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1.0 INTRODUCTION

As required by the Consent Order on Sediment Remediation and Financial Assurances
(Consent Order) entered by the U.S. District Court (District of New Jersey) on May 28, 2008 in
the matter of Interfaith Community Organization et al vs. Honeywell International et al, and
Riverkeeper, Inc., et al vs. Honeywell International et al (Civil Action Nos. 95-2097 and
06-0022), Honeywell conducted sediment remediation in the Hackensack River in the vicinity of
Study Area (SA) 7 (Site) along Route 440 in Jersey City, New Jersey. The Consent Order, as
amended in September 2013, set forth the following specific components of dredging, capping,
and monitored natural recovery (MNR) for the Sediment Remedy and the requirements for a
long-term monitoring program (LTMP):

e Dredging and subsequent capping in a 0.5 acre area adjacent to the SA-7 bulkhead.
Sediments were dredged to a depth of 2 feet (ft) and then capped with 18 inches of sand
and armoring.

e Capping of surface sediments (i.e., between depths of 0 to 1 ft) with total chromium
concentrations greater than 370 parts per million (ppm) to achieve a 1 ft layer of natural
sediments and/or cap material with a concentration of less than 370 ppm total chromium.

0 A six-inch cap placed over a total of 19 acres
o0 A twelve-inch cap placed over a total of 18 acres

¢ MNR in a total areas of 33 acres where sediments less than 1 ft below the sediment
surface are below 370 ppm total chromium but sediments deeper than 1 ft in these areas
exceed 370 ppm.

e Long-term monitoring to assess the on-going effectiveness of the sediment remedy (i.e.,
maintenance and/or verification of cap integrity, data collection on nature of benthic
community following implementation, erosion monitoring of MNR areas). Long-term
monitoring will be performed in accordance with a Long-Term Monitoring Plan (LTMP)
for a period of approximately 15 to 25 years following implementation of the remedy.

Capping of three areas (Areas 16, 22, and 28) has been deferred to a future date pending work
to be performed adjacent to these areas which could result in disturbance to the cap integrity.
These areas will be added to the monitoring program once they are completed.

A Long Term Monitoring Plan (LTMP) was developed as part of the 100% Design for Study
Area 7 (Cornerstone/ENVIRON 2012) and defined the scope and methods to be implemented to
satisfy the requirements of the Consent Order. The monitoring tasks and events outlined in the
LTMP are based on the following objectives, as specified in Paragraph 29 of the Consent Order:

e Provide monitoring to ensure that the integrity of the caps is maintained.
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In areas of MNR, confirm either that i) deposition of additional sediments is continuing,
or ii) the contemporaneous bathymetry of the river bottom shows an increase or less
than a four-inch decrease in the measured elevation of the river bottom.

Collect data regarding the nature of the benthic community in remediated sediments
after the implementation of the remedy.

The LTMP provides for the following monitoring events:

a.

b.

“First-Five Year Monitoring Activities” will take place in Years 1, 2, and 5.

“Post-High Energy Event Monitoring Activities” will take place promptly following High
Energy Events. The Consent Order defines “High Energy Events” as follows:

i. “Ab0-year rainfall event defined by the National Weather Service as a 24-hour
period of rainfall exceeding the maximum 50-year/24-hour accumulation, as recorded
at Newark Airport;

ii. A 10-year storm surge event defined as a hurricane event (not a “nor’easter”)
resulting in an increase in ocean level of either 0.64 meters above normal tidal
cycling at the Battery Park tide gauge or 1.40 meters above mean sea level (MSL);
or

iii. A wind event achieving 34 to 40 knots, coming from the south through the west,
averaged over 6 hours, as recorded at Newark Airport.”

“Five-Year Interval Monitoring Activities” will take place at 5-year intervals after Year 5
until either the objectives of the particular monitoring activity have been achieved and
maintained for a period of 15 years and through at least two High Energy Events or the
remedy has been in place for 25 years and met the objectives, whichever is shorter.
According to the Consent Order, if after 25 years any of the objectives has not been met
or if any of the objectives is close to being violated, monitoring will continue in 5-year
intervals until it is clear that the objectives have been met.

The elements of the long term monitoring program are summarized on Tables 1 and 2.

The specific monitoring to be performed for the First-Five Year Monitoring Activities is defined in
this First Five Year Implementation Plan (Implementation Plan). However, the tools and the
schedule may be modified in the future to reflect new information or to adjust to field conditions.
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Table 1: Summary of Long Term Monitoring of the Capped Areas

Monitoring Elements for Capped Areas YEAR LTMP Section
1|2]|5]|6t015] 20 | 25 | HEV Reference

Hydraulic and Hydrodynamic Evaluation

Routine Monitoring and Analysis X | X | X 41.1

Severe Event Monitoring and Analysis X | X | X X Note 1 |4.1.1
Bathymetry X[ XX X X X Note 2 |4.1.2
Cap Integrity Monitoring X X Note 3 |4.1.3
Pore Water Sampling X | X | X Note 4, 5 42.1
Surface Sediment Sampling X Note 5 42.2
Sediment Trap Sampling Note 6 423
Biological Monitoring X ‘ | X | Note 5 4.3

HEV: Following all High Energy Events

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

After 15 years, high-event assessments will be discontinued if the monitoring objectives have been achieved
and maintained for 15 years and through at least two high energy events.

