) were manually separated and transported to a metal recycling facility for proper disposal
(approximately 1,500 pounds).  Additionally, a review of the grading plan indicated that a build-up of fill-
material along the border of the existing playground would create a trip-hazard for the elementary students
playing on the asphalt pavement.  To eliminate this hazard, portions of the asphalt playground were extended
to cover limited shallow occurrences of ‘ash-fill’ material.

The remainder of the affected area was remediated through capping with pre-existing soils.  The top two
inches of sod (and wood chips in the northern playground) were stripped, and grading stakes were placed in a
50-foot grid across the entire Site.  The grading stakes were manually marked with the required fill depths.
Pre-existing soils were placed across the Site in multiple 0.5 foot intervals and compacted with a “sheepsfoot”
roller machine until the rough grade was achieved over the entire affected area.  Low spots were filled with a
front-end loader and bladed with a bulldozer.  Then the entire affected area was brought to final grade with
manual soil filling and vibratory plates.  A total of approximately 480 cubic yards (720 tons) of material was
utilized.  The athletic field was finished with an irrigation system and sod, while the remaining disturbed areas
were hydro-seeded.

3.3 NON-ASH MATERIAL REMEDIAL INVESTIGATION, AUGUST &
OCTOBER/NOVEMBER 2007

Screening of the ‘non-ash’ material was performed in late 2007 under a sampling workplan reviewed by the
NJDEP and approved on September 26, 2007.  Sampling activities were intended to investigate soil quality at the
Site and characterize the composition of the fill and historic fill occurring on the Orchard School property with
respect to PAHs, metals and pesticides. The 2007 sampling effort included the collection of nine screening
samples in August 2007.  As a follow-up to the screening samples, fifty-eight samples were collected from forty-
three locations in October 2007 with another seven follow-up samples collected in November 2007. The sample
locations were selected using NJDEP guidelines (at New Jersey Administrative Code N.J.A.C. 7:26E) including: 1)
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positive bias locations based on site history or visual indicators, 2) locations of likely exposure, and 3) a
randomized grid approach for remaining locations.  The samples were collected from the shallowest interval
representing the highest opportunity for direct exposure (0 to 0.5-foot deep) interval.  Samples were submitted
to an NJDEP-certified laboratory. Sample results are summarized on Table 1.

Based upon the results obtained from the nine screening samples, the Site was divided into five areas based on
the present use and the type of ground cover. Figure 2 presents the five delineated usage areas (investigation
areas) and Figure 3 depicts the sample locations. Areas occupied by the building and pavement were excluded,
as was the wooded area in the extreme southwest portion of the Site.  The following table presents the
investigation areas:

Orchard School - Investigation Areas

Area Designation Use/Ground Cover Description
Approximate Size
(square feet)

Area 1

Recreation Field

This area is predominantly thick grass/turf cover, used
as a recreation and soccer playing field.

77,258

Area 2

Northeast Area

Area 2 consists of patchy to healthy vegetative cover
(grass/turf).

15,101

Area 3

Bellair Park Access
Corridor

Variable ground cover can be found in this area,
including cement sidewalks, grass, and mulched
landscaped shrub gardens.  This area is used for
ingress/egress with several park benches.

7,821

Area 4

Playground

Area 4 is predominantly a playground area with 18
inches of wood chips as a play base.

25,570

Area 5

Front
Access/Amphitheater
Area

This area is primarily composed of sidewalks, brick
pavers and small landscaped shrub gardens.  There are
also areas of patchy to healthy vegetative cover
(grass/turf).  The primary use of this area is for
ingress/egress to the main entrances to the facility as
well as the amphitheater, which serves as an outdoor
classroom.

13,895

In October 2007, 58 samples were collected from forty-three locations, with seven additional follow-up samples
collected in November 2007.  These surficial samples were intended to characterize the ‘non-ash’ material at
each of the five usage areas outlined above.  In addition, several soil cores were advanced and logged in order to
categorize the materials and, where applicable, to assess and verify the integrity of the cap materials which
were placed to overlie the ‘ash-fill’ between 2000 and 2001.
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Seven follow-up samples were collected in November 2007.  Four of these samples were collected to further
investigate a lead exceedance in a soil sample collected in Area 4 (4SS-4).   Three other samples (wood chips
PAH profile samples) were collected from center of one of the play areas to provide a vertical profile in the
wood chip covered area of the playground, and to assess the PAH content of the wood chips and degraded wood
chips in this area.

