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1.0 INTRODUCTIONS

1.1 General

CWM Chemical Services, Inc. (CWM) owns and operates the Model City Treatment Storage, Disposal and
Recovery (TSDR) Facility, in Niagara County, New York. The facility is regulated under the Resource
Conservation and Recovery Act (RCRA) and the Toxic Substances Control Act (TSCA). The facility
location is shown on Figure 1. The general site layout, shown on Figure 2, comprises waste receiving areas,
storage and mixing tanks, metal hydroxide ponds (out of service), chemical treatment facilities, biological
treatment impoundments, and secure landfills. Current operations include treatment, recovery, stabilization,

disposal, and transfer of hazardous and industrial waste.

As part of the permit application for Residuals Management Unit 1 (RMU-1) and as required by the U.S.
Environmental Protection Agency (USEPA) Final Rule 40 CFR Parts 260, 264, 265, 270 and 271-Liners and
Leachate Detection Systems for Hazardous Land Disposal Units (Federal Register Vol. 57, No. 19, January
29, 1992), a Response Action Plan (RAP) must be submitted prior to receipt of any waste. A copy of
pertinent sections of the Final Rule is provided in Appendix A. The RAP is a site specific plan that the owner
develops to address leakage through the top liner to the secondary leachate collection system to assure the
liguids do not migrate out of the unit. CWM contracted Rust Environment & Infrastructure, formerly SEC
Donohue, to prepare a RAP for RMU-1. This RAP describes the criteria used to evaluate and the response
required to address liquids in the secondary leachate detection, collection and removal systems of RMU-1.
RMU-1 consists of fourteen (14) cells, each divided by a cell separation berm and numbered: 1 through 14.
This RAP pertains to all fourteen (14) cells. The layout of RMU-1 is shown on Figure 3A.

This RAP addresses all potential sources of liquids in RMU-1 and discusses the development of site specific
performance characteristics for these individual cells. It should be noted that liguids encountered in the
leachate collection systems of RMU-1 are not necessarily derived from contact with waste materials.
Responses to various inflows of liquid to the secondary leachate collection systems (SLCSs) of RMU-1
include no action, modifying operating procedures, and, where appropriate, notifying the USEPA and the
New York State Department of Environmental Conservation (NYSDECQ).

] Revised: June 2005



This RAP was developed in accordance with, and to address, USEPA’s final rules as outlined, in

the double liner and leak detection rules for hazardous waste and disposal units (57 FR 3686

et. seq.).

The proposed rule of May 29, 1987 set many triggers to establish a Response Action. The two
most pertinent triggers were the Action Leakage Rate (ALR) and the Rapid and Large Leakage
Rate (RLL). In the Final Rule of January 29, 1992, USEPA has chosen to establish only one
leakage rate that will trigger a response. The Final Rule ALR is based on an approach that is
similar to the proposed definition of the rapid and large leakage rate. The ALR is based on the
capacity of the SLCS sump and on the maximum design leakage rate that the SLCS can remove
without the fluid head on the bottom liner exceeding 1 foot. The ALR will be discussed in

Section 3.1.

In addition to the ALR trigger level, a second trigger level called a Response Rate (RR) will be
developed. The RR could be used in identifying potential problems with the primary liner. A

unit specific value for RMU-1 is discussed in Section 3.2.

1.2 Project Description

RMU-1 is designed to meet or exceed the minimum technology standards defined by the
Hazardous and Solid Waste Amendments of 1984 (HSWA) and its implementing regulations.
RMUE-1 has both primary leachate collection systems (PLCSs) and secondary leachate collection
systems (SLCSs), as illustrated on Figures 4a - 5b and Drawings 25 & 25A. These systems are
designed and managed to control and remove liquids in a manner consistent with USEPA's liquid
management strategy. Sumps located at the low point of individual cells collect liquids that enter
the leachate collection systems. Liquids will be removed from each PLCS at regular intervals
with dedicated automatic pumps to provide effective leachate management and to minimize the
hydrostatic head on the lining systems. The performance of the PLCS of RMU-1 will be
monitored based on regular documentation of the liquid volume encountered in and removed

from the SLCS of the fourteen cells.
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This RAP, which is part of CWM's overall leachate management program, describes the sources of
liquids potentially entering the SLCS of each cell of RMU-1, and the proposed response to action to
protect the environment from flow rate changes potentially indicating unanticipated flows into an SLCS.
This RAP includes: (1) a description of the landfill unit; (2) a description of the sources of liquid that may
be present in the SLCS; (3) the criteria that govern implementation of the RAP of appropriate responses;
and (4) a proposed outline of the reporting procedures to state and federal agencies.

Various potential liquid sources and liquid inflow rates to the SLCS's of RMU-1 and proposed responses
thereto are discussed in this RAP. Two descriptive terms of importance to this text are: "unit-specific"
and "cell-specific”. The term "unit-specific" relates to a unit area (e.g., one acre), whereas "cell-specific”
is a function of each cell area. Potential liquid source, estimated flow rates into the SLCS of each cell
and proposed responses to inflow rates in excess of the cell-specific RRs and ALRs are discussed in detail
in Sections 2.0 through 4.0.

1.3 Landfill Description and Operation Summary

1.3.1 Description

The Model City TSDR Facility has been a waste treatment, storage, disposal, and recovery facility since
1972. The proposed location of RMU-1 is shown on Figure 3A.

The portion of the Model City TSDR Facility accommodating RMU-1 encompasses approximately 47
acres. A simplified plan view and a cross-section are shown on Figures 4A, 4B, SA and SB, respectively,
and individual cell acreage are provided in Table 1-1. Each cell (1 through 14) is separated by a cell
separation berm. Each cell is equipped with both a PLCS and an SLCS and separate riser pipes for each
system. The cells of RMU-1 are hydraulically independent.

Each cell of RMU-1 is designed and constructed to meet or exceed EPA guidelines for landfill
construction as set forth in the final rule outlined in the Federal Register Vol. 57, No. 19, January 29,
1992. As shown on Figures 4A and 4B the base (bottom) of each cell is lined with a double
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composite lining system consisting of the following components listed from bottom to top:

1. A secondary composite liner consisting of 3 feet of clay with a maximum saturated hydraulic
conductivity of 1x10” cm/s overlain by 80-mil high density polyethylene (HPDE)

geomembrane.

2. A SLCS consisting of one layer of PN-3000 geonet (or a geocomposite in Cells 7 through
14) overlain by a 1 foot of granular material with a minimum hydraulic conductivity of 1 x
10” cm/s (8 x 107 cm/s for Cells 9-14). The geonet and granular layer are separated by a
non-woven geotextile; Trevira 1145. Low areas (except for cells 7 through 14 which have a
8" perforated pipe) and areas through sumps have four layer of PN 3000 geonet (except for
Cells 7 through 14).

3. A primary composite liner consisting of 1.5 feet of clay with a maximum saturated hydraulic
conductivity of 1x107 cm/s overlain by a 80-mil HDPE geomembrane. The clay is separated
from the underlying portions of the SLCS by a non-woven geotextile; Trevira 1145.

4. A PLCS consisting of one layer of PN-3000 geonet (or a geocomposite in Cells 7 through
14) overlain by 1 foot of granular material comprised of 3/8-inch stone (NYSDOT 1A). A
non-woven geotextile separates the geonet and the gravel. Low areas (except for cells 7
through 14 which have a 8" perforated pipe) and areas through sumps have four layers of
PN-3000 geonet (except for Cells 7 through 14).

5. A 1-foot thick granular operations layer comprised of Run-of-Crusher Stone or equal is
separated from the PLCS by a non-woven geotextile on the bottom.

On the RMU-1 perimeter side slopes, the clay portion of the primary liner and the primary drainage layer
have been omitted. However, both the primary and secondary HDPE geomembranes extend up the
perimeter sides slopes. A one (1) foot thick operations layer will be maintained during filling to protect the
geonet and geomembranes from damage by operating equipment. On the base of RMU-1 the operations
layer will be Run-of-Crusher Stone or Equal. On the perimeter side slope, the operations layer will be select
fill.
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1.3.2 Hydrogeologic Setting

As shown on Figure 2, RMU-1 occupies a relatively small portion of the Model City TSDR Facility. The
hydrogeology at the Model City site was evaluated in detail in the "Hydrogeologic Characterization" report
(Reference 2) and more recently in the "Hydrogeologic Characterization Update” report (Reference 3). A

brief description of the geologic setting at the site is summarized below.

The upper portion of the Model City site consists of the Upper Till sequence (Upper Clay Till and Upper Silt
till) underlain by a Glaciolacustrine Clay. The clay is underlain by a Glaciolacustrine Silt/Sand unit which
forms the uppermost aquifer at the site. A lodgement till (Basal Red Till) underlies the aquifer, which in
turn is underlain by shale bedrock of the Queenston Formation. In the northwest portion of the site, a
Middle Silt Till exists either between the Glaciolacustrine Clay and the Glaciolacustrine Silt/Sand or
between and upper and lower Glaciolacustrine Clay sequence. Surficial post-glacial alluvial deposits exist
discontinuously across the site. Because of variations in topography, thickness of the prevailing materials,
and the subgrade of the sub-cells, RMU-1 penetrates either one or both of the Upper Tills and the
Glaciolacustrine Clay units.

A varying thickness of in-situ glacial till will be left in place above the in-situ glaciolacustrine clay
formation to withstand hydrostatic pressures and provide a suitable surface for construction equipment. The

thickness varies because of the irregularity of the surface of the glaciolacustrine clay.

Surface elevations adjacent to RMU-1 are between approximately 315 feet and 330 feet above Mean Sea
Level (MSL). The bottom of the secondary sumps for cells 1 through 14 range between approximate
elevations of 304 to 309 feet MSL. The top of the secondary liner is approximately at elevations of 305 to
310 feet MSL at the top edge of the secondary sumps (Figures 7A, 7B, 8, 8A and 8B). The highest seasonal
local groundwater table in the area is 313 feet MSL, which is approximately to 9 feet above the level of the
secondary HDPE geomembrane at the edge of the sumps in the RMU-1 cell.
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A 10 foot wide compacted clay cut-off wall will be keyed 1 foot into the Glaciolacustrine Clay Layer as

shown in Figures 4A and 4B. The cut-off wall will facilitate construction of RMU-1. This wall will also

significantly restrict groundwater flow beneath RMU-1 after it is constructed.

1.3.3  Operation

Liquids entering RMU-1 are collected in PLCS and SLCS sumps at the low point in each cell and are
removed by pumping through the HDPE riser pipes. A typical section through the PLCS and SLCS sumps. is

shown on Drawing 25.
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2.0 POTENTIAL SOURCES OF LIQUIDS IN THE SECONDARY LEACHATE
COLLECTION SYSTEM

2.1 General

The purpose of this section is to: (1) establish the basis for the unit-specific and cell-specific RRs
and ALRs described in Section 3.0, which were used to formulate the specific response actions
proposed in Section 4.0; (2) identify potential sources of liquids that could impact the quantity of
liquid collected in the SLCS sumps of each cell; (3) describe the basis for determining various
proposed response actions described in Section 4.0; and (4) aid operations personnel in

understanding and locating leakage sources, if any occur.

As noted in Section 1.2, two descriptive terms of importance to this text are: "unit-specific" and
"cell-specific”. The term "unit-specific” relates to a unit area (e.g., one acre), whereas "cell-

specific” is a function of each cell area.

Liquids entering an SLCS have been considered from four potential sources. These sources
include: (1) construction liquids (including precipitation); (2) permeation and leakage of liquids
through the primary liner system; (3) liquids entering the SLCS due to consolidation of the soil
components of the primary clay liner; and (4) groundwater and other liquid sources located
outside the secondary geomembrane permeating and leaking through the secondary composite

liner system. These sources are discussed in the following sections.

2.2 Construction Liquids

2.2.1 General

The term "construction liquids” is used in this RAP to identify liquids that have entered the cell
during the SLCS construction period. Construction liquids include rainfall and snow melt
(precipitation) and water used to adjust the moisture content of the material placed as part of the

SLCS construction.
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2.2.2 Potential Liquids
Construction liquids will drain from the SLCS drainage layer under the force of gravity. Because the

hydraulic conductivity of the drainage layer is 2 x 107 cm/sec., construction liquids will normally drain out
of the SLCS within 3 months following completion of PLCS construction. As such, the amount of liquid
trapped in the system during construction has not been included in the calculation of the Unit Specific RR

as shown in Table 3. This is considered to be a conservative approach.

2.3 Permeation and Leachate Through the Primary Liner System

2.3.1 General

This section addresses permeation and leakage through the primary composite liner system, which is one
of the three main long term sources for liquids entering the SLCS sumps. The following discussion of this
liquid source is divided into two sections. Section 2.2.3 discusses potential liquid migration through the
primary composite liner on the base of the landfill. Section 2.3.3 discusses potential leakage through the
primary side slope liner.