Bathymetric surveys will be conducted following up to two high-energy events (if not encountered in the first
five years). No additional surveys will be performed if bathymetric surveys show no negative impacts on
overall cap integrity (i.e., cap maintains coverage of target areas) for a period of 15 years and through two
high-energy events, or a total period of 25 years, whichever is shorter.

After Year 5, routine sediment cap integrity monitoring will be discontinued unless data collected during the
first five years of monitoring indicate that additional monitoring is warranted. Monitoring will still be
conducted following a high-energy event if two such events did not occur within the first five years.
Monitoring may also be performed after Year 5 if the bathymetry survey identifies an area of potential
erosion warranting further assessment (see Section 4.1.2)

The first year of pore water sampling is limited to those areas of potential intermediate groundwater plume
upwelling identified in the 2007 Final Groundwater Investigation Report, Honeywell Study Area 7 Site; this
corresponds to portions of Cap Areas 1, 6, 8, 13, and 18 . In Year 2, sampling will be performed in Areas 1,
8, 13 and 18.

After Year 5, sampling will be discontinued, unless the data collected during the first five years of monitoring
indicate further monitoring is warranted.

If surface sediment sampling of capped areas results in the detection of total chromium concentrations
greater than 370 ppm, sediment trap sampling units may be deployed in those areas to further assess site
conditions and to evaluate potential contaminant sources.

UG EAEES ENVIRON
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Table 2:  Summary of Long Term Monitoring of the MNR Areas

YEAR ;
Monitoring Elements for MNR Areas LTMI: Section
1|2|5|6to15| 20 | 25 | HEV Reference

Hydraulic and Hydrodynamic Evaluation

Routine Monitoring and Analysis XXX 5.1
Severe Event Monitoring and Analysis XXX X Note 1 |[5.1

Bathymetry XXX X X X Note 2 |[5.2

Sediment Profile Imaging X[ XX Note 3 |5.3

Sediment Core Sampling Note 4 52,72

HEV: Following all High Energy Events

Note 1: After 15 years, severe event assessments will be discontinued if the monitoring objectives have been
achieved and maintained for 15 years and through at least two high energy events.

Note 2: Bathymetric surveys will be conducted following up to two high-energy events (if not encountered in the first
five years). Following at least two high energy events, bathymetry surveys will be conducted only in MNR
areas where erosion may have resulted in more than a 4-inch decrease in the elevation of the sediment
surface, based on the results of the hydrodynamic evaluation.

Note 3: Following high energy events, SPI surveys will be performed in MNR areas where erosion may have
resulted in more than a four-inch decrease in surface sediment elevations based on the hydrodynamic
evaluation and measured observations

Note 4: In the event that a bathymetric survey identifies an Erosional Area as defined in the LTMP, sampling of top

12-inches sediment for total chromium in Erosion Areas is required to confirm that concentrations in top 12-
inches remain below 370 ppm.
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2.0 AS-BUILT CONDITIONS

The sediment remedy required by the Consent Order and detailed in the 100% Design Report
consisted of:

e Dredging to a depth of 2 feet and then capping with 18 inches of clean soil in the area
adjacent to the SA-7 bulkhead.

e Capping of 30 areas covering 37 acres of river sediment.

¢ MNR of 33 acres.

The as-built limits of capping are shown on Figures 1 and 2. The sediment remedy was
completed on October 8, 2013, with the exception of Cap Areas 16, 22, and 28. Cap Areasl6
and 22 are to be addressed as part of the proposed Beneficial Environmental Project at Droyers
Cove. Capping of Area 28 is to be performed following the completion of repairs or replacement
of a water pipeline located immediately adjacent to the cap area by the Bayonne Municipal
Utilities Authority.

2.1 Cap Construction

As specified in the 100% Design Report, the sediment caps consisted of a layer of sand under
the armor layer. In some cap areas, a filter layer was also installed between the sand and
armor layer. Capping materials consisted of sand (i.e., grits of the quarrying process), filter
(washed 0.75” stone), and armor (0.75” stone, 1.0” stone, 2.5" stone, 3.5” stone, 6” rip-rap, 10"
stone). Material placement verification included confirmation of coverage, thickness verification
measurements and tracking of the tonnage of material placed. A summary of the as-built cap
construction for each cap area is provided on Table 3. For each cap area, Table 3 provides the
average sand layer thickness, average filter layer thickness (where installed), average armor
layer thickness, and the armor stone size.