SHALLOW SOIL SAMPLING & ANALYSIS

Shallow soil samples (generally in the 0 to 0.5 ft bg interval) were collected from 34 locations over the unpaved
portions of the Site.  This depth interval was selected as representative of the highest opportunity for direct
exposure.  In some instances, particularly in Areas 4 and 5, the surficial soils were covered by wood chips or
landscaping mulch.  In these areas, shallow soil samples were collected from below the existing wood chip
layer.  In other instances, shallow samples were collected over a greater than six-inch depth interval due to the
limited soil recovery.   Each of the soil samples were mixed to generate a composite sample representative of
the sample depth and with obvious large debris (coal, glass, rock) removed.  Prior to compositing, each sample
was screened using a photo-ionization detector (PID).  A subset of the shallow soil samples (nine shallow
samples) was also analyzed for 13 priority pollutant (PP) metals and pesticides and three herbicides.

SUBSURFACE SOIL SAMPLING & ANALYSIS

An additional nineteen subsurface sample locations were selected for deeper soil sample collection in the five
investigation areas.  A soil core (approximately 4 feet in length) was collected from each of these locations,
logged for soil lithological characteristics, screened with a PID, and the soil corresponding to a depth of
approximately 18 to 24 inches below grade was collected and composited as per above for analytical sampling.

As described previously, specific soil boring locations within Areas 1 and 4 were selected with the intention of
intersecting the previously emplaced cap over the ‘ash fill’ material to assess and verify the integrity of the ash-
landfill cap.

SHALLOW & SUBSURFACE ANALYTICAL RESULTS

Of the seventy soil samples that were analyzed for PAHs, forty-four samples were found to have a
concentration of at least one PAH compound in excess of the corresponding NJDEP RDCSCC.  In total, there
were seven different PAH compounds that were detected above the NJDEP RDCSCC including:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene;
dibenz(a,h)anthracene ; and indeno(1,2,3-cd)pyrene.  In general, PAHs were considered widely distributed
throughout the site soils with no discernable concentration trend, consistent with the known history of
generalized site-wide filling activities over an extended period.

The nine screening samples collected in August 2007 and three of the shallow samples (4SS-1, 4SS-2, and 4SB-
4A) collected in November 2007 were analyzed for PP pesticides.  Eight different pesticide compounds (4,4’-
DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, heptachlor, heptachlor epoxide, and methoxychlor) were detected in
the analysis; however, at concentrations well below the respective RDCSCC and considered ubiquitous in soils
in northern New Jersey.  The nine screening samples were also analyzed for three herbicide compounds; 2,4-D,
2,4,5-TP, and 2,4,5-T, which were not detected.

Eighteen of the collected samples, including the nine screening samples, were analyzed for the suite of PP
metals including: antimony, arsenic, beryllium, cadmium, chromium copper, lead, mercury, nickel, selenium,
silver, thallium, and zinc.  The remainder of the samples, with the exception of the wood chip PAH profile
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samples, were analyzed for lead concentration only.  With the exception of arsenic and lead, metals were not
detected above the RDCSCC.

Arsenic was detected in each of the eighteen samples at concentrations ranging between 2.4 and 20.5
milligrams per kilogram (mg/kg) with an average concentration of 5.7 mg/kg.  Arsenic was detected in
exceedance of the RDCSCC of 19 mg/kg in one sample (20.5 mg/kg at Sample 3SS-1).

Lead was detected in each sample submitted for analysis, but was detected in only four of these samples at
concentrations exceeding the RDCSCC of 400 mg/kg.  The average site wide lead concentration (based on the
October samples) was 195 mg/kg.   Lead exceedances occurred at Screening Sample #7 at 423 mg/kg, Screening
Sample #5 at 516 mg/kg, 2SB-2B at 1,470 mg/kg, and 4SS-4 at 2,280 mg/kg. Sample 4SS-4 was collected from the
surficial soil in Area 4 (playground).  This area was further investigated in November 2007 with the collection of
four additional samples from within a two-foot radius of Sample 4SS-4. These samples exhibited much lower
lead concentrations (ranging from 130 to 220 mg/kg), and evidence of corroded metal debris was observed in
the soil in this area.  Elevated lead levels were attributed to buried debris occurring within the historic fill.

ASH FILL DESCRIPTION

Eight of the twenty-four soil borings that were advanced to a depth of at least four feet below grade
encountered buried ‘ash fill’.  In general, the material that is described as ‘ash fill’ consisted of white to black
fully to partially incinerated charcoal and coal particles.