Based on detailed studies conducted for the EPA (Reference 7), even when good construction practices are
followed and thorough construction quality/quality assurance procedures are used, defects equivalent to
numerous 1/4-inch holes per acre of lined area may reasonably be expected. Assuming good contact
between the primary HDPE geomembrane and the underlying primary clay liner, the maximum flow
through a single 1/4-inch defect per acre with a hydrostatic head of 1 foot is calculated to be less than 1
gallon per acre day (gpad). However, the number, shape and size of holes may differ on a site-specific
basis and EPA has proposed a range of 5 gpad and 20 gpad for leakage through the primary liner system.

2.3.2 Primary Bottom Liner System

The primary liner system at the bottom of RMU-1 (cells 1 through 14) is illustrated on Figures 44, 4B, SA
and 5B. Flow mechanisms through the primary liner system include permeation through intact liner
systems and flow through liner defects. The calculations provided in Appendices C2 and C3 apply to
permeation and leakage through both the primary and the secondary composite
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liner system respectively. Calculations of permeation and flow through defects in the geomembranes
provided in Appendices C2 and C3 corroborate the data developed by the EPA.

Liquid migration through the primary composite liner system is expected to be relatively independent of
single rainfall events, but is expected to vary with seasonal rainfall. If liner defects are present, temporary,
slight increases in flow rates may develop after major storms since temporary ponding of surface water may
result in higher flows into the PLCS and through defects in the sideslope liner into the SLCS. Depending on
the amount of waste present in the landfill, increased flow could lag the rainfall event by several days or

weeks.

Based on CWM's experience with composite-lined landfills, flows in the SLCS increase during winter and
spring, because higher precipitation will cause increased flows in the PLCS. Higher flows in the PLCS cause
higher heads in the primary liner system with a corresponding increase in flow to the SLCS due to
permeation and leakage through the primary HDPE geomembrane. In addition, increased flows above the
PLCS increase the probability of liquids coming in contact with a defect in the primary HDPE geomembrane,
particularly on landfill side (perimeter) slopes.

2.3.3 Side Slope Liners

As shown oil Figures 4A and 4B the perimeter side slope liner system includes both the primary and
secondary HDPE geomembranes but excludes the primary granular drainage layer and the primary clay liner.
Fluid migration through the side slope liner will be relatively small due to the presence of the 12-inch thick
select fill operations layer in combination with the primary and secondary HDPE geomembranes. However,
in connection with rainfalls or snow melt events, significant liguid quantities could enter the SLCS if defects
are present in the perimeter side slope primary HDPE geomembrane. The flow rate that occurs from leak in
the perimeter side slope liner would be expected to vary with precipitation and to be relatively independent of
the rate of placement. However, as discussed to a greater level of detail in Section 3.0, no additional inflow
from precipitation events due to leakage in the side slope liner has been incorporated in the unit-specific or
the cell-specific RRs.
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2.3.4 Discussion of Results

Although the calculated permeation and leakage through the primary composite liner in
Appendices C2 and C3 is on the order of 1 gpad, a value of 20 gpad was selected in compliance
with pertinent EPA guidelines to accommodate: uncertainties in numerical calculations (both
assumptions and theory); potential leakages associated with unique design features (sumps); and

potential liquid sources not accounted for in other quantified components of the RR.

2.4 Liquids from Inside Sources
2.4.1 General

Most, if not all, of the inside liquids entering the SLCS sumps are expected to be produced from
the consolidation of the primary clay liner due to loads resulting from waste placement. The
resulting flow rate will depend on, and is expected to temporarily lag slightly behind, the filling

rate.

2.4.2 Consolidation Liquids from the Primary Clay Liner

The inflow of consolidation liquids to the SLCS sumps from the primary clay liner is time
dependent and specific to individual SLCS sumps, because of varying cell sizes. The calculated
unit-specific average flow rate into the SLCS sumps of RMU-1 resulting from the consolidation
of the primary clay liner is 42 gpad (Appendix Cl), based upon the quantity of consolidation

water at the time of 90% consolidation.

The contribution from consolidation of the primary clay liner will continue well after the closure

of the cell and gradually decrease thereafter with time.

A preconsolidation pressure of 500 psf was used in the analysis. This value is only about 200 psf
greater than the applied vertical stress of the primary clay liner, drainage, and operation layers
prior to waste placement. The 200 psf increase over the applied stress is considered a reasonable

estimate of the prestress applied to the clay by placement and compaction equipment.
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An initial void ratio of 0.6 was used in the analysis. This value is shghtly less that the initial, void
ratio of 0.62 and reflects the judgment that the in-place clay liner has a higher degree of compaction
than the laboratory samples. This value also reflects the information from the Golder Letter in

Appendix C 1.

A compression index of 0.24 was used in the analysis. This value is based on the values obtained
from the empirical formula provided in the December 13, 1991 Golder Assoc. Inc. letter in Appendix
ClL

A coefficient of compression of 0.00075 cm’/sec was used in the analysis. This value was obtained
form a correlation between the liquid limit of the clay and the coefficient of compression. (Reference

5)

The clay was calculated to be 76 percent saturated in the analysis. This value is considered
reasonable for a clay compacted at moisture contents typically above the optimum moisture and

exposed to liquids from the landfill.

If the parameters described above and used in Appendix C 1 differ from actual values in situ, the rate
at which liquid enters the SLCS sumps will vary. However, all of the above values are considered to
be on the conservative end of potentially expected ranges. This results in a lower calculated value for

consolidation water and, therefore, lower values for the RRs.

2.4.3 Discussion of Results

In selecting the unit-specific contribution to the RR from inside liquid sources, as shown in Table 3,
only the contribution from the consolidation of the primary clay liner of 42 gpad (Appendix C1) was
deemed to be of sufficient duration to affect the RR.
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2.5 Liquids from Qutside the Secondary HDPE Geomembrane

2.5.1 General

The two potential outside sources of liquid considered are liquids resulting from consolidation
of the clay component of the secondary composite liner and groundwater. These two sources
are the most significant potential continuous liquid sources of inflow to the SLCS for landfill
cells located below the groundwater table, which is the case for RMU-1. Liquids from these
sources enter the SLCS via permeation through the intact secondary HDPE geomembrane or

leakage through local defects in the secondary HDPE geomembrane.

2.5.2 Consolidation Liquids from the Secondary Clay Liner

Flow resulting from the consolidation of the clay portion of the secondary clay liner is expected
to behave similarly to that resulting from consolidation of the primary clay liner. However,
whereas all liquid from the primary clay liner is drained directly into the SLCS, flow from the
secondary clay liner to the SLCS will be inhibited by the overlying secondary HDPE
geomembrane and drainage in two directions. Flow from the secondary clay liner will depend
on the clay moisture content, character of base grade material, and the waste placement rate.
After waste placement (filling) is completed, the flow rate will decrease and eventually become
negligible. The surface contact area between the secondary HDPE liner and the clay liner will

be cell-specific and as a result the amount of fluid migration will also be cell-specific.

The calculated average flow rates through the intact secondary HDPE geomembrane generated
by the consolidation (pore pressure) of the secondary clay liner is 6.5 gpad (Appendix C4). The
inflow through defects in the geomembrane under this condition is estimate to be approximately

1 gpad (Appendix C5).

2.5.3 Inflow Resulting from Groundwater

As described in Section 1.3.2, the average elevation of the secondary HDPE geomembrane of

RMU-1 is between 3 to 9 feet below the seasonal high groundwater table. Resulting hydrostatic
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pressure exerted on the geomembrane by the groundwater will cause liquids to enter the SLCS by
permeation through the intact secondary HDPE geomembrane and by flow through defects
in the secondary HDPE geomembrane, similar to the mechanisms described in Section 2.3.

Groundwater inflow will vary seasonally during the landfill life. The inflow to the SLCS resulting
from flow through defects in the HDPE geomembrane and permeation depends upon the prevailing
hydrostatic head. Since the groundwater table fluctuates, seasonal flows into the SLCS also fluctuate.
Flow rates through the side walls (berms) and the bottom of each cell will also vary as a function of

the prevailing hydrostatic head.

With regard to the leakage of groundwater into the SLCS, the presence of an outside hydrostatic head
acting upon the secondary HDPE geomembrane is continuous, but it varies in magnitude. Hence,
groundwater 1s considered the most likely and predominant outside liquid source that may contribute

to the liguid encountered in the SLCS sumps.

The calculation of the side wall inflow rates for individual cells provided in Appendices C2 and C3
was simplified by equating the larger side wall area but lower average hydrostatic head on the side
wall with the smaller planar area (projection) of the side wall but higher average hydrostatic head at
the bottom of the cell. In other words, only the horizontal projection of each cell and the average

hydrostatic heads at the bottom of the RMU-1 cells were used in the calculations.

The calculated inflows of groundwater through the intact secondary HDPE geomembrane and local
defects in the secondary HDPE geomembrane are 11.9 gpad (Appendix C2) and 1.3 gpad (Appendix
C3), respectively for RMU-1. Hence, as shown in Table 3, the calculated cumulative total is 13 gpad
for groundwater entering the SLCS sumps of RMU-1.

2.5.4 Discussion of Results

For the purpose of establishing a realistic value attributable to flow from outside liquid sources, the

performance characteristics of liquid sources were analyzed (Appendix C).
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With regard to the consolidation of the secondary clay liner and related increases in pore,
pressure and releases of liquid, it seems more reasonable that these liquids will tend to migrate
toward the natural base material rather than toward the secondary HDPE liner. Therefore, the
outside liquid source component from consolidation of the secondary clay liner has been

neglected in the RR.

With regard to the leakage of groundwater into the SLCS, the presence of an outside hydrostatic
head acting upon the secondary HDPE geomembrane is continuous, but it varies in magnitude.
Hence, groundwater is considered the most likely and predominant outside liquid source that may

contribute to the liquid encountered in the SLCS sumps.

2.6 Summary

As discussed in the preceding text of this section, the three main liquid sources expected to reach
the SLCS sumps over a long term period are: (1) permeation and leakage through the primary
liner system, (2) liquids trapped between the primary and secondary HDPE geomembranes
(inside liquids), and (3) liquids from outside the secondary HDPE geomembrane (outside
liquids).

Although the calculated permeation and leakage through the primary composite liner in
Appendices C2 and C3 is on the order of 1 gpad, a value of 20 gpad was selected in compliance
with pertinent EPA guidelines to accommodate: uncertainties in numerical calculations (both
assumptions and theory); potential leakages associated with unique design features (sumps); and

potential liquid sources not accounted for in other quantified components of the RR.

Liquids trapped between the primary and secondary HDPE geomembranes (inside liquids) are
calculated in Appendix C 1. The consolidation of the primary clay liner generates liquid that
decreases in flow rate with time. In establishing a realistic unit-specific RR value for this
category of liquids, the liquid generated by the primary clay liner of 42 gpad, shown in Table 3,

was selected for this liquid source based on material characteristics.
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Liquids from outside the secondary HDPE geomembrane (outside liquids) are calculated in

Appendices C2 through C5. In establishing realistic unit-specific RR values for SLCS liguids, 13
gpad was selected resulting from groundwater only and based on material characteristics. The inflow
to the SLCS sumps of outside liquids is expected to be continuous, but vary depending upon seasonal

fluctuations in groundwater table elevations.
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3.0 RESPONSE ACTION LEVELS

3.1 Action Leakage Rate (ALR)

The EPA defines the ALR as the maximum design leakage rate that the leakage detection
system can remove without the fluid head on the bottom liner exceeding one foot (Appendix A).
In other words, the ALR is exceeded when the liquid head is greater than the thickness of the
SLCS drainage layer. Also, the limiting value on the amount of liquid that can enter an SLCS
without adversely affecting landfill performance is partially a function of the ability of the SLCS

to efficiently remove liquids.

The analysis performed in Appendix B to evaluate the SLCS capacity of each cell is based on
conservative assumptions including: (1) the flow head in the SLCS drainage layer will not
exceed 1 foot; and (2) the ALR is governed by the SLCS component that has the lowest flow
capacity. Also, the minimum pump capacity of each cell of RMU-1 is considered in evaluating

the SLCS capacity.

The calculations in Appendix B account for the different head elevations above the drainage
layer and the riser pipes. These calculations determine the minimum and maximum flows that

the SLCS can accept. The minimum flow allowable will be selected as the ALR.