2.2 Long-Term Monitoring Plates

Prior to placement of capping material, long-term monitoring plates were installed at predefined
locations within each cap area. These plates are to be used to evaluate potential material loss
as part of the long term monitoring program. For this purpose, the plates were constructed with
stick-up posts sized based on the anticipated cap thickness for each cap area (i.e., design cap
thickness plus placement tolerances). Two types of long term monitoring plated deployed
(Intertidal and Subtidal):

e For subtidal cap areas, the stick-up post lengths were designed to exceed the total
anticipated cap thickness by at least two inches. However, due to over-placement of
materials in some cap areas, it is anticipated that the stick-up posts for some long-term

UG EAEES ENVIRON
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monitoring plates are buried entirely (e.g., Long Term Monitoring Plates 2A, 3A, 6A, 7B,
7C, 10A, 11A, 11B, 11D, 11E, 14A, 15A, 18A, 18B, 19A, 20A, 21A, 25A, and 30A).

e Forintertidal cap areas, the stick-up post lengths were designed to be covered by at
least two inches of capping material.

Upon placement, the GPS coordinates of the long-term monitoring plates were recorded. The
as-built locations of the long-term monitoring plates are provided on Figures 1 and 2. Based on
the as-built cap thicknesses, the estimated exposed length of the monitoring plate stickup posts
are listed on Table 3.

2.3 Post-Construction Conditions

Records of surface water stage elevations and weather events were obtained to identify any
“high energy events” that between the completion of sediment cap construction and the
implementation of the LTMP. As specified in the LTMP, monitoring of hydraulic conditions near
SA-7 includes collection of surface water elevations from the Battery Park gauge and wind and
precipitation records from Newark Airport weather station. The water levels as measured at the
Battery Park Gauge from October 2013 to April 2014 are provided on Figure 3; the peak height
recorded during this period wasl1.4 meters (m) above mean sea level on January 3, 2014. The
weather conditions in Newark, NJ during this same period of time are summarized on Figure 4;
the maximum sustained wind speed during this period was 38 mph (33 knots) and the maximum
precipitation was 2.3 inches.

NOAA/NOS/CO-OPS
Verified Hourly Heights at 8518750, The Battery NY Datums
From 2013/10/02 00:00 GMT to 2014/04/29 23:59 GMT (NavD)

{1 Lt ' | il ew
il ! .l L

= : (| el IR | i | i ! oo L] L i1 {1 £ —_—]
Ll i ww mhkl f IWV» il DGR L -j -
/ | !l "l (] li A lll'_] | ¢ I i | My, ML

inMMMNw ol Iﬁl\pJ“_”$LuHW¢W }m«¢|Jn. IMWM_J |
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=

Options for Linits. Shift dates

BS18750 The Battery, NY Melers | Back 1 Day Forward 1 Day
From Timezone Interval

Oct - 2 = 2013 GMT - 6 min 1hr HL Month
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= M = 2014 NAVD » Plot Data Only

Figure 3: Water levels at the Battery Park, NY Gauge (October 2013 — April 2014).

Source:
http://tidesandcurrents.noaa.gov/waterlevels.html|?id=8518750&units=metric&bdate=20131002&edate=20140429&timezone=GMT&
datum=NAVD&interval=h&action=
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Weather History for Newark, NJ
October 1, 2013 through April 28, 2014
October 1, 2013 through April 28, 2014
October  [+] 1 [+] 2013[+]. 10 - April (v 28]~] 2014[~] Go |
Daily Weekly Monthly Custom
Max Avg Min Syl
Temperature
Max Temperature 89 °F 50 °F 16 °F
Mean Temperature 76 °F 41 °F 10 °F
Min Temperature 65 °F 33°F 3°F
Degree Days
Heating Degree Days (base 65) 55 24 0 5012
Cooling Degree Days (base 65) 11 0 0 55
Growing Degree Days (base 50) 26 2 0 492
Dew Point
Dew Point 72°F 28°F <16 °F
Precipitation
Precipitation 2.29in 0,13 in 0.00in 2218in
Snowdepth 18.0in 14in 0.0in
Wind
Wind 38 mph 10 mph 0 mph
Gust Wind 51 mph 24 mph 16 mph
Sea Level Pressure
Sea Level Pressure 30.77 in 30.07 in 29.02 in

Figure 4: Weather Conditions at Newark Airport (October 2013 — April 2014).