The depth at which ash fill was encountered varied between 20-inches and four feet below grade, although only
one boring (1SB-2, 20 inches to ash) encountered ash at less than three feet below grade.  In most cases the
thickness of the ash fill layer encountered was discernable and varied from very thin (less than one-inch) to
one-foot in thickness.  In some cases, the thickness of ash was not known because it was encountered near the
bottom of the boring and extended beyond the total depth of the boring.  Where ash fill material was found
broken fragments of glass were also commonly found.

Four borings, 1SB-2, 1SB-6, 1SB-9, and 1SB-11 encountered what is believed the soil cap that was emplaced as
part of the 2001 remediation effort.  In general, the cap appeared intact with a clear discrete top and bottom
(i.e., the underlying ash and glass were not intruding into the cap).

HISTORIC FILL DESCRIPTION

The majority of the samples collected from the Site were characterized as ‘historic fill’ based on the known
history of the Site, the soil analytical results, and the nature of the material encountered.  Historic fill material
means non-indigenous material, deposited to raise the topographic elevation of the site, which was
contaminated prior to emplacement, and is in no way connected with the operations at the location of
emplacement and which includes, without limitation, construction debris, dredge spoils, incinerator residue,
demolition debris, fly ash, or non-hazardous solid waste. Historic fill material does not include any material
which is substantially chromate chemical production waste or any other chemical production waste or waste
from processing of metal or mineral ores, residues, slag or tailings. In addition, historic fill material does not
include a municipal solid waste landfill site.

This historic fill material at the Site was found to consist of sandy to silty sand matrix with gravel of various
size forming a very well-graded and generally compacted soil blanket.  This material ranged in thickness from
18-inches to greater than the typical boring depth of four feet and was commonly found to contain fragments
of glass, brick, terra cotta, organic material (such as leaves and wood) and other non-native debris.
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4 REMEDIAL ACTION WORKPLAN
Based on the above site description and the NJDEP Historic Fill Guidance, the ash fill cap (Historic Fill) must be
either removed and replaced with clean fill or have a protective barrier emplaced over its surface since the PAH
concentrations observed in this soil are above the NJDEP Residential Direct Contact Soil Remediation Standards.
Since the Site is an existing school built in 1964 and is not new construction, the use of a Presumptive Remedy
is not required.  Due to constraints associated with the Site (i.e., ash landfill across the entire property,
proximity to wetlands, wooded areas, mapped flood zone, and prolonged disruption to the use of the school)
excavation into the buried ash fill is not recommended and an Alternative Remedy is being proposed.  This
RAW presents the proposed remedy for each of the functional areas of the Site.

To remediate the historic ash cap fill, the soil will be covered with a demarcation layer (orange delineation
non-woven geotextile material) and buried with one foot of clean fill (6 inch barrier and 6 inch buffer).  In areas
where the elevation cannot be raised due to stream encroachment, wetland and flood hazard area concerns,
the historic ash cap fill will be excavated to a depth of one foot, and replaced in kind with an overlying
demarcation layer (orange delineation non-woven geotextile material) and buried with one foot of clean fill (6
inch barrier and 6 inch buffer).  Areas with existing asphalt pavement and cement or paver walkways will
remain undisturbed.  Areas with existing mulch layers will be checked to ensure that at least 18 inches of mulch
thickness is in place.  Existing large trees will be addressed using a root crown cover consisting of the
demarcation layer underlying cobble sized stones.  The wetland area and the adjacent Diamond Brook will be
fenced off and outfitted with warning/no trespassing signs to prevent access to these areas from the Site.  All
clean fill brought into the Site will be such that it can support the cultivation of suitable turfgrass.

Figure 4 shows a typical cross-sectional detail of the existing sub-surface historic fill materials followed by the
proposed capping or excavation/capping of the historic fill.

Figure 5 shows the location where the proposed capping or excavation/capping will occur at the Site.  Areas
where only soil capping will occur are shown in dark-green shading while areas that require excavation and
clean soil replacement are shown in light-green.  The approximate quantities for the soil capping and
excavation/replacement are summarized in Table 2.  Excavated soil will be disposed of off-site at an NJDEP-
approved soil recycling facility.  Proper manifests and bills of lading will be prepared and submitted to the
proper entities.

Figure 6 shows the areas at the Site that have existing impervious cover or have mulch cover over grade.

Large trees at the Site will be left undisturbed while smaller ornamental trees and shrubbery will be removed
from the areas requiring work (mostly on side and at the front of the school building).  The roots of large trees
will have the demarcation barrier placed in a three-foot wide circumference around the tree followed by a one
foot thick cover of cobble sized river rock placed over the demarcation and root area as shown on Figure 4.