As shown in Appendix B and summarized in Table 2, Cells 1 through 14 have identical yields
of 3181 gallons per day (gpd) which includes a safety factor of 2. A factor of safety of 2.0 has
been suggested in the preamble of the January 29, 1992 Final Rule. This will allow for
uncertainties in the design (e.g., slope, hydraulic conductivity, thickness of drainage material),
construction, operation, and location of the SLCS, waste and leachate characteristics, likelihood
and amounts of other sources of liquids in the SLCS, and proposed response actions (e.g., the
ALR must consider decreases in the flow capacity of the system over time resulting from
siltation and clogging, rib layover and creep of synthetic components of the system, overburden
pressure, etc.). The value of 3181 gpd was selected as the basis for the cel] specific yield for all
cells. The selected cell specific yield of 3181 gpd converts to the lowest unit-specific limiting

flow rate of 778 gallons per acre day (gpad). The selected unit-specific ALR of 778 gpad is
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considered a conservative measurement of performance for all cells in RMU-1.
As illustrated in Table 2, minimum SLCS sump pump capacities, based on the manufacturer's

specifications, are more than one order of magnitude greater than the selected unit-specific ALR.

It should be noted that the calculated values for maximum cell yields presented in Table 2 are
controlled by the flow characteristics of the secondary drainage layer adjacent to individual SLCS
sumps and that these values are independent of cell size, whereas the selected unit-specific ALR is
dependent on cell size. The individual SLCS sumps of each cell have the same layout and
characteristics as shown on Figures 7A, 7B, 8, 8A and 8B.

3.2  Response Rate (RR)

Before EPA's final rule was enacted in January 1992, the proposed rule (May 1987) contained
requirements for calculations and response actions for three distinct levels, i.e., the Action Leakage
Rate (ALR), the Intermediate Leakage Rate (ILR) and the Rapid and Large Leakage Rate (RLL).
Based on comments from NYSDEC's review of the Draft RAP for RMU-1, this RAP provides an
additional trigger level, the Response Rate (RR), which is calculated similar to the ALR under the
proposed rule, i.e., pre-January 1992.

The double liner and leak detection rules proposed by EPA (52FR20218, May 29, 1987) allowed
development of a site-specific ALR (40 CFR Part 264.22[k1[2]) based on the unit design, the potential
for liquids to migrate through the primary liner, and other factors. These guidelines proposed for the
ALR calculations have been followed to generate CWM's RR. Because of differences in size between
cells (Table 1), unit-specific and cell-specific RRs have been developed for RMU-1 cells instead of a
site-specific RR. In the case of RMU-1, long term sources of liquids included in the unit-specific and
cell-specific RRs discussed in this section are: (1) liquids resulting from permeation and leakage
through the primary composite liner system; (2) liquids squeezed from the clay component of the
primary liner due to consolidation; and (3) liquids from groundwater permeating through the secondary
HDPE geomembrane and leaking through small defects in the secondary HDPE geomembrane.
Liquids that are included in the RR consist mainly of sources other than leachate. Differentiating these

liguids from leachate is extremely difficult.
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As discussed in Section 2.0, the unit-specific and cell-specific RRs shown in Table 3 do not
include potential liquid contributions from construction liquids, precipitation, or consolidation of
the secondary clay liner. The unit-specific and cell-specific RRs are based on liquid quantities

expected to enter the SLCS after the closure of each cell.

The selected unit-specific RR component for permeation and leakage through the primary liner
(liquid source 1 above) is 20 gpad (Section 2.3). This value is based on the permeation/leakage
band suggested by the EPA.

As stated previously in Section 2.3.4, the calculated permeation and leakage through the primary
composite liner in Appendices C2 and C3 is on the order of 1 gpad. A value of 20 gpad was
selected in compliance with pertinent EPA guidelines to accommodate: uncertainties in numeral
calculations (both assumptions and theory); potential leakages associated with unique design

features (sumps); and potential liquid sources not accounted for in other quantified components

of the RR.

The selected unit-specific RR component for compression and consolidation liquid from the soils
located between the primary and secondary HDPE geomembranes (liquid source 2 above) of 42
gpad, 1s based on the value calculated in Appendix C 1 for the consolidation of the primary clay
liner only. As discussed in Section 2.4.2 and 2.4.3, this considered to be a reasonable and

conservative initial post-closure value.

The selected unit-specific RR component for outside liquids mi grating through the secondary
HDPE geomembrane (liquid source 3 above) is 13 gpad. As discussed in Section 2.5 4, this

value is based on the calculated inflow of groundwater only.

As shown in Table 3, the cumulative unit-specific RRs resulting from liquid sources 1-3 above is

75 gpad for RMU-1. Cell-specific RRs are also presented in Table 3.

The RR of 75 gpad shall apply during the period of initial waste placement in any RMU-1 cell
until exactly one (1) year after the final cover is complete over the cell. Subsequent to one (1)

year after the final cover is complete over a cell, a RR of 20 gpad shall apply to the cell.
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4.0 RESPONSE ACTIONS

4.1 General

The response actions required to respond to various flow rates in the SLCS sumps of each cell of
RMU-1 are provided in this section. As discussed in Section 3.0 and summarized in Tables 2
and 3, a Response Rate (RR) and an Action Leakage Rate (ALR) have been selected. The cell-
specific ALRs shown in Table 2 are based strictly on the calculations presented in Appendix B.

The cell specific RRs shown in Table 3 are based on the calculations presented in Appendix C.

For all flow rates the following procedure is required for monitoring of the SLCS:

0 Each SLCS sump will be monitored at least once every 7 days for the presence of
liquids. Pumpable amounts of liquids contained in the sump will be removed and
the liquid quantity measured and recorded. If the sump 1s monitored or if liquids
are removed more frequently, the inflow will be determined for each pumping
event. The inflow value will be determined by adding the liquid volumes
removed within the time interval between pumping events divided by the number
of days between pumping events. The pumped amount of liquid will be divided
by the days since the previous pumping event to establish a daily average inflow.
However, the inflow value compared against the trigger level outlined in this RAP

will be the weekly average value.

4.2 Flow Rates at or Below the RR of 75 GPAD

(Note: The RR for an RMU-1 cell shall become 20 gpad subsequent to one (1) year after the final
cover is completed over the cell)

Routine monitoring should continue. No action is required.

4.3 Flow Rates Between the RR of 75 GPAD and the ALR of 778 GPAD

(Note: The RR for an RMU-1 cell shall become 20 gpad subsequent to one (1) year after the final

cover is completed over the cell)
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1.

Verbally notify the NYSDEC within three working days of an apparent exceedance of the RR.
Complete one or more of the following activities to determine whether the apparent

exceedance was actually due to an electronic or mechanical equipment malfunction:

a. Evaluate the SLCS volume data transferred from the RMU-1 Lift Station PLC to the

AWTS computer terminal by checking recent level trends and alarm summary logs.

b. Verify proper operation of the SLCS pump via computer control and by manually

switching it on and off.

¢. Inspect the SLCS flow meter and verify its proper operation using timed pumping and

comparing the estimated volume with the meter flow readings.

d. Remove the SLCS pump and level probe and inspect for any obvious defects. Verify
proper operation of level probe by either electrical simulation or by manually placing

the probe in water.

If the average daily flow to a SLCS sump for a weekly pumping event exceeds the RR, and if
not conclusively determined within two (2) weeks of an apparent RR exceedance to be clearly
attributable to an operational failure, e.g., equipment or power failures based on the

investigation specified in Item 1 above, the following will be performed:

a. Conduct a review of the most recent SLCS and Primary Leachate Collection
System (PLCS) analytical data available from the sampling programs required by
the site permit.

b. Immediately perform the following tests and observations on samples of the SLCS
and PLCS liquids:
- Color
- Turbidity
- Specific Conductance and
-pH
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Make a preliminary comparison of these values with the previous results and record

the information.

C. Perform, within a week after the RR exceedance, the sampling and analysis of the
SLCS liquid which would normally occur on a quarterly basis. Test results are to
be available within 45 days of the exceedance. Results will be reviewed with the
NYSDEC to determine what, if any, additional response actions are necessary based
on the results. This sampling will satisfy the next quarterly sampling requirements

for that sump and cell.

d. Increase monitoring and pumping frequency of the SLCS sump of the cell involved,
if pumpable quantities are present, to every day until flow decreases below the RR.
Also, verify that the automatic removal of liquid from the PLCS sumps is
occurring as designed. If the automatic pumping of the PLCS is unable to maintain

a level of 12 inches or less in the PLCS, evaluate whether increasing the pumping

rate and prioritization of that cell is needed.
€. Review all analytical data and investigate alternative sources of liquid.

3. If the flow is between the RR and the ALR for seven consecutive additional daily pumping
events, provide written notification to the NYSDEC within 14 days and implement the
following steps:

a. Remove all standing water, if any, from within the landfill.
b. Assess the potential cause or causes of the RR exceedance. In the affected cell,
examine any exposed portions of the cell liner.

C. Repair any observed damaged.

d. If no obvious defects are detected, propose mitigative actions to return the leakage rate
to below the RR. Upon approval, sequentially inspect side slope liner and likely
locations of base liner, if necessary, removing waste as needed. Repair any observed
damage.
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e. Document location, type and extent of liner damage, if any.

If the leakage rate can't be returned and maintained below the RR after all feasible mitigative
measures have been taken, then antomatic pumping and volume measurement of the secondary

collection system must be instituted.

Flow Rates Greater than the ALR of 778 GPAD
Notify in writing the USEPA and NYSDEC within 7 working days if the average flow to an
SLCS sump for one pumping event exceeds the ALR, if not clearly attributable to an

operational disturbance. Determine the need to temporarily stop placing waste into the affected
cell during the cells normal operation except if the ALR value is exceeded within the first 30
days of operation of the cell when flows are not truly representative and except during post-
closure operations. If the ALR value is exceeded after the first 30 days of cell operation,
determine if waste placement in the cell should cease until repairs to the lining system or other
appropriate actions are completed, and flows to the SLCS sump have decreased to below the
ALR. Prepare a written preliminary assessment report describing the amount of liquids, likely
source of liquids, possible location, size and cause of any leaks and short-term actions taken and
planned. Submit this report to USEPA and NYSDEC within 14 days of exceedance. Waste

placement may not resume in the cell until written notification is given by NYSDEC.

Increase monitoring and pumping frequency from the SLCS sump of the cell involved, if
pumpable quantities are present, to every day until flow decreases below the ALR. Also, verify
that the automatic removal of liquid from the PLCS sumps is occurring as designed.

Perform the following tests and observations on samples of the SLCS and PLCS liquids:
- color

- turbidity

- specific conductance; and

- pH

Make a preliminary comparison of these values with previous results and record the

information.
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10.

Determine to the extent practicable the location, size and cause of any leak.

Determine any other short-term and longer term actions to be taken to mitigate or stop any

leaks.

Within 30 days after the notification that the ALR has been exceeded submit to the USEPA and
NYSDEC the results of the analyses of responses 1 through 5 above, as well as the results of

actions taken and actions planned.

If the average flow exceeds the ALR for two consecutive pumping events mmplement the

following steps:
a. Test a sample of the liquid obtained from the SLCS for constituents listed in Table 4,

b. Remove all standing water inside RMU-1,
C. Examine any exposed portion of the cell liner,
d. Repair any observed damage.

If flow continues to exceed the ALR for an additional two pumping events, provide third party
inspection by a registered professional engineer who will investigate alternative sources of
liquid, review available analytical and pumping event data for the cell to identify any trends,
and prepare a written report to the USEPA and NYSDEC on the findings and recommended
actions to protect human health and the environment. The Groundwater Monitoring Plan will

also be evaluated to determine if supplemental TEeSponse actions are necessary.

As long as the flow rate in the SLCS exceeds the ALR, submit monthly reports to the USEPA
and NYSDEC summarizing actions taken and planned.