Source:
http://www.wunderground.com/history/airport/KEWR/2013/10/1/CustomHistory.html?dayend=28&monthend=4&yearend=2014&req
city=NA&reqg_state=NA&req_statename=NA
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Table 3: As-Built Cap Construction and Monitoring Plate Details

CAP DETAILS MONITORING PLATES
Average Sand 'Average Average ) Average Interdidal Stickup Expected
Layer Filter Layer | Armor Layer | Armor Size Total Exposed
Cap Area R ) ) . ) Plate ID or length
Thickness Thickness Thickness (inches) | Thickness subtidal (inches) Length*
(inches) (inches) (inches) (inches) (inches)
1 4.7 NA 6.6 0.75 11.2 1A Subtidal 12 1
2 7.2 NA 6.7 0.75 13.9 2A Subtidal 12 0
3 4.6 MNA 6.4 0.75 11.0 3A Subtidal 15 0
4 5.2 MNA 6.3 0.75 11.5 MNA Subtidal MNA MNA
5 6.0 6.6 6.2 2.5 18.8 SA Intertidal 8 0
BA 6.4 6.2 6.0 1 18.6 NA Intertidal NA NA
6B 6.1 58 6.3 25 18.2 BA Subtidal 8 0
7A 7.6 NA 5.6 0.75 133 A Subtidal L2 2
7c Subtidal 8 0
7B 6.1 8.4 10.4 2.5 24.9 7B Subtidal 8 0
JC 5.7 6.7 11.9 35 243 MNA Subtidal MNA MNA
8A 7.6 NA 5.5 0.75 13.0 NA Subtidal MNA NA
8B 8.5 5.7 5.3 1 19.5 BA Subtidal 18 5
S 6.2 4.4 6.1 1 16.7 94 Subtidal 18 5
10 9.3 NA 4.4 0.75 13.7 104 Subtidal 12 0
11A 6.1 3.7 9.9 2.5 24.7 MNA Subtidal MNA MNA
11A Subtidal 18 0
118 6.8 6.6 5.9 1 19.3 118 Subtidal 18 0
11C Subtidal 18 1
11E Subtidal 18 0
11C 5.4 5.9 6.7 25 18.0 110 Subtidal : °
11F Intertidal 8 0
12 MNA NA 24.2 10 24.2 NA Subtidal MNA NA
138 Intertidal 15 0
13A 7.5 5.2 6.2 1.0 15.0
13D Intertidal 15 0
138 6.7 5.9 6.5 25 19.1 134 { Intertidal L 0
13C Intertidal 15 0
14 10.3 MNA 7.1 0.75 17.4 144 Subtidal 15 0
15 8.6 MNA 7.2 0.75 15.8 15A Subtidal 15 0
17A Subtidal 24 3
17 9.4 7.2 7.8 2.5 24.3 178 Subtidal 24 2
17C Subtidal 24 2
18A 8.9 NA 7.1 0.75 16 184 aubtical 12 0
188 Subtidal 15 0
18B 8.6 6.7 7.8 2.5 23.1 MNA Subtidal MNA MNA
19A 9.9 6.0 7.4 1 23.3 MNA Subtidal MNA MNA
198 11.1 NA 7.2 0.75 18.4 194 Subtidal 15 0
20 10.7 NA 8.0 0.75 18.6 20A Subtidal 15 0
21 9.5 MNA 7.8 0.75 17.3 21A Subtidal 15
23 10.8 MNA 10.3 0.75 21.1 MNA Subtidal MNA MNA
24 5.7 7.1 7.5 25 20.3 MNA Subtidal MNA MNA
25 6.5 NA 5.4 0.75 11.9 25A Subtidal 12 0
26 7.0 7.1 8.0 2.5 22.1 26A Intertidal 8 0
27 6.1 NA 7.1 0.75 13.3 274 Subtidal 12 3
25A 8.1 8.0 8.0 2.5 24.1 25B Subtidal 24 1
208 7.7 6.9 6.9 1 215 294 Subtida| 24 >
25C Subtidal 24 4
30A 35 7.2 5.6 1 16.3 NA Subtidal NA NA
30B 6.7 6.7 7.6 2.5 20.9 30A Intertidal 2 0
* = Expected exposed length was determined based on plate stickup length and average cap thickness measurement around the
plate location.

-8-
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3.0 SCOPE OF WORK

The scope of work for the first five years of the long-term monitoring program includes the
following tasks:

Hydraulic and Hydrodynamic Evaluation
Bathymetric Survey

Cap Integrity Monitoring

Pore Water Sampling

Sediment Profile Imaging (SPI)

Biological Sampling

Surface Sediment Sampling in Capped Areas
High Energy Events

The scope and approach for each of the tasks is defined below.

3.1 Hydraulic and Hydrodynamic Evaluation

Records of river stage elevations and weather events will be obtained to identify “high energy
events” that would warrant additional inspection of the cap and MNR areas. Monitoring of
hydraulic conditions near SA-7 will include collection of surface water elevations from the
Battery Park gauge and wind and precipitation records from Newark Airport weather station.
The tidal gauge station established near SA-7 for the prior site investigation activities may also
be used to monitor hydraulic conditions, including diurnal flows, wet-weather conditions and
high-energy events.

