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Responses to General Comments Related to the
Draft Leachate Mitigation Evaluation
for

Sections 2/8 and 3/4 - and Related Reports

L Comments on the "Draft Leachate Mitigation Evaluation for Sections 2/8 and 3/4"
(Report), January 1994.

A. General Comments:

1.

Response:

Based upon the information provided in Table 5.6-2, it is estimated that by
the year 2000, the Alternate 1 will reduce the uncontrolled: '

. horizontal leachate flow by 72% and 64% for Sections 2/8 and 3/4,
respectively.

~ o ——vertical leachate flow by 45% and 27% for Sections 2/8 and 3/4, -

respectively.

The above indicated information have been used to evaluate the in-stream
ammonia concentration in the Arthur Kill, Fresh Kills, Richmond Creek and
Main Stream. The NYCDOS has not provided any information regarding the
mass load reduction and the in-stream concentration for the toxic pollutants,
especially the heavy metals (i.e., copper, lead, nickel and zinc).

Based upon the above indicated reductions for ammonia, the average of the
horizontal leachate flow of 68% has been applied to the observed ambient .
metals data. We have assumed that the reduction in the ambient
concentration of the heavy metals is directly proportional to reduction in the
leachate flow. The results show exceedance of the water quality standards for
copper, lead and nickel even in the year 2000. Obviously, there will also be
water quality exceedances between now and the year 2000, and also beyond
the year 2000.

The computed leachate reduction in Table 5.6-2 doesn’t reflect the major leachate
reduction associated with implementing leachate mitigation measures at Sections

6/7 & 1/9. By implementing Alternative 1, uncontrolled horizontal leachate::r'.:.::.'l

reduction will be 90 percent. By the year 2015, it will exceed 97 percent. This
reduction will have significant impact on improving surface water quality of the
streams as presented in the report. However, it must be noted that the
composition of Fresh Kills water presently is as follows:
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Exfiltration from groundwater including leachate 1.3 mgd;
Freshwater 8.7 mgd;
Arthur Kill flood flows 800 mgd

Comparison of these flow volumes shows that the water quality of the Arthur Kill
limits the extent to which water quality in the creeks can be improved. In a recent
presentation, USEPA Region 2 characterized the water quality of the entire NY/NJ
Harbor, including the Arthur Kill, as impaired. Attachment ILA contains
USEPA'’s characterization table summarizing constituents for which water quality
standards are exceeded. These include copper, lead, nickel, and zinc.

Clearly water quality in the Arthur Kill limits the extent to which water quality
in the creeks can be improved (see Attachment ILLA). This is consistent with our
prediction of limited benefits attributable to the leachate mitigation system - local
measurable reduction in ammonia concentrations.

Current leachate loads to the Fresh Kills Creek system for the leachate indicator
parameters are shown in Table 9-15 of the Final Surface Water and Sediment
Report (FSWSR). This table is included in Attachment LA for your reference.
In summary loads for the noted toxic parameters and ammonia are shown below:

Leachate Fresh Kills
Current Load Contribution Standard Ambient
Ammonia 1910 kg/day 0.6 mg/l 1.0 mg/l 0.6 mg/l
Copper 0.147 kg/day  4.0x10”° mg/l 2.9x10? 2x10?
Lead 0.243 kg/day  5.0x10° mg/l 8.6x10° 1x107?
Nickel 0.159 kg/day  4.0x10° mg/l 7.1x10° 4x10°
Zinc 1.296 kg/day  2.0x10™ mg/l 5.8x10? 5x107?

Contribution of leachate to ambient concentrations are shown above for these
parameters as are the water quality standards or guidance values. Mean
concentration of these constituents at the Fresh Kills Stations at low tide are also
shown. With the exception of ammonia, the leachate contributed ambient
concentration is two orders of magnitude less than the standard or guidance value.
In other words, if all leachate were removed from the system, changes in ambient
concentrations of copper, lead, nickel, and zinc would not be measurable. Further
any improvement would be insufficient to bring these constituents within water
quality standards. Clearly as the comments suggests, there will be water quality
exceedance between now and the year 2000 and beyond even if all leachate is
removed from the system. The contribution of ammonia from leachate will be
reduced to 0.2 mg/l as a result of this project as shown in Attachment IL.B.1. This
is below harbor wide ambient levels.
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Response:

Water quality improvement is dependent upon not only the leachate mitigation
project, but also implementation of abatement measures for other sources. We
have contacted the Interstate Sanitation Commissioner, the City of New York, the
State of New Jersey and professionals responsible for studying other area-wide
sources of pollution in order to develop a cumulative abatement schedule. Such
information is not available. -

This feasibility study assesses effectiveness and impacts of five alternatives to
control leachate release to groundwater and surface waters. However, in
DEC comments on the Surface Water and Sediment Report (see below), it is
stated that the most significant impacts to surface waters from leachate
appear to be to the benthic community, with ammonia in sediments as the
most likely major cause of the depauperate communities found. In order to
appropriately assess effects/benefits to surface waters of leachate “control
alternatives it will be necessary to predict concentrations in sedimentsf
resulting from each alternative. Furthermore, the array of alternatives
assessed in this report were selected because it was believed that leachate

“ discharge primarily affected only upstream waters. What leachate controls -

would be necessary to reduce ammonia in interstitial water of sediments of
the Arthur Kill adjacent to the landfill and Fresh Kills and its tributaries to
below EPA water quality criteria for ammonia in saltwater? Would

additional alternatives need to be assessed for achieving this objective?

The objectives of the Leachate Mitigation Evaluation for Sections 2/8 and 3/4
were:

To develop and evaluate mitigation alternatives for controlling
leachate flow at Landfill Sections 2/8 and 3/4, assuming the
alternative- for leachate containment, collection, and treatment at
Landfill Sections 1/9 and 6/7 as required by the Consent Order and
as recommended in the Final Leachate Mitigation Report [FLMR]
(IT, 1993) is implemented.

To define the impact of any leachate flow from Landfill Sections
2/8 and 3/4 not controlled under each of the developed altcmati_v_es,'
in the context of the recommended site-wide alternative for Landfill,
Sections 1/9 and 6/7 presented in the FLMR. o

The basis for developing alternatives for Sections 2/8 and 3/4 is described in.
Section 5.1 of the Feasibility Study. Alternatives were selected to achieve the.
objective of leachate control throughout the area, not just in the upstream areas.

In response to your questions regarding impact to benthic communities and.
sediment quality controls, we find that:
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1. The USEPA criteria for ammonia in saltwater is not an appropriate
sediment quality criterion;

2, Sediment quality cannot be mitigated by leachate controls; and

3. The benthic community is affected by pollutant loads that are not
of leachate origin.

These conclusions are based on the discussions in Response to Comment ILD. and
in Response to Comment II.C. Furthermore, the feasibility and appropriateness
of predicting changes in sediment concentration due to each alternative are also
discussed also in Response to Comment II.C.

There are reasons to question the selected alternative. Some comments on
this follow:

Alternative 3 is included with alternatives 2, 4 and 5 as having "potential for
negative public sentiment” as compared to alternative 1. As presented in this
report, alternative 3 only adds wells for pump and treat of leachate, and
leachate treatment would be at facilities required for sites 1/9 and 6/7.
Therefore, what impacts from alternative 3 would cause more public reaction
than alternative 1?

Response:  As expressed at various public meetings including the annual public

meetings mandated by the Consent Order and community board meetings,
the public sentiment regarding the Fresh Kills landfill is (1) that operations
should be discontinued as soon as possible, (2) that leachate controls be
implemented expeditiously, (3) that the closed landfill sections be
developed for proper end use (preferably recreational areas and natural
habitats), and (4) that a strong commitment be made to never reopen the
closed landfill sections.

Alternatives like Alternative 3 that include leachate controls on the closed
Sections 2/8 and 3/4 that are equivalent to those on the active Sections 1/9
and 6/7 create a concern on the part of the public that DOS may consider
reactivating those closed areas. In addition, structural components
(leachate wells, pumping stations, headers, etc.) of the alternatives would ’
break up habitats and limit or conflict with the development of the desired
end use.

Implementation of any alternatives other than Alternative 1 will require
additional extensive investigations, analyses and design. Based on the
procedures laid out in the Consent Order that require multiple reviews by
the NYSDEC of work plans, preliminary, draft final and final designs, and
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other administrative requirements (including appropriation of funds,
procurement of services, permitting, etc.), the implementation of an
alternative will not be complete until at least the year 2000; and of even
more concern, due to the interconnected nature of the leachate mitigation
systems, the commencement of the leachate mitigation systems at Landfill
Sections 1/9 and 6/7 as well as ongoing closure operations at Landfill
Sections 2/8 and 3/4 would also be delayed. Such delays are contrary to
the public sentiment for immediate closure and the implementation of
controls rather than pursuit of additional studies.

b. It is not clear why alternative 3 would not be completed until 2000. It would
appear wells could be put in much sooner.

Response:

[Wyckoff_R.WPJFK01951.B

In response to NYSDEC comments on the Final Hydrogeological Report,
NYCDOS has initiated performance of a well installation and pump testing
program within the landfill refuse mounds. The purpose of this program
is to estimate the bulk hydraulic conductivity of the refuse and allow for
the further evaluation of the effectiveness of refuse pumping as a
corrective action measure. The areas for these tests were identified as the
margins of the landfills (refuse elevation < 100 ft), in an attempt to avoid
low hydraulic conductivity materials believed to exist in saturated refuse
under thicker mound areas (the results of a series of in-situ hydraulic
conductivity tests in basal refuse deposits indicated a geometric mean
hydraulic conductivity of about 2 x 10° cm/sec.). Following completion
of well installation at Section 1/9 in April 1994, yield from the pump test
well was observed to be very low (<2 gpm), and hydraulic conductivity of
the saturated refuse deposits was estimated (through in-situ instantaneous
discharge tests) as approximately 1 x 10° cm/sec. Due to the low yield
obtained from the pump test well, NYCDOS has suggested that, rather than
continuing with the installation of similar wells at Sections 2/8 and 3/4, a
revised strategy be identified for the remaining pump test activity. Such
a strategy could more thoroughly evaluate the efficacy of the recovery well
option at Landfill Sections 2/8 and 3/4, as described in Alternative # 3 of
the Feasibility Study.

The planning, performance, and evaluation of such additional testing
(including numerical flow analysis for preliminary design purposes) will
require an execution period of at least one year. The need for such field
testing is underscored by the results of pump test well installation at
Section 1/9. As indicated on the Implementation Schedule for Sections 2/8
and 3/4 Leachate Mitigation Measures (Figure 5.3-1, contained herein as
Attachment IA3b), the funding, procurement, permitting, specification, and
construction phases of Alternative implementation (coupled with the field
investigation phase noted above) would not allow for plan implementation




C.

much prior to the year 2000. The variable distribution of refuse hydraulic
conductivity and saturated thickness, and the likely inability to pump a
significant volume of leachate from many areas within the landfill
precludes implementation of a simple well installation plan. However, as
stated in the report and in the response to comment 1.A.3.d below,
Alternative 3 is not a cost-effective alternative.

Alternatives 1 and 3 together appear to result in the maximum amount of
NH, load reduction.

Response: As shown on page ES-20 of the report, Alternative 3 includes all

components of Alternative 1, with the addition of pumping wells.
Therefore, one should not combine Alternatives 1 and 3 together, and the
amount of NH, load reduction should be viewed separately for each
alternative.

The report concludes that the additional NH, load reduction from alternatives
2 through 5 are not worth the cost. Looking at alternative 3, the report states
that the increment in NH, reduction over alternative 1 is about §%, and the
increased cost is about 10% (based on the cost of wells compared to total cost
of controls at all landfill sites - this is reasonable since the NH, load reduction
of alternative 1 includes reductions from all site controls). One could argue
that there is little true difference between a 10% cost increase and a 5% load
reduction, therefore the cost is justified. The case for justifying additional
controls will be greater with only slight actual load reductions or reduced
fraction of cost. However, cost vs. load reduction ratios cannot be the only
determinant. A prime objective should be to reduce sediment ammonia levels
below water quality criteria.

Response:  Review of the cost and leachate flow data revealed that in the year 2000,

Alternative 1 (with a capital cost of 235.3 million dollars) will have
achieved an effectiveness of 90% reduction in uncontrolled horizontal
leachate flow, whereas Alternative 3 (with an additional capital cost of
25.6 million dollars or 11% cost increase) will only increase the
effectiveness by 3.5% (to 93.5%). Therefore, the marginal benefit per unit
cost associated with the implementation of Alternative 3 over Alternative
1 (about 0.14% per million dollar) is only about one third of the benefit
per unit cost associated with the implementation of Alternative 1 (about
0.38% per million dollar). This indicates that Alternative 3 is a much less
efficient use of the resources.

. As discussed in our response to Comment II.C.4, it is not appropriate to
apply water quality criteria for ammonia to sediment. Further application
of this surrogate criterion to available data show that it is exceeded
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throughout the region. Therefore leachate controls at Fresh Kills cannot
in themselves produce the proposed sediment quality. On the other hand,
we can predict substantial improvement in ambient surface water ammonia
concentrations. As shown in Attachment II.B.1, implementation of
Alternative 1 reduces the ambient concentration attributable to leachate to
0.2 mg/l which is equal to the lowest levels reports in the Harbor in the
NYCDEP Water Quality Survey. Implementation of Alternative 3 reduces
the contribution to ambient to 0.15 mg/l (see Attachment IL.B.1) which is
lower than the concentration generally observed. Therefore, under
Alternative 3 there would be no improvement in water quality since
background (i.e. Arthur Kill) water quality would dominate. Alternative
3 does not provide any incremental environmental benefit over Alternative
1.

This report only addresses NH; reductions. Presumably other contaminant
loads to aquatic sediments and surface water will also be reduced. Can
predictions be made of sediment concentrations of other contaminants, some
of which are currently high, after leachate controls are added?

Response:  With the exception of those parameters identified as leachate indicators

Response:

including ammonia, zinc, and alkalinity in sediment, the data show no
significant differences in constituent concentration in sediment in the Fresh
Kills Creek system as compared to harbor-wide data (see Comment I C).
The sediment transport model (FSWSR, Chapter 9) shows that the Arthur
Kill serves as a source of sediment to the Fresh Kills Creek System.
Therefore, based on leachate control alone we do not predict an increase
in sediment quality. Fresh Kill sediments will only improve if Arthur Kill
sediment quality is improved. As indicated in our response to Comment
I A, we know of no plans to clean up these source sediments. Please refer
to our response to Comment II C for further detail.

If NH, in sediments attains water quality criteria, benefits to natural
resources would be substantial, assuming there is significant reduction in
other contaminants also. Elimination of toxic, inhibitory effects can expect
to result in the flourishing of diverse, productive, benthic assemblages in
Fresh Kills and its tributaries which will also enhance the value of these
habitats to other fish and wildlife and likely result in increased use by them.

The data in the FSWSR show that even in the absence of high ammonia
concentrations in sediment, the water/sediment environment in the Arthur Kill and
tributaries does not support a flourishing community as described in the comment.
Therefore, we have not predicted that implementation of leachate controls would
result in this benefit. The findings of Cristini in her harbor-wide review of
benthic data conducted as part of the Harbor Estuary Program as described in
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Chapter 7 of the FSWSR are consistent with these findings. The response to
comment II C and II D provides further information in this regard.

B. Specific Technical Comments:

1. The Draft Report employs a geometric mean for calculating the permeability used
in the model for leachate/groundwater at the site. An arithmetic mean appears more
appropriate since flow will "give more weight to the more permeable values” just
as the arithmetic mean will (flow predictions are consistent when an arithmetic mean
is employed). The Department recommends the use of actual field data in the model
(repeated as necessary), if possible, or the use of the arithmetic mean if the model
cannot incorporate the actual data.

Response:

The three dimensional numerical flow model developed for this investigation as
part of the Final Hydrogeological Report and applied to the evaluation of
correction action alternatives, uses the areal distribution of actual field data to
describe the hydraulic conductivity of the various geologic units. The only
instance where geometric mean data are used is for the case of low permeability
silt/clay units, where the measured hydraulic conductivity distribution is very low
and the range of data is narrow (Units 2, 4, 7, and 9 on Figure 6.2; Attachment
I.B.1), and the effect of variation in hydraulic conductivity on the flow system is
negligible. It should be realized that with the placement of final cover on Landfill
Sections 2/8 and 3/4, variations in the hydraulic conductivity distribution of
underlying silt/clay units does not affect the total volume of vertical flux or
contaminant loading from the landfills; changes in these distributions would
primarily affect only the time phasing of leachate mound dissipation and flux.

As noted by Fetter (1988), the geometric mean (mean of the natural logs of the
data) is often a more representative description of the average hydraulic
conductivity of a geologic unit. This is because hydraulic conductivity values
frequently vary by more than two orders of magnitude within the same unit, and
an arithmetic mean of such a sample will erroneously skew the central tendency
of the data distribution to the more permeable values. Relative to this
investigation, the utility of the geometric mean is evident from a comparative
review of Tables 6.4 and 6.4A (Attachment 1.B.1), which respectively provide a
series of distribution statistics for the arithmetic and logarithmicly transformed
populations of hydraulic conductivity data derived in the field and laboratory.

The coefficient of variation (standard deviation divided by the mean) indicates the
amount of variation in a population. Where this value exceeds 1.0, a normal
distribution is generally not assumed. Skewness is a measure of the distribution
of sample data relative to the mean. Where many very large or small numbers are
present in a data set, the distribution of the "bell shaped" (normal) curve will be
skewed, indicating a non-normal population distribution. For the sample sizes
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indicated in Tables 6.4 and 6.4A, a skewness much in excess of about 1.0
indicates statistically significant deviation from a normal distribution (Snedecor
and Cochoran, 1976). Kurtosis is a measure of the "peakedness"” or flatness of the
distribution curve relative to the normal curve. Kurtosis values much greater or
smaller than about 3.0 indicate statistically significant deviation from a normal
distribution (Snedecor and Cochoran, 1976). The statistics provided on Table 6.4
(Attachment I.B.1) indicate that, with the exception of several clay units where the
variability in K is low, the arithmetic sample data is poorly suited to a normal
distribution. The statistics compiled on Table 6.4A (Attachment LB.1) indicate
that average K is better represented by the geometric mean derived from a log
normal distribution of the sample data.

Current and future leachate contaminant loading estimates to surface waters in the
Report are based on current leachate discharges as estimated from the chemistry of
perimeter shallow wells. Leachate strength can reasonably be expected to increase
in the future, given the large volume of new solid waste placed during the last few
years (up to 120 feed of solid waste placed at Section 3/4 and Section 2/8 during the

“last 12 years). Loading estimates in the Report may be low for future conditions as
a result of increased leachate strength and other factors. Increased leachate strength
may act to substantially offset the reduction in loading that is achieved by cover of
the landfill, as modelled in the Report.

Response:

Variability in leachate composition is a function of both spatial and temporal
considerations, the former represented by the horizontal and vertical distribution
of waste placement and content, and the latter represented by the continuum of
chemical processes that occur within the landfill environment over time.

The chemical composition of leachate is controlled by the same set of processes
that occur in organic-rich marine sediments (Baedecker and Back, 1979a,b).
These processes result in the development of an anaerobic zone beneath a landfill
(Figure 7.504). The processes, in order of occurrence with decreasing Eh
(oxidation-reduction potential), are defined by Stumm and Morgan (1981) as:

Aerobic reduction of organic matter
Denitrification

Manganese reduction

Nitrate reduction/ammonification

Iron reduction

Anaerobic reduction of organic matter
Sulfate reduction

Methane fermentation

Nitrogen fixation
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These processes can be grouped together into an idealized five-phase waste-
degradation sequence that applies specifically to sanitary landfills (Christensen and
Kjeldsen, 1989). Phase I, which lasts only a few days, consists of the aerobic
reduction of organic matter. Phase II, which is the first intermediate anaerobic
phase, consists of denitrification, manganese reduction, ammonification, and
further degradation of organic matter into volatile fatty acids. In this phase, the
leachate contains high concentrations of calcium, iron, heavy metals, ammonium,
and increasing bicarbonate concentrations. Phase III, the second intermediate
anaerobic phase, consists of sulfate reduction and initial methane fermentation.
In this phase, volatile fatty acids and sulfate concentrations decrease, and pH and
alkalinity increase. The increase in pH reduces the solubility of metals. Iron and
manganese likely precipitate as sulfide minerals. Ammonia concentrations
continue to increase with the degradation of volatile fatty acids. Phase IV consists
of methane fermentation, and correspondingly rapid production of methane.
During Phase V, only refractory organic matter remains, and methane production
decreases to very low levels. This sequence of waste degradation is idealized for
a homogeneous landfill. The Fresh Kills landfill, which consists of four landfills
of variable age and composition, likely exhibits the full spectrum of the waste
degradation sequence.

The time frame for waste degradation is variable depending on abiotic parameters,
such as the concentrations of oxygen, hydrogen, sulfate, nutrients, inhibitors, and
water content, in addition to pH (Christensen and Kjeldsen, 1989). As noted
above, the initial aerobic phase is very short, lasting only a few days (Christensen
and Kjeldsen, 1989; Fetter, 1993). The time frame for each of the successive
stages ranges from months to decades, dependent on the above parameters
(Christensen and Kjeldsen, 1989). Also, the processes, although listed in order,
have overlapping ranges (Stumm and Morgan, 1981). As a result, several
anaerobic processes may be ongoing in a landfill at the same time. In an
experimental study of leachate quality, Ehrig (1989) showed that pH, BOD, COD,
sulfate, calcium, magnesium, iron, manganese, zinc, and strontium concentrations
evolve until methane fermentation is complete. Conversely, chloride, sodium,
potassium, alkalinity, ammonium, organic nitrogen, nitrate, phosphorous, phenols,
and heavy metals reach maximum concentrations relatively early during the
evolution of the leachate, and methane fermentation does not affect their
concentrations. Thus, leachate composition could evolve for decades after a
landfill is closed, but the rate of evolution, and thus the actual composition of the
leachate, is dependent on several parameters that can vary.

Current leachate chemistry within Landfill Sections 1/9 and 6/7 can be compared
to grossly illustrate the differences between an active filling (1/9) and a stable
(6/7) 1andfill environment. Attachment I.B.2 contains this comparison for the
general chemistry and inorganic (metals) parameters, and indicates a lower
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concentration at Section 6/7 relative to Section 1/9 for virtually all chemical
constituents.

Given the preceding discussions, it can be generally stated that leachate strength
at Fresh Kills should be expected to decrease over time in the areas where active
filling has been discontinued (i.e., Sections 2/8 and 3/4), and should be expected
to maintain its current characteristics or increase in strength over time in the areas
where active filling is scheduled to continue (i.e., Sections 1/9 and 6/7). This
condition is believed to be reasonably represented in the calculation of
contaminant loading to area streams through the use of the mean (mean of the
individual well means) leachate concentrations observed currently at each of the

landfill sections.

There are several fresh and tidal tributaries to Main and Richmond Creeks that are
present around the base of landfill Sections 3/4 and 2/8. These streams receive direct
discharge of leachate and have much lower natural dilution than the larger tidal
creeks into which they flow. Leachate impact in these waters is therefore the
greatest observed in surface waters on site. The impact of leachate discharge and
the resultant standard violations in these waters are not considered in the Report.