If the ALR value continues to be exceeded after taking all reasonable corrective measures,

closure of the affected cell shall be considered.
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TABLE 1
CELL AREAS

1 2.45
2 1.99
3 2.37
4 1.92
5 3.23
6 3.08
7 3.40
8 3.60
9 3.02
10 2.67
11 2.49
12 2.18
13 3.00
14 4.09
3749
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CALCULATED LIMITING SLCS RATES FOR ESTABLISHING

THE UNIT-SPECIFIC ACTION LEAKAGE RATE FOR CELLS OF RMU-1

CALCULATED CORRESPONDING
LIMITING CELL-SPECIFIC UNIT-SPECIFIC SELECTED
CELL PUMP CAPACITY* LIMITING FLOW RATE** AREA LIMITING FLOW RATE UNIT-SPECIFIC ALR
NUMBER (GALLONS/DAY) (GALLONS/DAY) (ACRES) (GALLONS/ACRES/DAY) (GALLONS/ACRE/DAY)
RMU-1
CELL1 64,800 3,181 2.45 1,294.4 778
CELL 2 64,800 3,181 1.99 1,598.5 778
CELL3 64,800 3,181 2.37 1,342.2 778
CELL 4 64,800 3,181 1.92 1,656.8 778
CELLS 64,800 3,181 3.23 984.8 778
CELLS 64,800 3,181 3.08 1,032.8 778
CELL7 64,800 3181 3.40 9356 778
CELL S 64,800 3181 3.60 8836 778
CELL 7/8 (All) 64,800 3181 7.00 454.4 454
CELL9 64,800 3,181 3.02 1,053.3 778
CELL 10 64,800 3,181 2.67 1,191.4 778
CELL 9/10 (Alt) 64,800 3,181 5.69 559.1 589
CELL 11 64,800 3,181 2.49 12775 778
CELL 12 64,800 3,181 2.18 1,459.1 778
CELL 13 64,800 3,181 3.00 1,060.3 778
CELL 14 64,800 3,181 4.09 777.7 778
CELL 11/13(Alt) 64,800 3,181 5.49 579.4 579
CELL 12/14(AlD) 64,800 3,181 6.27 507.3 507
* REFERENCE 8 ‘
** SEE APPENDIX B FOR DETAILS
1) 5\a9

Revised: BatcrApproved

-



3
SOURCES, UNIT-SPECIFIED AND CELL-SPECIFIC QUANTITIES OF LIQUID
EXPECTED TO REACH THE SLCS SUMPS OF RMU-1

CELL CONSTRUCTION LEAKAGE THROUGH INSIDE OUTSIDE TOTAL (1) - APPROXIMATE CELL-SPECIFIC
LIQUIDS (1) PRIMARY LINER (1) LIQUID SOURCES (1) { LIQUID SOURCES (1) UNIT-SPECIFIC PLAN AREA RESPONSE RATE
(GPAD) (GPAD) (GPAD) (GPAD) RESPONSE RATE (ACRES) (GPD)
(GPAD)
1 0 20 42 13 75 2.45 184
2 0 20 42 13 75 1.99 149
3 0 20 42 13 75 237 178
4 0 20 42 13 75 1.92 144
5 0 20 42 13 75 3.23 242
6 0 20 42 13 75 3.08 231
7 0 20 42 13 75 3.40 255
8 0 20 42 13 75 3.60 270
Alt.-Combined 7/8 20 42 13 75 7.00 525
g 0 20 42 13 75 3.02 227
10 0 20 42 13 75 267 200
Alt-Combined 0 20 42 13 75 5.69 427
9/10
11 0 20 42 13 75 2.49 187
12 0 20 42 13 75 2.18 164
13 0 20 42 13 75 3.00 225
14 0 20 42 13 75 409 307
Alt..Combined ' 0 20 42 13 75 549 412
11713
Alt.-Combined o] 20 42 13 75 6.27 470
12/14 :

NOTE: (1) THESE VALUES ARE UNIT-SPECIFIC AND BASED ON CALCULATIONS PRESENTED IN APPENDIX C.

1) 5199
Revised: bareApproved™



TABLE 4

PRIORITY POLLUTANTS
TO BE ANALYZED FOR IF THE
ACTICN LEAKAGE RATE IS EXCEEDED

NDPES

NO.

COMPOUND

ACIDS

1A
2A
3 (.\

2-Chlorophenol
2.4-Dichlorophenol
2,4-Dimethylphencl
4,6-Dinitro-o~-cresocl

SA 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
¢ A Pentachlorophenol
0A Phenol :
V14 2,4,6-Trichloroohenol
SASE/NEUTRALS
1S Acenaphthene
I3 Acenaphtylene
33 Anthracene
5 Benzidine
53 Benzo(a)anthracene
53 Benzo(a)pyrene
73 Benzo(b) fluoranthene )
33 Benzo(ghl)perylene
3 Benzo(k) fluoranthene
10B bis(2-Chloroethoxy)methane
1iB big(2—Chloroethyl)ether
12B bis(2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
1iB 4-Bromophenyl phenyl ether
15B Butyl benzyl.phthalate
158 2-Chlornaphthalene
7B 4¢-Chlorophenyl phenyl ether
L8B Chrysene
19B Dibenzo(a,h) anthracene
20B l,2-Cichlordbenzene
21B 1l,3-Dichlorobenzene
22B 1,4-Oichlorobenzene
23B 3,3-Dichlorobenzidine
24B Diethyl phthalate
258 Dimethyl phthalate.
26B Ol-n-butyl phthalate
27B 2,4-Dinitrotoluene

NDPES
NO. COMPOUND

BASE/NEUTRALS (CONTINUED)

288
298
JjoB
JlB
328
3jlB
348
3sB
368
37B
jasB
J9B
40B
418
428
sJlB
448B
458
46B

2,6-Dinitrotoluene
Dl-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (l,2.3-c,d)pyrene
Isophorone

Haphthalene

Hitrobenzene
N-Nitrosodimethylamine
H-Nitrosodi-n-oropylamine
N-Nitrosodiphenvlamine
Phenanthrene

Pyrene
1,2,.4-Trichlorcbenzene

METALS (TOTAL)

Antimony
Arsenic
Berylliunm
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Seleniuc
Silver
Thallium
Zinc



° TABLE 4

PRIORITY POLLUTANTS
TO BE ANALYZED FOR IF THE
ACTION ILEAKAGE FATE IS EXCEEDED

(Continued)
NDPES NDPES
NO. COMPOUND NO. COMPOUND
PESTICIDES/PCB VOLATILES (CONTINUED)
1P Aldrin 10V 2-Chloroethylvinyl ether
2P Alpha-8HC 11V Chloroform
JP Beta-BHC 12V Dichlorobromomethane
4¢P Gamma-BHC ) '
SP Delta-BHC 14V 1,1-Dichloroethane
6P Chlordane 15V 1,2-Dichloroethane
7P 4,4'=DDT 16V 1,1-Dichloroethylene
§P 4,4'-0DE 17V 1,2-Dichloropropane
op 4,4°'-0DD 18V cis-1,3-Dichloropropylene
109 Dieldrin 19V tthylbenzene
11P Endosulfan I 20V Methyl bromide
12P Endosulfan II 21V HMethyl chloride
13P Ensosulfan sulfate 22V Methylene chloride
4P Endrain 23V 1,1,2,2-Tetrachloroethane
' 24V Tetrachloroethylene
Endrin aldehyde 25V Toluene
Heptachlor 26V 1,2-Trans-dichloroethylene
17P Heptachlor epoxide ' 27V 1,1,1-Trichloroethane
16P PCB-1242 28V 1,1,2-Trichlorocethane
"19P PCB-1254 - 29V Trichloroethylene
20P PCB-1221 :
219 PCB~-1232 31V vinyl chlorlce s
22P PCB—-1248 18V trans-1,3-Dichloropropylene

23P PCB~1260
24P PCB-1Q16

VOLATTILES

v Benzene

SV Bromoform

6V Carbon tetrachloride
EAY Chlorobenzene

SV  Chlorodibromethane
v Chloroethane
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APPENDIX A

Final Rule For Liners and Leak Detection
Systems for Hazardous Waste Land Disposal Units




= Sy —

A A T LY R TN
MM" ,_‘_.-"_""‘

e f:.’_-nn. -~
e seemt

—-* =, S
R uu-‘-“:.-h'r-—. e

16 Federal Register / Vol. 57. No. 19 / Wednpesday, january 29. 1992 / Rules and Regustions

ds. Water pollutlion control. Water
ppiy.
Dated: fanuary 1S, 1932
William K Reilly,
Adsurusuvotor.

For the reasons set out in the
preamble, chapter I of title 40 of the
Code of Federal Regulations is amended
as follows:

PART 260—HAZARDOUS WASTE
MANAGEMENT SYSTEM: GENERAL

1. The authornity citation for part 260
continues to read as follows:

Authanty: €2 US C. 6308 8912{a), 6921~
8977, 8910, 6934 6435, OXT. 6324, 0333, and
8374

2 Sectoo 28C.1C is amended by
adding the definition of “replacement
it in alphabetical order, and revising
e definition of “sump” to read as
follows:

{268,198 Defintttons.

Replacement unit means a landfll
surface impoundment. or waste pile unit
"*) from which all or substantally all of
* waste 13 removed. and (2) that is
bsequently reused to treat. store., or
spase of hazardous waste.

Replacement unit™ does not apply to a
unit fom which waste is remaved
during clasure. if the subsequent reuse
solely invoives the disposal of waaste
from that unit and other closing units or
cofrecive action areas at the faglity, in
accardance with an approved closure
plan or EPA or State approved
correcuve action -

. . . - -

Saco means amy pit or reservodr that
meets the definition of tank and those
Toughs/trenches connected to it that
serve to collect bezardous waste for
tansport to hazardous waste storage,
teatment or disposal fadilities; except
that as used in the landfill, swrface
impoundment. and waste pile rules.
“surnp” means any lined pit or reservoir
that serves to collect liquids drained
from & ieachate collection and removal
system ar leak detection system far
subsequent removal from the system.

PART 2%4—STANDARDS FOR
OWHNERS AND OPERATORS OF
HAZARDOUS WASTE TREATMENT,

continces to read &z follows:

Autbosityr €2 ULS.C. 2905 6012{a} 0Q24 and
oS,

2 Section 264.15 is amended by
" rewvising paragraph (b](4) to read as
follows:

§ 26415  Genersd inspection requirements.

. . - - -

(‘b] . e .

{4) The frequency of inspection may
vary for the items on the schedule.
However, it should be based on the rate
of deterioration of the equipment and
the probability of an environmentai or
human health incadent if the
deteriaration. malfunction, ar any
cperator errur goes undetected between
inspections. Areas subject to spills. such
=3 loading and unicading sreas, must be
inspected daily when in use. At a
munimum, the inspection schedule must
include the items and frequencies cailed
forin §§ 264.174. 264.193, 284.195.

264 228 264 254, 204 278 264 303, 284347,
254,802, Z84.1033, Z64.1052. 264.1053. and
284.1058. where applicable

- . . - -

1. Subpart B is amended by adding
§ 28419 as fallowx

§ 264,19 Construcfion quallty sssurance
program. )

(a} COA program. (1) A construction
quality assurance [CQA) program is
required for all surface impoundment.
waste pile, and landGl units that are
required to comply with § § 264.221 {c)
and (d}), 284251 {c) and (d}. and 284301
(c) and (d). The program must ensure
that the constructed unit meets or
exceeds all destgn criteria and
specifications m the permit. The
program mast be developed and
implemented vader the direction of 2
CQA officer whois s ttgutered
professionai

(D} The QA prvgrmm\nt sddrexs
the following phywical camponents.
where spplicables

(i) Foundations,

(i) Dikesx:

(iii} Low—permeability soil liners:

{(iv} Ceomembranes (ﬂcxxbk
membrane {mers}:

(v) Leachate collection and removal
systems and leak detection systems; and

(vi] Final cover systems.

{b) Wnittea CQA péan. The awner or
operatar of units ssbject to the CQA
program under parsgraph (s) of this-
sectioq mumt develop end impiement a
written CQA plan. The plan mast
identify steps that will be used to
maonitor and document the quality of
.materiais and the candition snd manner
of their installation. The CQA plan must

(1) ldenttfication of applicable units,
and s description of bow they will be
constructed.

(2} ldentification of key personnel in
the development and implementaticn of
the CQA plan. and CQA officer
qualifications.

{3) A descniption of inspection and
sampling activities for all unit
componeats identified in paragraph
(a)(2) of this section. including
observations and tests that will be used
befare, during. and after constroction to
ensure that the comtruction materials
and the installed unit compooents meet

" the design specifications. The

description must cover: Sampling size
and locations: frequency of testing: data
evaluation procedures: acceptance and
rejection criteria for construction-
materials: plans for implementing
corrective measwres and data or other
infarmation to be recorded and retained
in the operating record under § 264 72,

{c) Contents of program (1) The CQA
program must include cheervatoas,
inspections. tests, and measurements
sufficient to ensnre:

(1) Structural stability and ontegrity of
all campaonents of the unit identified in
paragraph (a}2) of this sectiorc

(i1) Proper coastruction of all
components of the liners, leachate
collection and removal system. leak
detection system. and fiuni cover
system, awordmg to pcrxm!
specifications and good engireering
practices, and proper instailation-of all
components (g pipes] according to
design specifications:

(1i) Confarmity of all materials used
with design and other material

specifications under § § 264 221, 264.251,
and 2843Q1. .

(2) The CQA pragram shall incinde
test flls for compacted soil linem, wsing
the same compaction methods as in the
fuil scale unil, to ensure that the liners
are constructed o meet the hydraulic
conductivity requirements of
§§ 284 73 (cY1)1)(B). 284.251(c)(1)(i)(B).
and 264.301(c}(1}(i}{B) in the field. -
Compliance with the hydraalic
condoctivity requirements must be
verified by nsing in-situ testing on the
constructed test ill. The Regional
Administrator may sccept an siternative
demanstration, in Heu of a test L
where data are ndfident to show that a
constrocted soil hiner will meet the
hydraalic . requirements af
§§ 284271(J(INYBL 28425 HIKBL
and 284301(c}{1Ki)}(B) in the fidd..