Monitoring data will be retrieved on a quarterly basis and assessed annually during the first five
years. The assessment will be based on a comparison with the conditions modeled as part of
the Remedial Alternatives Analysis (RAA; ENVIRON 2006b) and 100% Design Report, to
identify significant and sustained conditions that were not considered in the design of the
sediment caps or MNR program. In the event such events are identified, then the hydrodynamic
model will be updated with the latest monitoring data to evaluate and update velocities and
shear stresses predicted in the capped and MNR areas. The need for updated modeling will be
determined based on observed conditions relative to the modeled conditions as summarized on
Table 4.

Appendix A provides the results from the prior modeling for the 100 year storm surge
simulation and a composite map that details wind wave generated shear stress values for the
various events models.! In terms of an erosion potential, shear stress values in excess of 140
dynes /cm? are estimated to initiate motion of a 0.4-inch stone; as designed, none of the cap
areas are expected to erode based on the model predicted shear stress values.

1 A1,000 year storm surge map because this simulation actually predicts smaller shear stress values when
compared with the 100 year storm. The greater depths of the 1,000 year storm surge outweigh the larger velocities

predicted, giving smaller simulated shear stress values for the site.
-9-
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Table 4: Summary of Hydrodynamic Modeling Conditions

High Energy Event Modeled Condition for Remedy Design

10 year storm event: 0.64 meter rise Extreme historical 100 and 1,000 year storm surge events were evaluated
above normal high water tidal elevation |as part of the sediment stability analysis for the site. The peak surge

of Battery Park gage or 1.4 meters values used for the two respective events were 3.0 meters and 3.6
above MSL meters above MSL, respectively.

Wind event of 34 to 40 knots from south | A wind/wave analysis was performed for the design of the sediment caps.
through the west, sustained over 6 The analysis used 15 minute peak wind events of 58.8 knots (30.2 m/s)
hours from west and 66.0 knots (35 m/s) from the southwest based on the 100
year recurrence interval wind measured at Newark Airport.

50 year — 24 hour rain event An analysis of extreme flooding events on the Hackensack River was
performed for the design of the sediment caps (based on conditions
observed during Hurricane Floyd). This analysis reflected between 10
and 14 inches of rainfall in the Hackensack River watershed, resulting
in peak flows on the Hackensack that were approximately three times
greater than estimated 100 year flood flows. By comparison, the 50 year -
24 hour rain event as measured at Newark Airport is estimated at 7.2
inches.

Results of the hydrodynamic evaluation will be used to assess overall cap stability and erosion
patterns, if evident. If cap erosion potential is evident, those areas will be examined using the
bathymetric data and/or measurements of the cap thickness. For MNR areas, results of the
analyses, in combination with bathymetric data, will be used to identify and examine areas
prone to erosion (defined as greater than 4 inches of bed elevation change), and confirm that
the MNR processes are ongoing.

3.2 Bathymetric Survey (Multi Beam)

High-resolution multibeam bathymetric surveys will be conducted in Years 1, 2, and 5 over the
70-acre remedy area (see Figures 1 and 2). The surveys will be completed using a survey
boat, R2 Sonic multibeam sonar or equivalent, and a RTK-DGPS precision positioning
equipment. These surveys will be used as part of the long-term cap integrity assessment to
identify whether portions of the cap are eroding or have been compromised and to monitor
sediment bed elevations in MNR areas.

Bathymetric surfaces will be generated using AutoCAD and evaluated against the bathymetric
survey conducted in year 1, which will serve as a baseline condition. In comparing surveys from
a monitoring event with the baseline survey, the estimated difference between the two surveys
will be averaged over ¥%-acre subareas. In addition, thickness verification measurements (see
Section 3.3 below) will be considered in evaluating differences between bathymetric surveys.
This analysis will be used to identify locations requiring a more detailed evaluation and/or direct
inspection. Collectively, this data will be used to define the extent of cap areas requiring repair
due to compromised conditions.

When conducting this assessment, inherent survey accuracy limits, as well as native sediment
consolidation in capped areas will be considered. In particular, the placement of the sediment
cap can result in sediment consolidation over time, which may limit the utility of bathymetry
measurements for direct measurement of cap thicknesses.

-10-
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3.3 Cap Integrity Monitoring

Cap integrity monitoring will be performed by verifying cap thickness using the 38 long-term
monitoring plates that were installed within capped areas during remedy implementation (see
Figures 1 and 2). As presented on Table 3, the long term-monitoring plates were installed in
both subtidal and intertidal areas. The long-term monitoring plates include four posts with rings
spaced at 1-inch intervals.

As part of this task, the 38 long-term monitoring plates will be inspected to determine if there is
any observable loss of cap material. Inspections of the monitoring plates will be performed in
Years 1 and 5. Specifically,

a. Forthe 28 long-term monitoring plates located in subtidal areas, the long-term
monitoring plates will be located based on their GPS coordinates, and divers or remote
underwater cameras will be used to measure the exposed length of the posts on
monitoring plates expected to be exposed above the cap surface. In addition, a 10-ft by
10-ft area around the GPS defined plate location will be video surveyed regardless of
whether the plate posts are exposed above the cap surface. The exposed length of the
posts will be compared against prior measurements to establish the amount of cap
material loss.

b. Forthe 10 long-term monitoring plates located within intertidal areas, the long-term
monitoring plates will be located based on their GPS coordinates at low tide, when the
cap is exposed. If the monitoring posts are exposed, the exposed length will be
measured (as exposed conditions indicate loss of cap material). Where applicable, the
exposed length of the posts will be compared against prior measurements to establish
the amount of cap material loss. Regardless of whether the plate posts are exposed
above the cap surface, al0-ft by 10-ft area around the GPS defined plate location will be
video surveyed.