Based on Site reconnaissance, there are 9 large trees in the area separating the athletic field (Area 1) and the
front portion of the school (Area 4 and 5) and 9 trees in the back and western side of the Site building (Area 3)
that will receive river rock cover.

Below is a more detailed description of the areas where soil capping and excavation/replacement will occur.

4.1 CAPPING
Areas requiring a one foot cap (6 inch barrier and 6 inch buffer) and demarcation layer over grade are shown in
dark-green shading presented on Figure 5 and include the following locations:
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• Area 1 – Athletic Playing field (Section 1)- The area will be capped with one foot of clean soil.

• Area 2 – Grassy area to north of the Site building (Section 4) – This area will be capped with one foot of
clean soil.

• Area 3 – Flower bed adjacent to the western Site building (section 5) and the western side of the
sidewalk (Section 6) -  This area will be capped with 18 inches of mulch placed inside a timber box.

• Area 4 – Grassy area just south of the main playground area (Section 7) – This area receive 18 inches of
mulch placed inside a timber box.

• Area 5 – Front entrance area (Sections 13, 15 and 16)- Most of the area will be capped with one foot of
clean soil placed inside timber boxes constructed around the foot-print of the area to be covered.

Areas which have previously been capped with brick pavers, cement walkways or asphalt paving will not be
disturbed as shown on Figure 6.  These surfaces are impervious, are at least four inches thick with
approximately 6 inches of sub-base and do not allow exposure to the underlying soil.  Areas with existing
mulch will be checked to determine that at least 18 inches of mulch are located over the surface of the area and
include a demarcation layer and will be reconstructed where necessary to achieve these standards.  The
aforementioned areas include:

• Paved areas east of the Site building (between Area 2 and Area 5)

• Paved areas associated with the basketball court (Area 4)

• Paved areas associated with the parking lot (Area 5)

• Sidewalk and access ways with pavers and cement (Area 3 and 5)

• Mulched areas including the playground (Area 4)

Approximately 4,050 tons of clean soil is projected to be used in connection with capping.  Clean soil will be
‘virgin’ material consisting of a soil loam suitable for vegetative regrowth meeting the definition of clean fill
pursuant to N.J.A.C. 7:26E-1.8, and clean fill certifications will be provided. In addition, the BOE will collect
samples for verification.  Based on the anticipated volume of clean fill to be used and figuring double the
required samples, approximately 36 verification samples will be collected.  The samples will be submitted to an
NJDEP certified laboratory for analysis for full Target Analyte List/Target Compound List (TAL/TCL) plus 30 and
Extractable Petroleum Hydrocarbons (EPH).

4.2 EXCAVATION
Areas requiring one foot of excavation of the historic fill cap and replacement with clean fill (6 inch barrier and
6 inch buffer) over a demarcation layer are shown in light-green shading on Figure 5 and include the following
locations:

• Area 1 – Athletic Playing field (Section 2)- Will require topographic adjustments for the southwest
corner due the flood spillway and at locations to perimeter of the playing field areas to match curbing
and higher topographic areas.

• Area 2 – Grassy area to north of the Site building (Section 3) – Will require topographic adjustments due
to the area adjacent to the street and along the rear of the building.

• Area 3– Bellaire Park Access Area (Section 5) - Will require excavation in the area due to the grading of
the property boundary and along the rear of the Site building.
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• Area 5 – Front Entrance Area (Sections 8, 9, 10, 11, 12 and 14) - Will need to be excavated and replaced
with clean fill due to the proximity of the existing grade next to the front of the building and along
curbing.

Approximately 1,900 tons of soil will be excavated from the above referenced areas using excavators and by
hand digging, and clean soil will be brought in to replace the excavated soil.  Excavated soil will be disposed of
at a NJDEP-approved recycling facility.  Proper manifests and bills of lading will be provided in the Remedial
Action Report (RAR) to be submitted to the NJDEP following the this remedial action work.

Approximately 1,900 tons of clean fill will be brought in to replace the removed soil.  Similar to the capping
areas, the demarcation layer will be laid down over the excavated area prior to placement of the clean fill.

4.3 ALTERNATIVE REMEDY DISCUSSION
Although a Presumptive Remedy or an Alternative Remedy analysis is not required for this site, an evaluation
of the Alternative Remedy scenario is discussed below in this section voluntarily for review and approval by the
NJDEP.

As discussed previously, due to constraints associated with the Site, excavation into the buried ash fill is not
recommended.   The constraints include the following:

• The site was a former ash fill dump site with a layer of ash fill that has been encountered at a depth of
about 18 inches below grade across the site.