{d) Certificotioa. Waste shall pot be
received in & ool subject 10 § 264.19
until the owner or operator has '
submitted to the Regional Adminiatrator
by certified mail or band dedivery a
certification signed by the CQA ollicer
that the approved CQA plan bas been
successfully carnied out and that the umt
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neets the requirements of §§ 284221 (c)
or (d). 264.251 (c) or (d). or 264.301 (c} or
{d): and the procedure in § 270.30(1){2){ii)
of this chapter has been compieted.
Documentation supporting the CQA
officer’s certification must be furnished
to the Regional Administrator upoa
requests . 1_,—-1‘.-,~

4.Sechon 28473'ls unmded by .

revising paragraph (b}(8) to read as v
follows: .,

§ 26473 Opersting record.

(b) T

(6) Monitoring. testing or analytical
data. and corrective action where
required by subpart F and §§ 284.19.
264.191. 264.193. 264.195. 204.222, 2684223,
284228 264 252-264.254, 284 278, 2604.278.
264.602. 264 1034(c-284.3034(T); 2581038,
264, 1063(d}-2ﬁ43063(‘) and wuou.

wm e

S. Sccnmmzzzb ammoed byL .

: mdm@aungp&mmphﬂ (L. (&8 md'(b]

es paregrapas (g}, (o). and G~
respectively: by revising paragraphs fc}
and (d}; and by adding new pura.gmph :
M) ta read as foUowx: :

2'54.221 Dudw\n\duoertunq

(c) The owner or operator of each new
swiace impoundment wnit oa which
construcdon conmoences after january
29. 1992, each lateral expansion of &
suriace impoundment unit on which
consguction commences after ]‘ufy bat
1992 and each replacementaf s - - -
existng surface impoundmentumit that.

is to commrence reuse afier fuly-2001992;.

must install-two-or more liners and=—.
leachate collection and removef system
betweer such.iners:- “Canstroctionr =~
commences” Is as defined o § 26030 of-
thiz chapter snder "existing facility™ =~

{A} A top Ener denigned end- - —
coastructed of materieis (eg. & .
geomemberane] to prevent the migration
of haxardous constituents into such liner
during the active life and poa-dosum
care period: and

(B} A composite bottom Hoer,. :
coneisting of at least two compooenta.
The upper component must be designed
and constructed of materials (e g. 2
geamembeane} to prevent the migration - -
of hazardous constituents into this .-
componeant during (he activeclifo and
post-closure care period. The lower
companant must be designed:and
constructed of materials o mintmire the
migration of bazardous constituents if a

- breach in the upper companent were to .

occur. The lower must be -
constructed of at lenst 3 feet (U1 cm) of

~mdpoc(—dnsmcatepmod:tnd

compacted soil material with a
hydraulic conductivity of nc more than
1%10/7°/ cm/sec.

(ii}) The liners must comply with
paragraphs (a) (1). {2}. and {3) of this

_section:

{2) The Jeachate collection and
removal system between the liners, and
immediately above the bottom
comporite liner in the case of multiple
leachate collection and removal
systems. is slso a leak detection system
This leak detection system mast be
capable of detecting. collecting, and
removing leaks of hazardous
constituénts at the earliest practicable
time through all areas of the top liner
likely to be exposed to waste or
leschate during the active life and post-
closure care period. The requirements
for a leak detection system m this
paragraph are satisfied by installation of
a system that {4 af & oinimum: . -

(i} Constructed with a- bottum liop-e of
one percent 6r Wore, -SIN

(i} Constructed of granular dramnge

mtznakwﬁhahydmnhcwndmty '

of 1)10/~Yf coa/sec cx more and & :
thickness of 12 tnches (305 cm} or mores
or constructed of synthetic or geonet:
drainage materials with'a transmissivity
of 310/ msec ar mare: -

(i) Canm'nctadufmatmab&ntm
chemicaily ressstant to the waste
maneged in the surface impoundment
and the leachate expected to be
generated, and of suficient swength and
thickness to prevest collapse under the
pressures exerted by overlying wastes

: andanywutcmmtan}sar

cqmpmcn(md nt the mrfnc: :

PRI S

{v) Coastrected with sumps and hqmd
r:moval methods {e g pumps)of -

" suffident size to collect and remave
(1)(3} Tbe-liner systear roonst tnchudes.. - - -

liquids from the sump and prevent -
liquids from backing up inte the
drainage layer. Each unit must bave its
own sump(s}). The design of each sump
aod removal system must provide a
method for messuring and recording the
volume of liquids present {n the sump
and of liquids removed.

{3) The owner or operstor-shall collect
10d rernove punrpable Dquids n the

vmpatomhnmbuhchudontbe

-battom e STREL LT
[()ﬂemwopenfotofclenk

detection system that ks not located

- completely abave the sesscnal high

water table must demonstrate that the
operstion of tha leek detection system

- will oot be edvervely affected by the

presence af groond weter, -
{d) Tha Regional Administretor may
spprove sliemative design or operating

practices to those specified in paragraph
(¢] of this section if the owner or
operator demonstrates to the Regional
Administrator that such design and
opersting practices, together with
location characteristics:

(1) Will prevent the migration of any
hazerdous constituent into the ground
water or surface water at least ns
effectively o1 the liners and leachate
coliection and removal system specified
in paregreph (c) of this sectior: and

(2} Will ellow detection of leaks of
hazardous conatituents through the top
liner at least as effectively.

{f) The owner ar operutor of any
replacement smrface impoundment unit
is exempt from pengrnpb {c) of this
section if-

{1} The existing tnit w=s  Constructed

in compliznce with the design standards
of sections 3004 (o{1){A)} and” (o}(S] of
the Rescarce Caustnmtxon md
Recovery Act and - .

(2) There-is oo reasontS befizve that
the linerir not functioring as designed.

8. New {3} 284222 and 254 223 are
added o read as follows
§TBAI2 AcSon leakage rea. -

(a) The Regional Admimstrator shall
approve en actioa leakage rate for
surface impowmdment umits subject to
§ 264271 (c) or {d}. The action leakage
rate fs the maxinum design flow rate
that the leak detection system (LDDS] can
remave without the fluid head on the
bottam kner exceeding 1.foot. The
action jeakage rate must inclode en
sdequate safety margin'to allow for

. ;. ubcertaintiesin the design (e.g. slope, -
.+ hydraubic conductivity, thickness of

drainage material], coustrecfion.
operztion; and location of tve LDS,
waste-and leachate-characteristics, -
likelibood and amounts of other sources
of liquids tn the LDS, and
response ections (e.g., the action leakage
rate must consider decreases in the flow
capacity of the system over time
resulting from siltation and clogging. rib
layover and creep of eynthetic
momndtbeqﬁan.ombmden
pressures, stc]. -

(bLTa determing if the action lesknge

mmhubemuoecded.theownetor »

: -nddomrcpcriod.mdtﬂhcmtlu
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in accordance with.§ 264.228(b).
mon:nly dunng the post-ciosure care
penod when 'nonthy monitoring 13

_required under § 264.226(d).

§ 264.223 Response actions.
(al The owner qt gperator of surface
. impoundment units subject.to § 264221
{c) or_{d) must have an appmyed
_response action plan hefore receipt of
_waste. The response action plan must
set férth the actions to be taken if the
action leakage rate has been exceeded:
At a minimum. the response action plan
must describe the actions specifiedin
paragraph (b} of this section.

(b) Uf the flow rate into the leak
detection system exceeds the action
leakage rate for any sump, the owner or
operator must:

(1) Notify the Regional Adxmmstrawt .
in writing of the exceedence within 7.
days of the determinatiors_ . ..

{2) Submit a preliminary w-n(ten
assessment to the Regional . . o=
Administrator.within 14 days ‘of Lhr
dcte.rmmanon. as to the amount of
liquids. likely sources of liquids,

~-sible location. size. and cause of any”

. and short-term acuom u:ken and

ed.

Determine 1o the extent practicable *
socation. size. and cause of any leak:

{4) Determine whether waste receipt
should cease or be curtailed. whether
any waste should be removed from the-
unit for inspection, repairs. or coatrols.
and wbether or not the unit should be
closed:

(5) Determine any other :hort-(erm
and looger-term-actions 1o be tn.ken to: -
mitigate ot stop any leaks; and - e

(6) Within 30 days after the -- W
notification that-the action lcakage fate o
has been exceeded, submit to the == = )
Regional Administrator the results of the
analyses specified in paragraphs (b) (3} -
(4). and (5) of this section. the results of
actions taken. and actions planned-. -
Monthly thereafter, as long as the flow -
rate in the leak detection system
exceeds the action leakage rate. the
owuer or operator must submit to the
Regional Administrator a report -
summarizing the resuits of any mmedm.l
actions taken and actions pianned.- -

(¢} To tmake the ieak and/or .
remediation determinaticnsin. . - - .-
parzgraphs (b} (3}, (4). acd (S) of this -
section. the owner ot operator must: -

(1)i) Assess the source of liquids and

ounts of liquids by source. -

¥5i) Conduct a fingerprint, hmrdou:

tituent, or other anslyses of the

- quids in the leak detection system to

" {dentify the source of liquids and . .
possible location of any leaks. and t.he
hatacd and mobility of the liquid: and

. 264.226(
. applicable leak detection system

(i3i) Assess the seriousness of any
leaks in terms of potential for escaping
iato the environment: or

{(2) Document why such assessments
are not needed.

7. Section 264.228 is amended by
adding new pmgmph (d) to read as
follows:

§ 26426 llonhoﬂnguidhspecdou

{d)(1) An owner or operator required
to have & leak detection system under
§ 264.221 (c) or {d) must record the
amount of liquids removed from each
leak detection system sump at least
once each week during the active life
and closure period. - .

(2) After the final cover is mstallcd.
the amount of liquids removed from
each leak detection system sump must
be recorded at least monthly. If the i
liquid level in the sump stays bdow ‘the .

. pump ope.ratxng.lcnl fortwo - - _, .

consecutive months, the amount of
liquids in the sumps-must be recorded at
least quartedy, If the hqmd level in the .
sump stays below thie pump operating :
level for two consecutive quarters, the :
amount of liquids in the sumps must be . o
recorded at least semi-annually: If at-. -

any time during the post-closure care . .

period the pump opersting level is .
exceeded atunits on quarteriy or semi-
annual recording schedules. the owner
or operator must return to monthly
recording of amounts of liquids removed
from each sump until the liquid level
again stays below the pump operating
level for two consecutive-months. -

(3) “Pump opernting level™ is & liquid -

- level proposed by the owner or operator

and approved by the R.egmnd.;" B
Administrator based on pump- nctxvntzon
level. sump dimensions. and ievel that -
avoids backup into the dmnuge laycr
and minimizes head in the sumpl -

& Section 264228 is amended by
© redesignating paragraphs (b)(2J and
(b}(3) a3 paragraphs (b)(3) and (b}(4)
respectively, and by adding & new
paragraph (b)(2) to read as follows: -

526(.2' Ciom-\dpoﬂdouAnm

. e

(2) Malntain and momtor the lenk
detectlon system in accordance with

§§ 284.221(c)(2)(iv) and (3) and .
d). and comply

with afl other
requirmenu of this part: -

&Secﬁoam(mhmendedby :
redesignating pmmph-(c)-(d).(e).m.
and (g) s paragraphs (gl. (b). (1). (j) and
(k). respectively, and by adding new
paragraphs (c). (d). {e). and {f} to reed a3

follows:

§ 264251 Design and opersting
requirements.

(c) The owner or operator of each new
waste pile unit on which construction
commences after January 28, 1932, each
lateral expansion of a waste pile unit on
which construction commences after
July 29. 1992, snd each repiscement of -
an existing waste pilé unitthatis to
comsmence reuse after July 29, 1992 must

install two or more liners and a leachate -

collection and removai system above
and between such liners. “Coastruction
commences”. is as defined in § 260.10 -.
under “existing facility™.