Cap thickness verification locations are divided into 2 groups to be inspected in alternating
events, such that only half the intertidal and half the subtidal monitoring plates will be inspected
in each event. As indicated on Figures 1 and 2, one set of 14 subtidal locations and 5 intertidal
locations will be inspected in Year 1; and the second set of 14 subtidal locations and

5 intertidal locations will be inspected in Year 5.

3.4 Sediment Profile Imaging (SPI)

SPI will be conducted in Years 1, 2, and 5 to evaluate surface sediment deposition and
sediment bed stability in MNR areas. SPI will only be performed within the top 12 inches of
native sediment materials at 10 representative MNR locations uniformly spaced across the MNR
area and distributed between both intertidal and subtidal areas (Figures 1 and 2). SPI will not
be performed in capped areas.

A DGPS system will be used to navigate to and record SPI locations. It is expected that at least
three images will be taken at each SPI location.

-11-
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3.5 Pore Water Sampling

Pore water sampling from the capped areas will initially be conducted in those areas of potential
intermediate groundwater plume upwelling identified in the 2007 Final Groundwater
Investigation Report Honeywell Study Area 7 Site; this corresponds to portions of cap areas 1,
6, 8, 13, and 18 (locations designated 1A, 6A, 8A, 13A — 13D, and 18B). This sampling will be
performed in Year 1. In Years 2 and 5, sampling will be performed at locations 1A, 8A, 13A,
13B, 13C and 18B. After Year 5, sampling will be discontinued, unless the data collected during
the first five years of monitoring indicate further monitoring is warranted.

As shown on Figures 1 and 2, a total of eight (8) pore water locations will be sampled in the
Year 1 event. In Years 2 and 5, a total of six (6) locations will be sampled. Sampling will be
conducted within 10 to 20 feet of the installed cap thickness monitoring plate locations, leaving
room to prevent damage to the plate and biasing toward cap verification locations where the
sand layer was thicker. At each location, a Solinist® Drive Point Piezometer or equivalent
groundwater push point sampler will be pushed or driven into the sand layer of the cap. Once
embedded, a pore water sample will be withdrawn using a peristaltic pump and polyethylene
tubing from inside the piezometer. Samples will be placed in laboratory supplied glassware and
sent to a New Jersey certified laboratory for hexavalent chromium analysis.

The detected concentrations will be compared with the acute and chronic ambient saline water
guality criteria (AWQC) for hexavalent chromium. Sample procedures are provided in Appendix
B.

3.6 Biological Sampling

Biological monitoring will be conducted in Years 1 and 5 within capped areas and background
areas to evaluate the recolonization of benthic species within the remediated areas and define
whether additional biological sampling is warranted. Benthic community sampling and analysis
will be conducted at locations proximate to 20 of the 38 long-term monitoring plates that were
installed within capped areas (Figures 1 and 2) and three (3) off-site background locations
(Figure 5). Selection of sampling locations will be based on an alternating selection process
and locations will be distributed between both intertidal and subtidal capped areas described for
Section 3.5.

Biological sampling at subtidal locations and off-site background locations will be conducted
from a pontoon vessel. Sampling at intertidal locations will be conducted at low tide, when the
capped area is exposed. Sampling will be conducted using a box corer, ponar sampler,
Eckman sampler, or other suitable means that provide a representative sample of the upper

12 inches of cap materials. Collected samples will be sieved using a 500 micron bucket type
sieve and a manageable size of sieved sample will be containerized, field preserved, and sent
to a biological laboratory for taxonomy testing. Sample procedures are provided in Appendix B.

3.7 Surface Sediment Sampling in Cap Areas

Surface sediment sampling in cap areas will be conducted in Year 5 to measure total chromium
in the upper one-foot of the sediment cap. Surface sediment sampling will be conducted at
locations proximate to 20 of the 38 long-term monitoring plates that were installed within the
capped areas (Figures 1 and 2). Selection of sampling locations will be based on an

-12-
UG EAEES ENVIRON



Long Term Monitoring Program
First Five Year Implementation Plan
Study Area 7 Sediment Remedy
Revised June 10, 2015

alternating selection process and locations will be distributed between both intertidal and
subtidal capped areas described for Section 3.5.