• The site is bordered by the Diamond Brook, wetlands (see wetland map, Appendix A), wooded areas and
a mapped flood zone associated with the Diamond Brook which limit the amount of soil excavation and
capping that can be conducted.

• As per the Federal Emergency Management Agency (FEMA) August 2019 Flood Insurance Rate Map
(FIRM), a portion of the Site is located in a 100-year floodplain and the grade cannot be substantially
changed (see floodway map, Appendix A).  Additionally, there are constraints to soil remediation
including non-disturbance of underlying ash.  Since grade cannot be substantially changed, the BOE is
proposing a one-foot cap in areas amenable to capping and to excavation/capping in areas where the
grade cannot be substantially changed.

• The existing impervious surfaces (existing asphalt parking lot, cement and paver sidewalks, and
mulched areas) already prevent exposure to the underlying soil.  Removing and replacing the existing
impervious infrastructure to make it a Presumptive Remedy by adding a demarcation layer would be
unnecessary.

• The remediation work at the school will need to be conducted over the summer months while the
students are away.  As such, extended disruption to the school is not feasible.

Although the thicknesses of the proposed barrier/buffer zones are less than those presented in Table 5.1 of the
Presumptive Remedy Guidance Document, the remedy proposed in this RAW would be equally protective over
time.   Additional components included in this RAW to offset the reduced thickness of the cap are:

• Installation of a soil isolation geotextile fabric that limits intermixing of the underlying soils, as well as
serving as demarcation layer (see cut sheet in Appendix B).

• Increase in the inspection frequency each year for all areas to quarterly.
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The PAHs in the underlying soil are immobile contaminants and the remedies are suitable for the activities and
use of the exterior areas at the school.  All the areas requiring the placement of clean soil will have turfgrass
cover to help keep the soil in place.  The grassed areas will be properly maintained and inspected as part of the
routine quarterly inspections and maintenance regimen. The aforementioned existing impervious surfaces
provide an acceptable barrier substantially equivalent to the Presumptive Remedy standard.  The mulched
areas will have a continuous layer of new material added on an as needed basis, based on routine inspection, to
ensure that the thickness of at least 18 inches is maintained in these areas.  Photographs of typical existing
impervious and mulched surfaces are included in Appendix C.

Figure 7 shows the combined areas to be remediated (capped or excavated and capped) with the areas that
have an existing impervious surface.  The entire extent of the school grounds will be provided with a barrier
which will prevent exposure to the underlying soil coupled with fencing along the entire western and southern
border of the property that will ensure the operation of the school is protective of human health and safety.

4.4 REMEDIATION STANDARD
Through the use of capping with a foot of clean soil or using 18 inches of mulch, and the existing impervious
surfaces and mulched areas, the Residential Direct Contact Soil Remediation Standard will be achieved at the
functional areas across the Site.  Other areas which are not amendable to capping will be fenced off (i.e., the
wetland area of the property) to prevent access from the school property.

4.5 SITE PREPARATION, COORDINATION & RESTORATION
Prior to site activities, the affected areas will be fenced to keep unauthorized people from entering the work
area.  Silt fencing will also be placed around specific work areas to prevent soil erosion.

As part of site activities, the existing parking lot area at the school will be utilized for staging materials and
loading trucks.  It is estimate that approximately 80 truck loads of historic fill will be removed from the Site and
approximately 275 truck loads of clean soil will be brought in.  Trucks will enter the Site using Maple Avenue to
Ackerman Avenue to Doremus Avenue to Orchard Place, and the reverse to exit the Site.

Following the site activities, areas intended for grass will be seeded and other areas landscaped accordingly.
Mulched areas will be checked for adequate cover.

4.6 ANTICIPATED SCHEDULE
Appendix D shows the anticipated schedule from pre-construction through the construction phase of the work.
The site work is anticipated to take approximately 45 days to complete and will be performed during the
summer months while school is not in session.  The anticipated start date is June 25, 2020 with a completion
date prior to the September 2020 school start.  The work will be completed prior to, and in time for completion
and submittal of a Remedial Action Report prior to the required regulatory timeframe of February 6, 2021.

4.7 SITE-SPECIFIC HEALTH & SAFETY PLAN
A Site-Specific Health and Safety Plan (SSHASP) will be prepared in connection with the proposed RAW
activities.  As described previously, the construction areas will be fenced off and dust control measures will be
implemented during the work.
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A perimeter air monitoring and action plan will be prepared as part of the SSHASP.  Dust monitoring
instruments will be utilized at two downwind locations (one at the perimeter of the Site) and compared with
two upwind locations.  Dust levels detected over 5 milligrams per cubic meter (mg/m3), the Occupational Safety
and Health Administration Permissible Exposure Level (OSHA PEL) will stop work for additional dust
suppression and/or re-evaluation of site conditions.