(1)(i) The liner system must include:

(A) A top liner designed and -
constructed of materials (e.g. &
geomembrane) to prevent the migration

of hazardous constdtuents into such liner -

during the active life md po:t-dosm
care period: and -

(B) A composite bottom hna.
coasisting of at-leasttwo componmts.
The upper compoaent musf be dcmgned
and consum:tedofmtznah (e.g,. a’ o

c.omponenrdumxg t_he active life and
post-closure care period. The lower:
compogent must be designed and =" - -

constructed of materials to minimire the -

migration of hazardous constituents if a
breach in the upper component were to
occur. The lower component must be
constructed of at least 3 feet (31 cm) of
compacied soil material with &
hydraulic condnctivity of no more. than.
1X107 cmfsec. - - :
(ii) The finers must
paragraphs (-)(1)(')- ) andl’lﬁ) of ﬁm
sectiom.n - mi Lo P 54

(2) The: leodxate colledwn and

remoml:ystcm immediately above the o
- top liner muat be designed. constructed.

operated. and maintained to collect sad

~ remove leachate from the ‘waste pile -

during the active life and post-closure
care period. The Regional Administrator
will specify design and operating
conditions in the permit to ensure that -
the leachate depth over the liner does
not exceed 30 cm (one foot). The -

. leschate collection and removal system

must comply with paragraphs (C)(3lm
and (iv) of this section.* ,
(3) The leachate collection and

- - "removal system between lthhext. aﬁd ‘.

immediately above-the bottom' -
composite liner in the case of nmltiple
leachate collection and removal

- systemas. is also & Jeak detection systeovr”

This leak detection system must be
capable of detecting. collecting. lnd

. removing leaks of harardous

constituents at the eariiest mcﬁable
time through all aress of the top liner

ly with?" e
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‘kely to be expased to waste or
_eachate dunng the active life and post-
closure care penod. The requirements
{or & leak detection system in this
paragraph are satisfied by installation of
a sysiem that is, at « minimune.

(i) Constructed with & bottom. dopc of
one percent of MOCess;, 2177 1~

(1i) Comtmacd o[gnnuhz dmmage :
materials with a hydraalic conductivity
of 1X10 'cm/secor moreand e -
thickness of 12 inches (30.5 cm} or mores
or constructed of synthelic or geonet
drainage materials with & transmissivity
of 3% 107 * m?*/sec or more:

(iii} Constructed of materials that are
chemically resistant to the waste
managed in the waste pile and the

leachate expected ta be generated. and .

of sufficient strength and thicknesa {o -
prevent oo[lapa:unocr the prmmm

exerted by-overfying wastes, wasie .. ',

cover materiak nmfeqxupmmfm;d al.
the wasfe piles™ > o vl T
w}Dengnzd‘a.nd

mirimize dogxm:gdux{ngtﬁz ncbve Eﬁf'i

and postclisure care period and
(v) Constructed with sups Mqﬂd
remcrval mcﬁmd'c{e.g‘ puznpa}o!“

iquids from ba
dratnage layer. Ead}tm&musthsvcm
wn sump(a). The design of each sump
and removal system must provide &

method for measuring and recording the -

volzne of Equids present in the sump
end of liquids removed. .

(4) The ownrer or upcratorthan collect
and remove pumpable liquids i the leak
detection systemx swmps fa mimimize the

head on the bottom liperS =iz i« - 2o :

(5) The cwncorcpm!orufc'ﬁnk
detecticn systemthat ixnotjocated I7°
completely sbdve the seasonal high™"

water table mmast'demonstrate that the-»

operation of theleak-detectiod system -

will not be adversely mifected by the /-~
presence of ground walefss 12 ivaTT <

{d) The Regional Administratar mey
approve aiternative design ¢t uperating
practices ta those specified in-pacragraph
{c) of this section {f the owner or
operator demonstrates to the Regional
Administrator that such design and
operating practices, together with
locatbon charscteristics:. - -+ *

(1) Will prevent the migration of any
harnrdous coostituant foto the ground

effectively as the liners and leachate -
collection and removal systems

m Wil allow detection oﬂcah of
hezardous constitoents theough. the top
liner at lcast as effoctively. - - -

(e} Paregrapk (c)-of thissection doec

P _.,",.. T"“{"( -‘ -

water ot scriacy wateratjeastas = "L

not apply to monofills that are granted a

waiver by the Regional Administrator in
accordance with § 284.221{e}.

{f) The owner or operator of any
replacement waste piie unit is exempt
from paragraph {c) of this section if:

{1} The existing anit was

in compliance with the standards

of section 3004{o}{1){A){T} and (o}(S) of '

the RaomConmuonand
Recovery Act; and . .
(lehereunomsonto bchm thut
the lmcru not funct:uumg (1] demgn:d.v
10. New §§ 284252 and 284253 are
added to read as followsx

§ 264252 Acion leskage mate.

(a) The Regional Administrator shalk.

approve an action leakage rate for
surisce impoandment.umits subject to
§ 284.251c} cr (¢} The action leakage. .-

rate is the maxisum desigo flow rate. . -

that the leak detection system {LS] can.

. remove withoat:the Fuid head on.lbe

bottom.lmcnuaaedmgl fooL The ., ...
tzmu&.tndudemg .

sction
dequ mrgmlo;ﬂon fos
xmwmmnu tn the design: (e.;.dopo.
hydreubec, oundm:mruy. xh:dmm d
_drxinage matenall. coosgucnon.’

opennddandlaauouoltbe.lDS . i

waste and leschate charsciensncs.
Gkehhood snd amounts-of other sources
of liquids @ the LS and praposed

response scoons {e.g- lhe scooa leakage-

rate must consider decresses in the Dow
capacity of the system over time
resulting from siltstion and dogging nb
layover and ceep of synthenc
companents of the system. ovr.rburdan
pmmra.dr_).

-{b] To determine T the acbon Tubgt
“rate bas been exceeded. the’owner or. -
- operator mus{ canvert the weekly Bow _
rate from the maonitoring data obtnmcd
-under § 288.754(c] to'an ucragc ‘daily-

flow rate (galians per acre per d'&y] fag SF

- -each summp. Unless the-Regional
Administrator appraves diffe:a.t
calculation, the sverage daily flow male
for each sump must be calculated

. weekly during the active [ife and closure

period
§ 264253 Response sctione.

(a} The owner or operntor of waste
pﬂcunitmhccﬂo&tﬁ&ﬁl(c]or(d]

must have an epproved response actioa
plan before receipt of weste. The

:cz!amtobctd:enﬁtheucﬁonlenkage !
rate has been exceeded. At s minimem,
npec.ﬁed in parugrupb (c} ofthh section: the response ection plen must describe

the actions tpedﬁedinpungmph (b} ol
this secflon. -~ -

(b) If the flow rute {n!o the leak
detection system exceeds the acticn

- leakege rate for any vamp, the owner or

operator must

(1) Notify the Regional Administrator
in writing of the exceedance within 7
days of the determination:

(2) Submit s preliminary written
assessment 10 the Regional
Administrator within 14 days of the
determination. as to the amount of
liquids, likely sources of liquids,

- possible location, size. and cause of any
leaks, and short-term actions taken and
planoed: .

(3) Determine to the extent practicable
the locatioa. size, and cause of any leak:-
{4) Determine whether waste receipt

should cease or be curtailed. whether
any waste should be removed from the
unit for inspection. repairs, or controls,
and whetber or not the uait shouid be
closed:

(S} Determine any other shart-term
and iong-term actions to be taken to
mitigate or stop any, leaks xnd .

{68) Within 30 days aftec the: .- - .

_ nounfication that the -.:non,lzahgerate
has been excreded. submit to the - .
Regonal Admmistrator. the resuits of the.
anaiyses specified in paragraphs {b) (3}, -
{4). and (5} of tins secticn. the resuits of
ecnons taken. snd actons planmed. |
Manthly thereafler, as long es the flow
rate in the jeak detection syxtem
exceeds the scoon leakage rate. the
owner or operator must submit to the
Regional Admrustrator & report
-ummmriring the resaits of sy remedial
acuons taken and actions planned.

tc) To make the leax end/for
remediation determinadons in
peragraphs (b) (3k (4], and (5] of this
section. the owner or operator must:

. {1)6} Assess the soarce of liquids and

- amounts of bquids by soarce.. -

{ii}) Conduct & fingerprint. bazardous
constituent. or other analywes of the

- _liquids In the leak detection system to

{dentify (he soarce of Uquids and .
possible location of any leaks, and the
hazard and mobility of the liquid: and

(i) Asscss the serigusness of any
lcaks in terma of potential for escaping
imto the environment: or

(2) Doczment why such esseszments
are not peeded.

11. Section 264254 is amended by
sdding new parzgraph (c} to read as
followw

l 264..254 uonrmtm and hnpodion.

{c} An awvper ot cpaawr thnlred to
have 2 leak detection system under
§ 2684.251(c} must record the amownt of
lquids removed from each leak
detection system samp at least once
each week dnrtng the sctive life and

12._Section 284501 fs amended by .
redesignating paragraphs (f). (g). (h). (.
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). and (k) as paragraphs (g). (h). (i). ().
.x}. and (1). respectively, by revising
paragraphs (c) and (d). and by adding
new paragraph (f} to read as follows:

§ 264.301 Design and operating
requirements.

(¢} The owner or operator of each new
{andfill unit on which construction
commences after january 29, 1992 each
lateral expansion of a landfill unit on
which construction commences after
July 29. 1992, and each replacement of
an existing landfill unit thatis to
commenca reuse after July 29. 1992 must
install two or more liners and a leachate
collection and removal system above
and between such liners. “Construction
commences” is as defined in § 260.10 of
this chapter under “existing facility”.

(1)(i) The liner system must include:

{A) A top liner designed and
constructed of materiais (e.g. 2- :
geomemorane) to prevent the migration
of hazardous constituents into such liner
during the active life and post—dosur:
care period: and -

(B) A compaosite bottom liner..
consisting of at least two components.
The upper component must be designed

nd constructed of matenials (eg. a- -

f harardous constituents into this - -
component during the active life and -
post-closure care period. The lower
component must be designed and
constructed of materrals to minimize the
cugration of hazardous constituents if a
breach in the upper component were to
oczur. The lower component must be
constructed of at least 3 feet {81 czn) of
compacted soil material witha . . -
bvdraulic couduc‘mnry of no more thu
1X10""cm/sec. - - e
(U} The liners muat comply wﬂh
paragraphs {a)(1) {i).{ii}-and ﬁu) of ﬁm
section .
(2) The Ieachatc col]ectxan cmd .
removal system immediately. above lhc
top liner must be designed. constructed.
operated. and maintained to collect and

remove leachate from the landfill during

the active life and postciosure care
period. The Regional Administrator wiil
specify design and operating conditions
in the permil to ensure that the leachate
depth over the liner does not exceed 30
cm (one foot). The leachate collection - -
and removal system must comply with
paragraphs (3)(¢}) (ill} and {iv) of this.
section.

{3) The /eachate collection and
removal system between the liners, and
immediately.above the bottom .
composite liner in the case of multiple
leachate collection and removal
systemas. is also a Jeak detection system.
This leak detection system must be

ccomembrane) to prevent the migration: -

»

capable of detecting. collecting. and
removing ieaks of hazardous
constituents at the earliest practicable
time through all areas of the top liner
likely to be exposed to waste or
leachate during the active life and post-
closure care period. The requirements
for & leak detection system in this
paragraph are satisfied by installation of
a system that is. at & minimum:.

(i) Constructed with a bottom slope of
one percent or more:

(ii) Coastructed of gnmulat drainage
materials with a hydraulic conductivity
of 1107 * cm/sec or more and &
thickness of 12 inches (305 cm) or more:
or constructed of synthetic or geonet
drainage materials with a transmissivity
of 310~ * m?/sec or more:

{iii] Constructed of materials that are
chemically resiatant to the waste .~
managed in the landfill and the leachate
expected to be generated. and of -
sufficient strength and thickness to
prevent collapse under the pressures
exerted by overiying wastes, waste -
cover materials. and cqmpme.nt used at
the landfill:

{iv) Designed and opcmtcd to .
minimire clogging during the active life
and post-ciosure care period: and

{v) Constructed with sumps and liquid
removal methods (e.g., pumps) of
sufficient size to collect and remove
liguids from the sump and preveant
liquids fromr backing up into the
drainage layer. Each unit must have its
own sump(s). The design of each sump
and removal system must provide &
method for measuring and recording the
volume of liquids present in the sump
and of liquids removed.

(4) The owner or operator shall collect
and remove pumpable liquids in the leak
detection system sumps to minimize the |
head on the bottom liner. " =~

(S} The owner or operator of & jeak
detection system that is not located.
completely above the seasanal high
water table must demonstrate that the
operstion of the leak detection system
will not be adversely affected by the
presence of ground water.

(d} The Regional Administrator may
approve alternative design-or operating
practices to those specified in paragraph
{c} of this section if the owner or
operator demonstrates to the Regional
Administrator that such design and
operating practices. together with
location charscteristics: -

(1) Will prevent the migration of any
bazardous consttuent into the ground
water or surface water at least as
effectively as the liners and leachate
collection and removal systems
specifled in paragraph (c) of this section:

and

{2} Will aliow detection of leaks of
hazardous constituents through the top
liner at least as eflecuvely.

(f) The owner or operator of any
replacement landfill unit is exempt from
paragraph (c) of this section if:

(1) The existing unit was constructed
in compliance with the design standards
of section 3004(0}{1){A)(i} and (0)(5) of
the Resowrce Conservation and
Recovery Act: and

(2) There is no reason to believe that
the liner is not functiom'ng as designed.