Response:  Estimates of groundwater and leachate discharge into these small tributaries, as

well as estimated contaminant (ammonia) loadings were included in Appendix M
of the Draft Leachate Mitigation Report, and are evaluation for Sections 2/8 and
3/4 contained here in Attachment I.B.3. It should be noted that these tributaries
drain land areas other than the landfill; consequently, water quality in them is also
affected by other sources of contamination, such as non-point source runoff (e.g.,
runoff from the Staten Island Mall parking lot, Arthur Kill Road, etc.).

The Report does not adequately evaluate the hydrologic performance of the final
cover that will be installed at the two landfill sections. The values that are provided
in the reports to date represent an extraordinarily high efficiency (i.e. 993%
efficient: 99.3% of all precipitation does not penetrate the cap). The correct*
figures reported by NYCDOS are equivalent to 20 gallons per acre per day which
is the goal for a double composite liner. A more reasonable estimate of 95%
efficiency for the cap will result in the generation of approximately 25,000 gallons
of leachate per day after the cap is complete.

* The word correct should be deleted from this comment.

Response:  The 20 gallon/acre/day figure (corresponding to an efficiency of 99.3%) used to

estimate leakage through the landfill final cover was based on the Final Cover
Design Report (Consent Order Appendix A-3, Milestone 6) prepared by SCS
Engineers in 1991 for Fresh Kills Landfill which was accepted by the NYSDEC.
It is believed to be appropriate, given controlling hydraulic factors such as landfill
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sideslope, runoff control features, permeability of final cover substrate, and

' vegetative cover.

S. The Draft Report does not contain a bibliography, so it is difficult to check some of
the references provided throughout the text.

Response:  The reference section is attached; please insert it in your copy behind Section 6.0
as listed on the Table of Contents.
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Comments on the "Final Fresh Kills Landfill Surface Water and Sediment Report"
August 28, 1993. These comments apply to Chapters 2, 3 and 4 of this Report.

The reference sites on the Rahway River and Marshes Creek were inadequate for
comparing the study sites with an unimpaired reference site. The selected reference
sites were seriously degraded themselves. Apparently, this shortcoming was
acknowledged by the report’s author because on P. 47 of the 15 Oct 93 Addendum,
it is stated that for future monitoring Environmental Monitoring and Assessment
Protocols (EMAP) protocols be followed, thereby allowing use of EMAP reference
sites. That’s a good suggestion, but for the purpose of reviewing this report, the lack
of a true reference site makes it difficult to understand the magnitude of
impairments at the Fresh Kills sites, especially for those readers unfamiliar with
marine and estuarine ecology.

Response:  This comment is inconsistent with the objectives and scope of this study, the

nature of the Arthur Kill environment, and consequently, of the role of the
reference sites in the study.

As clarification, we refer to the Surface Water and Sediment Investigation Plan
(SWSIP) dated July 26, 1991, a consent order deliverable which was approved by
DEC and serves as the plan for the investigation. An objective of the study as set
out in that document is:

"Assess the impacts of the landfill leachate on the local environment (P. 1-2)."
The SWSIP further provides a summary of available information characterizing
the study area including the statement,

"It is important to note that the water quality in Fresh Kills has been recognized
as being impacted since the 1930’s, with an acceleration is decline between 1937
and 1955 (Interstate Sanitation Commission, 1956) SWSIP, P. 4-2."

Fresh Kills landfill was opened in 1948. Not only is Fresh Kills impaired by
sources other than the landfill, but the entire New York Harbor Region is
impaired. The Literature Review Report published in April 1991 in accordance
with the Consent Order requirements and approved by the DEC provided further
description of the water quality, sediment quality and biota of the region clearly
documenting that the region is impaired.

In order to meet the objective of assessing the impacts of landfill leachate,
comparison of landfill affected areas to similar areas not affected by the landfill
(reference areas) is an appropriate method of evaluation. Appendix E of the
approved SWSIP describes in more detail the consideration given to identifying
points of comparison. Attachment IL. A. contains this description.
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Comparison with an "unimpaired reference” or in fact a "control" site was not
included in the approved SWSIP because such comparison is not relevant to
achieving the study objective as defined above.

By recommending use of EMAP reference sites in the future, the authors are not
acknowledging a shortcoming of the SWSIP and the studies based on it. EMAP
reference sites were included in the Long Term Monitoring Plan. Use of EMAP
reference sites anticipates that other causes of impairment of harbor resources may
also be mitigated in the future.

Readers unfamiliar with marine and estuarine ecology are referred to the literature
review report which was published in April 1991 and included in Appendix J of
the FSWSR. Excerpts from the above cited documents are included in Attachment
I.A for your convenience.

In order to determine whether in the years during which the study was conducted
conditions might have changed such that an unimpaired control site is actually
available, we consulted with Mr. Thomas Brosnan of NYCDEP (personal
communication with Christine Danis, IT, May 3, 1994). Mr. Bosnan is
responsible for the NYCDEP Water Quality Survey. He informed us that there
is no suitable control site for the Arthur Kill/Fresh Kills area in the harbor.

Not only is a control site irrelevant to filling the objectives of the SWSIP, one
does not exist.

B. Chapter 5, Surface Water Quality:

1.

The justification for comparing ambient ammonia water levels with acute
criteria only is inadequate. In its 1989 water quality criterion document for
ammonia in saltwater EPA states that the chronic criterion as a 4-day
average should not be exceeded more than once every three years. This study
found the chronic criterion exceeded over on 12 hour tidal cycle. Samples
were not taken for two days before or two days after. One cannot conclude
simply because there was no data collected that the 4-day criterion was not
exceeded! It is clear that ammonia is one of the most important constituents
of the leachate and to make a definite determination of the landfills impacts
on water quality would require more long-term data, e.g., a series of 4-7 day
sampling events. Without such data it should be presumed, based on data
collected to date, that the chronic criterion is sometimes exceeded at some
locations. This has implications for compliance with water quality standards.

In addition, quick review of the data would lead one to question whether
there was in face only once exceedance of the chronic criterion. The
appropriate criterion to apply on any sample is pH and temperature
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Response:

dependent, and rather detailed analysis is necessary to determine compliance
with criteria at all stations at all times. However, if one applies a summer
criterion of about 1.5-2 mg/l total ammonia for waters at 20-25 degrees
Celsius, pH about 7.5, then there appears to be a number of stations at
several times that exceed this level. More analysis is warranted on this
matter.

Finally, the conclusion that "ammonia was not significantly greater in Fresh
Kills Creek than in the reference of farfield Arthur Kills Stations" (P.5-36)
bears more scrutiny. It is clear from the data in Appendix B that ammonia
in tributaries of Fresh Kills is much greater than the Arthur Kill (probably
significant), and ammonia in Fresh Kills itself appears to be consistently
higher than the Arthur Kill. There is reason to believe that there is
measurable impact of leachate on Fresh Kills, contrary to the conclusion on
P.5-36.

The surface water sampling program was performed in accordance with the
specifications in the consent order that stations be sampled at low tide and once
a year samples would be taken at low, high and mid-tides. With DEC’s approval,
during the second year sampling during rising and falling tides was deleted.
Clearly, it is not an objective of the study to determine compliance of ambient
waters with a four day criterion. The ammonia data were compared to the acute
criterion because it is the only comparison one can make. We further observe that
in all but one instance, the furthest upstream station on Richmond Creek,
incoming flood waters reduced ambient ammonia concentrations to below the
USEPA chronic criteria.

The suggested series of 4-7 day sampling events might assist NYSDEC in
determining whether the chronic criteria were exceeded in any of those events.
Such sampling, would not add to our understanding of the impact of leachate on
water quality which is the objective of this study.

The USEPA criteria were used as water quality benchmarks because NYSDEC
does not have a water quality standard for ammonia. Please clarify the statement
"This has implications for compliance with water quality standards”.

We have provided the results of our data point by data point comparison with the
criteria for the reviewer’s use in Attachment ILB.1. This information is part of
the ammonia parameter profile in the FSWS report. Please note that our
discussion was based on this "rather detailed" analysis and not on a quick review
of the data.

The conclusion that "ammonia was not significantly greater in Fresh Kills Creek
than in the reference or farfield Arthur Kill Stations” is based on the results of
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statistical analysis presented in Table 5-7 and Appendix B-3. The table is
included in Attachment ILB. for your convenience.

The impact of leachate on ambient ammonia levels in Fresh Kills Creeck was
further evaluated by application of the hydrodynamic/water quality model in
Chapter 9 of the FSWSR. Figure 9-109 shows the contribution predicted by the
model at Node 18 in Fresh Kills to vary between 0.25 mg/l at high tide and 0.6
mg/1 at low tide. The evaluation of the incremental improvement in water quality
that can be expected with various leachate mitigation alternatives employed this
model. As can be seen in the figures presented in Attachment ILB., the
concentration of 0.25 mg/l which is controlled by conditions in the Arthur Kill is
achieved by capping and closure of Sections 2/8 and 3/4.

The New York State guidance value for mercury of 0.00001 mg/l that is used
in this report is not based on current data and current analytical techniques.
The more recently developed USEPA bioaccumulation criterion of 0.025 ug/l
should be used for assessing ambient mercury concentrations.

Were collections and analyses done by the ultra clean methods now known
to be necessary for Hg? Given the regular disposal of batteries, and other Hg
products in landfills and the extreme toxicity and bicaccumulation of Hg, we
should be particularly careful about identifying and controlling releases from
landfills.

Response:  The SWSIP specifies the following objective of this study:

"Assess the impacts of landfill leachate on the environment in
terms of compliance with water quality standards by determining
the ambient concentrations of specific chemicals in the surface
waters and sediments;" (P. 1-2).

The water quality standards applicable to the area surface waters
were presented in the approved SWSIP on Table 2-28. In the
absence of standards, NYSDEC published guidance values were
applied as benchmarks. In the absence of specific New York State
issued values, USEPA criteria are referenced in the development of
Data Quality Objective (DQO). The approved Data Quality
Objectives are contained in Appendix H of the SWSIP. The DEC
approved revisions to the DQO’s are contained in the July 29, 1992
Addenda to the Quality Assurance Project Plan (QAPjP). This
document is contained in Attachment II.B.2. for your convenience.
Further note that the method detection limit of the approved QAPP
is 0.2 ug/l. The USEPA criterion of 0.25 mg/l is not part of the
approved project plans.
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NYCDOS is aware of the ongoing USEPA evaluation of "clean”
and "ultra clean" techniques for assessing metals in waterbodies.
The "clean" techniques refer to the sample collection and handling
necessary to produce reliable analytical data in the part per billion
(ppb) range and draft protocols were proposed to be available for
review in late calendar year 1993. (USEPA, Office of Water
Policy and Technical Guidance on Interpretation and
Implementation of Aquatic Life Metals Criteria, USEPA
Memorandum dated October 1, 1993 from M.G. Prothro to Water
Management Division Directors). "Ultra clean” techniques refer to
those requirements necessary to produce reliable analytical data in
the part per trillion (ppt) range and draft protocols are proposed to
be available in 1995 (see above reference).

The sampling and analysis for mercury was performed in
accordance with the approved QAPjP for the Fresh Kills Project.
The New York State groundwater standard for mercury is 2 ug/l.

This standard was never exceeded in the shallow wells of the -

landfill. In fact as shown on the parameter profile of Appendix B
of the Final Surface Water and Sediment Report (FSWSR) the
median concentration of mercury in shallow and refuse wells in
each section was 0.1 ug/l with 90% of all samples undetected.
Mercury is not a constituent of Fresh Kills leachate.

C. Chapter 6, Sediment Quality

Response:

[Wyckoff_R.WPJFK01951.B

Before addressing the specific comments below it is important to
remember the following basic considerations in this study.

. The objective of the study is to identify the impact of
leachate on the aqueous and subaqueous environment.

. The NY/NJ Harbor and particularly the Arthur Kill has
been demonstrated to have contaminated sediments. A
table taken from a recent presentation by USEPA Region 2
is included in Attachment II.C. as illustration of the
condition of sediments in the Harbor. The compilation of
sediment data prepared by Squibb for the NY Harbor
estuary program was presented in Appendix A of the FSWS
Report.

. The Arthur Kill sediments are a source of sediment to the
Fresh Kills Creek system. The sediment transport model
presented in Chapter 9 of FSWS Report clearly
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demonstrates this phenomenon. The graphic outputs of this
model are included in Attachment IL.C. for your
convenience.

The quality of sediment in the Arthur Kill is the limiting factor for
sediment quality in Fresh Kills for all but a few indicator parameters,
principally ammonia.

1. For several organochlorines (BHC, DDT and metabolites, PCB and endrin)
the Human Health and/or Wildlife based sediment criteria should have been
used in the report, which are lower (i.e. protective of more uses) than those
used in the report. Most organochlorine concentrations exceed the Sediment
Quality Criteria (SQC) which would likely cause unacceptable residues in
biota for human and wildlife consumers.

Response:

The constituents mentioned are not landfill related as shown by review of
leachate data in the Final Hydrogeological Report. Thus, comparisons with
any criteria would be to characterize current quality but not to determine
measurable landfill impacts from leachate which is the objective of the
FSWSR. The table included in Attachment II.C. shows the extent to
which these compounds are a harbor wide problem.

The quality criteria for sediment were presented in the approved SWSIP
and subsequently approved updates. Attachment IL.C. presents criteria
from the July 1992 QAP;jP.

The water bodies of the study area are New York State designated SC and
SD classes. Thus, they should be suitable for fishing and fish survival.
In addition, SC class must be suitable for fish propagation. SD classes
cannot meet the requirements of secondary contact recreation. SC classes
should be suitable for such contact, though other factors may limit its use.
Such a factor is the restricted landfill access. Human Health criteria are
based on ingestion of specific amounts of water and/or sediment over
extended periods of time. This is not a potential exposure scenario and
should not be considered. Human Health consumption of wildlife (e.g.,
fish) criteria are likewise inappropriate based on use of the waterways.
Therefore, it is concluded that organochlorine compounds are not leachate
related and that human health or wildlife SQC are not appropriate
benchmarks for this study.

2. The sum of PAHs may be in the tens of ppm, probably explaining the 100’s
of ppm of total petroleum hydrocarbons (TPH). The levels of PAH and TPH
are probably toxic to benthic animals.

[Wyckoff_R.WPJFK01951.B

18



Response:  Total pctrolcixm hydrocarbons in sediment are a well recognized problem

in the Arthur Kill. Table 4-6 presents the USCG record of oil spills in the
Arthur Kill from 1980-1989. Fresh Kills leachate is not a source of TPH.
A recent Hudson River Foundation seminar presented by the NYC
Department of Parks and Recreation cited a high of 55,000 ppm of TPH
in Arthur Kill sediments; they even found 1,000 ppm in the control area
Lemon Creek on the southeast side of Staten Island. In this context 100’s
ppm of TPH are not remarkable. PAH’s are associated with petroleum.
Landfill leachate is not a source of these compounds as presented in the
accepted Final Hydrogeological Report. As shown in Attachment ILC,
Table 2 and the unpublished figure by Long et. al. 1993, harbor wide
levels of PAHs are at toxic levels. This toxicity cannot be attributed to the
landfill. This should be remembered when considering the benthic ecology
of the region as discussed below.

In general, many SQC and guidelines are exceeded. According to the report
the contributions from the landfill are not known or it is unclear. It is likely
that most contaminants in the freshwater sediments have a landfill origin.
This issue may require more analysis. At least for several metals some
organochlorines and some PAH the Fresh Kills sediments appear to often
have some of the highest levels found. Nevertheless, the level of toxics in the
sediments are probably toxic (even aside from ammonia toxicity) and cause
elevated residues in biota. It would be useful to conduct toxicity and
bioaccumulation tests of Fresh Kills sediments.

Response: Measured exceedances of Sediment Quality Criteria have been found in

Main and Richmond Creeks. Most of these are comparable to those
concentrations reported for other areas of the Arthur Kill in our study and
the historical literature as reported in Chapter 6 of the FSWSR. No
evidence to determine a leachate-based origin was found.

The relationship between proximity of sediments to landfill is not clearly
defined. Section 9.7 of the FSWSR presents the results of a sediment
transport model. In short, there is a clear potential for Arthur Kill
sediments to be transported into the Fresh Kills system.

Analysis of the benthic communities of Main and Richmond Creek have
found these communities to be no further degraded than those in our
reference area or other areas of the Arthur Kill as presented in the
historical literature. The sediment transport model and quality of the
sediment suggest that removal of leachate as a source would not alter
sediment quality characteristics of the study area for other than ammonia.

[Wyckoff_R.WPJFK01951.B 19



Attachment IL.C. contains two figures and a table presented by the USEPA
showing that sediment toxicity is distributed throughout the NY/NJ Harbor.
Considering that sediment are transported into Fresh Kills and that
compounds cited in these comments are not of landfill origin, sediment
toxicity tests will not be useful to identify the impacts of landfill leachate.

The report states that there are no SQC for ammonia. It is not necessary to
have separate SQC for ammonia. It is a highly soluble chemical and the
water quality criteria can be used to assess risk of ammonia in sediments.
Doing this it is apparent that there are widespread, over time exceedances of
both acute and chronic ammonia criteria in the sediments. It is likely that
ammonia is causing toxicity to Fresh Kills benthos. Ammonia in the
sediments of Fresh Kills is typically higher than the Arthur Kill and reference
sediments. As the report states in the case of ammonia it is "the cleanest
indicator of leachate impact on surface water".

Response:  There are no Sediment Quality Criteria for ammonia in the approved

SWSIP. Furthermore, we know of no sediment quality criteria for
ammonia. However, we have taken the commenter’s suggestions and

- compared the sediment data in this study to water quality criteria.
Attachment ILC. contains the results of that comparison and demonstrates
that study area locations exceed that surrogate criterion. NYCDEP
analyzed sediment pore water for ammonia at selected harbor sampling
stations and presented the results in the 1991-1992 annual report. As
presented in Attachment I1.C., these measurements show high ammonia
concentrations distributed throughout the harbor. Therefore, we conclude
that this surrogate criteria is not appropriate for evaluation of sediment
quality. As previously stated sediment quality is highly affected by the
Arthur Kill. Further as discussed in the response to Comment D, the
benthos is affected by other parameters besides ammonia.

D. Chapter 7, Benthic Ecology

1.

The report’s basic conclusion of "did not detect any evidence of detrimental
impact on the benthic invertebrate communities” was only because the
reference station is severely impacted. Page 2-13 of the report cites Cristini
who found that Jamaica Bay and sections of Raritan Bay contain 1,000-20,000
amphipods/m’. Amphipods are regarded as a key estuary indicator. The
total number of all amphipods at all stations studies in this report at all times
was less than 1,000. In other words, the benthic invertebrate communities of
Fresh Kills and its tributaries are severely impacted. While attributing the
cause for this to the landfill may be difficult for most water or sediment
quality parameters (possibly an arguable point), the concentration of
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ammonia on its own in the sediment is probably sufficient to be the cause of
the depauperate benthos.

Response:

The Surface Water and Sediment Investigation began with a thorough
Literature Review as required by the Consent Order and approved by DEC.
The review is contained in Appendix J of the FSWSR, and summarized in
Chapter 2 of the FSWSR. Findings with regard to the benthos are
summarized in Chapter 7 of the FSWSR. The literature clearly shows that
the benthic ecology of the Arthur Kill and its tributaries is impaired. The
SWS Investigation was not designed to confirm that knowledge but rather
to focus on the role of leachate in creating that impairment and conversely
to predict expected benefits of removal of leachate from the system. The
reference station was selected to reflect regional conditions without the
specific loadings that originate in leachate. Our findings are that the
reference station, which does not have high ammonia loads but is
otherwise similar, has a benthic community similar to that in Fresh Kills.
Therefore, we have concluded that the ammonia alone is not the cause of
the impaired benthic community. Attachment IL.D. contains a comparison
of sediment characteristics at the reference and study sites. It is not
appropriate to compare the Fresh Kills area to Jamaica Bay and Raritan
Bay since the latter two bodies of water are not affected by Arthur Kill
waters and are flushed by cleaner ocean waters.

2, The Executive Summary and Chapter 7 both note that the only difference in
the benthos was a higher productivity in Fresh Kills and its tributaries than
the reference station. The higher productivity was virtually all in biomass of
polychaetes and oligochaetes, known pollution tolerant organisms. In
particular, oligochaetes are indicators of nutrient enrichment.

Response:

We agree with this comment; in fact the report provides this same
information.

E. Chapter 8, Leachate Bioassay Study and Chapter 9, Hydrodynamic and Water
Quality Model

1. Sheepshead minnow and mysid shrimp are not very sensitive to toxics. These
tests are still used, but often in conjunction with more sensitive organisms.

Response:

[(Wyckoff_R.WPJFK01951.B

The leachate bioassay study program is described in the approved SWSIP
(July 26, 1991). The SWSIP is Appendix I of the FSWSR and an excerpt
is included in Attachment ILE. for your convenience. The program
included acute toxicity testing using sheepshead minnow and mysid
shrimp. It further provided for more sensitive chronic testing if acute
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toxicity was not observed. However, LC,, were less than 50% leachate
showing that the leachate is toxic to the less sensitive species. As
specified in the approved plan, chronic testing was not necessary.

The test species employed in toxicity testing were used because they are
recommended by USEPA due to ease in culturing, sensitivity to a variety
of pollutants, and general availability throughout the year (Methods for
Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms, USEPA, 1990). There are more
sensitive species, rarely do these have standardized testing procedures or
widespread usage. When interpreting toxicity tests, protection of more
sensitive species is usually addressed through the application of protection
factors. This is routinely applied to the derivation of SPDES permit limits
for toxicity.

2. The Executive Summary and Chapter 8 found that the leachate was quite
toxic, largely attributable to ammonia. However, the report concludes, based
‘on the hydrodynamic water quality model, that after dilution there would be
no toxicity in the water column. There are reasons to question or be
concerned with this conclusion.

a.

[Wyckoff_R.WPJFK01951.B

Did the model use leachate specific to each landfill section modelled.
The Department is concerned that leachate strength varies from
mound to mound and the model must address this.

Response:  Yes, input to the model was landfill section specific.
Attachment 1.B.2. contains a table showing the leachate
characteristics for each section.

The model is useful only for assessing water column affects, where
there is considerable dilution. However, the leachate probably runs
into shallows from upland or percolates up through the sediments,
where in either case there is little or no dilution, and benthic animals
are exposed to concentrated leachate, i.e. acutely toxic doses.

Response:  There is no need to speculate as to the concentrations of
ammonia in the sediments since the sites were sampled and
analyzed as part of this study. The conclusions are based
on actual samples in Fresh Kill. (Reported in FSWSR,
December 23, 1993; page 6-16) Also, the effects on the
benthic communities were reported and concluded that there
were no significant differences between benthic
communities near the landfill and at the reference station
(FSWSR, P. 7-30). The objective of the study was to
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C.
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isolate the effects of the landfil on the benthic
communities.

Comparison to the commenter’s suggested surrogate criteria,
shows that the Fresh Creek systems ammonia levels exceed
those numbers as do all except one of the sediment samples
obtained in this study. In fact, the pore water data obtained
by NYCDEP exceed the water quality criteria.

We must reemphasize the points raised in the introduction
to Comment II.C.