4.8 REQUIRED PERMITS
The NJDEP Division of Land Use requires a General Permit (GP4) in connection with activities in freshwater
wetlands, transition areas, and State open waters undertaken by the Department or expressly approved
pursuant to the Administrative Requirements for the Remediation of Contaminated Site (ARRCS), N.J.A.C. 7:26C,
for the investigation, cleanup, removal or remediation of:

1. Hazardous substances as defined in the Department's rules governing hazardous substances at N.J.A.C.
7:1E, Appendix A; or

2. Pollutants, as defined in the New Jersey Water Pollution Control Act implementing rules at N.J.A.C.
7:14A.

As described previously, the Site is within a deciduous wooded wetlands and will require an inspection by the
NJDEP and a Letter of Interpretation (LOI) in connection with the GP4.

Mitigation must be performed for all disturbances of freshwater wetlands or State open waters caused by a
cleanup authorized under a general permit, except that mitigation is not required to compensate for
disturbance of wetlands of State open waters that have formed as a direct result of the remediation activities.
This includes the area at the far southwestern portion of the Site where historic fill will be excavated and clean
fill emplaced.

Other local and county permits will also be acquired including a Bergen County Soil Conservation District
Permit application for the soil erosion and sediment control for the work.

4.9 PROPOSED AND TOTAL COSTS
The previous RA completed in 2000/2001 incurred approximately $187,000, which included soil capping and
athletic field construction costs of $145,000, consulting costs of $22,000 and permitting and construction
management costs of $20,000.

The current RA effort is anticipated to incur approximately $600,000 which will include soil capping and
excavation costs of $400,000, consulting costs of $150,000 and permitting and construction management costs
of $50,000.

4.10 DEED NOTICE AND REMEDIAL ACTION PERMIT FOR SOILS
Following site activities, a Deed Notice will be filed with Bergen County detailing the restriction in place at the
Site as per N.J.A.C. 7:26C-7.2.  Once filed, a Soils Remedial Action Permit (RAP) will be submitted to the
Department for the continued monitoring activities required in connection with the capping of the Site.   Upon
approval, a Restricted Use Response Action Outcome (RAO) will be filed.
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4.11 ENGINEERING CONTROLS AND BIENNIAL CERTIFICATIONS
The integrity of the capped areas (seeded soil areas, mulched areas, asphalt, cement and pavers) will be
monitored on a quarterly basis each year by field inspections under the Soil RAP.   Any necessary maintenance
to the various caps will also be conducted on a quarterly basis.

Biennial certifications documenting the quarterly inspections and maintenance activities will be submitted to
the NJDEP under the Soils RAP on a biennial basis as per N.J.A.C. 7:26C-7.8.

4.12 CLASSIFICATION EXCEPTION AREA
As per N.J.A.C. 7:26C-7.3(h), a Classification Exception Area (CEA) will be established for the Site assuming that
groundwater is impacted. The extent of the CEA will be based on the property boundary and the CEA will be
indeterminate as the historic fill material will remain in place.



Remedial Action Workplan
Project No.  770817.RIDORS.00
Ridgewood Board of Education

WSP
February 2020

Page 15

5 REFERENCES
Fill Material Guidance for SRP Sites, NJDEP, April 2015

Technical Guidance on the Capping of Sites Undergoing Remediation, NJDEP, July 14, 2014

Presumptive and Alternative Remedy Guidance, NJDEP, February 2018



TABLES



Sample ID Area Depth B
en

zo
(a

)a
nt

hr
ac

en
e

B
en

zo
(a

)p
yr

en
e

B
en

zo
(b

)f
lu

or
an

th
en

e

D
ib

en
z(

a,
h)

an
th

ra
ce

ne

In
de

no
(1

,2
,3

-c
d)

py
re

ne

A
rs

en
ic

L
ea

d

5 0.5 5 0.5 5 19 400

1 1 1-6" 1.53 1.74 2.11 0.189 0.459 3.5 130
2 1 1-6" 0.3 J(2) 0.457 0.014 U 0.238 J 0.41 2.5 74.6
3 1 1-6" 2.59 2.69 3.18 0.212 J 0.545 2.4 124
4 1 1-6" 2.28 2.53 3.14 0.186 J 0.49 3.5 114
5 1 1-6" 1.41 1.62 2.25 0.182 0.403 5.4 516