- - . -

13. New § 264302 is added to read as
follows:

§ 264302 Acton iexkage rate.

(a) The Regional Administrator shail
approve an action leakage rate for
surface impoundment units subject to
§ 264.301{c) or (d). The action leakage
rate is the maximum design flow rate
that the leak detection system (LDS) can
remove -without the fluid head on the
bottom liner exceeding i foot The action
leakage rate must include an adequate
aafetv marmn to allow for uncertainties

in the design (e g slope, hvdraulic

tructio
location of the LDS. waste and leachate
charactenstics. bkelthood and amounts
of other sources of iquias 1n the LDS,

——and pmposed response actions (e-g- the

action ieakage rate must consider

_decreases in the flow capacity of the

system over time resulting from siltation
and clogging. rib layover and creep of -
synthetic componeats of the system,
overburden pressures. etc.). -

(b) To determine if the action leakagc
rate has been exceeded. the owner or
operator must convert the weekly or
monthly flow rate from the monitoring
data obtained under § 264.303(c). to an
average daily flow rate {gallons per acre
per day) for each sump. Unless the
Regional Administrator approves a
different calculation. the average daily
flow rate for each sump must be
calculated weekly during the sctive life
and closure period. and monthly during
the post-closure care period when
monthly monitoring is requirtd under
§ 284303(c}.

14. Section 264.303 is amended by -
adding new pa.rugraph (c) to read a3
follows:

§ 264303 Moottoring mdl.mpocﬂon.

{c)(1) An owner or operator required
to heve a leak detection system under
§ 264.301(c) or (d) must record the
amount of liquids removed from each
teak detection system sump at least
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once each week during the acuve hife
and closure period.

{2) After the final cover 1s installed.
the amount of liquids removed from
each leak detection system sump must
be recorded at least moathly. I the
liquid level in the sump stays below the
pump operating level for two . ’
consecutive moaths. the amount of
liquids in the sumps must be recorded at
least quarterly. If the liquid level in the .
sump stays below the pump operating
level for two consecutive quarters. the
amount of liquids in the sumps must be
recorded at least semi-annually. If at
any time during the postclosure care
period the pump operating tevel is
exceeded at umts on quarterty or semi-
annual recording schedules. the owner
or eperator must retwm te menthly
recording of amounts of liquids removed
from each sump until the liquid level
again stays below the pump operaung
level for two consecutive months. . ]

(3) "Pump operating level” is a-liquid ..
level propased by the owner or operator-
and approved by the Regionai.
Administrator hased co pump activation
level, sump dimensions. and ievel that
avoids backup into the drainage layer
and minimizes head in the sump... -

15. New § 284.304 is added to read as
follows: ’ )

§ 264304 Response actions.

(a) The owner or operator of landfill
units subject to § 264.301(c) or {d) must
have an approved response action plan
before receipt of waste. The response
action plan must set forth the actions to
be taken if the action leakage rate has
been exceeded. At a mipimum, the

response action plan must describe the .

actions specified in paragraph (b) of this
section. T -
- (b) If the flow rate into the leak .
detection system exceeds the action
leakage rate for any sump. the owner or
operator must’ o ,

{1) Notify the Regionsl Administrator
in writing of the exceedence within 7
days of the determination:

{2} Subumit a preliminary written
assessment to the Regionai
Administrator within 14 days of the
determination. as to the smount of.
liquids. likely sources of liquids,
possible location. size, and cause of any
leaks, and short-term actions taken and
pianned: DR )

(3) Determine to the extent practicable
the location. size, and cause of any lenk:

(4] Determine whether waste receipt
should cease or be curtailed, whether
eny waste should be removed from the
unit for inspection. repairs. or controls.
and whether or not the unit should be
closed:

T §264310 Closure and

(5) Determine any other short-term
and longer-term actions to be taken to
mitigate or stop any leaks: and

(6) Within 30 days after the
notification that the action leakage rate
has been exceeded. submit to the
Regional Administrator the resuits of the
analyses specfied in paragraphs (b}(3).
{4]. and (5) of this section. the resuits of
actions taken. and actions planned.
Monthly thereafter, as long as the flow
rate in the lesk detection system
exceeds the sction leakage rate. the
owner or operator must submit to the
Regional Administrator a report
summanzing the resuits of any remedial
actions taken and actions planned.

{c) To make the leak and/or
remediation determinations in
paregraphs (b)(3). {4). and (5] of this
section. the owner or operator must

(1)(i} Aasess the source of liquids and
amounts of liquids by source.

(i1} Conduct a fingerprint. hazardous
constituent, or.other analyses of the-
liquids-in the leak detection system to
identify the source of liquids and -~ -
possible location of any ieaks, and the
hazard and mability of the liquid: and
- {iif} Assess the sericusness of any
leaks in terms of potental for escaping
into the environment: or -

(2} Document why such assessments
are not needed. .

16. Section 264310 is amended by
redesignating paragraphs (b}(3). (4). and
(S) as paragraphs (b)(4). (S). and (6)
respectively. and by sdding a new
paragraph (b)(3) to read as follows:

post-ciosure care.

.« . - - e -

(b)‘-"'."'A' , e
(3] Maintain and monitor the leak

-detection system in accordance with

§ § 284.301(c)(3){iv} and (4) and ~
284.303(c), and comply with all other
applicable leak detection system
requirements of this part; -

. . . .

PART 265—~INTERIM STATUS
STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE
TREATMENT, STORAGE, AND
DISPOSAL FACILITIES

1. The authority citation for Part 255 is
revised to read as follows: :
Authority: 42 U.S.C. 8905, 6512(s). 6924,
Z Section 285.15 s amended by

revising paragraph (b)(4) to read as
follows:

§ 265,15 General Inspection requirements.

- . - - -

(b)o..

{4) The frequency of inspection may
vary for the items on the schedule.
However. it should be based on the rate
of detenoration of the equipment and
the probability of an environmental or
bumun health incident if the
deterioration. malfunction. or any
operator error goes undetected between
inspections. Areas subject to spills. such
as loading and unloading areas. must be
inspected daily when in use. At a
minimum. the inspection scheduje must
include the items and frequencies called
forin §§ 2685174 265.193. 285195,
285225, 265.260, 265278, 265.304. 265347,
265377, 265.403. 285.1033. 265.1052, -
265.1051 and 265.1058. where
applicable.

3. Subpart B is amended by sdding"
§ 265.19 to read as follows:

§ 26519 Construction quallty s1surance
pfoqnm_v.u‘_,:'.-.,, - -

(a) CQA program (1) A construction
quality assurance {CQA)program is
required for all surface impoundment,
waste pile. and landfill units that are
required to comply with §§ 285.221(a),
255254 and 285301(a). The program
must ensure that the constructed unit
meets or exceeds all design criteria and
specifications in the permit The
program must be developed and
implemented under the direction of a
CQA officer wha is a registered
professional engineer.

(2) The CQA program must address
the following physical components,
where applicable:

(i) Foundations: )

(1) Dixex: ’ E .

(tii) Low-permeability sotil liners;

(iv) Geomembranes (exible
membrane liners); :

(v) Leachate collection and removal
systems and leak detection systems:; and

“(vi) Final cover systems.

(b} Written CQA plan. Before
construction begins on & unit subject to
the CQA program under paragraph (a) of
this section. the owner or operator must
develop a written CQA plac. The plan
must identify steps that will be used to
monitor and document the quaiity of
materials and the condition and manner
of their installation. The CQA plan must
include:

(1) ldentification of applicable units,
and s description of how they will be
constructed.

(2) ldentification of key personnel in
the development and lmplementation of
the CQA plan. and CQA officer
qualifications.

{3) A description of inspection and
sampling activities for all unit
components identified in paragraph
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Calculations of Critical Design Components

Defining the Action Leakage Rate (ALR)
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APPERDI B -)
‘\

RMU-1
CELLS 7 & 8

PURPOSE

Determine flow capacity of various secondary leachate collection system (SLCS) components to
determine the action leakage rate (ALR).

Components

1. Flow to the 24" secondary leachate collection riser pipe through the drainage layer.

2. Capacity through the pipe perforations of the secondary leachate riser pipe.

3. Capacity through the secondary leachate collection system at entrance to sump.
Capacity through the geocomposite.

Capacity through the secondary leachate collection pipe.

Capacity through the pipe perforations of the 8" secondary leachate collection pipe.
Flow to the 8" secondary leachate collection pipe through the drainage layer.

onw>

Factor of Safety

A factor of safety of 2.0 has been suggested in the preamble of the January 29, 1991, Final
Rule. This will allow for uncertainties in the design (e.g., slope, hydraulic conductivity,
thickness of drainage material), construction, operation, and location of the SLCS, waste
and leachate characteristics, likelihood and amounts of other sources of liquids in the
SLCS, and proposed response actions. The ALR must consider decreases in the

flow capacity of the system over the time resulting from siltation and clogging. rib

layover and creep of synthetic components of the system, overburden pressure, etc.

1. Flow to the 24" Secondary Leachate Collection Riser Pipe Through the Drainage Layer.

The flow to the pipe can be estimated by drawing a flow net.

‘. 24" BOTTOM OF SIDESLOPE RISER

PA36T30\WPDRAFTICALCSIALRCALCS WPD By: _ECB__ Date: 2/7/97
Chk:_ MY Date 2-139%

B-1-1



N; = number of flow tubes= 3
Ny = divisions of head in flow net = 2
Darcy’s Law is applicable and flow net is similar to net used in the generic RAP.

Pipe is pe'rforaled HDPE with 1/2-inch holes spaced 6 inches each way. Refer to Figure 6.

Assumptions:

*  Pipe and pump capacity are greater than flow that will reach the pipe through the drainage
material.

«  Darcy’s Law is valid and flow quantity can be estimated using a flow net.
»  Conditions within the drain remain saturated.

*+  The maximum head is equal to the drain thickness: the average head on all sumps is assumed
to be 2.5 feet.

*  Length of section of pipe with perforations is 4 feet.

Method:

*  Draw approximate flow net (see above).

¢ Determine Q. using Darcy’s Law for flow nets.

Nf
Qacrual = KhL_- L
N,
L = Length perpendicular to flow net (length of pipe)
K =20 x 10-2 cmisec (56.7 filday) Jor NYSDOT 2" ROC stone w
PA36730\WPDRAFTICALCS\ALRCALCS, WPD By:__ECB Date: 2/7/97
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= (56.7 filday) (25 fiy (3/2) (4 fry {148 gaD)

= actual

1 e
=~ actual = 6)36]7 GPD
_ ] .
~allowable S[Ife[y/acl()r 7 Zactual
1 ind al
Zallowable 5 x 6361.7 C]PD

= 3180.8 GPD

2. Capacity Through the Pipe Perforations of the Secondary Leachate Riser Pipe.

The flow through the pipe perforations can be estimated using the Bernoulli orifice equation.
Assumptions:

*  Free flows occur through the holes.

*  The head is constant and equal to the depth of drain at the sump; the average head for all
sumps 1s assumed to be 1 foot.

* The perforations have sharp edges; C=0.61.

*  There are no holes in the side slope riser pipe.

Calculations:

Area of 1/2-inch diameter hole

2
4 - Lj = 0.00136 /2

PA36TIOWPDRAFT CALCS\ALRCALCS. WPD By:__ECB_ Date: 2/7/97
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22 holes per foot (See Figure 6)

Q = CA J2gh

(0.61)(0.00136)y2(32.2 fisec?) 1 fr (22)
0.146 ft3/sec

94,656 GPDIft

il

i

il

i

For a 4-foot section of pipe
4 ft (94,656 GPD/ft) = 378,625 GPD
Assuming a safety factor of 2:

Quitowarie = 378,625 GPD / 2.0
= 189,313 GPD

3. Capacity Through the Secondary Leachate Collection System at Entrance to Sump.
Calculate the total capacity of the secondary leachate collection system at the sump. The
following flows are evaluated: (A) Capacity through the geocomposite, (B) Capacity through the
secondary leachate collection pipe, (C) Capacity through the pipe perforations of the 8" secondary
- leachate collection pipe and (D) Flow to the 8" secondary leachate collection header pipe through
the drainage layer.

A. Capacity Through the Geocomposite.

Method:

*  Determine the quantity of flow per lineal foot of sump perimeter using Darcy’s equation
Q = Kia. '

*  Apply a factor of safety.
Assumptions:
* 1 = Slope of liner system.

* his less than or equal to thickness of drainage layer.

P236730:WPDRAFT\CALCS' ALRCALCS. WPD By:__ECB _Date: 2/7/97
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*  Assume uniform 1.0% slope to edge of sump.

*  Transmissivity for one layer of geocomposite (TN3002-1620C) at the specified load = 2 94 x
10° ft’/sec.