. The Arthur Kill sediments are a significant
source to the Fresh Kills Creek system; and

. Leachate contributed constituents are not a
limiting factor in benthic quality.

In the absence of larger improvements throughout the
harbor, one cannot predict that improvement in benthic
ecology will occur when the proposed leachate containment
system is implemented.

The report assesses/models only potential for acute toxicity in the
receiving waters. Since leachate introduction will be continuous what
should be modelled for water column effects is potential for water
column chronic toxicity. Either new chronic toxicity tests should be
conducted measuring appropriate chronic endpoints or use the existing
acute data with a more_appropriate application factor. The factor
used in this report was 0.3. That is only used to estimate an acute
LC,,. To estimate an appropriate chronic endpoint from acute data,
a factor of 0.01, or at the most 0.05, should be applied to the LCy,
data. This should be done to determine whether this would result in
a prediction of chronically toxic levels of leachate in the water column.

Response:  The FSWSR reports an application factor which has been
used in development of permit limitations for protection
from acute toxicity by regulatory agencies like NYSDEC.
The factor was reported in USEPA’s Technical Guidance
Document for Water Quality Based Toxic Control (1991).
Application factors for protection from chronic toxicity
must be lower. Application factors of 0.01 or 0.05 are
reasonable for this. However, the highest predicted level of
TU in ambient water attributable to leachate was 7x10°. If
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0.01 TU is used as an indicator of chronic toxicity, the
leachate contribution of 7x10°¢ TU does not represent
chronic toxicity attributable to the leachate. Therefore
using a chronic toxicity benchmark does not alter the
conclusion of the FSWSR.

The model assumes no background toxicity (P.9-37). In fact, there
may be background toxicity in the Arthur Kill at or above 1 Toxic
Unit (TU). The landfill leachate could be exacerbating the situation
and be contributing to a 1 TU chronic exceedance. The NY-NJ
Harbor Estuary Program found some ambient water toxicity in the
Arthur Kill. That is being investigated further in that program. Any
modelling of toxicity in ambient waters caused by landfill leachate
should include appropriate background toxicity, and assess the
landfill’s share of total toxicity.

Response:

It is agreed that there may be background toxicity in the
Arthur Kill. Attachment II.C. shows the distribution of
toxicity through the harbor including the Arthur Kill. The
objective of this study was to determine the landfill’s
contribution to toxicity or the incremental increase. We
have predicted that 7x10® TU’s are contributed by the
landfill to the toxicity of ambient waters. As previously
stated, this finding demonstrates that the ultimate benefits
to be obtained by implementing the proposed leachate
controls will be severely limited by background water

quality.
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ATTACHMENTS

The following attachments contain supporting tables, figures and text referenced in the responses
to the comments. The materials are arranged in groups according to the response (and associated
comment) in which they are referenced. The attachment number corresponds to the pertinent
comment number. Contents of each attachment are identified on the first page of the attachment.

[Wyckoff_R.WPJFK01951.B




List of Attachments

ATTACHMENT NO. PAGE
- T I 0000
-V 1 T I 0002
00 5 70 U R 0004
00 - 32 I I I 0008
88 > T R I 0012
1 0 T I 0014
10 00> 75 (T LRI 0036
10 00 - 3 T I 0048
LLC . v s s m o e i e e W TR e s e s e ele e ee e tene e wacene e lese e e eetitie e s 0059
)1 00 0 T 0097
11 0 T I LI 0099
[Wyckoff_R.WP]FK01951.B



FSWSR Table 9-15 Leachate Loading to Surface Waters
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ATTACHMENT LA.3b
. Implementation Schedule for Sections 2/8 and 3/4
Leachate Mitigation Measures

[Wyckoff_R.WPJFK01951.B




S363A893 01/16/94 9:50pm D.MB.

"'

ACTIVITY DESCRIPTION

YEAR

1994

1995

1996 1997

1998

2000

2001

. DEC DECISION
. FUNDING
. PROCUREMENT

. FIELDWORK

. DESIGN

. PERMITTING

. BID SPECS/BIDDING

. CONSTRUCTION /TREATMENT CAPACITY
. CONSTRUCTION/ALTERNATIVE 3

. CONSTRUCTION/ALTERNATIVE 2,4,5

RN

d /RPN e e o INTERNATIONAL SHEET TLE J08 Mo, S29383
DESIGN BY: TRORNOLOGY FIGURE 5.3-1
o BT, | NSN. (17180 conpoRA NEW YORK CITY DEPARTNENT OF SANITATION MPLEUENTATON SCHEDILE WE 1/
CHECKED BY: FRESH KILLS LANDFLL FOR SECTIONS 2/8 AMD 3/4
P STATEN ISLAND, RICHMOND COUNTY, NEW YORK LEACHATE MIGATON MEASURES | oF
APPROVED BY: DRAWING No.  329383-AS03




ATTACHMENT LB.1
. Hydraulic Conductivity Range Data and Distribution Statistics

[Wyckoff_R.WPJFK01951.B




STRATIGRAPHIC UNIT
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TABLE 6.4A
. SUMMARY OF LOGARITHMIC DISTRIBUTION STATISTICS
FOR HYDRAULIC CONDUCTIVITY DATA
FRESH KILLS LANDFILL LEACHATE MITIGATION SYSTEM PROJECT

Lithologic Test Sample Coefficient of
Unit Method Size Variation Skewness Kurtosis
Refuse/Fill In situ 166 0.49%4 -1.443 2273
Recent Silt and Clay | Lab Kv 21 0.085 2.829 8.084
Recent Silt and Clay | Lab Kh 18 0.037 1.472 2.480
Recent Sand In situ 24 0.470 -0.374 -0.947
Glacial Clay Lab Kv 104 0.072 1.266 1.786
Glacial Clay ~ | Lab Kh 83 0.074 0.849 0.945
Glacial Sand In situ 10 0.468 10.248 -1.346
Glacial Till In situ 21 0.339 0.104 -1.118
Glacial Till Hazen 64 0.263 0.686 0.561
. Cretaceous Clay Lab Kv 31 0.023 1.079 0.948
Cretaceous Clay Lab Kh 27 0.033 0.826 1.370
Cretaceous Sand In situ 30 0.538 -1.105 0.146
Cretaceous Sand Hazen 107 0.428 -0.552 -0.781
Residual Clay Lab Kv 9 0.078 0.805 0.188
Residual Clay - Lab Kh 7 0.064 -0.215 - -1.389
Weathered Bedrock | In situ 49 0.333 0.058 -0.871
Bedrock In situ 22 0.356 -0.175 -1.055
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TABLE 6.4

SUMMARY OF ARITHMETIC DISTRIBUTION STATISTICS
FOR HYDRAULIC CONDUCTIVITY DATA
FRESH KILLS LANDFILL LEACHATE MITIGATION SYSTEM PROJECT

Lithologic Test Sample CoefTicient of

Unit Method Size Variation Skewness Kurtosis ]

Refuse/Fill In situ 166 2.052 :447 24.627 ’
Recent Silt and Clay | Lab Kv 21 4.051 4.243 16.020
Recent Silt and Clay | Lab Kh 18 1.058 3.202 9.547
Recent Sand In situ 24 2.079 2.679 6.094
“ Glacial Clay Lab Kv 104 2.923 6.983 55.228
Glacial Clay Lab Kh 83 2.857 6.896 51.172
Glacial Sand In situ 10 1.566 1.568 1.345
Glacial Till In situ 21 2.622 2.840 6.734
Glacial Till Hazen 64 4.329 5.140 27.177
Cretaceous Clay Lab Kv 31 0.462 2.007 3.743
Cretaceous Clay Lab Kh 27 0.780 3.226 11.678
|Eretaceous Sand In situ 30 1.667 2930 9.439
Cretaceous Sand Hazen 107 3.482 7.731 65.925
Residual Clay Lab Kv 1788 2.367 3.814
Residual Clay Lab Kh 0.839 0.502 -1.355
Weathered Bedrock | In situ 49 3.121 3.397 10.377
“ Bedrock In situ 1.694 1.764 2.254

[Wyckoff_R.WP}k01814.6tables
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ATTACHMENT LB.2
. Comparison of Leachate Chemistry Active (Section 1/9)
Versus Stable (Section 6/7) Landfill Environments
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SECTION 1A ALKALINITY | AMMONIA BODS TOC CHLORIDE Q0D CYANIDE | HARDNESS| CHROMIUM+6 NITRATE TKN PHENOLS TDS SALINITY
SHALLOW/REFUSE WELLS wiL wil wll wlL wL wil wil w/ll wl wil w/L wil wL
N 160.0 156.0 156.0 156.0 159.0 142.0 155.0 160.0 140.0 157.0 79.0 160.0 145.0
MEAN 3,689,262.5 608,939.7 98,004.9 464,377.6 | 1,743,8013 1,274,287.4 48.6 625,683.9 102.2 59.9 976,352.8 2,291.8 | 5,277,406.3 5.7
STANDARD DEV. 2,436,820.5 655,314.7 140,3619 414,684.8 | 1731,4610 | 1,301,947.1 58.8 465,369.3 110.7 99.6 1 1571,277.4 19,1114 | 3,878,656.0 3.9
MEDIAN 3,505,000.0 $30,500.0 $1,000.0 396,500.0 | 1,355,000.0 1,000,000.0 25.6 490,000.0 50.0 26.0 714,000.0 §7.0 | 4,510,000.0 5.0
GRO. MEAN 2,763,353.7 287,906.5 51,0583 318,939.0 1,227,525.0 793,4214 17.0 536,206.2 59.5 36.4 480,3 16.9 113.8 | 4,285,507.7 BRR
MAXIMUM| 12,300,000.0 4,960,000.0 | 1,200,000.0 | 2,650,000.0 | 9,130,000.0 } 7,110,000.0 230.0 | 3,180,000.0 500.0 829.0 | 17,200,000.0 170,000.0 }23,300,000.0 2.0
MINIMUM 70,000.0 20.0 2,000.0 13,500.0 129,000.0 20,000.0 10 164,000.0 1.0 20.0 486.0 50.0 760,000.0 0.0
70tb PERCENT ILE 4,605,000.0 676,500.0 109,200.0 §55,500.0 | 1,710,000.0 1,468,000.0 52.4 $84,000.0 100.0 423 922,200.0 123.0 | $5,692,000.0 69
8b PERCENT LB 5,252,000.0 785,000.0 142,800.0 679,000.0 | 2,110,000.0 1,710,000.0 94.1 740,000.0 200.0 53.8 | 1,128,000.0 1612 | 6,608,000.0 7.8
9xb PERCENT LE 6, 100,000.0 1,045,000.0 207,200.0 787,500.0 | 3,260,000.0 | 2,390,000.0 143.6 969,000.0 250.0 139.8 { 1634,000.0 265.4 | 8572,000.0 9.0
: .-_.>:‘.- & "" 5 G s 5 e N 2 .«:;>§i < 3 £ A. 7 ' 55 :
SBECTION 6/1 ALKALINITY | AMMONIA BODS TOC CHROMIUM+6 NITRATE TKN PHENOLS TDS SALINITY
SHALLOW/REFUSE WELLS w/l wL w/l gL wlL wi wilL w/L /L wll
N| 167.0 166.0 1520 167.0 165.0 166.0 138.0 163.0 167.0 7.0 163.0 17.0 161.0 154.0
MEAN 1,834,4012 236,094.2 30,217.6 2016306 | 1029,387.9 409,073.5 9.2 626,490.8 58.1 424 380,977.9 107.5 | 2,778,083.8 3.0
STANDARD DBV. 844,440.4 157,9513 47,980.5 143,452.7 905,549.2 455,385.0 03 443,393.6 195.2 $3S 292,897.6 T1.6 | 1906,800.4 22
MEDIAN 1,740,000.0 204,500.0 17,900.0 172,000.0 740,000.0 251,500.0 10.2 530,000.0 25.0 20.0 310,000.0 75.0 | 2,140,000.0 25
GBO. MBAN 1623,656.8 170,014.8 19,7268 145,063.9 7161188 2749731 120 563,157.2 35.7 30.0 270,076.4 89.4 | 2,267,287 ERR
MAXIMUM 4,480,000.0 1,060,000.0 420,000.0 761,000.0 | 4,830,000.0 | 3,140,000.0 163.0 | 3,900,000.0 2,500.0 300.0 | 1860,000.0 303.0 | 10,400,000.0 17.0
MINIMUM 204,000.0 3260 2,000.0 189.0 §2,000.0 20,800.0 10 300,000.0 70 200 1,060.0 50.0 340,000.0 0.0
Tth PERCENT LB 2,186,000.0 304,000.0 27,560.0 253,400.0 | 1,196,000.0 417,000.0 20.5 610,000.0 50.0 Lo 478,000.0 86.2 | 3,280,000.0 38
8th PERCENT LE 2,626,000.0 351,000.0 34,800.0 308,8000 | 1,642,000.0 533,000.0 219 668,000.0 50.0 35.0 567,600.0 177.4 | 3,784,000.0 41
90th PERCENT ILE 405,800.0 876,000.0
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SECTION 18 SULFATE SULFIDE | ALUMINUM ANI‘INDN_Y ARSENIC BARUM | BERYLLUM BORON CADMUM | CALCUM CHROMIUM| OOBALT COPPER IRON LEAD
SHALLOW/REFUSE WE w/lL wlL wlL L w/L gL wiL L w/lL wlL wlL WL
N 150.0 125.0 1410 157.0 159.0 156.0 160.0 158.0 150.0 125.0 157.0 L0
MEAN 52,888.9 3,771.9 1,268.9 40.8 39.1 4831.0 S.S 70,097.5 104.9 26.2 386 22,826.7 6.0
STANDARD DEV. 135,883.8 5,622.4 2,614.8 T4 115.9 2,707.5 9.5 70,193.4 117.6 211 87.2 40,688.7 207.2
MEDIAN 17,200.0 2,300.0 344.0 2.0 1.2 4,460.0 20 48,100.0 9.8 211 10.8 9,990.0 8.6
GEO. MEAN 19,262.6 1,069.5 413.4 23.3 8.6 3,771.2 3.0 50,836.5 49.1 9.1 1.7 12,140.9 ur
MAXIMUM | 1,080,000.0 46,400.0 16,700.0 300.0 500.0 10,700.0 40.0 395,000.0 573.0 112.0 860.0 2717,000.0 2,090.0
MINIMUM 1,000.0 40.0 18.0 8.0 10 210 10 10,200.0 20 20 20 330.0 10
70b PERCENTLEB 25,030.0 4,256.0 637.0 23.0 114 5,796.0 33 66,040.0 130.0 29.8 29.2 16,040.0 1S
80th PERCENT LB 36,060.0 5,952.0 11360 30.0 0.1 7,362.0 4.1 89,140.0 1516 3713 60.0 22,600.0 611
90th PERCENT LE 82,150.0 9,280.0 10.0 144,300.0 185.8 56.3 95.0 38,920.0 118.0
SECTION 6/7 SULFATE SULFIDE { ALUMINUM{ ANTIMONY} ARSENIC BARIUM | BERYLLIUM| BORON CADMUM | CALCUM CHROMIUM;} OOBALT COPPER IRON LEAD
SHALLOW/REFUSE WELLS WL w/l w/l wl w/iL wiL wL wil wL wiL wlL wl wll w/ll wl
N 150.0 158.0 1180 146.0 163.0 166.0 165.0 166.0 15L0 167.0 1510 158.0 u1.0 #62.0 155.0
MEAN 17,547.5 1432.7 3,224.6 43.0 35.5 1327.4 Ls j221.0 74 97,264.7 375 15.6 80.4 29,589.8 00.4
STANDARD DBV. 56,769.8 L4417 72703 746 19.4 679.8 11 1,483.6 8.6 100,8414 66.8 4.6 205.0 47,6942 250.0
MEDIAN 3,925.0 1,060.0 2115 2.0 s 1,170.0 10 3,055.0 20 74,100.0 123 3.5 5.5 14,150.0 5.6
GEO. MEAN 5,042.7 [ AR ] 3782 1S k¥ 1163.0 12 2,735.7 3.2 78,4140 B9 82 108 17,5743 0.2
MAXIMUM 412,000.0 7,840.0 45,500.0 300.0 500.0 3,440.0 5.0 7,400.0 3 750,000.0 570.0 215.0 1230.0 329,000.0 1,440.0
MINIMUM 1,000.0 40.0 120 8.0 10 156.0 10 20 10 26,900.0 20 3.0 10 1840.0 16
70h PERCENTLE 5,645.0 1,840.0 1671.0 23.0 4.1 1,470.0 10 3,880.0 28 87,520.0 29 103 1.1 19,950.0 ni
80th PERCENTLE 8,424.0 2,400.0 3,500.0 300 67 1,810.0 10 4,570.0 30 109,800.0 70.0 n.6 68.8 28,980.0 ns
9h PERCENT LB 31,1000 3,280.0 9,524.0 343 2.8 2,240.0 0 $,280.0 219 134,200.0 1010 43.4 436 72,9000 3520
D 3 B3
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SECTION 18 MAGNESIUM | MANGANESE | MERQURY NIKEL POTASSUM| SELENIUM SLVER SODUM | THALLUM TIN VANADUM ZINC
SHALLOW/REFUSE WELLS wll w/lL W/l wil w/l wlL wL
N 160.0 15L0 160.0 152.0 160.0 157.0 160.0 160.0 160.0 144.0 149.0 112.0
MBAN 66,072.5 1,982.5 0.3 67.6 295,410.0 50.0 6.8 | 1580,758.1 26.6 176.8 52.9 246.6
STANDARD DEV. 614745 1,547.9 0.3 59.0 204,123.6 183.2 164 | 1,447,543.0 96.7 168.1 525 400.7
MEDIAN $2,050.0 93.0 0.2 48.5 302,000.0 12 2.0 | 1,300,000.0 10 138.5 326 105.0
GEO. MEAN 54,938.5 139.7 0.2 43.6 211,596.8 25 3.0 | 1,149,228.9 2.0 010 L1 120.7
MAXIMUM 402,000.0 52,400.0 2.0 285.0 | 1,220,000.0 750.0 70.0 | 11,100,000.0 400.0 699.0 285.0 2,510.0
MINIMUM 18,200.0 9.8 0.2 4.0 3,590.0 L0 20 48,200.0 10 10.0 30 3.0
Teh PERCENT ILE 65,360.0 150.0 0.2 911 360,600.0 2.0 3.0 | 1,723,000.0 2.0 250.0 7.6 1942
80tb PERCENT ILE 69,600.0 245.0 0.2 106.8 392,200.0 5.0 3.0 | 2,002,000.0 2.0 272.6 9.9 3184
90h PERCENT ILE 481,100.0 6.2 3.6 | 2,775,000.0 5.0 390.2 128.4 317
S SR :
SECTION 6/7 MAGNESIUM | MANGANESE | MERQURY NICKEL POTASSUM| SELENUM SILVER SODUM | THALLUUM TIN VANADUM ZINC
SHALLOW/REFUSB WEBLLS L wil wll w/L w/lL wiL w/L w/L wlL wil wll wt
N 167.0 162.0 167.0 155.0 6.0 161.0 153.0 167.0 147.0 152.0 1340 109.0
MEAN 74,576.0 315 0.3 320 133,400.0 46.3 12 676,866.5 289 74.5 36.0 5049
STANDARD DBV. 33,346.0 3744 0.3 524 84,449.6 178.1 16.2 496,237.7 106.1 106.4 48.7 1074.1
MEDIAN 65,100.0 105.0 0.2 113 110,000.0 10 30 516,000.0 20 320 18 63.3
] GRO. MEAN 6,758.8 1214 0.2 19 107,197.2 18 3) 517,110.5 25 368 20.1 1010
MAXIMUM 267,000.0 2,670.0 21 4210 421,000.0 750.0 700 | 2,420,000.0 750.0 60L0 33.0 6,150.0
MINIMUM 17,700.0 185 0.2 3.0 13,400.0 10 20 56,300.0 10 1.0 30 30
T0th PERCENT ILE 75,700.0 1m.5 0.2 253 162,500.0 12 30 872,400.0 20 49.0 307 189.2
80th PRRCENTLE 82,980.0 249.2 0.2 43.0 204,000.0 20 30 | 1020,000.0 44 1010 62.7 480.0
90th PERCENT ILE 94,420.0 547.2 0.2 90.8 253,500.0 5.0 $.4 | 1,284,000.0 0.0 250.0 80.0 1810.0
SR . $ X N N
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ATTACHMENT LB.3
. Summary of Groundwater Flux and Ammonia Load
to Discrete Surface Water Channels
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SUMMARY OF GROUNDWATER FLUX AND AMMONIA

LANDFILL SECTION 2/8 AND 3/4 FEASIBILITY 8TUDY:

LOAD TO DISCRETE SURFACE WATER CHANNELS

REVISED YEAR 2000 IMPLEMENTATION DATE

PLUX TOSURFACE WATERS (&t ~ 3/day)
Stream Reach snd Allanative #1 Alignativc #2 Alrnstive #3 Altarnetive #4 Al@astin #3
Associsted Tridbutery Swcams 1993 1997 2000 2018 2043 1993 1997 2000 2013 2043 1993 1997 2000 2013 2048 1993 1997 2000 2018 2043 1993 1997 2000 2018 2043
A_RTHUR KILL 17,608 1,644 1,060 790 . 61 17,008 1,644 1,060 790 (1)) 17,008 2,644 1,060 189 672)| 17,008 2,644 1,060 790 6T2[| 17,008 2644 1,000 ™0 L]
Sleight Creek 14474 12,020] 10793 | 10250 0.910] 144741 12020 10,93 10,280 9910]| 14,474 12020 10,793 10,280 9910( 14474 12020 10,793 10,250 9910(| 14474 12020| 10,73 10,250 s.410
Total 32,262 14664 ] 11,833} 11,040 10981 |[ 32282 14664] 11853 ] 11,040 10,581 32,282 | 14,664 [ 11,833 11,009 | 10,582] 32282 | 14,664 1,853 11,000] 10582} 32,282 | 14,664 1,883 | 11,000 | 10,380
FRESH QLLS s9327] 3400 14332 e8|  8307]| 39327 13.400 11,760 8,682 763560l 39327 2)400] 14,008 8,037 7,250) 19.527] 23.400( 12,12 8,383 7,420/ 39,327| 23.400| 12209 8018 700
Uonosmed Tributary 8,004 1,208 3,678 4,062 3,642 6,094 7,208 4,199 3,598 3,509 8,004 1,208 5,543 3,73%¢ 3,378 8,094 7,208 4,199 3,993 3,508 0,094 7,208 4,19 3,393 3.9
Total 41621] 30,608 20207 13,810 12149 47,621 30,608 15989 12277] 1 L163] 47,621] 30,608 19,640 11,776 ] 10,8251 47,621 30,608 16331[ 11,980 | 10928 41621] ¥.608] 16488) 12413 1,33
RICHMOND CREEK 23,2601 10,848 6710| 43514 6034l 23,260 10848 3,734 2560 | 2339( 23,260| 10,848 $,502] 2418 2174| 2260 10848] 3959 2586 23470 23,260{ 10,848 4121 2048 2009
Tributey @ { 22,747| 16,966 8,543 4,593 4,240 22,747] 16,966 .00 3,356 3,088 | 22,747| 16,966 7,853 3.239 2990 22,747 16,968 6,679 3,187 28810 22,747 16966 1.0%0 3,087 339
Teidbulary # 2 2,022 1,064 1,644 1,310 1,481 023 1,004 1,463 1,373 1,360 022 1,864 1,363 1.3 1,293 2,022 1,064 1,463 1373 1,360 022 1,064 1,46} 13713 1,50
South Richmond Ave. Ck. 11,547 6,166 3,581 3,032 3,017)| 11,347 6,168 3,382 3,032 3016 11,347 6,166 3,581 3,031 30174 11,547 6,166 3,562 3,032 30161 11,347 6166 3,582 3,032 3,018 |
Total 50,576 | 35,644 | 20478 | 13,649 12792 30,376 33844 | 1460 10,332 0,003| 39,576 | 33844 18,301 10,008 Q4TS $9,576 | 35,044 15,682 10,149 9604} 393576| 33844 182161 1 1,042 10877
MAIN CREEK 29,497 15,300 9,113 6,204 $,S70{l 29497] 15,30 6,003 3,143 4,053} 29497| 13,300 8,371 3,461 30655 29,497| 15300 6,601 S, 145 4843)l 20497} 15300 6,604 3,146 ll‘l
Teavis Creck 1,800 1,607 1,296 1,213 1,209 1,089 1,607 1,293 1,213 1,208 1,889 1,607 1,296 1,212 1,209 1889 1,807 1,203 1,213 1,208 1,809 1.607 1,293 1,113 1,204
Norih Richmond Ave. Ck 3,608 2,206 1,600 1,478 1,474 3,603 2,206 1,600 1,473 1,474 3,605 2,206 1,600 1,473 1,474 3,603 2,206 1,600 1,478 1474 3,608 2,208 1,600 1,473 147
34,991 19,113 12,011 4,004 8,253{| 34,991 19,113 9,406 7,033 7,538 34,991 19,113 11,467 8,148 7,48 34,991 19,113 9,404 7,833 1527 34,991 19,113 9,497 7,834 1.33¢
174,470 100,229 | 64,350] 47,393 ,713]1 174,470 100,229] 51979| 41482 30,084 {| 174,470 | 100,229 61,461 «097t! 38630| 174,470 | 100,229 | 33,360 41,002] 306418 174,470 | 100,229 | 34,034 42,428 O),t!gl
AMMONIA LOAD TOSURFACE WATERS (kg/dsy)
Stream Resch and Alternative #1 Alternative #2 Alteraative #3 Altersatiw 04 Altarastiv #3
Associated Tributay Seeams 1993 197 2000 2013 2043 1993 1997 2000 2018 | 2043 199} 1997 2000 2018 2043 1993 1997 2000 2013 2043 1993 1997 2000 2013 2043
ARTHUR KILL 306 1 4 3 3 308 11 4 3 3 306 1) 4 3 3 306 11 4 3 3 306 1) 4 3 1]
§Iei|b| Creek 169 51 4“4 4) a2 169 51 46 43 2 169 S1 46 43 42 160 31 % 43 42 10 S L3 a3 42
Tatal s 62 S0 47 4 41 62 50 a7 43 475 o2 30 47 43 473 62 30 47 43 475 0 30 o [}
AN AN
FRESH KILLS b 176 1 L. 60 b1 176 30 37 3N m 176 87 4 3 m 176 33 36 n b1 176 38 41 o
Unoamed Tributary 62 3 24 17 }) 62 in 18 13 13 62 3 23 16 13 62 31 10 13 13 62 n 19 13 13
Totsl 639 207 133 7 76 639 207 68 2 47 639 207 111 30 46 639 207 L st 46 639 207 76 36 3
RICHMOND CREEK 178 76 a7 30 27 178 L) 16 1 10 178 76 36 10 9 178 76 17 1 10 178 16 17 " 10
Tributery # | m 131 66 33 32 m 131 23 14 13 177 131 3 14 13 17 1931 28 13 12 m 131 38 n 1
Tribuiary @ 2 14 14 12 1 11 14 14 6 [ 6 1 " 7 [ $ 14 14 [ 6 [ 14 1“4 6 6 [
South Richmond Ave. Ck 65 b3 15 13 13 6S ) 13 13 13 63 26 13 13 13 63 2% 13 13 13 63 26 13 13 13
To 433 247 140 90 83 49 247 62 44 a2 433 247 91 2 40 433 07 66 4) 41 433 07 n b1 48
M EEK 316 174 109 n 61 316 174 8 b 21 316 174 91 23 21 316 174 n n 2 316 174 3 2 n
Tee: ek 24 P 17 13 13 n n 3 3 ] U 31 3 3 ) % 3} ) 3 ) 24 n 3 3 3
Noryfilysmond Ave. Ck. n 9 7 6 ) n ) 7 [ 6 2 9 7 6 [ n 9 ? [ 6 n . 7 . .
Tot %63 204 132 n 83 363 204 40 33 32 363 T04 103 34 33 363 204 40 33 32 363 204 0 33 n
T 1,910 120 438 33 186 1,910 20 220 176 163 1,910 720 333 173 164 1,910 720 n 174 164 1,910 120 243 187 170

LI
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1.0 INTRODUCTION

1.1 OBJECTIVES

The Surface Water and Sediment Investigation Plan (SWSIP) is prepared to
respond, in part, to the requirements set forth in the New York State
Department of Environmental Conservation (NYSDEC) Order of Consent (CO) Case
Number D2-9001-89-03 relative to the Environmental Conservation Law Articles
27, 17, and 25 and Title 6 of the official Compilation of Codes, Rules and
Regulations of the State of New York Parts 360, 751 and 661. Specifically,
this investigation plan addresses that section of the CO Compliance Schedule
Appendix A-7 Surface Water and Sediment Investigation, as well as the
requirements of 6 NYCRR Part 360-2.11(a), (b) and (c) which are referred to in

A-7.

The SWSIP defines the objectives of the Surface Water and Sediment
Investigation; the scope of all tasks to be performed as required in A-7 in
order to meet the objectives, the methods and procedures to be used for data
collection and analysis following the requirements of 6 NYCRR Part 360-2.11
and the deliverables for each task. Some of the surface water and sediment
data collected during the course of this investigation will be used along with
the Hydrogeologic Investigation groundwater data ‘in the design of the leachate
mitigation system for the landfill.

The schedule and data collection and analysis program presented herein has
been developed using a multi-phased approach where biological evaluations are
combined with chemical evaluations to determine the overall impact to the
environment and the biological communities, Surface water data collection
will be evaluated after three quarters and benthic data will be evaluated
after two quarters through the use of statistical, graphical and numerical
analyses and compared to the defined data objectives. This phased data
analysis approach will maximize the information obtained from the sampling
Jocations and allow for a high level of regulatory“agency. city, and
consultant involvement in the ongoing review and design of the field
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jnvestigation program. Milestones for field activities and reports are

" summarized in Table 1-1.

It is the overall purpose of the SWSIP to supply surface water and sediment
data and analysis to support the reporting requirements of the Final Surface
water and Sediment Investigation Report of the Fresh Kills Landfi11 as defined
in 6 NYCRR Part 360-2.11 and CO Appendix A-7. The following general

objectives have been defined in support of these requirements:

« Compliance with Appendix A-7 of the Consent Order;

o (Consistency with information required to support Part
360 permit application and other associated permits

(i.e., SPDES);

« Assess the fmpacts of the landfill Tleachate on the
local environment; -

o Provide information on influent characteristics and
effluent quality criteria that can be applied to
treatment process design; and

« Provide a basis for design of a long term monitoring
. progranm.
In addition to the general objectives described above, specific objectives
have been defined to _provide jinformation for the evaluations required. These

objectives are:

. Assess the impacts of landfill leachate on the
environment in terms of compliance with water quality
standards by determining the ambient concentrations of
specific chemicals in the surface waters and sediments;

. Determine whether 1leachate release has an adverse
effect on the benthic community of the Fresh
Ki11/Arthur Kill system; :

. Determine the relative toxicity of the Landfil
leachate on two marine organisms;

o Ascertain the extent to which ammonia 1is the
constituent responsible for observed toxicity;

. Estimate the dispersion and fate of conservative
constituents of leachate in the Arthur K111 system;
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o Determine the oxygen dynamics and the capacity of the
Arthur Ki11/Fresh Kills system to assimilate oxygen

demanding constituents;

e Provide a basis for determining allowable effluent
characteristics in support of the SPDES permitting

process; and

o Establish a baseline for a long term monitoring program
if a need is indicated.

The assessment of the extent to which the Fresh Kills landfill and associated
leachate may be affecting the aqueous and subaqueous environment is being
conducted from two approaches. The first approach, which includes the surface
water and sediment investigation, benthic ecology, and leachate bioassays is
an attempt to discern significant conditions attributable to the landfill from
direct environmental measurement. The second approach, which includes the
mass transport and wasteload allocation models is_a means of estimating the
relative contribution of Fresh Kills leachate to ambient conditions even
though an effect may not be detected by direct measurement. In the latter
case leachate quantity, quality and rate of release as estimated by the
hydrogeologic and leachate mitigation studies will be modeled as a source.
The contribution of both conservative and biochemically active constituents to
ambient conditions will then be estimated using the models.

1.2 SWS INVESTIGATION PLAN ORGANIZATION

The organization of the SWSIP is divided into chapters which describe various
data collection, analysis, and reporting activities required to meet the plan
objectives, the tasks described in the CO Appendix A-7, and the requirements
of 6 NYCRR Part 360-2.11. A brief description of the contents of each SWSIP

chapter follows.

Chapter 2.0 provides background information on project site location and
history, describes previous investigations in the Fresh Kills and Arthur Kill
waterways and presents a summary of environmental characteristics of the Kills

system.
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4.0 SURFACE WATER AND SEDIMENT SAMPLING AND CHEMICAL ANALYSIS

4.1 O0BJECTIVES

Appendix A-7 of the CO provides very specific direction as to contents of the
surface Water and Sediment Investigation. In summary the study should consist

of:

Station Location - Fifteen stations are to be located on the Fresh Kill
Waterway, and a minimum of two stations on the Arthur Kill.

Sampling Schedule - Surface water samples are to be collected quarterly
for two years; sediment samples are to be collected during the first
quarter of each year (Rounds 1 and 5). During Rounds 1 and 5 water
samples are to be taken four times during a tidal cycle.

Analytical Parameters - Therwater and sediment samples are to be analyzed
for parameters defined in G6NYCRR 360-2.11(c) (6) and as specified in
Appendix A-7. Grain size analyses are to be performed on sediment

samples.

A primary objective of this phase of the investigation is compliance with this
specific objective. However, additional objectives have been defined to
assure that the study is useful in assessing impact of the landfill to surface
waters and in establishing a baseline for long term monitoring. These

objectives are:
. Establish sampling stations that allow for comparison to historical
data. -
e Provide reference data.
e Analyze for parameters that are useful in segregating leachate impacts

from general anthropogenic inputs in the system.

Previous studies were reviewed (Section 4.2) and information applied to the
design of this investigation as described in Section 4.3.

4.2 BACKGROUND INFORMATION

Increased urbanization of the New York/New Jersey area during the 20th century

4-1 ' ()‘}(}<}:3()
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transformed the Arthur Kill and its associated tributaries into an important
center for industries and municipalities. Discharges into the waterway ailso
increased appreciably, introducing an abundance of pollutants from both point
and non-point sources and resulting in an overall decline in environmental
quality (EA, 1989). Because of the biological significance of the estuary,
recent efforts have been made to categorize the various components of the
ecosystem and to determine the magnitude of anthropogenic impact.

During the past decade, it has been determined that conditions in the Kill
have generally improved, as measured by increasing dissolved oxygen (DO)
concentrations (Brosnan et al, 1987). The general longitudinal DO pattern
from north to south demonstrates highest values near the southern end of the
Arthur Kill, decreasing northward; the lowest values were recorded in the
central reaches near Fresh Kills with a slight increase toward the northern
end (EA, 1989). It is jmportant to note that the water quality in Fresh Kills
has been recognized as being impacted since the 1930's, with an acceleration
in decline between 1937 and 1955 (ISC, 1956).

Another parameter which 1is used as an indicator of relative water quality is
ammonia. The NYCDEP (1979) reported that although ammonia concentrations
decreased in the New York City harbor by two-thirds since 1974, ammonia levels
have remained stable in the Arthur Ki1l. One possible source for ammonia may
be the Fresh Kills landfill. Landfill leachate has been shown to contain high
concentrations of nitrogenous compounds, particularly ammonia (Johansen and
Carlson, 1976; Zhou and Fillos, 1989). Ahmed and Khanbilvardi (1989)
. estimated that as much as 2 million gallons of leachate may be released daily
by Fresh Kilis. Other materials entering the waterway that have been
attributed to the leachate include lead (Wehran Engineering, 1983) and
phenolic compounds (USDOI, 1967). However, a 1983 mathematical modeling study
(Wehran Engineering) concluded that if the influx of pollutants from the
landfi1l were removed, there would only be a marginal improvement in the water
quality of the Fresh Kills stream system. This is due to the tidal exchange
with the highly compromised Arthur Ki11, which receives pollutant inputs from
both industrial and municipal discharges far in excess of the loads generated
by the landfill (Wehran Engineering, 1983).
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A water quality survey of Fresh Kills conducted during spring and summer of
1982 was reported by NYCDOS in 1985. We have evaluated these data as

described below.

The sampling data showed no violation of dissolved oxygen standards for both
water quality classifications of SD and SC during either high or low tidal
periods. However, violations were related to heavy metals, such as lead, zinc
and copper; and cyanide. The BODg to COD ratio was low indicating that non-
biodegradable constituents were prevalent over biodegradable constituents.

For comparison between the Fresh Kill system and the Arthur Kill, all the
sampling data were classified into two groups. The data from Station 2 to 8
were assembled together as Fresh Kills sampling data. The others from Station
1 and 9 to 15 represented the Arthur Kill area data.

In order to consider the worst case, the summer data, which were expected to
represent the worst condition when the 1least dilution of water quality
parameters would occur, were compared to the spring data. The comparison was
made with the concentration range and the average value for each parameter
taken at all sampling stations (Table 4-1). In general, summer water quality
was worse than spring water quality for both high water slack and low water
slack, especially as Sulfate, Total solids, Total dissolved solids, Total
suspended solids and Volatile suspended solids.

water quality parameters that showed no appreciable difference in concentra-
tion values between the Fresh Ki1l system and the Arthur Kill were eliminated
from further analysis, as were parameters whose measured values were as low as
to be too close to or below the analytical levels of detection, or which
showed an extreme level of variability.

The arithmetic mean was calculated for an array of water quality parameters
for high water slack and low water slack for both the Fresh Kill system
streams and the Arthur Kill. Statistical analyses were not performed here due
to the limited data for each parameter, therefore, only simplified analytical

tools were employed.
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In general, mean values for the following parameters showed 1ittle, if any,
difference in both high water slack and low water slack period: temperature,
pH, zinc and odor. For parameters exhibiting significant variation, results
were nearly equally divided with half {indicating better water quality (e.g.
sulfate, Total solids, Total dissolved solids, Lead, and Total chromium) in
the Fresh Kill system (Stations 2-8) and half indicating better water quality
(e.q. Alkalinity, Iron, Total suspended solids and Volatile suspended solids)
in the Arthur Kill. Based on the sampling data, it is concluded that summer
data analyses did not reveal any significant difference between the Fresh Kill

and the Arthur Kill.

For high tidal and low tidal water quality analysis, the sampling data showed
no regularity indicating the pollutant concentration in high tidal period is

better or worse than that in low tidal period.

4.3 SURFACE WATER STUDY DESIGN

This study was designed to determine the ambient concentrations of specific
chemical parameters in the surface waters of Fresh Kills and adjacent
waterways; and to discern those conditions attributable to the 1leachate

discharges.

Null hypotheses have been established as described below.

4.3.1 Null Hypotheses

« The Fresh Kills Landfill leachate has no effect on the water quality
of the Fresh Kills and Arthur K111 waterways.

. There is no temporal variation in impact on the Kills.

4.3.2 Field Sampling

Rationale - The purpose of the sampling program is to prdVide information on
the quality of the aqueous environment in the Fresh Kills Landfil11l vicinity.
By developing an extensive chemical profile of the surface waters near the
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1.0 BENTHIC ECOLOGY

1.1 INTRODUCTION

R e e e r—————

The Benthic Ecology Work Plan outlined hereln has been developed in conjuction with the Surface

wWater and Sediment (SWS) Investigation of the Fresh Kills Leachate Mitigation System Project. The

SWSI was prepared 10 respond, in part, to the requirements set forth in the New York State Department

of Environmental Conservation (NYSDEC) Order of Consent (CO) Case Number D2-9001-89-03.

Specifically, the SWS Investigation Plan addresses Appendix A-7 of the CO, as well as the

requirements of 6 NYCRR Pant 360-2.11(a). ®) and (c), which are referenced in A-7. The current

Benthic Ecology Work Plan shall serve as an addendum to the SWS Investigation Plan and completes
the relevant requirements of Appendix A-7. 7

The structure of the benthic ecology component of a waterway is usually indicative of the overall

viability of an ecosystem. Bottom sediments represent not only a "sink® for the deposition of

waterbome contaminants but also a complex interface between solid and liquid phases. The benthic

invertebrate segment of the ecosystem is appropriately identified in the Consent Order as the indicator

of potential effects. This system is the most stationary and therefore will most directly indicate spatial

variation as leachate disperses from the landfill source.

In general, benthic macroinveriebrate evaluations in soft bottoms consist of collecting sediment samples

by benthic grabs, sorting to remove the invertebrate populations, and identifying the organisms to the

lowest possible taxon, preferably 10 the species level. Community metrics such as organism abundance,

dominance, species diversity, evenness and richness are then used 10 define the relative health of the

system.  Further statistical evaluations using multivariate similarity indices are also commonly

employed. Itis generally accepted that relatively undisturbed environments support communities having
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large numbers of species with no individual species presernt in overwhelming abundance.

1.1.1 Background Informati

mnmmm:econcemwmuﬁcwologybfmpmnmmmhurmsymmnmm

reviewed and presented in the Final Surface Water and Sediment Investigation Plan (December 31,

1990) and the Final Surface Water and Sediment Literature Review Report (April 1, 1991). A synopsis

of this information is included here, along with additional information, t0 facilitate the review of the

benthic ecology work plan.

gy of Fresh Kills and the Arthur Kill has been strongly influenced by anthropogenic

The benthic ecolo
processes such as dams, bulkheading and the filling of marshlands. Additional sources of contaminants

include industrial and municipal

1989a&b). Assemblages of benthic species and their linkage due to trophic relationships are structured

by biotic interactions and shared tolerances and requirements for the physical environment (Franz and

Harris, 1988). The physical eavironment of the Arthur Kill and Fresh Kills substrates are soft bottom

silted mud, resulting from the absence of an extensive litoral zone and causing a reduction of a detrital

food base (Beck. 1989).

The available data on benthic assemblages of the Fresh Kills waterways are limited. The most

extensive study to date regarding ecological impact of the Fresh Kills Landfill is the Dnaft

Environmental Impact Statement (DEIS) prepared by Parsons-Brinckerhoff in 198$ (PB, 19852). The

DEIS represents the only major substantiated source of benthic, aquatic and terrestrial flora and fauna
for the Fresh Kills waterways and terrestrial environs. A study conducted by the US Amy Corps of
Engineers (1981, referred to as the PASNY study) also included some stations within Fresh Kills. In

addition, a preliminary draft report prepared by SCS Engineers and EcolSciences in 1990 presents some

0000<8




bcnﬂﬂcnsemblzgescolkaeduthmbcmmwlminmcthxﬂlssym

that the sediments of Fresh Kills maintain a relatively low diversity
of benthic macroinvertcbrates. The PASNY study identified the polychaete, Streblospio benedict, as

mmmdum:whnmmmuongmwllgmg,smm
the Paxsonsonrinckzthoﬂ study. Such

a great abundance of one species, in an area where the total number of species-is low, is usually

characteristic of the presence of pollutants. This is in line with evidence that the entire Arthur Kill

and associated systems arc specifically subject to the diverse stresses of anthropogenic inputs (Mayer.

1982; EA, 1989a&b).

Benthic information in the Arthur Kill is somewhat more available, with several EIS efforts being

conducted in the 1970°s and 1980's. These studies were carried out for Public Service Electric and

Gas Co. (A, 1974a&b; EA, 1989a,b&c), Consolidated Edison (LMS, 1975), United Engineers

(Raytheon, 1972), and Exxon Co. (Howells & al., 1976; Danila et al., 1980; Milstein, 1982-1984; Beck, '

1989). The most recent source of benthic ecology data in the Arthur Kill in the vicinity of Fresh Kills

is the Natural Resource Damage Assessment (NRDA) conducted in 1990 for Exxon Co., USA-Bayway
Refinery. However, as of this writing, these data, as well as similar data collected by the Trustees for
the States of New York and New Jersey, had not been released for public evaluation so were not

available for this investigation plan. For a further discussion of the results of the benthic ecology
studies performed in the Arthur Kill, refer to the SWS Investigation Plan and Literature Review Report

identified above.

1.1.2 Objectives

Appendix A-7 of the Consent Order (CO) requires that Benthic Ecology Analyses be performed as part
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Water and Sediment Investigation. The overall requirement of Appendix A-7 is that

a comprehensive investigation be conducted to determine the impact of the Landfill and related landfill

Jeachate discharge on the quality of aqueous and subaqueous environments. The investigation plan and
this addendum are being prepared in
‘mestudyisdaignedtomimpaawhichidﬂbemponedinwrdamewimmwz.ll(b).

re, the benthic ecology investigation is designed 1o fill two technical objectives as follows:

fulfillment of the requirements of 6 NYCRR Part 360-2.11(a).

Therefo

Determine whether there is a discernable impact on the ecology that can

be associated with the landfill and leachate releases.

Develop a data base that will provide an effective baseline for a long
{erm monitoring program if one is indicated.

The benthic ecology program consists of a serics of collections and identifications of benthic

macroinveriebrates from sites proximal to the landfill influence (near-field) and distant from its

influence (reference).

STUDY DESIGN

1.2

The objective of this study is to assess the effects of Fresh Kills Landfill leachate on the benthic

macroinvericbrate community within the Fresh Kills waterways.

1.2.1 Null Hypothesis

mnullhypounsiswbemwdis:



the benthic diversity and community structure at near-field stations are
not significanty different from that of reference stations.

1.2.2 Sampling Method

Rationale - The benthic ecology investigation is designed to relate distance (or impact) from the source
to community composition. In selecting sampling stations, other significant variables have been

considered for their influence to the community structure:

Effect of grain size as 2 significant variable must be climinated.

Conditions other than proximity to Jeachate releases must be similar

(e.g.. salinity, temperature, DO, currents).

Effects of other significant inputs such as thermal or effluent discharge

and oil spills must be avoided.