Sampling in subtidal areas will be conducted using a sampling vessel using push coring or
vibracoring equipment to retrieve two to four inch diameter rigid liner samples. While only the
upper twelve inches of cap will be sampled, push or vibratory cores will be advanced into the
underlying sediment to “plug” the core and prevent loss of sample. Push coring will be
attempted first and if this methodology does not allow the collection of the sediment samples,
vibracoring will be utilized. Sampling in intertidal areas will be conducted using push coring
equipment at low tide, when the capped areas are exposed.

Core samples will be cut lengthwise and samples will be collected from the upper 12 inches.
Sediment samples will be placed in laboratory supplied glassware and sent to a New Jersey
certified laboratory for total chromium testing. Analytical results will be compared with the
Consent Order specified limit of 370 ppm. Sample procedures are provided in Appendix B.

3.8 High Energy Event

Following a high energy event identified in Task 1, a bathymetric survey, cap thickness
verification, and MNR area SPI survey are to be performed.

3.9 Reporting

Monitoring reports presenting the results of the long-term monitoring activities in the capped,
MNR, and reference areas will be prepared following completion of each monitoring event in
Years 1, 2, and 5. In Years 3 and 4, a report summarizing the hydrologic and weather data will
be prepared. The report will include chemical and geotechnical analyses in tabular format. In
addition, these data will be presented on maps and cross sections, as appropriate. The
information presented in the monitoring reports will be used to demonstrate long term stability of
the capped and MNR areas, and to assess whether modifications to the scope, location, extent,
or magnitude of the monitoring activities in subsequent events is warranted.

In addition, a memorandum presenting hydraulic monitoring assessment results will be prepared
and submitted on a yearly basis.

-13-
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40 IMPLEMENTATION SCHEDULE

All field activities will be performed during the period of June through October in Years 1, 2
and 5. The first task performed will be the bathymetric survey to identify (1) areas where a cap
is eroding or has been compromised, and (2) erosion may have resulted in more than a 4-inch
decrease in the elevation of the sediment surface in MNR areas. The results of the survey will
be reviewed to determine if specific cap and/or MNR areas require inspection during
implementation of the field program.

Monitoring specified in Section 3.8 will also be conducted within 60 days following a high-energy
events, unless the event occurs within 60 days or during the schedule field events defined in
Sections 3.2 through 3.7.

-14-
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ENVIRON International Corporation
STANDARD OPERATING PROCEDURE
#001

DECONTAMINATION PROCEDURE

1.0 DECONTAMINATION OF PUMPS AND BAILERS

Decontamination of sampling equipment is vital in the prevention of cross-
contamination. The method used will vary depending on the analytes which are
being sampled. Decontamination becomes most significant when sampling for
constituents present in the parts per billion or parts per trillion range.

11 Portable Pumps (Peristaltic Pump)

Disassemble the pump by unscrewing the discharge-hose adaptor and
removing the inlet screen; then, remove the four Phillips screws which
secure the pumphead to the motor case (Do not remove the single screw at
the base of the motor housing).

Clean the Teflon rotors and the stainless steel in warm detergent solution,
using a stiff bristled brush to clean the parts. The hose adaptor, pumphead,
screen and screws should also be cleaned and, if deemed necessary, they
too may be scoured with a brush. Rinse all parts with tap water. Rinse all
parts with 10 percent nitric acid solution. Rinse all parts with distilled
water. Reassemble pump and rinse internally and externally with ASTM
Type IV or better reagent grade water.

1.2 Submersible Pump

Since these pumps usually remain dedicated to one well, cross-
contamination is not a problem. If for any reason the pump is removed or
relocated to another well, the decontamination procedures described above
should be followed, except that the pump need not be disassembled.

1.3 Bailers

1.3.1 Non-Disposable Bailers

Clean bailer and rope or wire line with warm detergent solution. Rinse
with tap water. Rinse bailer with 10 percent nitric acid solution. Rinse
bailer and rope twice with distilled water, once with ASTM Type IV or
better reagent grade water, drain, and air dry in an uncontaminated area.
Place clean bailers and ropes in clean transportation tubes or wrap in clean
aluminum foil.



1.3.1 Disposable Bailers

No cleaning is required for the disposable apparatus since it is only used
one time and then disposed. Care should be taken to properly dispose of
the apparatus.

20 DECONTAMINATION OF SAMPLING DEVICES AND TOOLS

2.1

2.2

2.3

2.4

Field Filtration Apparatus
2.1.1 Non-Disposable Filtration Apparatus

Disassemble permanent filtration kit parts, then wash all parts in
warm detergent solution, then rinse all parts with tap water, then
rinse all parts with 10 percent nitric acid solution, then rinse all
parts twice with distilled water, once with ASTM Type IV or better
reagent grade water, and then air dry.

2.1.2 Disposable Filtration Apparatus

No cleaning is required for the disposable apparatus since it is only
used one time and then disposed. Care should be taken to properly
dispose of the apparatus. However, the plastic hose connecting the
vacuum pump to the filtration apparatus should be cleaned, as
described above, whenever hose contamination is suspected.