1SB-1 1 18-24" 10.6 10.3 7.25 2.07 5.15 - 383
1SB-10A 1 3-9" 0.296 0.399 0.304 0.0096 U 0.257 2.5 25.7
1SB-10B 1 20-26" 0.0076 U(3) 0.018 U 0.016 U 0.0094 U 0.034 U - 10.4
1SB-11A 1 4-10" 5.36 5.32 3.45 0.974 2.64 - 150
1SB-11B 1 18-24" 0.186 0.173 0.133 0.0396 J 0.0973 - 10.4

1SB-2 1 18-24" 0.961 1.00 0.772 0.211 0.543 - 84.6
1SB-2 CAP 1 12-20" 0.163 0.164 0.114 0.0345 J 0.0919 - 12.4

1SB-3 1 18-24" 2.51 2.48 1.65 0.529 1.36 - 268
1SB-4 1 18-24" 0.337 0.331 0.235 0.0788 0.206 - 54.9
1SB-5 1 18-24" 0.0833 0.101 0.0753 0.0091 U 0.0615 J - 30.8

1SB-6A 1 3-9" 3.55 3.62 2.49 0.685 1.75 - 139
1SB-6B 1 18-24" 1.46 1.41 1.06 0.301 0.757 - 29.6
1SB-7 1 18-24" 6.87 7.09 4.92 1.67 3.55 - 323
1SB-8 1 18-24" 16.8 17.9 11.9 0.588 1.18 - 265
1SB-9 1 22-28" 1.57 1.32 0.813 0.269 0.669 - 120
1SS-1 1 1-7" 7.83 7.23 5.98 0.867 3.5 - 311
1SS-2 1 4-10" 3.36 3.09 3.08 0.762 2.6 - 111
1SS-3 1 0-6" 2.46 2.5 3.42 0.677 2.17 - 131
1SS-4 1 2-8" 2.49 2.69 2.15 0.406 2.27 - 133
1SS-5 1 1-5" 2.61 2.68 2.2 0.823 2.33 - 160
1SS-6 1 2-6" 0.296 0.35 0.273 0.009 U 0.309 - 94.4
1SS-7 1 4-10" 3.19 3.07 2.14 0.626 2.54 - 208
1SS-8 1 2-7" 4.19 3.63 3.33 0.868 3.02 - 116

7 2 1-6" 6.73 9.22 11.6 0.237 J 1.25 14.8 423
2SB-1A 2 0-6" 0.444 0.489 0.449 0.0895 0.182 - 87.1
2SB-1B 2 18-24" 0.0075 U 0.018 U 0.012 U 0.0094 U 0.034 U - 4.4
2SB-2A 2 2-8" 0.362 0.42 0.51 0.0644 J 0.18 - 99.6
2SB-2B 2 18-24" 1.16 1.32 1.54 0.126 0.296 - 1470
2SB-3 2 18-24" 0.81 0.906 0.947 0.118 0.33 - 60.7

2SB-4A 2 1-7" 1.31 1.32 1.55 0.15 0.413 - 141
2SB-4B 2 18-24" 0.366 0.401 0.386 0.054 J 0.135 - 59.5
2SS-1 2 0-6" 0.532 0.638 0.572 0.188 0.408 4.0 121
2SS-2 2 1-7" 1.21 1.21 1.17 0.313 0.73 - 164
2SS-3 2 0-5" 0.512 0.555 0.525 0.161 0.347 3.8 131
2SS-4 2 2-7" 0.245 0.289 0.278 0.0836 0.184 - 53.9

4SB-4A 4A 22-28" 0.735 0.716 0.697 0.134 0.325 5.6 151
4SB-4B 4A 31-37" 0.278 0.269 0.228 0.0483 J 0.109 - 146

8 3 1-6" 0.775 0.78 0.892 0.147 J 0.335 3.6 145
3SB-1A 3 0-6" 1.66 1.56 1.7 0.221 0.552 - 178
3SB-2A 3 0-6" 1.93 2.13 2.67 0.237 0.594 - 299
3SB-2B 3 18-24" 1.21 1.14 1.13 0.141 0.366 - 230
3SS-1 3 1-7" 2.31 2.88 3.01 0.814 2 20.5 155