Substrate type is 2 key variable in determining the species composition of the benthic community
(Steimle and Caracciolo-Ward, 1989). Substrate varies from uniform solid surfaces to sediments of
sand, silt and mud. In the Fresh Kills area, hard surfaces supporting invertebrate communities are
limited. Therefore, a program 10 sample epibenthos associated with hard substrates would be of
limited value. Mud and sand substrate are widely distributed and the macroinvertebrate fauna of these
areas have been most frequently studied (IT, 1986a; 1A, 1974a&b; LMS, 1975; Raytheon, 1972; EA.,

1989 a & b). The current study will focus on the potential effects of the landfill leachate on the soft

substrate component.
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1.0 INTRODUCTION/OBJECTIVES

The purpose of the Surface Water and Sediment Literature Review Report is to assemble, organize and
review all previous pertinent information regarding the scope of the Surface Water and Sediment
Investigation. This includes aspects of surface water and sediment quality, benthic ecology, landfill
leachate toxicity, and hydrodynamic and wasteload allocation modeling with special emphasis on those
studies conducted in the Fresh Kills waterways. Additional information on the Arthur Kill will be

utilized as it pertains to the current study.

The objective of this review is to provide information to help characterize the present cbnditions and
to determine_ the appropriate sampling locations for surface water, sediment and benthic ecology
analyses. In addition, any gaps in the historic database will be identified.
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PARAMETER
TOTAL AMMONIA:

2000

FRESH KILLS SURFACE WATER STUDY
PARAMETER PROFILES

PROFILE

USEPA SALTWATER CRITERIA : ALL DATA WERE COMPARED TO THE CRITERIA FOR CONTINUOUS
AND MAXIMUM TOTAL AMMONIA (mg/l) BASED UPON THE BEST FIT RELATIONSHIP OF pH,

TEMP. AND SALINITY ASSOCIATED WITH THAT CRITERIA VALUE. WHEN THE COMPARISION

OF pH, TEMP. AND SALINITY WAS NOT EXACT OR EASILY DISCERNABLE, THE MORE STRINGENT
CRITERIA VALUE WAS CHOOSEN FOR COMPARISON WITH THE DATA.

NOV.1990: A/R LANDFILL ALL STNS EXCEPT FKAP-1 & FKAP~-2 WERE DETECTED ABOVE THE CRIT.
FKAP-3 = 5.6 mg/ (CRIT. = 1.5 mg/t)
UT-1 = 68 mg/ (CRIT. = 3.4 mg/l; MAX. = 23 mg/l)
UT-2 = 49 mg/l (CRIT. = 3.4 mg/l; MAX. = 23 mg/l)
UT-3= 22 mg (CRIT. = 5.3 mgfl)

JAN.191:  SW ALL STATIONS WERE BELOW THE CONTINUOUS AND THEREFORE MAX. CONC.
CRITERIA EXCEPT WC-4 &WC-5 ‘
WC-4= 1.2 mg/ (CRIT. = 0.34 mgfl); pH = 9.8
WC-5= 1.6 mgh (CRIT. = 0.78 mg/i); pH = 8.5

FEB.191: A/R LANDFILL STATIONS FKAP~1, FKAP-2 AND FKAP-3 WERE DETECTED BELOW THE
CRITERIA AND UT-1, UT-2 AND UT-3 WERE DETECTED ABOVE THE CONTINUOUS
CRITERIA, BUT BELOW THE MAX. CRITERIA; NOTE LOW SALINITY RANGE 14 - 48PPT
UT-1= 67 mg/l (CRIT. = 29 mg/l)
UT-2= 52 mg/l (CRIT. = 29 mg/l)
UT-3= 38 mg/l (CRIT. = 29 mg/l)




PARAMETER
TOTAL AMMONIA:

8TQ000

o '3

FRESH KILLS SURFACE WATER STUDY

AUG. 1991:

OCT. 1991:
MAR. 1992:

MAY 1992

OCT. 1992:

PARAMETER PROFILES:

PROFILE

A/R LANDFILL ALL STNS EXCEPT UT-1 AND UT-2 WERE DETECTED BELOW CRITERIA
UT-1= 72.7mg/l (CRIT. = 94 mg/l; MAX. = 62 mp/)

UT-2= 67.2mg/l (CRIT. = 3.7 mg/l; MAX. = 25 mg/l)

SW THE FOLLOWING WERE DETECTED ABOVE THE CONTINUOUS CRITERIA ONLY:
WC-6(LOW)= 4.0 mg (CRIT. = 1.7 mgfl)

WC-7(LOW)= 1.6 mg/ (CRIT. = 1.2 mg)

WC-8(LOW)= 1.96 mg/l (CRIT. = 1.8 mg/l)

WC-%LOW)= 2.55 mg/l (CRIT. = 1.2 mg/1)

WC-10(LOW)= 2.81 mg/l (CRIT. = 0.75 mg/l)

WC-11(EBB)= 2.26 mg/l (CRIT. = 1.7 mgfl)

WC-11(LOW)= 3.88 mg/l (CRIT. = 0.75 mg/l)
WC-12(RISE)= 2.43 mg/l (CRIT. = 1.7mg/1)
WC-12(HIGH)= 159 mgA (CRIT. = 1.2 mg/l)

WC-12(EBB)= 2.52 mg/l (CRIT. = 1.2 mgf)

WC-12(LOW)= 4.0 mg/l (CRIT. = 0.75 mg/l)

WC-14(LOW)= 2.6 mg/t (CRIT. = 1.9mg/l)

WC-15(LOW)= 5.2 mg/l (CRIT. = 1.8 mg/)

WC-16(LOW)= 6.44 mg/i (CRIT. = 3.0mg/l)

SW ALL STATIONS DETECTED BELOW CRITERIA
SURFACE WATER, UNFILTERED

WC-7 = 1.47 mg/l; CHRONIC CRITERIA = 1.2 mg/l
SURFACE WATER, UNFILTERED

WC-16 = 2.42 mg/l; CHRONIC CRITERIA = 2.4 mg/i
SURFACE WATER, UNFILTERED

WC-9-LUB = 0.922 mg/i; CHRONIC CRITERIA = 0.59 mg/i
WC-10-LUB = 0.958 mg/; CHRONIC CRITERIA = 0.41 mg/l
WC-11-LUB = 1.36 mg/i; CHRONIC CRITERIA = 0.37 mght
WC-12-LUB = 1.79 mg/l; CHRONIC CRITERIA = 0.56 mg/l
WC-13-LUB = 0.579 mgA; CHRONIC CRITERIA = 0.41 mg/l
WC~-14-LUB = 0.553 mg/l; CHRONIC CRITERIA = 0.41 mp/i
WC-15~LUB = 0.705 mg/l; CHRONIC CRITERIA = 0.41 mg/l




PARAMETER

TOTAL AMMONIA:

6Le000

Note: NA = Not Applicable
ND = Not Detected
NL = Not Listed
NS = No Standard

| ' | 4

FRESH KILLS SURFACE WATER STUDY
PARAMETER PROFILES

PROFILE

OCT.192: SURFACE WATER, UNFILTERED |
WC-9~LUB = 1.0 mg/l; CHRONIC CRITERIA = 0.59 mg/
WC-10-LUB = 0.756 mg#; CHRONIC CRITERIA = 0.41 mg/
WC-11-LUB = 1.06 mg/;; CHRONIC CRITERIA = 0.37 mg]
WC-12-LUB = 1.46 mg/l; CHRONIC CRITERIA = 0.5 mg/
WC-13-LUB = 0.457 mgh; CHRONIC CRITERIA = 041 mg/l

WC-14-LUB = 0.836 mg/t; CHRONIC CRITERIA = 0.41 mg/i
JAN.1993: SURFACE WATER, UNFILTERED

WC-1 = 0383 mgl; CHRONIC CRITERIA = 031 mgh
WC-28 = 0.285 mg/i; CHRONIC CRITERIA = 0.23 mg/}

ST. = Station
A/R = Ash Residue Landfiil
CRIT. = Criteria



Table 3-5

Acute Water Quality Criteria

for Protection of Saltwater Aquatic Life

Based on Total Ammonia Criteria Concentrations?

Temperature(°C)
0 5 10 | 15 | 20 25 | 30 | 35
Salinity = 10 g/k
pH
7.0 270 191 131 92 62 44 29 21
7.2 175 121 83 58 40 27 19 13
7.4 110 77 52 35 25 17 12 8.3
76 69 48 33 23 16 11 7.7 5.6
78 44 31 T2 15 10 7.1 5.0 35
8.0 27 19 13 9.4 6.4 46 3.1 23
8.2 18 12 8.5 5.8 4.2 29 2.1 1.5
8.4 1 7.9 5.4 3.7 2.7 1.9 1.4 1.0
8.6 7.3 5.0 35 25 1.8 13 0.96 0.75
-lgg | 46| . 33| - 23 17 - 1.2 0.92 0.71 0.56
9.0 2.9 2.1 1.5 1.1 “0.85| -~ 067 052] -- 044
Salinity = 20 g/k
pH
7.0 291 200 137 96 64 44 31 21
7.2 183 125 87 60 42 29 20 14
74 116 79 54 37 27 18 12 8.7
7.6 73 50 35 23 17 11 79 5.6
7.8 46 31 23 15 11 7.5 5.2 3.5
8.0 29 20 14 9.8 6.7 4.8 33 2.3
8.2 19 - 13 8.9 6.2 4.4 3.1 2.1 1.6
8.4 12 8.1 5.6 4.0 2.9 2.0 1.5 1.1
8.6 7.5 5.2 37 2.7 1.9 1.4 1.0 0.77
8.8 48 3.3 25 1.7 1.3 0.94 0.73 0.56
9.0 3.1 2.3 1.6 1.2 0.87 0.69 0.54 0.44
Salinity = 30 g/k
pH
7.0 312 208 148 102 71 48 33 23
7.2 196 135 94 64 44 31 21 15
74 125 85 58 40 7 19 13 9.4
7.6 79 54 37 25 21 12 8.5 6.0
7.8 50 33 23 16 11 7.9 5.4 3.7
8.0 31 21 15 10 7.3 5.0 35 25
8.2 20 14 9.6 6.7 46 33 2.3 1.7
8.4 12.7 8.7 6.0 4.2 29 2.1 1.6 1.1
8.6 8.1 5.6 4.0 27 20 1.4 1.1 0.81
8.8 5.2 3.5 25 1.8 13 1.0 0.75 0.58
9.0 3.3 23 1.7 1.2 0.94 0.71 0.56 0.46

1 Source: Federal Register Vol. 54 No. 85, May 4, 1989, 19227.
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Chronic Wate
for Protection of Saltwater

Table 3-5

r Quality Criteria
Aquatic Life

Based on Total Am monia Criteria Concentrations?
Temperature("C)
0 5 | 10 15 | 20 25 | 30 | 35
Salinity = 10 g/k
pH
7.0 41 29 20 14 9.4 56 4.4 3.1
7.2 26 18 12 8.7 5.9 4.1 28 20
7.4 17 12 7.8 5.3 3.7 26 1.8 1.2
7.6 10 7.2 5.0 3.4 24 1.7 1.2 0.84
7.8 6.6 4.7 3.1 22 1.5 1.1 0.8 0.53
8.0 4.1 2.9 2.0 1.40 0.97 0.69 0.47 0.34
8.2 2.7 1.8 1.3 0.87 0.62 0.44 0.31 0.23
8.4 1.7 1.2 0.81 0.56 0.41 0.29 0.21 0.16
8.6 1.1 0.75 0.53 0.37 0.27 0.20 0.15 0.11
8.8 - 0.69] . 0.50 " 0.34 0.25 0.18 0.14 0.11 0.06
9.0 0.44 0.31 0.23 0.17 0.13 0.10 0.06 0.07
Salinity = 20 g/k
pH
7.0 44 30 21 14 9.7 6.6 4.7 3.1
7.2 27 19 13 8.0 6.2 4.4 3.0 2.1
7.4 18 12 8.1 5.6 4.1 2.7 1.9 13
7.6 1 7.5 53 34 2.5 1.7 1.2 0.84
7.8 6.9 4.7 3.4 2.3 1.6 1.1 0.78 0.583
8.0 4.4 3.0 2.1 1.5 1.0 0.72 0.50 0.34
8.2 2.8 -1.9 1.3 0.94 0.66 0.47 0.31 0.24
8.4 1.8 1.2 0.84 0.59 0.44 0.30 0.22 0.16
8.6 1.1 0.78 0.56 0.41 0.28 0.20 0.15 0.12
8.8 0.72 0.50 0.37 0.26 0.19 0.14 0.11 0.06
9.0 0.47 0.34 0.24 0.18 0.13 0.10 0.08 0.07
Salinity = 30 g/k
pH
7.0 47 31 22 15| 1 7.2 50 34
7.2 29 20 14 9.7 6.6 4.7 al 2.2
7.4 19 13 8.7 59 4.1 29 20 1.4
7.6 12 8.1 5.6 37 3.1 16 1.3 0.90
78 75 5.0 34 2.4 1.7 1.2 0.81 0.56
8.0 4.7 3.1 2.2 1.6 1.1 0.75 0.53 0.37
8.2 3.0 2.1 1.4 1.0 0.69 0.50 0.34 0.25
8.4 1.9 13 0.90 0.62 0.44 0.31 0.23 0.17
8.6 1.2 0.84 0.6 0.41 0.30 0.22 0.16 0.12
8.8 0.78 0.53 0.37 0.27 0.20 0.15 0.11 0.09
9.0 0.50 0.34 0.26 0.19 0.14 0.11 0.08 0.07

+ Source: Federal Register Vol. 54 No. 85, May 4, 1989, 19227.
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Table 6-7 .
Statistical Comparisons of Leachate indicators in Surface Water
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NH3, (1993) Existing, New BC
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Fieure 9-109 Refined Prediction of Leachate Contribution to Ammonia Concentration in Fresh
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F-1

Summer Averages and Coefficient of Variations, 1992

UNITS: MGAL

NUTRIENTS IN SURFACE WATERS

BY SITE; CV = COEFFICIENT OF VARIATION AS %; NO32 = DISSOLVED NITRATE + NITRITE;
NH4 = DISSOLVED AMMONIUM; TP = TOTAL PHOSPHORUS; PO4 = DISSOLVED ORTHOPHOSPHATE;

TDIN = TOTAL DISSOLVED INORGANIC NITROGEN (NH4 + NO32)

STE | NH4 | NHacv| NO32 [Nos2cv] TDIN | TDINCV]| TP TPCV | PO4 | PO4CV
E1 0.409 13.9 0.359 30.7 0.768 20.3 0.13¢ 283 0.110 23.7
E2 0.464 14.9 0.379 28.5 0.843 184 0.144 219 0.117 3.9
E2A 0.444 133 0.349 27.5 0.793 17.4 0.154 205 0.114 239
[ >} 0478 14.7 0.384 27.9 0.882 17.8 0.149 24.7 0.12% 30.1
E4 0.519 13.5 0.411 314 0.930 17.0 0.158 30.1 0.131 17.7
ES 0.549 9.5 0.390 33.4 0.939 18.7 0.180 254 0.126 17.0
ES 0.533 154 0.304 323 0.836 13.8 0.148 30.4 0.117 19.3
E7 0.448 14.9 0.283 42.5 0.731 19.0 0.145 27.4 0.112 273
ES8 0.361 19.9 0.226 56.3 0.587 26.4 0.131 30.7 0.099 20.7
ENn 0.341 315 0.227 69.1 0.568 411 0.127 34.2 0.103 440
E12 0.184 105.3 0.073 1349 0.257 99.7 0.144 27.2 0.05¢9 76.5
E13 0.498 17.0 0.330 445 0.828 235 0.143 28.8 0.110 28.3
E14 0.428 24.8 0.296 39.4 0.723 23.7 0.143 35.0 0.109 46.2
E1S 0.603 25.0 0.268 52.6 0.871 216 0.208 343 0.118 52.4
E® 0.220 503 0.162 794 0.381 $1.7 0.118 35.2 0.081 399
E10 0.172 65.5 0.135 87.8 0.307 83.2 0.112 39.0 0.087 51.8
H1 0.238 29.2 0.488 225 0.705 19.9 0.13% 419 0.094 344
H2 0.278 17.8 0.468 20.5 0.747 173 0.129 325 0.104 33.4
H3 0.330 249 0.443 22.4 0.773 18.0 0.140 23.9 0.104 33.7
H4 0.411 29.2 0.449 218 0.880 218 0.143 32.4 0.118 28.4
HS5 0.453 28.3 0.433 25.0 0.887 22.1 0.148 34.8 0.117 25.8
N1 0.1681 66.8 0.463 21.1 0.625 23.0 0.104 42.4 0.074 20.1
N2 0.18% 65.1 0.463 20.8 0.645 23.1 0.114 49.6 0.075 19.7
N3 0.209 61.7 0.450 20.7 0.658 23.1 0.107 43.4 0.077 23.8

N3A 0.2 47.6 0.432 21.8 0.663 21.8 0.109 42.8 0.087 16.7

N3B 0.217 50.3 0.442 21.0 0.6859 20.4 0.110 39.9 0.080 18.9
N4 0.249 41.2 - 0.426 1.7 0.675 216 0.113 42.9 0.090 185
NS 0.298 31.0 0.383 25.3 0.681 18.4 0.116 371 0.091 15.8
N6 0.338 24.6 0.339 28.8 0.677 19.9 0.114 36.2 0.103 13.7
N7 0.337 21.6 0.329 26.2 0.666 19.0 o.n 38.2 0.102 21.2
G1 0.3685 19.7 0.321 28.4 0.686 20.8 0.117 313 0.107 13.4
G2 0.329 20.9 0.343 27.6 0.672 21.7 0.123 47.8 0.103 211
K1 0.433 22.0 0.495 20.9 0.928 20.7 0173 28.9 o0.128 38.1
K2 0.488 327 0.571 23.4 1.059 233 0.171 38.0 0.155 290.7
K3 0.698 25.1 0.610 21.6 1.308 174 0.222 32.8 0.207 21.0
Ke 0.826 131 0.564 30.8 1.380 171 0.243 364 0.210 171
K5 0.505 37.6 0.398 46.6 0.903 36.1 0.174 34.0 0.158 228

KSA 0.374 419 0.373 47.3 0.747 396 0.161 373 0.138 31.0
Ké 0.139 1.7 0.181 75.2 0.320 78.0 0.104 45.9 0.075 44.6
N8 0.349 18.6 0.323 30.8 0.672 189 0.119 35.3 0.111 189
N9 0.135 60.7 0.111 59.8 0.246 55.2 0.071 52.4 0.053 32.8

N16 0.041 119.4 0.031 1354 0.072 1213 0.048 61.1 0.028 42.6
J1 0.187 497 0.141 60.1 0.329 37.3 0.102 47.1 0.081 479

Ji10 0416 54.8 0.170 571 0.585 48.0 0.160 47 .4 0.107 64.5

Ji1 0.092 1154 0.150 464 0.242 46.5 0.088 52.0 0.050 703
J2 0.316 48.7 0.171 57.8 0487 44.1 0.149 56.0 0.094 65.3
J3 0.630 76.9 0.185 58.7 0.815 68.4 0.164 49.6 0.117 549
Js 0.300 63.9 0.194 50.0 0.494 48.8 0.162 433 0.117 §7.2
J7 1.256 43.4 0.191 48.0 1.447 3798 0.275 40.9 0.191 S52.8
J8 0.837 50.5 0.215 41.4 1.052 46.9 0.214 46.4 0.136 44.1

JOA 0.774 6.4 0.210 43.9 0.984 55.2 0.182 46.6 0.118 529

NOA 0.090 68.9 0.062 52.4 0.152 58.2 0.081 47.0 0.049 43.9

YGR NUT91_92.WQ1 2/5/93
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CONTAINMENT / COLLECTION / TREATMENT OF LEACHATE AT LAN
CAPPING AND CLOSURE AT LANDFILL SECTIONS 2/8 AND ye

TABLE $.6-2

SURFACE AND GROUND WATER IMPACT OF IMPLEMENTATION OF SiTEWIDE ALTERNATIVE 1
DFILL SECTIONS 1/3 AND &/7

FRESH KILLS LANDFILL LEACHATE MITIGATION SYSTEM PROJECT

LANDPILL SECTION 28 LANDPILL SBCTION W

R R i s | 1 | o0 | w15 | 20% | 2048
Leoch sts Oos aratios AR 3 3
Horizootal and Dowwward Vertical Plux Prom Refuse Mound _ (galidsy) (s} esn| wi3w| D] wWIN| S0
Upeurd Verticsl Phx_(gal/day) (o] -] n 346 [ [
Totel (galiday) {s} 16807 | Mse| NSl W 6483
Distribetien of Leach ste Plus R
Herizontal galidey) B} 1281 18000 esms| 2331 1wl 18w
Dowswerd Vertical te Reccnt $aad Uit 1 sad Olacial Sands, Model Layer 3 (gal/day) caas| ssas| asee| wsss| were| 1sm] mase| wsm weni 1999 wn| ™
Dowoward Vartical to Cretaceons Sand Usit L Modd Loyer 6 (gat/dey) 2| 6a93]| ecaw| 698} 6wWs]| €M} -- -- .- - -- --
Dowoward Vartical to Bedrock, Moddl Layer 7 (gal/der) e} 2| wze| 2am| amel| 230e} 21 703 51 e 7 0 18
Mems Looding of Ammonis te Surface Watcrs (/dey) [4.0) - TS 5 o
Arthr K1l - -= -- -- -- -- -- -- -- -- -- .-
Presh Kills (1) [ - 15 - “ u1 wm - k] - G
Maie Creek - -—- -- -- -- -- L) m| -- w| -- 18 |
Richmasd Creek -- 183 -- m] -- - - - - --
ls - Sream Ammoais Coscentration Artribsted to Leachate (mg/L) [e] R g 388
Presh Kills 023 e} -- -- o) -- am|{ ep| -- --
Main Creck : 3 on 07| -- - a3s] -- ap! em| -- --
Richmosd Creek . 03 aw| -- - o] -- | ew| -- --
Vertical Mass Losding of Ammonis to Oresndwater (18/day) {f) e S S
Total 1o Recent/Glacial Sands n " . s ‘ . ” » - . E ® |
To Creteceous Sands 0.08 0.08 008 008 008 008 - - - - -- -.441
To Bedrock [¢) 0001] ooo1] 0001 ooo1| ooor| ooor] o3s2] oxs1| ams| ooy| oo13) 0007 )
Note: Pluzcs 0 bot balsoce within s0y time period duc to oransi asture ol smulati which odste chang into s0d out of storage in the refsc mound over time MMk VIS4

-« Not applicable

s} Leschate generation is based 0o the toc-ol~slope model doundaria sed reflects progreuaive cappiog of 1a0d 8!l sections over time

) Uscootrolled borizootal fux

{c] Net verticel Bux from bedrock is upward to overtying unc oas olidated overburéden sediments
[€) Mo loadiogs include basc loads from laod arces lying between 1aodfll perimeter cootsinm

fe} Mazimum calculsted in ~stresm ammonia cooccotrations o fow tide

{f) Mecan ol individual well @can s @onis cooceotration (ug/L) wed i mase loading caloul stions:

(Jsouary 1991 = Jaouary 1993 sample quarter dats)

(R ec cot/g acial/Cretaceous sands ) st Sections 19, 28 nd &7
coticollocton (acilitics and river bouodarics, s well m tibotary sreams withi/odjscent to NYCDOS property boundarias

R 5% i [ » w
Refuse/Fill 248 ] UL | I 28| STLS
Recen/Olecsl Sands (g) 3,269 w| 1] e«
Cretaccous Sends (b] 3467 ” » -