Sample Bottles

All sample bottles should be pre-cleaned at the central laboratory (bacteria
bottles, special organic bottles, etc.) and do not require cleaning. The
disposable plastic sample bottles should be used directly as obtained from
the laboratory, but should receive a field rinse with sample water prior to
actual sample collection.

Water Level Indicator

This device should be cleaned in the office with detergent solution
followed by tap water rinse and a final distilled water rinse. Between
wells, the level indicator should be rinsed with distilled water.

Miscellaneous Equipment

For non-dedicated equipment composed of glass, stainless steel, metal or
plastic, the following procedure may be used.



Remove gross soil/material with stiff brush and tap water and wash/scrub
with non-phosphate detergent and tap water. Rinse thoroughly with
deionized water. Complete the final rinse with distilled water, deionized,
or organic-free water as appropriate. (Note: Steam cleaning may be
substituted and/or added during the decontamination of Hollow Stem
Augers or Geoprobe sampling equipment)

SPECIAL NOTE: Whenever sampling equipment is severely contaminated with organics
such as oil, special decontamination procedures should be followed. A detergent solution
should be used first, if visible contamination remains on the equipment, it may be
necessary to use a solvent rinse. Laboratory grade hexane will usually be sufficient to
remove most organics. The equipment should then be subjected to the normal cleaning
procedure once the solvent residue has been air-dried. Normally, this cleaning procedure
will be done in the lab.
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PROCEDURE FOR SAMPLING LIQUIDS USING A BAILER OR OTHER

TRANSFER DEVICE

1.0 TRANSFER DEVICES

2.0

3.0

A bailer or other container constructed of inert material, such as stainless steel or
Teflon, can be used to transfer liquids from their sources to a sample bottle.
Depending upon the sampling application, the transfer vessel can be either disposed

or reused.

If reused, the vessel should be thoroughly decontaminated prior to

sampling a different source.
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1.2

USES

Advantages

A bailer or other transfer device is portable and simple to use. The
transfer device prevents unnecessary contamination of the outer surface of
the sample bottle that would otherwise result from direct immersion into
the liquid. Use of this device also prevents sampling personnel from
having to physically contact the sample source.

Disadvantages

Using a bailer makes it difficult to ascertain where within the water
column the sample is collected. The disturbance of the water column by
the samplers also allows for oxidation of the sample. Due to the low
volume that is collected by the bailer, these transfer devices are
impractical for removing large volumes of water.

A bailer/transfer device can be utilized in most sampling situations except those
where aeration must be eliminated, such as volatile organic analysis or where
significant material may be lost due to adhesion to the transfer container.

PROCEDURE FOR USE

1. Submerge the bailer or other suitable device with minimal surface
disturbance.

2. Allow the device to fill slowly and continuously.

3. Retrieve the device from the liquid with minimal disturbance.
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Remove the cap from the sample bottle and slightly tilt the mouth of the bottle
below the bailer edge.

Empty the bailer slowly, allowing the sample stream to flow gently down the
side of the bottle with minimal entry turbulence.

Continue delivery of the sample until the bottle is almost completely filled.
Preserve the sample if necessary as per guidelines/requirements.

Check that a Teflon liner is present in the cap (if required). Secure the cap
tightly.

Label the sample bottle with an appropriate sample tag. Be sure to label the
tag carefully and clearly, addressing all the categories or parameters. Record
the information in the field logbook and complete a Chain-of-Custody Form.
Place the properly labeled sample bottle in an appropriate carrying container
maintained at 4°C
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SEDIMENT/BIOLOGICAL SAMPLING

Suspended and bedded sediments are defined as particulate organic and inorganic matter that suspend
in or are carried by the water, and/or accumulate in a loose, unconsolidated form on the bottom of
natural water bodies (USEPA, 2003). For the purpose of this SOP, sediments are generally defined as the
materials situated beneath an aqueous or intermittently aqueous layer and can be collected from static
(e.g. lake, reservoir, pond, wetland), flowing (e.g. river, stream, estuary), and/or marine systems.
Analysis of sediments may be biological, chemical, or physical in nature and may be used to evaluate
toxicity, benthic biota, extent and magnitude of chemical contamination, bioavailability of chemical
components, contaminant sources, migration pathways,, sediment physical properties (e.g., grain size,
plasticity, density, compressibility, strength, etc.), and/or sediment hydraulic characteristics (e.g.,
porosity, permeability, erodability, etc.).

1.0 EQUIPMENT/MATERIALS

Below is a general checklist of equipment that may be required for typical sediment sampling efforts.
Additional equipment may be specified in the project-specific HASP. This checklist includes an overall
summary of general equipment for different types of sediment sampling efforts (e.g. grab sampling, core
sampling).

1. General Sediment Sampling Equipment Checklist

e Appropriately-equipped, United States Coast Guard (USCG) certified sampling platform
or vessel (e.g., boat or barge equipped