4SB-3B 3 18-24" 0.301 0.285 0.203 0.0606 J 0.123 - 36

4SB-1A 4 8-12" 3.32 3.26 3.29 0.438 1.09 - 283
4SB-1B 4 20-24" 9.07 9.22 7.82 0.791 1.53 - 378
4SB-2A 4 0-6" 2.43 2.42 2.86 0.368 0.746 - 85.9
4SB-2B 4 18-24" 1.3 1.37 1.45 0.231 0.607 - 26.2
4SS-1 4 6-12" 5.81 6.03 5.66 0.897 2.43 12.8 221
4SS-2 4 18-24" 1.76 1.83 1.43 0.385 1 2.9 152
4SS-3 4 11-15" 1.15 1.16 1.16 0.247 0.69 - 348
4SS-4 4 7-10" 1.17 1.14 0.975 0.307 0.654 - 2280

4SS-4A 4 7-10" - - - - - - 135
4SS-4B 4 7-10" - - - - - - 130
4SS-4C 4 7-10" - - - - - - 233
4SS-4D 4 7-10" - - - - - - 192
4SS-5A 4 6-8" 0.161 0.17 0.211 0.0738 U 0.0837 - -
4SS-5B 4 10-13" 0.291 0.368 0.451 0.292 U 0.221 J - -

4SS-5CHIPS 4 0-1" 0.315 0.4 0.541 0.39 U 0.364 U - -

6 5 1-6" 0.567 0.63 0.619 0.014 U 0.334 2.4 58.2
9 5 1-6" 0.934 0.877 1.5 0.164 J 0.309 2.8 27.9

5SB-1A 5 3-9" 0.156 0.192 0.202 0.0276 J 0.066 J - 19
5SB-1B 5 18-24" 0.226 0.251 0.204 0.0504 J 0.0737 - 34
5SB-2A 5 2-8" 1.27 1.36 1.55 0.145 0.347 - 155
5SB-2B 5 18-24" 0.276 0.27 0.171 0.0662 J 0.152 - 69.9
5SS-1 5 14-16" 2.76 2.61 2.58 0.748 1.55 - 190
5SS-2 5 2-8" 1.3 1.45 1.45 0.404 0.876 5.1 120
5SS-3 5 12-16" 0.342 0.465 0.491 0.141 0.319 4.5 44.4

5SB-3A 5A 3-9" 1.16 1.24 1.07 0.299 0.787 - 77.7
5SB-3B 5A 22-28" 0.0772 0.0877 0.0621 J 0.0094 U 0.0588 J - 39.1

Notes:

3. U - Not detected above the method detection limit (MDL).
2. J - Estimated value.

TABLE 1

1. Concentrations in bold exceed the NJDEP Residential Direct Contact Soil Remediation Standards (RDCSRS).

NJDEP RDCSRS (1)

ORCHARD SCHOOL PORTION OF THE
RIDGEWOOD ASH LANDFILL

230 DEMAREST STREET
RIDGEWOOD, NEW JERSEY

Soil Sampling Results by Area for PAHs, Arsenic and Lead Exceeding RDCSRS

Area 1

Area 2

Area 3

Area 4

Area 5



Site Location Section ID
Area

(square feet)
Soil Volume
(cubic yards)

Soil Volume
(tons)

Remediation
Type

1 56,981 2,110 3,166 Cap
2 20,010 741 1,112 Excavate/Cap

Total 76,991 2,852 4,277

3 7,115 264 395 Excavate/Cap
4 8,680 321 482 Cap

Total 15,795 585 878

5 4,782 177 266 Excavate/Cap
6 2,192 81 122 Cap

Total 6,974 258 387

Area 4 7 1,620 60 90 Cap

8 349 13 19 Excavate/Cap
9 623 23 35 Excavate/Cap

10 159 6 9 Excavate/Cap
11 112 4 6 Excavate/Cap
12 844 31 47 Excavate/Cap
13 1,611 60 90 Cap
14 462 17 26 Excavate/Cap
15 1,466 54 81 Cap
16 341 13 19 Cap

Total 5,967 221 11,506

Area
(square feet)

Volume
(cubic yards)

Volume
(tons)

72,891 2,700 4,050
34,456 1,276 1,914

Total 107,347 3,976 5,964

Area 1

Area 2

Area 3

Area 5

Excavate/Cap Total
Cap Total

TABLE 2

230 DEMAREST STREET, RIDGEWOOD, NEW JERSEY

Summary of Remediation Area/Volume Calculations

ORCHARD ELEMENTARY SCHOOL
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Photograph 1: View looking west showing the existing impervious surfaces (asphalt parking lot, cement and paver sidewalks, and the building).



Photograph 2: View looking west showing the existing impervious surfaces at the eastern portion of the building (macadam play area, cement
sidewalk, mulch area and the building).



Photograph 3: View looking east showing the existing impervious surfaces (paver block) at the front of the building - amphitheater area.



Photograph 4: View looking east showing the mulched playground area at the western portion of the building.
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