(8] Mooitoring wells: Section U9 = 00911, 00011, 01151, 01112, 01211, 0611, 4K, 0T

Section &7 = 1561, 1SBL, ML, ML, ST, 16T1L, W71

Section 28 = 30811, 30802, 31113
Section ¥4 = 4041, 40511, 4052, 4061, 4341 AK1I3S, AKIN
&) Moaitoring wells: Section V9 = 0011, 0041, 00511, G0ST2, COST3, 0OSL, 0071, OOBL, 0092, 01012, o, oun,
0131, 0151, 0361, 04411, 04412, 04313, 0451
Scctios &7 = 1571, 66012
Section 28 = 3051, 30811, 30612, 3071, 3091, 3011, 31012, 3N

0003436



TABLE $.6-8
SURFACE AND GROUNDWATER IMPACT OF IMPLEMENTATION OF SITEWIDE ALTERNATIVE 3
CONTAINMENT / COLLECTION / TREATMENT OF LEACHATE AT LANDFILL SECTIONS 1/9 AND &/7
PUMPING WELLS AT SECTIONS 2/8 AND 3/4
FRESH KILLS LANDFILL LEACHATE MITIGATION SYSTEM PROJECT

LANDPILL SECTION 28 LANDPILL SECTION 3
X £ w0 | w9 | 200 | 2015 | 20w | 20e5 } 103 T wer | 2000 | ams | 2%  es
Leachats Ocn erstios 3 .: y £ R \"«. W ‘\, Y S X : :
Horizoatsl sad Dewoward Vertical Piax Prom Refuse Mousd  (gelday) [s) mesn | 01009 ) 20| N978| 202%0] T4%] 200172 16622 | 104366 | M| 2Im4; DSV,
Upward Vertical Pz _(gol/dey) [s) 367 we " w?| 1om ™ 19 -2 o] s uw] 1.
Total  (galdey) (o) mass| -- 07| 74 ns8
Distribetion of Leachate Plaz FE
Horizsontal (gal/day) () AR (L) (168 (122
Pumping Wells (galsdey) [c) - srses| 3565y -- - | s8] BaR| BOWO| WsSL
Dowtrwerd Vertical to Recent Saad Usit 1 and Olacial Seoda, Modd Layer ) (gatdey) 6488 wa] s ] wsms| noi] sW] M 17T
Dowowerd Vartical te C. Sead Usit 1, Medd Layer § (galidey) ssQ em| o] -~ | -- | -] e=} == == |
Dowoward Vertical to Bedrock, Modd Layer? (gol/iday) () 237 E8 4 219 3 S61 2% 7 [J [
Mass Losding of Amsonis te Surlace Woters (b/day) (o.g) s LS ‘ 2 s
Arthar KGRl - - - - - \ -~ - -
Presh Kills s -- sI 21| --Q</ |} w] -- “!
Maio Crost - -— - | -- ] wml] «] -- |
Richmeod Cresk ) -- a] -- XK - /-] --| -
Ia - Stream Am®osis Conccatration Astribated to Leschate (agl) () ) B 5 3
Prosh KB - (Y] -- -—- o] -- 01| om}] -- --
Msio Creck 3 - - 03sf| -- 0.2 e8] --
Richmond Creck - - 0AS - (%] 003 -
Vertical Mass Losdiag of Ammonia te Orocsdwater (1b/dey) [5) X N SRE :
Totad te Recent/Glacial Sands 4 3 4 ”" [ 61 2 20 u
To Cretaccous Seods 0.08 0.08 008 - - - - - --
To Bedrock [¢] ooo1| o0001| o001 o001} ooot| oooij o3| o281] 01%0 0004 | <0001 <0001
Note: Pluza é0 oot balsoce withis sy ime period e to traosi cot oature of s malations, which sccomodate changes imto snd out of sorsge io the refuse mound over ime RSM wk3 /163 |
- Not appbicsble
{s} Leachate goneration reBects progressive capping of 1andS1l sections over tme
] Ubcoorolled borizontsl s () reproscots borizontal fiowinto s laysr
<] Leschate captuwred by pumpiag wedls installed in the refuse @ound
[d] Netvertical Sux from Sedrock is apward 1o overtyiag aecomsolidated overburden sediments (R occat/g)ad al/Cretac cous sands) of Sections 9, 278, and &7
feollecti ba'lliun‘ti«rbcmduiq-'dl-ﬁbﬁu’mﬁmdliuﬂu“commmd

[e) Hnminphd“cbmk.&tulu‘mmtmlm, ¥ cont ai
()] Mazimum caicadated is -sraam smmanis cooccotrations ot low tide

(5} Mcan olinévidsl well mese smmonis concentration (ag/ll) wed in mass leading calculstons: % w &« s ¥
(Jamary 1991 - Jemuary 1993 sample quarter data) R chme/Fill 71248 | 248743 | 32128 | STL99S
Receot/Oladial Sands [B] 5,769 m 1493 | 60007

Cretaceous Sands (i) 3,467 ” » -

b] Monitoring wells: Sestica 19 = 00911, 03011, 01111, 01112, ORI L, 01611, 04SIL, 01T
Section &7 = 1361, 1581, 1621, 3631, 1651, 16611, 1671
Section 2/8 = 30811, 30812, 31111
Section W4 = 4041, 60SIL, 40512, 4061, 4341, AK 138, AK13!
(i) Moaitaring wdls: Section 19 = 0011, 0041, 00S11, 00SL2, 0013, 0061, 007, 0081, 00012, oL, 01113, 0O,
0133, 0151, 01612, 04411, 04412, 04413, 04512
Section &7 = 1571, 166012
Section 278 = 3051, 0611, 306L2, 3071, 309L 31011, 31002, mp

/
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ATTACHMENT IL.B.2
SWSIP Table 2-28 Water Quality Standards

Addenda to the QAPjP July 29, 1992

Mercury Parameter Profile FSWSR Appendix B
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TAbLE 2-8

NEW YORK STATE WATER QUALITY STANDARDS
FOR THE ARTHUR KILL AND ASSOCIATED TRIBUTARIES

Parameter SO SC I
Dissolved oxygen (mg/L) 3.0 5.0 4.0
Fecal Coliform (per 100 ml) NS 2002 20003

pH Units Normal ¢ 0.1 Normal ¢ 0.1 Normal ¢ 0.1
Temperature (°F) Must insure the protection NS

Turbidity

011 and floating substancés

Suspended, colloidal
and settleable solids

Toxic wastes and
* deleterious subtances

(ug/1) !

8 Aldrin and Dieldrin

o~
-

¢ Arsenic
Vo) Az 1nphoseeth) |

the/aP d0 L1 S/L

and propagation of a balanced
indigenous population of
shellfish, fish and wildlife

No unnatural increase

No residue due to wastes
and no visible oil fiim or
globules of grease

No deposition from wastes
nor deleterious effects on
best usage.

None in sufficient amounts

to impair survival of fish
1ife or any other best usage

0.001
120

NS

No unnatural increase

No residue due to wastes
and no visible oil film or

globules of grease

No deposition from wastes
nor deleterious effects on

best usage.

None in amounts that will
injure culture, propaga-
tion or condition of edible

fish or shellfish; no

interference with secon-
dary contact recreation or

any other best usage

0.001
63

0.01

!

No Standard

No unnatural increase

No residue due to wastes
and no visible oil film or
globules of grease

No deposition from wastes
nor deleterious eftects o
best usage.

None in amounts that will
injure culture, propaga-
tion of condtion of edible
fish or shellfish; no
interference with secon-
dary contact recreation o
any other best usage

NS
NS
NS
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TABLE « o (Cont'd.)

TS2000

Parameter SO SC !
Boron (Acid-soluble) NS 1,000 NS
Chromium (VI) (Acid-soluble) 1,200 54 NS
Copper 3.2 2.0 NS
Cyanide 1.0 1.0 NS
00T, 00D and DOE 0.001 ~ 0.001 NS
Demeton NS 0.1 NS
Endosulfan 0.034 | 0.001 NS
Endrin 0.002 0.002 NS
Heptachlor and 0.001 0.001 NS
Heptachlor Epoxide
Hexachlorobutadiene 3.0 0.3 NS
Hexachlorocyclohexane 0.16 0.004 NS
Hexachloropentadiene 0.7 ‘ 0.07 NS
Hydrogen sulfide NS 2.0 NS
Lead 220 . 8.6 NS
Malathion NS 0.1 NS
Methoxychlor NS 0.03 NS
Mirex NS | 0.001 NS

ENV/KPL146-tb13//




TABLE ¢-o (Cont'd.)

ol

Parameter SD SC I
Nickel (Acid-soluble) 140 7.1 NS
Polychlorinated Biphenyl 0.001 0.001 NS
(PCB)

Silver 2.3 NS NS
Toxaphene NS 0.005 NS
Trichlorobenzenes 50 5 NS
linc 170 . 58 NS

(a) Monthly geometric mean value from a minimum of five examinations.

(b) Turbidity specified in Jackson Turbidity Units (JTU) as 30-day average.

NS = No Standard, NQS - No Quantitative Standard

250000

LNV/KP146-tb13/8



fx THE CITY OF NEW YORK Department of Sanitation

ROBERT P. LEMIEUX
Deputy Commissioner

Waste Management and
July 29, 1992 Facilities Development

_ 44 Boeaver Street
New York, NY 10004
Telephone (212) 837-8001

Mr. Norman H. Nosenchuck, P.E.

New York State Department of
Environmental Conservation

50 Wolf Road

Albany, NY 12233

Mr. Gilbert Burns, P.E.

New York State Department of
Environmental Conservation

Region II

47-40 21st Street 4

Long Island City, NY 11101

RE: Fresh Kills lLandfill Consent Order,
DEC Case.Number D2-9001-89-03

Addendums to QAPP and QAPJ}P (July 29, 1992)

{' Dear Mr. Nosenchuck and Mr. Burns:

As a result of discussions with Mr. William Wurster of the New York
State Department of Environmental Conservation (DEC) held on July
16, 1992, the New York City Department of Sanitation (The
Department) is .submitting revised tabulations listing project
practical quantitation 1limits (PQLs), method detection 1limits
(MDLs) and data quality objectives (DQOs) for each of the matrices
monitored as part of the Fresh Kills Leachate Mitigation System

Project (see Attachments 1, 2 and 3).

Tables listing PQLs, MDLs, and DQOs were submitted as attachments
to the July 15, 1992 letter presenting "Addendums to QAPP and QAPjP
(July 15, 1992)". However, values of DQOs and MDLs were not
availablie for each parameter analyzed. At the request of Mr.
Wurster, the gaps in the DQO tables for which updated water quality
and sediment criteria do not exist were to be supplemented with
numerical values. Previously, in certain cases, PQL values had
been designated as the DQO where water quality standards did not
exist at that time. 1In situations where DQO values had not been
assigned for the project, PQL values have now been inserted into
the tables to complete the listing, as appropriate for a particular
parameter. In cases of certain leachate characteristics, it is not
approjp:riate to list PQLs as the DQO limit because levels of these

Help Reduce
’p:lnhd on New York’s Waste,
paper i Please Recycle.



Mr. Nosenchuck and Mr. Burns
July 29, 1992
Page 2 '

parameters are commonly detected in unpolluted groundwaters and
surface waters at levels above the PQL. For example, PQL values
are not listed as DQOs for parameters such as alkalinity, BOD, COD,

carbon, color, etc. :

With this submittal, the DOS is presenting these values of DQOs,
MDLs and PQLs as project guidelines for reporting and evaluating
monitoring data from the Fresh Kills project. An MDL study is
currently being performed for metals and the new metals' MDLs will

be updated when they become available.

Therefore, the Department requests DEC to review and authorize the
use of these proposed values for the Fresh Kills Leachate

Mitigation System Project.

If you have any questions, please do not hesitate to contact me at
(212)837-8458. :

Very truly yours,

| AL ?\ /L/MMA,L'L@
Ted R. Nabavi, CHMM, REP
Senior Environmental Manager

TN:mb
£k01349(pc)
529363-01349
c: (w/o attachment) (w/attachment)
D/C R. Lemieux S. Bayat, DOS
~D/C J. Levine D. Walsh, Regional DEC
A/C A. Zarillo W. Wurster, NYSDEC Albany
P. Gleason J. Koppen, IT
H. Rubinstein S. Posten, IT
S. Kath, Corp Counsel C. Papageorgis, IT
G. Milstrey, NYSDEC Albany J. Giga, IT
P. Gallay, Regional DEC
CF

006651




ATTACHMENT 2

DQO, MDL AND PQL VALUES
FOR SURFACE WATER SAMPLES

Revised July 29, 19'92-

0000653



LT. CORPORATION
EDISON, NJ 08837
(908)-225-2000

TEST PANBL:

METHOD/ANALYTE

LABID: DQO-SW
LOCATION: DQO-SW

COLLBCTED: 07/29/92

MATRIX: Swieoe Wetee

RESULT Q

. \

LAB ID: MDL-SW
LOCATION: MDL-8W
COLLACTED: 07/29/92

MATRIX: Swfees Weter

Reported on 07/29/92

LABID: PQL-SW
LOCATION: PQL SW
COLLBCTED: 07/29/92

MATRIX: Surface Water

LABID:

LOCATION:

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

LAB ID:

LOCATION:

RESULT

Pago2 of 9

.- COPPER

EARAR

IR

29 0 -

86

2130

UNITS
(vt
/L
WL
w/L
et
w/l
o |
w/L
ot
/L
bl
/L
wl
w/L
bl 58
v/l
Vl-
wl
o
wl
et
wl
o
/L
wt jo000
wl
e
/L
wi
o/l

6.0“
oo
0.0084
0.0043
T
0.0036

TR




PARAMETER
MERCURY:

LSO000
0TY000-4

CRITERIAZ

LITERATURE FINDINGS -

LEACHATE-

SW SUMMARY DATA-

FRESH KILLS SURFACE WATER STUDY
PARAMETER PROFILES

PROFILE

CRDL= 0.2 ug/l or 0.0002 mg/i

DQO=0.1ug/l OR 0.0001 mg/I (NYSDEC AMB. WAT. QUAL. GUID. VALUE 11/1591)
MDL = 0.2 ug/ '

PQL = 0.2 ug!

NYSDEC. Amb. Wat. Qual. Std. & G. V. (11/15/91) = SD= NS;-SC= NS; I= 0.001 (G); B= NS

NATURALLY DETECTED IN SEAWATER AT 0.03 ug/l OR 0.00003 mg/l AS HgCl(4)-2 (HORNE, 1969)
INTERSTATE SANITATION COMMISSION (ISC.1938) SAMPLED AND ANALYZED FOR TOTAL METALS AT
8 SAMPLING STATIONS ALONG THE ARTHUR KILL ON 1/15/88 AT HIGH & LOW TIDE

RANGE -HIGH TIDE= 0.5 - 1.2 ug/l: RANGE ~LOW TIDE= 0.3 - 0.5 ug/l

LEACHATE SEC. 1/9 SHALLOW AND REFUSE WELLS MEDIAN: 0.10 ug/; 139 OF 160 ND
LEACHATE SEC. 2/3 SHALLOW AND REFUSE WELLS MEDIAN: 0.10 ug/l; 42 OF 45ND
LEACHATE SEC. 3/4 SHALLOW AND REFUSE WELLS MEDIAN: 0.10 ug/l; 66 OF 74 ND
LEACHATE SEC. 6/7SHALLOW AND REFUSE WELLS MEIDAN: 0.10 ug/l; 150 OF 167ND
(GROUNDWATER QUALITY DATA 1/91.7/91,1/92,4/92, AND 7/92 AS PART OF THE
CONSENT ORDER APPENDIX A - 6 HYDROLOGICAL INVESTIGATION)

NOV.19%: A/R LANDFILL ALL STATIONS DETECTED ABOVE DQO AND NYSDEC STD.; CRDL WAS MET
JAN.1991: SWMERCURY DETECTED ABOVE DQO AND NYSDEC STD.
RANGE ND (WC-1,3,5-7.11,-14,18)- 0.5 ug/i OR ND - 0.0005 mg/i
FEB.1991: A/R LANDFILL ALL STATIONS WERE ND EXCEPT FOR TWO; CRDL WAS MET; DETECTED
ABOVE DQO AND NYSDEC GUIDANCE VALUE
FKAP-3= 0.2 ug/l OR 0.0002 mg/l AND FKAP-1= 0.5 ug/l OR 0.0005 mg/}
AUG. 1991: A/R LANDFILL ALL STATIONS WERE ND EXCEPT ONE; CRDL WAS MET; DETECTED
ABOVE DQO AND NYSDEC GUIDANCE VALUE
UT-2= 0.32 ug/} OR 0.00032mg/




PARAMETER
MERCURY:

850000

TIv600-4

Note : NA = Not Applicable
ND = Not Detected
NL = Not Listed
NS = No Standard

FRESH KILLS SURFACE WATER STUDY

OCT. 1991:

MAR 1992:

MAY 1992:

AUG. 1992:

OCT. 1992:

JAN. 1993

PARAMETER PROFILES

PROFILE

SW DETECTED ABOVE DQO AND NYSDEC STD.; CRDL WAS MET
MORE STATIONS HAD DETECTION WITH LOW TIDE SAMPLING
RANGE ND - 0.73 ugl OR ND - 0.00073 mg/i

SW ALL STATIONS WEREND

ND (WC-1-4,68-13,15,16.18) TO 0.0003 mg/} (WC—14)

SW MEAN VALUE = 0.0002 mg/t; STD. DEV. = 0.00004 mg/}

ALL DATA ND EXCEPT STATION WC- 16; 000078 mg/l (WC- 16)

SW MEAN VALUE = 0.0002 mg/l; STD. DEV. = 0.00014 mg/!

RANGE OF L.OW TIDE. UNFILTERED VALUES =

ND (WC-1.2.4-69.10,13~ 16,18.25.28.29.30~32) TO 0.0007 mg/l (WC— 12)
SW MEAN VALUE = 0.0002mg/l: STD. DEV. = 0.00010 mg/|

RANGE OF LOW TIDE. FILTERED VALUES =

ND (WC-1,2.4-68-16,18,25,2829,30,31) TO 0.0002 mg/l (WC—-32)

SW MEAN VALUE = (.0002 mg/l; STD. DEV. = 0.000007 mg/

RANGE OF HIGH TIDE, UNFILTERED VALUES =

ND (WC-1,24-69,12-14,16,18.25,28.29,32) TO 0.0004 mg/} (WC~11)
SW MEAN VALUE = 0.0004 mg/l, STD. DEV. = 0.00066 mg/|

RANGE OF LOW TIDE, UNFILTERED VALUES =

ND (ALL SITES EXCEPT WC-28) TO 0.0004 mg/I (WC~28)

SW MEAN VALUE = 0.0002 mg/l; STD. DEV. = 0.00003 mg/l

ND (ALL WC STATIONS EXCEPT FOR WC-11) TO 0.0004 mg (WC~11)
SW MEAN VALUE = 0.0002 mg/l; STD. DEV. = 0.00006 mg/

ST. = Station
A/R = Ash Residue Landfill
CRIT. = Criteria




ATTACHMENT II.C
USEPA Region 2 Presentation March 1, 1994

. List of Chemicals of Concern in the NY/NJ Harbor Estuary
. Table 2- Preliminary NY/NJ Harbor Toxics Categorization
. Long et. al. 1993 Incidence of Toxicity

FSWSR
. Figures 9-68 through 9-80 Sediment Exchange Analyses
. Table 4-6 USCG Record of Oil Spills

July 29, 1992 Addendum to QAPP and QAPjP
. DQO’s for Sediment Samples
. Project Specific Critical Parameters

Comparison of Sediment Ammonia to Surrogate SQC

[Wyckoff_R.WPJFK01951.B
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ASSESSMENT AND MANAGEMENT OF DIOXIN CONTAMINATED SEDIMENTS
IN THE NEW YORK / NEW JERSEY HARBOR ESTUARY

HUDSON RIVER FOUNDATION
MARCH 1, 1994

ERIC A. STERN, ALEX LECHICH, DOUG PABST and SETH AUSUBEL

Bescd

€, H.C1.0, TCOO

U.S. ENVIRONMENTAL PROTECTION AGENCY
WATER MANAGEMENT DIVISION
REGION 2




LIST OF CHEMICALS OF CONCERN IN THE
-NJ HA R ESTUARY

DRAFT

. MEDIUM:
CHEMICAL NAME WATER BIOTA SEDIMENTS
Metals: ! ]
arsenic l o
cadmium H o
copper : .
mercury ' - . ° B
nickel H . - |
lead " .
PCBs _ o . o _
Dioxin R . o
PAEs " . ° °
Pesticides: ﬂ
DDT & metabolites o o
.chlordane o Po)
dieldrin ' . .
heptachlor . o
heptachlor epoxide h o
hexachlorobenzene u o
ééﬁma-BHC H o
Volatile organic compounds: ﬂ
tetrachloroethylene o
o = Exceedahces of unenforceable criteria
. = Exceedances of enforceable standard
ococel
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TABLE 2

PRELIMINARY NEW YORKX/NEW JERSEY HARBOR TOXICS CATEGORIZATION
SUMMARY TABLE

IOXIC CATRGORIZATION
LI. MO, Sad. Qveral)

CATEGORY IA
Ind ial c} ical
PCBs (T) Z.A. I.A. ER-M X.A.
Dioxin (2,3,7,8-TCDD) I.A. A €% T
Hexachlorobutadiene Z.A. Z.A.
Trichlorocethylene .2, Z.A.
p icid
Chlordane . L. ER-M I.A.
DDT + DDD, DDE I1.8. I.A. ER-NM I.A.
Dieldrin .. X.A. ZR-N Z.2.
Aldrin . . I.A. I.A.
- Endosulphan - oo Relke 0 LA
Heptachlor + Hept. Epox;de I.B. Z.A. ..
Hexachlorocyclochexane (BHC)
l-llpha x.‘- I-l.
r-gaanma (Lindane) I.B. I.A. I.A.
Metals
Ar’.nic“r) I.B. .. I.A.
Cadmium(‘r) I.A. ER-M I.A.
" Copper I.A. ER-M- I.A.
L‘ad I.l. ER'H I.l.
Hitcur}' ’ I.A. I1.8B. ER~-M I.A.
Nickel (T) ' ' 1., ER-“M I.A.
Silver(7T) I.A. ER-M IX.A.
ZinC(T) : x.‘o ER"H :o‘o
CATEGORY IB
Tetrachlorodibenzofurans I.B. I.D.
Benzene I.9. I.B.
Bis (2-ethylhexyl) phthalate I.8. I.D.
Carbon Tetrachloride ' " 1.8 I.9.
Chlorobenzene I.8. I.B.
1,4 Dichlorobenzene 2.8 z.8.
Ethylbenzene I.3. I.B.
Hexachlorocbenzene 1.8. I.B.
Methylene Chloride I.B. I.D.
N-Nitrosodi-N-propylam:ne I.3. I.3.
1,1,2,2-Tetrachloursethaae I.9. I.9.
Tctrachlozce.hy.ene - I.B. I.D.
1,1,2-Trizhloroethane 1.8. I.B.

003362
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I0X1¢ CATRGORIZATION
rI. Lo, Red. Qverall

-- GATEGORY IR
Industrial Chemicals (cont.)
PAHs
IMW: Acenaphthylene e B I.8.
Anthracene z.9. - ER-M Z.8B.
Naphthalene 2.9. ER-L 1I.B.
Phenanthrene .9 .. IR-K z.9.
HMW: Benzo(a)anthracene I.9. ER-K IX.D.
Benzo(k) fluoranthene .. ' Z.9.
Benzo(a)pyrene I.B. ER-L I.9.
Benzo(e)pyrene z.8. _ z.8.
Chrysene I.B. : ER-L IX.3.
Dibenz(a,h)anthracene I.B. ER-L IX.B.
Fluorene I.B. IR-L I.8.
Fluoranthene I.B. I.B.
P}'t.h‘ ) xo.o :0.0 n.n xl.a
Metals -
B.nlllum(r) I.B. z.8.

NO OFFICIAL CATRGORY - SEDIXENT RFFECTS LEVELE ONLX

PAHs (T)
IMW: Acenaphtene ER-L
2-Methylnaphthalene ER-M
Metals . :
Chromium ZR-M

QQQQQQQQQ . . e l'.l......................'..............Q........C.

F.T. = Fish Tissue Categoriszation

W.Q. = Water Quality Categoriszation
Sed. = NOAA Sediments Effects Values, based on concentrations in

sediment observed or predicted by the (1) eguilibriuas
partitioning approach, (2) spiked-sediment bicassay
approach or (3) by different methods of evaluating
synoptically collected biological or chemical field data.
(T) = Total concentration of chemical (dissolved + particulate)
Category I1.A. = Ambient Data Exceed Enforceable Standard
Category 1.B. = Ambient Data Exceed More Stringent But
Unenforceadle Criteria
LMW = Lov Molecular Weight Polycyclic Aromatic Hydrocarbon (PAH)
HMW = High Molecular Weight PAM . -
ER-L = at or above the lov Effects Range - The lovest 10
percentile in the data associated vith biological
effects. .
ER-M = at of above the Median Effects Range - The median range
associated with biclogical effects. '

- - 000063



Incidence of Toxicity

with Solid-Phase Amphipod Tests

Region Toxic/Total (%) Species
Newark Bay 48/87 (84.2%) A. abdita
Long Island Sound Bays §0/60 (83.3%) A. abdita
San Pedro Bay | 61/105  (58.1%) R. abronius
S‘an' Francisco Bay 56/111 (50.4 %-) R. abronius
Hudson-Raritan Estuary 54/117 (46.2%) A. abdita
Tampar Bay 1 0/168 (6.1%) ~A. abdita
Pensacola Bay 0/40 (0.0%) A. abdita

(Long et al., 1993)
unpublished
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Toxic Sit_es - four tests

Toxic Sites - three tests

Toxic Sites - two tests

Toxic Sites - one test

“"Non-toxic sites

< Lower Bay
e
eM”;i ®) © @
¥y Q@G O o
’/ ‘ Raritan Bay New York Bight
o ® o
| /@
New Jersey ' ~ fe)

Figure 1. Sampling sites in the Hudson-Rarftan estuary in which sediments were determined
to be not toxic in any test, or significantly toxic in one, two, three or four of the tests.

(Long et al.,, 1993
unpublished

TS




Amphlpod Survival as

Amphipod Survival vs. Ammonia In Newark Bay

n.l..llL‘--.l.ll...lll

120 T
< (o] b
100 -
< Ampelisca abdita q
_-egeo- o 3
.E L p
Q
©.60 -
o
E ¢ p
§4°- -
S o
L & o p
- o .
20 NOEC LCS0
5 I S VAN VA
-2 2 4 6 8. 1

Unlonized Ammonia, mg/L

L oF oL , (113
M/w(h?i\_«/
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Figure 9-68 Sediment Exchange Analysis Model Domain and Observation Stations
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Figure 9-69  Predicted Currents in Fresh Kills and Arthur Kill - High Water
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Figure 9-70  Predicted Currents in Fresh Kills and Arthur Kill - One Hour After High Water

~. /




+2

000370

in Frach Kills and Arthur Kill - Two Hours After High Water
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Figure 9-72  Predicted Currents in Fresh Kills and Arthur Kill - Three Hours After High Water
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Figure 9-73  Predicted Currents in Fresh Kills. and Arthur Kill - Four Hours After High Water
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Figure 9-74  Predicted Currents in Fresh Kills and Arthur Kill - Five Hours After High Wate,
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Figure 9-75  Predicted Currents in Fresh Kills and Arthur Kill - Six Hours After High Water
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Figure 976  Predicted Currents in Fresh Kills and Arthur Kill - Seven Hours After High Water
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Figure 9-77  Predicted Currents in Fresh Kills and Arthur Kill - Eight Hours After High Water
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Figure 9-78  Predicted Currents in Fresh Kills and Arthur Kill - Nine Hours After High Water
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Figure 9-79  Predicted Currents in Fresh Kills and Arthur Kill -‘Tcn Hours After High Water
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SPILL
DATE

11-Jan-80
17-Feb-81
23-May-81
1-Jul-81
4-Aug-81
2-Sep-81

16-Nov-81

10-May-82
11-Jul-82
20-Sep-82
8-Dec-82
21-Dec-82
13-Feb-83

17-Apr-83 .

26-Mar-84
26-Mar-84
11-Apr-85
19-Jul-85
7-Mar-86
24-Jun-86
6-Oct-86
16-Jan-87
11-Feb-87
10-Jul-87
9-Mar-88
19-Jul-88
29-Dec-88
5-Jul-89

TABLE 4-6
ALL REPORTED OIL SPILLS GREATER THAN 1,000 GALLONS
IN THE ARTHUR KILL
FOR YEARS 1980 - 1989

AMOUNT UNITS CARGO NAME
210,000 gallons Oil, fuel: No. 1-D
1,000 gallons Qil, fuel: No. 2-D
5,000 gallons Qil, fuel: No. 1-D
1,500 gallons Oil, fuel: No. 6
1,050 gallons Gasoline: Automotive (4.23 g Pb/gal)
1,000 gallons Not elsewhere specified ’
7,000 gallons Not elsewhere specified
11,000 pounds Not elsewhere specified
2,200 gallons Not elsewhere specified
1,200 gallons Oil: Crude '
1,300 gallons Styrene
4,800 gallons Kerosene
2,500 gallons Gasoline: Aviation (4.86g Pb/gal)
2,100 gallons Qil, fuel: No.1-D )
46,368 gallons Asphalt blending stocks: Straight run residue
111,510 gallons Asphalt
20,000 gallons Oil: Crude
1,000 gallons -0il, fuel: No. 6
72,342 gallons Oil, fuel: No.2-D
2,100 gallons Oil, fuel: No. 2
9,500 gallons Oil, fuel: No. 2
10,000 gallons Methyl n-butyl ketone
1,000 gallons Oil: Diesel
56 barrels Gasoline: Casinghead
3,825 gallons Kerosene
2,500 gallons Not defined
3,000 gallons Oil: Crude
2,000 gallons Qil: Crude

NOTE: Pollution data provided (1980-present) may be ongoing and could change or
be deleted at any time.

Source: U.S. Coast Guard, 1990.

[WYCKOFF_R.WPJFK01760 - Final Surface Water and
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THE CITY OF NEW YORK Department of Sanitation

ROBERT P. LEMIEUX
Deputy Commissioner

a - Waste Management and
July 29, 1992 Facilities Development
_ 44 Beaver Street
New York, NY 10004
Telephone (212) 837-8001

Mr. Norman H. Nosenchuck, P.E.

New York State Department of
Environmental Conservation

50 Wolf Road

Albany, NY 12233

Mr. Gilbert Burns, P.E.
New York State Department of
Environmental Conservation
Region II
47-40 21st Street
""" " Long Island City, NY 11101

RE: PFresh Kills ILandfill Consent Order,
DEC Case . Number D2-9001-89-03

Addendums to QAPP and QAPjP (July 29, 1992)

i Dear Mr. Nosenchuck and Mr. Burns:

As a result of discussions with Mr. William Wurster of the New York
State Department of Environmental Conservation (DEC) held on July
16, 1992, the New York City Department of Sanitation (The
Department) is ~submitting revised tabulations 1listing project
practical quantitation 1limits (PQLs), method detection 1limits
(MDLs) and data gquality objectives (DQOs) for each of the matrices
monitored as part of the Fresh Kills Leachate Mitigation System

Project (see Attachments 1, 2 and 3).

Tables listing PQLs, MDLs, and DQOs were submitted as attachments
to the July 15, 1992 letter presenting "Addendums to QAPP and QAPJ}P
(July 15, 1992)". However, values of DQOs and MDLs were not
available for each parameter analyzed. At the request of Mr.
Wurster, the gaps in the DQO tables for which updated water quality
and sediment criteria do not exist were to be supplemented with
numerjical values. Previously, in certain cases, PQL values had
been designated as the DQO where water quality standards did not
exist at that time. In situations where DQO values had not been
assigned for the project, PQL values have now been inserted into
the tables to complete the listing, as appropriate for a particular
parareter. In cases of certain leachate characteristics, it is not
approjp:riate to list PQLs as the DQO limit because levels of these

- 000G8s4L
Help Reduce
it o o - , _ New York's Waste.
oo ) Please Recycle. -
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Mr. Nosenchuck and Mr. Burns
July 29, 1992
Page 2

parameters are commonly detected in unpolluted groundwaters and
surface waters at levels above the PQL. For example, PQL values
are not listed as DQOs for parameters such as alkalinity, BOD, COD,

carbon, color, etc. :

With this submittal, the DOS is presenting these values of DQOs,
MDLs and PQLs as project guidelines for reporting and evaluating
monitoring data from the Fresh Kills project. An MDL study is
currently being performed for metals and the new metals' MDLs will

be updated when they become available.

Therefore, the Department requests DEC to review and authorize the
use of these proposed values for the Fresh Kills Leachate

Mitigation System Project.

If you have any questions, please do not hesitate to contact me at
(212)837-8458. - -

Very truly yours,

FO Y AJaiﬂwiég

Ted R. Nabavi, CHMM, REP
Senior Environmental Manager

TN:mb
fk01349 (pc)
529363-01349
c: (w/o0 attachment) (w/attachment)
D/C R. Lemieux S. Bayat, DOS .
~D/C J. Levine D. Walsh, Regional DEC
A/C A. Zarillo W. Wurster, NYSDEC Albany
P. Gleason J. Koppen, IT
H. Rubinstein S. Posten, IT
S. Kath, Corp Counsel C. Papageorgis, IT

G. Milstrey, NYSDEC Albany J. Giga, IT
P. Gallay, Regional DEC
CF

00Cas2



ATTACHMENT 3

DQO, MDL AND PQL VALUES
FOR SEDIMENT SAMPLES

Revised July 29,

1992
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29—Ju|—92.

L.T. CORPORATION
EDISON, N.J. 08837
(908)225-2000

TEST PANBL:

LAB ID: DQO-$D
CLIENT ID:DQO-SD
COLLBCTED: 0772992
MATRIX:Sediment

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

Reported on 07/29/92

Values Based upon 100% Solids

LAB ID:MDL-SD
CLIENT ID: MDL-SD
COLLBCTED:07/29%2
MATRIX:Sediment

LAB IDIPQL-SD LAB Iy
CLIENT ID:MDL.-SD CLIENT ID:
COLLBCTED107/2992 COLLECTBD:
MATRIX:Sediment MATRIX:

Q

EXTRACTRD

oR
ANALYZED

EXTRACTED EXTRACTED
on on _ on
MBTHOD / ANALYTS unrms | mesurr o | awaivzep| mevrr o | Awarvzep | mesurr a | amaLvzap] amuir
B30 JALRALINITY (b0 C5C08) g /Ky o IR FUREE SRR 3 g
83501 JAMMONIA mg/Kg 0.2
B403.1 |BODS DL og/Kg NA
gast |camson TotaLORGANIC mg/Kg 50
#3133 |cHionion SR mg/Kg 10 -
et cop wg/Kg 1000
ez |éoLor. i Unie ' ' CUNAY Y
ASP CYANIDR.TOTAL mg/Kg 2000 0.5
Bva2 |ToTaLitanciiess me/Kg 10
8715 |HEXAVALENTCHROMIUM mg/Kg {400 0s
BIs rm‘um : ks /Ky 02 -
23512 | NITROOEN, TOTAL ual.pml. mg/Kg . .0
pon2 |emevows me/Kg O ' 0.5
811 | ToTAL DISSOLVED SOUL og/Ks NA |
Bama soars g /Ky 10 E5 ISR T [T RIS UCIE TR AESRERCN
sMac Jsuis mg/Kg 04
pios |romsome - NTUE | 1 BA © :
ase  |ae-p mg/Kg  |0.003 0.001 0.0033
e st makg |0.003 0.001 0.0033
(137} SILVEX mg/Kg | 600 o.oqos 0.0017
. , .
as?
AsP
AsP
As?
asp
asp
Asy
ASP
As?

...\

LAB 1Dy
CUBNT ID:
COLLECTED:

MATRDG

REBSULT

MDL Concentrations are based uﬁn initial samﬁlc extracts. If samﬂle extracts rﬁuire GPC cleanugi the MDL will increase by a [actor of 2.

Q

Page |

OoR

ANALYZRD
——




29—Jul-92‘

L.T. CORPORATION
BDISON, NJ. 08837

(908)225-2000

LAB 1D:DQO-$D
TEST PANEL CUIENT ID:DQO-$D
COLLECTED:0729%2
MATRIX:Sediment
BXTRACTBD
OR
. MBTHOD /ANALYTB UNITS EUL‘I’ Q ANALYZBD
asr Jeowemn e mg/Kg - (456 . : o
Asr  linon me/Kg
Asp LBAD me/Kg o8
asr | MaonEsiumM mg/Kg
asp | MANOANESE mgKg |20000
AsP MERCURY I mg/Kg 120
AsP MICKBL wg/Kg 2000 °
ASP POTASSIUM mg/Kg
asr  |seLiwn mg/Kg .
ASP siLVER mg/Kg m
asr |sooium we®y |
Asr  |HALLIUM mg/Kg |6
ASP YANADIUM og/Kg {000
AsP ™ o mg/Kg | 50000
A Jzime G we/Xy | 20000
AP ALDRIN me/Kg  |0.041
asr Jowhi-bne ¢ o
AsP
AsP
ASP
ASP
ASP
ASP
AsP
AsP
AP
ASP
asp
ASP
AsP

RBSULT
S

LAB ID:MDL-SD
CLIENT ID:MDL-SD
COLLECTED107/29/92

MATRIX:Sediment

BXTRACTED
oR

Reported on 07/29/92
Values Based upon 100% Solids

LABID:PQL-SD
CUBNT ID:MDL-SD
COLLECTED:07/29/91
MATRDGSeéiment

BXTRACTBD
OR

Q

ANALYZBD

ANALYZBD

MDL Concentrations are based upon initial sample extracts. If sample extracts require GPC cleanup, the MDL will increase

LABID:
CUENT ID:
COLL!CI'!I?I
MATRIX:

_smour o

o

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

LAY IDr

CUENT 1D:
COLLACTEDy

MATRIX:

BEXTRACTBD
OR
ANALYZBD

LTS N—Y

_anatvzeo

Page 2

a factor of 2.

EXTRACTED
OR




ASP

ASP

ASP

LT. CORPORATION
EDISON, N.J. 08837

(908)225-2000

TEST PANEBL

CLIENT ID: DQO-SD
COLLECTED: 072992
MATRIX:Sediment

‘\

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

CLIENT ID:MDL-SD
COLLECTED:07/2992
MATRIX:Sediment

Reported on 07/29/92

Values Based upon 100% Solids

LAB ID:PQL-SD
CLIBNT ID:MDL-SD

COLLECTED:07/2992
MATRIX:Scdiment

LAB ID: LAD ID:
CLIENT ID: CLIBNT ID:
COLLECTED: COLLECTED:
MATRIX: NATRIX:

—~—

MDL Concentrations are based uﬁn initial nmﬂle extracts. If umgle extracts rﬁuire GPC c:leanuﬂi the MDL will increase z a factor of 2.
LAB ID:DQO-SD LAB ID: MDL-$D

Page3

BXTRACTED EXTRACTED EXTRACTED EXTRACTED RXTRACTED
OR OoR OR OR OoR
MBTHOD JANALYTB UNITS REBSULT Q Alw RBSULT Q ANALYZED Q AIALYZ_-BL ARALYZED __l_EuLT Q ANALYZRD
ENDRIN ALDERYDE . - oy fooons i | ilaii feeeer i o -
MEPTACHLOR wg/Kg [0.16 0.0001
REPTACHLOR EPOXTDR wKg {007 0.0001
BODMIN . og/Kg 10.17 0.0004
METHOXYCHLOR ©i . - mekg |400 | 0.001
TOXAPHENE mgKg {0.64 0.02
AROCLOR~ (418, - 5 1% m/Kg  [0.492 0.002
AROCLOR - 1221 mg/Kg o.‘m
AROCLORE 10 | ewké Jou92; )
AROCLOR-1202 X 0492 0.002
ARGELORo12p © 55 T wgXs {0192 0.002
AROCLOR - 1234 T (Y1) 0.002
AROCLOR =126 mKg [0.192 0.002
ACENAPHTHENS . wg/Kg | 5000 L S T L SR R B
actuamwTHYIENE ey’ {033 047
. |me/Ks 8000 o
e [i357 foas
oKy |03 0.14
kg |120 0.0t
we/Kg 012
oKy 0.20
og/Kg 0.14
- {memg 0.7
me/Xg 027
/Xy Jose ,
B ooy i
/Xy 025
s A e
/Ky 0.17




29-Jul—92.

LT. CORPORATION
BDISON, N.J. 08837

(908)225-2000

TEST PANBL

CLIBNT ID: DQO -3SD
COLLECTED:0712992
MATRIX:Sediment

,l‘-‘DICII'I.D.lOlB!ZINI
AP - DICHLOROSRNZIDING
] ICNWIOPICINOL

L DICHLOROPHEN
DINTHYL FRTHALATE

I}- bmmonnmn
U‘Dﬂ‘m"l-ﬁmmllﬁl.
2,4-DINITROPHENOL

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

CLIENT ID:MDL-$D
COLLECTED:07/2992

MATRIX:Sediment

BXTRACTED EXTRACTBD
OR OR
MBTHOD ‘Aﬂtl.m UNITS m Q | ANALYZED IB’V LT Q | ANALYZBD
4:BROMOPHENYL PHENYURTHER .. |mg/Ry: |033 TP 0.14'32:‘? Lo
aml.nnmrm:«uﬂ ) mg/Kg 20000 0.16
+ZEHLOROANILING ‘ wgKe {200 0.06 *"
CHLOROBENZILATE mg/Kg 2000 0.43
1-CHLORO-)-NETHYLPRENOL mg/Kg 033 o -
1-CHLORONAPHTHALENB mg/Kg 0.3;“ . 9.14_
2-CHLOROPHENOL. - meKs |40 0i7
4-CHLOROPHENYL PHENYL BTHER mg/Kg | 2000 017
ciavsan . :
Dl-l-lUTYL 'HTHAI.ATB
Dles~OCTYL PHTHALATE
DIAIAT! .
npnuwmmumn. LN
DIIBN!OFUMN ) o
1)-DIEHLOROBENZENE - - ™

Reported on 07/29/92
Values Based upon 100% Solids

uire GPC cleanu

MDL Concentrations are based upon initial sample extracts. If sample extracts i the MDL will increase by a factor of 2.
LAB ID:DQO-SD LAB ID:MDL-$D LAB ID: PQL-SD LAB ID: LAB Dy .

CLIENT ID:MDL-5D
COLLECTED: 0712982
MATRIX:Sediment

BXTRACTRD
OR

CUENT IDy
COLLECTED:
MATRIG

ANALYZBD RESULT

@

CUIBNT IDv
COLLBCTED:
MATRIC

RESULT ]

t
’

ANALYZERD

Page 4

EXTRACTSD
OR




29-Jul-92 I

I.T. CORPORATION FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA
EDISON, N.J. 08837 Reported on 07/29/92
(908)225-2000 Values Based upon 100% Solids
MDL Concentrations are based upon initial sample extracts. If sample extracts require GPC cleanup, the MDL will increase by a factor of 2.
W
TEST PANBL: CLIENT ID:DQO-$D CLIENT IDIMDL-$D CLIENT 191 MDL.-$D CLIENT IDx CLIENT IDy
. COLLECTED: 0712992 COLLECTED: 072982 COLLECTED: 0712992 COLLECTED: COLLECTED:
MATRIX:Sediment MATRIX:Sediment uArnm:s.fn...' MATRIX: MATRIG
EXTRACTED BXTRACTBD EXTRACTED EXTRACTED
oRr OoR oR oRr
MBTHOD /ANALYTE UNITS RESULT Q | AnaLyzep | mesuir Q | ANALYZED ANALYZBD Q | Amaryzep | amsurr 9
AsP 24=DINITROTOLUBNE ;¢ 27 TR PEERER A i i [ SU R o : L I
ASP 26-DINITROTOLVENB mg/Kg |1 021
ase  |omvoses wgKg 80 - 026
AsP DIPHENYLAMINB mg/Kg  |2000 0.14
asr  |osuiroron .. meks |3 0.29
ast  |eTHYLMETHANESULFONATE mgKg  |0.66 0.38
no  [rammon me/Kg - [0.017 0.006
1ASP FLUORANTHENE og/Kg | 3000 0.18 .
asp  |rivonmna - : ce/Kg 3000 0.16 -
ASP HEXACHLOROBENZENE mg/Kg |0.41 017
asr | WExAcHLOROSUTADIINY mgKs |90 013
ASP  IHEXACHLOROCYCLOPENTADIENE mg/Kg | 600 0.12
st |mexacionomtrANe: v meXg |80 0.15
asr | uexacuLonorRoPEN mg/Kg 1033 031
ase | wibsNoiias-rras gy . |033 0ds”
AsP ISOPHORONE 1800 . 0.29
asr Juosarmots Joas 024°
Asr METHAPYRILENE mg/Kg (033 0.70
AP | METHYLMETRANBSULPONATE &+ ¢ ¢ |mgkg |16 022 R0 S S IR
140 METHYL PARATHIO! mg/Kg _ 20 - 0.004 0.017
asp  [rCummviciiotAn Negs  Joor4 04y 066
ASP l'nlYu(AmTHM.lNI ) ql!; ‘ 0.}3 0.05 0.}3
ASP " | yg 17 .06
ASP mg/Kg
IASP :
'ASP .
asr :
Asp 0
Asp VIR GANTLN 001" 8 h
3-NITROANILINE wgKg  J033 0.07 039 |

)
.

Page S

ARALYZRD

BXTRACTED
OR




29-Jul-N .

L.T. CORPORATION
EDISON, N._J. 08837
(908)225-2000

TEST PANEL:

LAB ID:DQO-SD
CUEBNT I:DQO-SD
COLLECTED: 0712992
MATRIX:Sediment

Page 6

FRESH KILLS LEACHATE MlTIGATlON SYSTEM PROJECT ANALYTICAL DATA

BXTRACTED
oRr
METHOD /ANALYTB UNITS IEU LT Q AllAl.Yle_D
CNITROANTUNE | ey 033 ot ‘
21-NITROPHENOL mg/Kg 1.7
serinomisboL | i whe |17
4-NITROQUINOLINE - 1-OXIDE og/Kg 033
$=NITRO -~ TOLYIDINE me/Kg 0.0
N-NITROSO-DIPROPYLAMINE mg/Kg |0.13
N-NITROSODI-N ~BUTYLAMING me/Kg | 0.0046
mg/Kg ]0.014
K NITROSOD DS THYLAMING: ees | 140
N-NITROSODIPHENYLAMINE . mg/Kg 033
NSNITRGSOMETHYLETWYLANING © |mgRg  |033 -
N-NITROSOMORPHOLINE mg/Kg 9.3; _
NmiRGionHDWa wg 033
N-NITROSOPYRROLIDINE og/Kg 033
NAPHTHALENB mgKy |00
NITROBENZENE mg/Kg |40
00 TRIETL FHOIROROTHIEATE w035
PARATHION og/Kg [500
PNTACHLONORENERNS AN
PENTACHLOROETHANE mg/Kg  ]0.33
PENTACHLORONFTROBENZENE egkg  f27-
xg/Kg 158
mg/Kg | 2448
mg/Kg [033
o fons
wei |00
og/Kg 1033

Reported on 07/29/92
Values Based upon 100% Solids

MDL Concentrations are based uan initial samﬂlc extracts. If samﬁlc extracts rﬁuire GPC cleanugi the MDL will increase by a factor of 2.

LAB ID:MDL-SD LAB ID:PQL-SD

LAD IDx LAB ID:
CLIENT ID:MDL-SD CLIENT ID:MDL-SD CLIENT ID: CLIBNT IDy
COLLECTED: 0712992 COLLECTED: 0712992 COLLECTED: COLLECTED:

MATRIX:Sediment MATRIX:Sediment MATRIX: MATRLG

BXTRACTBD BEXTRACTBD

OoR OR OR oR
ANALYZBD ANALYZED RBSULT Q




29—Jul-—92‘

LT. CORPORATION
EDISON, N_J. 08837
(908)225-2000

TEST PANRL:

CLIENT ID: DQO-SD
COLLECTED: 072952
MATRIX:Sediment

.“.

’

o

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

CLIENT ID:MDL~-SD
COLLECTED: 072992
MATRIX:Sediment

Reported on 07/29/92

Values Based upon 100% Solids

CLIENT ID:MDL-SD
COLLECTED: 0772992

MATRDX:Sediment

Page 7

the MDL will increase by a factor of 2

MDL Concentrations are based uﬁn initial samﬂlc extracts, If samgle extracts rauire GPC clcanuﬁi i X
LAB ID:DQO-SD LAB ID:MDL-SD

LAB ID1PQL-SD

LABID: LAD ID:
CLIENT ID: CLIBNT 1D:
COLLECTED: COLLECTED
MATRIX: MATRDG

BEXTRACTED EXTRACTBD EXTRACTED EXTRACTED
or or or on on
_METHOD/AWALYTE yNm 9| anavyzeol mwuer o | awavzsp | amuir Q| anaryzap | amsurr 9 | awaryzsp | amuir Q| Anarvzap
1,2.43- TRTRACHLORODENZENS: 0347 P ' SR IR IS
2),4¢- TETRACKLOROPHENOL 046
YETRAETHYL DITHIOPHROMOSTHATE | mg/Xg Y (2 A '
THIONAZIN mg/Kg  [0.33 0.26
- TOLUDINE mgKg 29" 0.16
134-TRICHLOROBENZENE mg/Kg | 2000 oas
243-TRICHLOROPHEN GL meKg [8000 “loas
Z44-TRIGHLOROPHENOL. mg/Kg 64 032
e -TRINITROBENZENE rgXg {4 - o
ACBTONE . mg/Kg | 8000 0.006
ACETONITRILS wgKy |500 0,008 3
ACROLEIN mg/Kg ]0.05 0.026 |o.08
ACKYLONITAILA - me/Kg [13 0032 “Joos
M,ql.cuwmna e mg/Kg 1200 0003 0.008
BENZANE. i wg/Kg | 0.002 -
PI32-CHLORO- 1~ umvurummn og/Kg 0001
PROMODICHLOROMITHANS © mg/Kg 0.002 .
BROMOFORM mg/Kg 0.002 0005
BRONMOMETHANE - oKy 0.003 - “lo.008’
1-BUTANONS wg/Kg 0.002 0.010
; | e 0.003 ool i
my/Kg 0.003 0.005
wg/Kg 00017 " 5 o 008
e /Kg 0.002 0.008
w/Ki . i ogor 0.005.
wg/Kg 0003 0.008
eame - ooor
oy |o.008 001 '
_ oy & {0002 0.008
1,2-DICHLOROBENZENE og/Kg 0.0002 0.001




C ) ‘ o ..

LT. CORPORATION FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA
EDISON, N.J. 08837 Reported on 07/29/92
(908)225—-2000 Values Based upon 100% Solids

1
MDL Concentrations are based upon initial sample extracts. If sample extracts require GPC cleanu the MDL will increase by a factor of 2.

LAB ID:DQO-SD LAB ID:MOL-SD LAS ID:PQL-SD LABID:
TEST PANBL: CLIENT ID:DQO-SD CLIENT ID:MDL-SD CUIENT ID:MDL-$D CLIBNT ID: CLIENT ID:
COLLECTED:07/29/92 COLLECTED: 072992 COLLBCTBD: 0772992 COLLECTED: COLLECTBD:
MATRIX:Sediment MATRIX:Sediment MATRIX:Sediment MA'III;(: MATRIX:
EXTRACTED EXTRACTED BXTRACTED EXTRACTED EXTRACTSD
OR OR OR OR OR
| MBTHOD /ANALYTE UNITS RESULT Q ANALYZED REBSULT Q ANALYZEBD Q ANALYZBD vl!ll LT Q ANALYZED RESULT S ARALYZED
asr lnolii-prutoko-1-putene . |egRg 05 St lo.oes B RN B AT
{ASP DICHI.OIODIFLDOIONBTHANB ) » mg/Kg 2000 ) o 0.002 o
asr  us-vicrivonormmane U L loeg |s000 ©otr ooes
as |ia-picuonosmuans oes |77 . ~ {o.00s
asr  |ui-piektonoemiee mekg (12 : . - {0005 ¢

ASP wn-1,2- mcm.onomdvun mg/Kg  |2000 C 0.003
AP |i3-DicHLOROPRGPANE T

: g f10 ¢ i feeet e b Nedes e e

ASP -1~ Dlon.ouonoms mg/Kg 10.008

as? fou- u~mo«wuonomn : ow/Ks  ]0.008

AsP 1.4-DIOXANB ' og/Kg |0.50

ar  |eneadvuonvian wg/Ry 7000 .

AsP  lETHYLBENZENR ) mg/Kg | 8000

asr  fiimikawowe cwky foor

ASP IODOMETHANE mg/Kg | 0.00S

asr |mwosvrviaiconot me/Kg {20000

ASP MBTHACIMITIIL! o mg/Xg |8

asr | METHYUMETHACRYIATE & o |meg [6000
ast | e-MeTHYL-2-PENTANONE mg/Kg |0.01
asr | Eniviseanonins ¢ my/Kg - 0,005
asr | mETHYLENE CHLORIDE ogKg 93
Asp PONTTRILE - oKy {05 i
ASP 80

Asp 001 ‘
asr m
Pl S
00

As?

Ase

ASP




29—Ju|—92’

LT. CORPORATION
BDISON, N.J. 08837

MATRIX:Sediment

OR

FRESH KILLS LEACHATE MITIGATION SYSTEM PROJECT ANALYTICAL DATA

MATRIX:Seéiment

OR

OR

MATRIX:Sediment MATRIX: MATRIX:
BXTRACTED BXTRACTED SXTRACTED EXTRACTED EXTRACTSD

Reported on 07/29/92
(908)225-2000 Values Based upon 100% Solids
MDL Concentrations are based upon initial sample extracts. If sample extractsr uire GPC cleanup, the MDL will increase by a factor of 2.
LA ID:DQO-3D LAB ID:MDL-~SD LAB ID:PQL-3D LABID: LAB D
TEST PANELS CUBNT ID:DQO-SD CLIENT ID:MDL-SD CUIENT ID:MDL-SD CUIENT IDx CUENT ID:
COLLECTED: 0729m2 COLLECTED:07729m2 COLLECTED: 0112992 COLLECTED: COLLECTED:

MBTHOD /ARALYTB UNITS Ig\l LT Q ANALYZED RBSULT Q ANALYZED Q | ANALYZED I.PU (% Q AIJA::.:HD RESULT Q A'A::m
2010 nmw'q?wo‘oum.v' e qm' N m k A0 =i 10,0002 R - D E ool o e 5 o ) )
s010 l.lJfT!lC"LQIO"IOPAH B ql‘Kg ) 400 ) 0.001 .
AsP JVINYLACEEATE 28 | mercg 80000 © o fooor .
010 vﬁcnolu_mm og/Kg |06 _]0.0002
asr | xviend, qomy myKg | 200000 0.004




TABLE 2-1¢
PROJECT SPECIFIC CRITICAL PARAMETERS

FRESH KILLS LANDFILL LEACHATE MITIGATION SYSTEM PROJECT
INDICATOR PARAMETERS AND METALS
ALL LANDFILL SECTIONS
Turbidity Calcism
Total Kjeldahl Nitrogem Chromium
Ammonia Clromism + 6
Nitrate Cobalt
Chemical Oxygen Demasd Coppet
Biochemical Oxyges Demand Cyanide
Total Organic Carbon - Iron
Total Dissolved Solids Lead
Sulfate Magnesinm
Alkalinity Manganese
Phenolic Compouads (Total) Mercsry
Chloride Nickel
Bromide Potassism
Total Hardaess Selenivm
Color Siiver
Boroa Sodism
Aluminsm Sulfide
Antimony Thallive
Arsenic ) Tin
Barium Vasadium
Beryllium ' Zine
Cadmium
ORGANIC COMPOUNDS
LANDFILL SECTION 1/9 LANDFILL SECTION 2/8 LANDFILL SECTION 3/4 LANDFILL SECTION 6/7
Volatiles Volatiles Volatiles Volatiles
1.4 —Dioxaae 2 -Butanose [Methylethylketone] Beazeae Chlorobenzene
2-Butanone [Methylethylketone Toluene Chlorobenzeae Chloroethane
Acetone Beazeae (J) Xyleae [total] Toluese
Chlorobenzene CMoroform (J) Xylene (total)
Ethvibenzene 2-Butanone [Methyletbylketone] (J
Toluene 2-Hexanone (J)
Xylene [total] Beszene (J)
Acenotrile (J) Chloroform (J)
Benzene (J)
Chloroform (J)
Semivolatiles Semivolatiles Semivolatiles Semivolatiles
2 -Methylnaphtbalene Naphthalene Naphthalene Naphthalese
2.4-Dimetbylpbesol 2-Methylnaphthalene (J) 2—Methylaaphthslese (J) 2-Methylaaphthaiene (})
Aiilige Aceaaphthese (1) Acenaphtheae (J) Acesaphthene (J)
Bis[2 - ethylhexyl]pbthalate Fluorese (J) Bis[2 —ethylbexyl]phthalate (J) Bis{2 —ethylbexyl]phthalate (1)
Naphthalene Phenaathrene (1) N —Nitrosodiphealyamine (J) Di-a—Butyl phthalate (J)
o-Toluidise Phenasthreae (J) Di-a-Octyl phthalate (J)
2-Methylphenol (1) o-Toluidine (J)
Acenaphthene (J) Phesanthreae (J)
Dimethy! phtbalate (J)
Di-a—-Octyl phthalate (J)
N - Nitrosodiphenlyamise (J)
Pbenanthrese (J)
e esotr S Ty
Pesticides / Herbicides / PCBs Pesticides/ Herbicides / PCBs| Pesticides / Herbicides / PCBs| Pesticides / Herbicides / PCBs
2,4.5 — TP [Silvex] 24,5 TP |Silvex] 24,5 -TP [Silves] 24,5 - TP [Silvex]
2,4-D(J) 2-4-D (J))
Aldria (J) Aldria (1)
beta-BHC (J) gamma—BHC[Lindane] (J)
delta-BHC (J)
gamma-BHC {Liodane] (J)
. . S
ualified value - 000(1.9“

(J) Indicates organic compound ideatified consistently only asa q




Average
Ammonia Ammonia  Salinity Average  Ammonia
(ppm) (Ppm) (ppt) pH Criteria pH Range Salininty Range
Station 1991 1992 8/91 8/91 (mgh) (ppt)
29 16.7 * 225} 7.81 1 7.5 7.85 7.7 212 237
32 196 * 2011 7.7} 9.3 799 754 196 206
2 515 * 329 * 231 7.25 29 7.23 7.27 7.26 7.2 2341 243 223 225
1 35.7 746 * 225 7.06 44 7.15 7.10 6.87 7.10 223 224 223 228
18 582 * 555 * 22.1 6.68 >44 6.91 6.66 6.40 6.73 23.2 224 229 19.7
3 928 * 223 7.16 29 7.20 7.16 7.07 7.19 222 225 225 218
4 1070 * 722 * 222 7.22 29 7.21 7.19 7.21 7.25 225 23.5 218 21.1
5 69.1 * 942 * 20.1 7.2 29 7.07 7.04 7.35 7.35 205 213 205 18.2
6 101.0 * 274 * 19.7 7.32 24 1.2 7.07 737 7.63 205 213 197 173
7 926 * 19.2 7.31 24 6.99 7.21 7.47 7.55 196 20.8 187 176
8 2200 * 894 * 18.5 7.28 24 7.33 7.04 7.31 7.44 196 20.0 175 170
9 493 * 381 * 17.6 7.09 36 6.70 698 - 7.2 7.45 176 196 18.0 153
10 520 * 619 * 16.7 7.36 175 7.08 7.23 7.42 7.70 176 19.2 16.2 139
11 227 * 990 * 154 7.51 15 7.2 7.39 7.56 7.87 16.8 179 158 114
12 124 * 453 * 143 7.63 11 7.50 7.57 7.62 7.84 16.2 170 145 9.5
13 1140 * 823 * 203 7.1 36 6.98 7.09 7.11 7.24 210 250 180 170
14 300 * 574 * 18.0 717 29 7.02 7.12 7.16 7.38 190 195 185 15.0
15 630 * 58.7 * 175 7.16 28 7.00 7.18 7.11 7.33 200 19.0 19.0 120
16 537 * 100.0 * 16.3 7.18 28 7.03 7.16 7.24 7.27 20.0 17.0 16.0 120
28 408 6.8 ! 6.94 ! 44 717 670 25 110
25 175 * 146! 7.60 ! 11 707 8.3 9.3 199

$6L000

* Ammonia concentration above applicable criteria

1 Salinity or pH range based on August 1992 data since no August 1991 values available
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Sediment and Porewater Metals,
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ATTACHMENT I1.D
Summary of Sediment Chemistry Data for Marshes Creek-
Compared to Main and Richmond Creeks
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PARAMETER

ALKALINITY
ALUMINUM
AMMONIA
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
BORON

CARBON DISULFIDE

CADMIUM
CALCIUM
CHLORIDE
CHROMIUM
COBALT
COPPER
CcoD
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
&oiuM

FIDE
45-T
(A TKN
TN
TOC
VANADIUM
ZINC

TOTAL CYANIDE

MARSH'S CREEK

STATION 25

1000
19,300
17.5
114
553
141
ND
ND
ND
21
3190
16,000
109
14
297
920,000
36,500
223
8010
354
36
54

12
ND
9710
39
ND
95.3
58.5
43,700
504
470
0.82

FRESH KILLQ\CHATE MITIGATION PROJECT
SURFACE WATER AND SEDIMENT PROGRAM
SEDIMENT DATA FOR SEPTEMBER 1992 (mg/kg)
(REPORTED AS MEAN/ RANGE WHEN APPLICABLE)
RICHMOND CREEK
STATION9-12

18251200 (SC—9) — 2600(SC—11)
12,12510,200 (SC~10) — 15,300 (SC—11)
61.1/38.1 (SC-9) ~ 99 (SC—-11)
13.7/11.9 (SC—9) — 14.9(SC-12)
27.519.3(SC~12) - 39(SC-9)
256.3174 (SC-12) — 369 (SC-9)

ND
4.5/ND (SC—9) - 4.6 (SC-12)

ND
9.5/5.2 (SC—12) - 15.1 (SC-9)
6702.5/5600 (SC—-10) — 7260(SC—-11)
21,75(/18,000 (SC~12) — 29,000 (SC~10)
140107 (SC~12) - 180(SC-9)
11.410 (SC-10) - 12.7(SC~11)
445,318 (SC~12) — 635 (SC-9)
558,000/202,000 (SC~9) — 934,000 (SC—10)
32,025/28,400 (SC—10) — 36,300 (SC—11)
270.8/191 (SC—12) — 362 (SC~9)
86557770 (SC—9) — 9750 (SC~11)
305.8/289 (SC— 10) — 335 (SC—11)
3.6/1.4 (SC—12) — 5.9 (SC-9)
56/41.1 (SC—10) — 62.5 (SC—12)
29552630 (SC—12) ~ 3610 (SC—-11)
3.6/1.8 (SC-12) ~ 6.9 (SC-9)
4.7/ND (SC-12) - 5.9 (SC-9)
14,600/13,400 (SC-9) — 16,400 (SC—10)
9.¥8.24 (SC~9) — 10 (SC~10)

7.8 ug/kg (SC-11)

114.881.1 (SC-9) — 180 (SC—11)
47.9/38.1 (SC—~12) — 742 (SC~9)
56,225/51,400 (SC—9) — 62,000 (SC-12)
49.7/39.6 (SC~10) — 58.7 (SC—9)
596.8/503 (SC—12) — 721 (SC~9)
1.80/ND (SC-10/11) = 2.8 (SC-9)

MAIN CREEK
STATION 13 — 16

215011700 (SC—14) — 3000 (SC—16)
11,03¥1330 (SC—13) — 18,700 (SC—-15)
74.6/57.4 (SC—14) - 100 (SC—16)
13.0/11.3 (SC-14) — 14.8(SC—16)
30.027.4 (SC-16) — 32.8(SC~15)
282.87222 (SC-16) — 327 (SC~15)

ND
32/ND (SC—14) - 5.5 (SC—-16)
48 ug/kg (SC-15)
10.47.4 (SC—16) — 122 (SC—15)
6065/5620 (SC—14) — 6980 (SC—13)
21,750'18,000 (SC—14) — 24,000 (SC—16)
151/126 (SC—16) ~ 183(SC~-15)
16.6/15.4 (SC—13) — 172 (SC-15)
450.8/374 (SC—16) — 540 (SC-15)
341,250/195,000 (SC—14) — 676,000 (SC—13)
31,57529,000 (SC-16) — 37,000 (SC-15)
282.3265 (SC—13\16) — 301 (SC~15)
8472.5/7590 (SC—14) — 9610 (SC—15)
320.5291 (SC—14) — 348(SC—15)
4.9/3.1 (SC-15) - 63 (SC-14)
60.8/48.3 (SC~13) — 79.5(SC~14)
32652750 (SC-14) — 4270 (SC~15)
4.13.7 (SC-16) - 4.6 (SC-15)
5.6/43 (SC-16) - 6.5 (SC—-15)
14,425/12,600 (SC—14) — 15,600(SC~15)
11./8.89 (SC—14) — 12.9 (SC-15)

ND
147.8/115 (SC—15) — 200 (SC-16)
48.9/40.6 (SC-16) — 63.6 (SC—15)
56,525/51,100 (SC—14) — 65,600 (SC—15)
45.9392 (SC—16) ~ 55.9(SC~15)
613.5/521 (SC—-16) — 692 (SC—15)
089/ND(SC—16) — 1(SC-15)
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6.4 CHRONIC TOXICITY

The objective of this bhase of the investigation is to determine the chronic
effects of Fresh Kills Landfill Tleachate based on results of acute testing.

6.4.1 Null Hypotheses

The null hypotheses to be tested are:

« chronic toxicity, as estimated by 7-day bioassay testing, is
not significantly different for each of the four sections of

landfill; and

« chronic toxicity is not significantly different over time as
measured on a quarterly basis.

6.4.2 Sampling method

Sampling methods, procedures and equipment will be the same as described in
Section 6.2.2.

Landfill sections -  The choice of landfill sections will be baéed on the
results obtained from the acute toxicity tests.

Schedule - As warranted, based on the need for chronic testing as determined
by the results of the acute toxicity tests.

6.4.3 Bioassay Testing

Rationale - Chronic bioassays assess the more subtle, sub-lethal effects of
contaminants on aquatic organisms. In many cases, a particular waste stream
may not be lethal to the organism but may be responsible for reduced growth or
reproduction. These types of responses, while not immediately 1life-
threatening, can have ramifications on the survivability of the organism in
the environment. For example, many organisms must reach a required body size
to successfully compete with other species; if their growth is slowed, they
may be outcompeted for food, protective shelter and eventually survival.

- 000100
ENG/DF902-rpt 7 6-11




For the purposes of establishing the potential leachate toxicity effects from
Fresh Kills Landfill, the following criterion will be used to determine if
chronic bioassays will be conducted in addition to the acute tests. If the
resultant LC50 value of the acute bioassay in each landfill section is greater
than 50% leachate, chronic tests will also be performed using the same two
species. However, if the LC50 is less than 50% then chronic tests will not be
performed at this stage. An LC50 of 50% was selected as the action level
because LC50 values below this indicate a high degree of acute toxicity.

As indicated in the February 15, 1991 response to.NYSDEC comments, chronic
bioassays will be conducted if the acute LCgq is ‘greater than 50% for a
particular species. If the LC50 is less than 50%, severe acute effects would
_preclude the need to conduct chronic toxicity testing for that species.
rTherefore, chronic bioassays will onl} be conducted for those samples and
those species which result in acute LCgo values greater thant 50%.

Procedure - The chronic toxicity tests will be conducted in accordance with
IT's Standard Operating Procedures for chronic testing which are based on the
EPA document "Short-Term Methods for Estimating the Chronic Toxicity of
Effiuents and Receiving Waters to Marine and Estuarine Organisms" (EPA/600/4-
87/028). The specif;ic SOPs for chronic testing are found in IT Bioassay SOP
Manual, Volume IV, Sections A8.0 and A9.0 for the mysid and sheepshead minnow
tests, respectively (see Appendix A of this document). Tables 6-2 and 6-3
give the summary of the chronic test conditions for the mysid and sheepshead
minnow tests, respectively.

As with the acute tests, the opossum shrimp (i.e., mysid), Mysidopsis bahia,
and the sheepshead minnow, Cyprinodon variegatus, will be used for the chronic

bioassays where they are conducted.

Chronic testing 1is comprised of seven-day exposures to the 1landfill
Jeachate. A series of five geometrically-related concentrations is prepared
and monitored for the exposure period. Test protocols specify five replicate
chambers per concentration for the mysid test and four replicate chambers for
the fish test. The additional replicates for chronic testing is to provide
robustness for the statistical evaluation of subtle responses. . These

ULGaL
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Reference Section for the

Draft Leachate Mitigation Evaluation for Sections 2/8 & 3/4
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