Calculation:
Q = Kia K = hydraulic conductivity of drainage layer
1 = hydraulic gradient = 1.0%

a = area

Transmissivity (in plane permeability) = K (thickness)

0 =19 Ty
! !
0 = Tiw
Q =294 x 107 fr¥/sec x 60 sec/l min x 60 min/lhr x 24 fr/] day (0.01)w
0 2.54 fi?/day

Lineal ft of perimeter

Secondary Sump Perimeters:

Length = 21 ft (Drawing 13D)
Width = 27 ft (Drawing 13D)

Total Perimeter = 2(21 ft) + 227 ft) = 96 fr
Cell Ultimate Capacity:

Que = (96 f1) (2.54 ft*/day/LF)(7.48 cal/f’) = 1824 GPD
Assuming a safety factor of 2:

Qallowablc = 1824 GPD / 20
= 912.GPD | B

B. Capacity Through the Secondary Leachate Collection Header Pipe.
The capacity of the 8" perforated SDR 13.5 HDPE pipe can be determined by the Manning formula.

P236730WPDRAFT'C ALCS\ALRCALCS WPD By:__ECB __Date: 2/7/97
Chk:_ 8MH  Date: 2-1>°9F
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Il

Where: Q flow rate (cfs)
Manning’s roughness coefficient

= 0.012 for plastic pipe

>3 3

1.49

n

0=~ 4 p¥ g1

A = Pipe AREA = ZI 7

For 8" SDRI3.5, inner diameter = 7347 in
-~ 2
4 - _l_ . 7.347
4 12
= 0294 fr?

R = HydraulicRadius = _Qﬁ?%ﬂel Jor full flowing pipes

R=137 L/ 453
4 12 in o
s = Pipeli/gpe =3 =613 0% QO(Q#F%%W
Qpe = 7}'1—2 (294 f1%) (0.153)*® (0.01)"2=1.04 f1¥/s
- o4 [t 748 gal . 86400 sec _ 674 879 GPD

sec 1 f1? I day

C. Capacity Through the Pipe Perforations of the 8" Secondary Leachate Collection Pipe.
The flow through the pipe perforations can be eslimatedvusing the Bernoulli orifice equation.
Assumptions:

*  Free flows occur through the holes.

*  The maximum head is equal to the thickness of the drainage stone which is 1 foot.

PA36730\WPDRAFT\CALCS ALRCALCS. WPD By.__ECB__Date: 2/7/97
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*  The perforations have sharp edges; C=0.61.

*  The head is constant and is per unit foot of pipe length
Calculations:

Area of 5/8-inch diameter hole

2
A =140 0.00213 fi2
4

4 holes per foot (See Engineering Report, Appendix G-1, Section 4, Page 9)

0 = CA J2gh

(0.61)(0.00213),/2(32 2 fifsec?) 1 fi (4)
0.042 f1/sec

27,143 GPDIft

"

1

i

I

Assuming a safety factor of 2:

Quiowsnie = 27,143 GPD / 2.0/ ft
(13,571 GPD / ft)(697 fv)
= 9,458,987 GPD

fl

D. Flow to the 8" Secondary Leachate Collection Header Pipe the Through Drainage Layer.

The flow to the pipe can be estimated by drawing a flow net.

N

\_ 8" CENTERLINE COLLECTION PIPE

N = number of flow tubes= 3
Ny = divisions of head in flow net = 2

Darcy’s Law is applicable and flow net is similar to net used in the generic RAP.

PA36730' WPDRAFT CALCS ALRCALCS. WPD By:__ECB__Date: 2/7/97
Chk:__dMH DateT-13-9%



Pipe is perforated HDPE with 5/8-inch holes spaced 120° apart in an alternating pattern. 3
inches each way.(See Engineering Report, Appendix G-1, Section 4, Page 9)

Assumptions:

*  Pipe and pump capacity are greater than flow that will reach the pipe through the drainage
material.

*  Darcy’s Law is valid and flow quantity can be estimated using a tlow net.

«  Conditions within the drain remain saturated.

*  The maximum head is equal to the drainage layer thickness which is 1 foot.
*  Length of section of pipe with perforations is 697 feet.

Method:

*  Draw approximate flow net (see above).

*  Determine Q. using Darcy’s Law for flow nets.

Nf

Qacrual = KhL——— L
N,

L

K

|

Length perpendicular to flow net (length of pipe)
1.0 x 10-2 cm/sec (283 filday) for NYSDOT 14 stone

Calculation:

(28.3 filday) (1.0 f1) (3/2) {48 89D
1

I

< actual

0

Zactual

317.5 GPD/ 1 fi
1

safety factor
% x 3175 GPD

= allowable < actual

= allowable

(158.7 GPD / 1 fi} x 697/t
110,649 GPD

\ ‘ By:_ ECB _ Date: 2/7/97
P.\36730\\VPDR.\FT\CALCS\.—\U{CALCS;\\'PD Ll TF 2
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Conclusions

Considering the flow through the secondary leachate collection header pipe, flow through the
drainage stone governs. Therefore, the maximum flow is the amount through the drainage stone.

Q qone = 110,649 GPD (From Item 3D)
Qgtocomposi(c = 912 GPD (FrOm Item SA)

The combined flow through the drainage stone and the geocomposite at the sump entrance is:

qump entrance = 1 10’649 GPD + 912 GPD

= 111,561 GPD
Therefore,
Q,, =111,561 GPD
P236730\WPDRAFT'CALCS ALRCALCS. WPD By:__ECB_Date: 2/7/97
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CWM Chemical Services. Inc. Model City Facility
RMU-1 Response Action Plan

- APPENDIX B-2

CELLS 9 THROUGH 14
ACTION LEAKAGE RATE CALCULATIONS
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RMU-1
CELLS 9 THROUGH 14

PURPOSE

Determine flow capacity of various secondary leachate collection system (SLCS) components to
determine the action leakage rate (ALR).

Components

[ R O

Flow to the 24" secondary leachate collection riser pipe through the drainage layer.

Capacity through the pipe perforations of the secondary leachate riser pipe.

Capacity through the secondary leachate collection system at entrance to sump.
Capacity through the geocomposite. :

Capacity through the secondary leachate collection pipe.

Capacity through the pipe perforations of the 8" secondary leachate collection pipe.

Flow to the 8" secondary leachate collection pipe through the drainage layer.

Sawe

Factor of Safetv

A factor of safety of 2.0 has been suggested in the preamble of the January 29, 1991, Final
Rule. This will allow for uncertainties 1n the design (e.g., slope, hydraulic conductivity,
thickness of drainage material), construcuon, operation, and location of the SLCS, waste and
leachate characteristics, likelihood and amounts of other sources of liquids in the SLCS, and
proposed response actions. The ALR must consider decreases in the flow capacity of the
system over the time resulting from siltation and clogging, rib layover and creep of synthetic
components of the system, overburden pressure, etc.

Flow to the 24" Secondary Leachate Collection Riser Pipe Through the Drainage Layer.

1.
The flow to the pipe can be estimated by drawing a flow net.
\— 24" BOTTOM OF SIDESLOPE RISER
Pr200388.WPDRAFT\CELL9-1410CT97.REVMALRCAL CS. WPD By:_HK Date: 10/31/97
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N; = number of flow tubes= 3
Ny = divisions of head in flow net = 2
Darcy’s Law is applicable and flow net is sirnilar to net used in the generic RAP.

Pipe is perforated HDPE with 1/2-inch holes spaced 6 inches each way. Refer to Figure 6.

*  Pipe and pump capacity are greater than flow that will reach the pipe through the drainage
material.

*  Darcy’s Law is valid and flow quantity can be estimated using a flow net.
+  Conditions within the drain remain saturated.

= The maximum head is equal to the drain thickness: the average head on all sumps is assumed
to be 2.5 feet.

*  Length of section of pipe with perforations is 4 feet.

Method:
»  Draw approximate flow net (see above).

*  Determine Q,, using Darcy’s Law for flow nets.

, N,
Qccmal = KhL—— L

N,
L = Length perpendicular to flow net (Ieﬁgth of pipe)

2.0 x 10-2 cm/sec (56.7 filday) for NYSDOT 2" ROC stone

By
i

By:_ HK __ Date: 10/31/97
Chk:_KM Date:_11/07/97
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(7.48 gal)

= (56.7 filday) (2.5 f1y (3/2) (4 /o) _
1 fe”

= gctuci

= 6,361.7 GPD
)
safetyfactor

G x 6361.7 GPD
2

= 5180.8 GPD

= ceruct

= allowedle <~ acrual

Qa[/owab[z

2. Capacity Through the Pipe Perforations of the Secondary Leachate Riser Pipe.
The flow through the pipe perforations can be estimated using the Bernoulli orifice equation.
+  Free flows occur through the holes.

*  The head is constant and equal to the depth of drain at the sump; the average head for all
sumps is assumed to be 1 foot.

+  The perforations have sharp edges; C=0.61.

-+ There are no holes in the side slope riser pipe.

Calculations:
Area of 1/2-inch diameter hole

2
A:Hd

= 0.00136 12

22 holes per foot (See Figure 6)

P200388\WPDRAFT\CELLS- 1+ OCT97 REVALRCALCS.WPD By:_HK_Date:_lQ_.zl___/ 31/97
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CA J2gh
(0.61)(0.00136)y2(32.2 fifsec®) 1 fr (22)

0.146 fi’/sec
94,656 GPD/ft

Q
T TR

i

For a 4-foot section of pipe
4 ft (94,656 GPD/ft) = 378,625 GPD
Assuming a safety factor of 2:

Qa.llowablc = 378,625 GPD / 20
189,313 GPD

3. Capacity Through the Secondary Leachate Collection System at Entrance to Sump.

Calculate the total capacity of the secondary leachate collection system at the sump. The following
flows are evaluated: (A) Capacity through the geocomposite, (B) Capacity through the secondary
leachate collection pipe, (C) Capacity through the pipe perforations of the 8" secondary leachate

collection pipe and (D) Flow to the 8" secondary leachate collection header pipe through the
drainage layer.

A. Capacity Through the Geocomposite.
Method:

*  Determine the quantity of flow per lineal foot of sump perimeter using Darcy’s equ;ation
Q = Kia.

*  Apply a factor of safety.
Assumptions:
* 1= Slope of liner system.

*  his less than or equal to thickness of drainage layer.

P200388\WPDRAFT\CELLY- I\OCTY7.REVALRCAL CS. WPD By:_HK__ Date: 10/31/97
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* Assume uniform 1.0% slope 10 edge of sump.

+  Transmissivity for one layer of geocomposite (TN3002-1620C) at the specified load = 2.94 x
107 f/sec.

Calculation:

- Q=Kia K = hydraulic conductivity of drainage layer
1 = hydraulic gradient = 1.0%
a = area

Transmissivity (in plane permeability) = K (thickness)

=294 x 107 fi'/sec x 60 sec/] min x 60 min/lkr x 24 hr/l day (0.01)w
2.54 ft%/day
Lineal ji of perimeter

0 QW

Secondary Sump Perimeters:

Length = 21 ft (Drawing 13D)
Width = 27 fi (Drawing 13D)

Total Perimeter = 221 ) + 2(27 1) = 96
Cell Ultimate Capacity:

Que = (96 f1) (2.54 f*/day/LF)(7.48 gal/f’) = 1824 GPD
Assuming a safety factor of 2:

Quiowasic = 1824 GPD /2.0
= 912 GPD

B. Capacity Through the Secondary Leachate Collection Header Pipe.

The capacity of the 8" perforated Schedule 80 PVC pipe can be determined by the Manning formula.

P:‘200388’\WPDRAF’HCELL9»N\OCTW,REV\ALRCALCSAWPD By T_HLDBIC 10/31/97
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Where: Q = flowrate (cfs)
n Manning’s roughness coefficient
n = 0.012 for plastic pipe
0 = 1.49 A RY g1
n
A = Pipe AREA = L g 42
4

For 8" Schedule 80 PVC, inner diameter = 7.625 in

7.625 )72
A:l‘;‘[ 63
4 12

= 0317 fi?

] t
R = Hydraulic Radius = m Jor full flowing pipes
4

S <
R=182 1/ s
4 12 in
s = Pipe Slope = 1.0% = 0] Jift
o =149 (:317 f1%) (0.159)*® (0.17)?=1.16 Jtils E
Plpt
012
3
4
=106 £, 748 gal 86400 sec _ 746,582 GPD
- sec 113 I day

C. Capacity Through the Pipe Perforations of the 8" Secoudary Leachate Collection Pipe.
The flow through the pipe perforations can be estimated using the Bernoulli orifice equation.
Assumptions;

»  Free flows occur through the holes.

*  The maximum head is equal to the thickness of the drainage stone which is 1 foot.

By:_ HK___ Date: 10/31/97
Chk:_KM Date:_11/07/97
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= The perforations have sharp edges; C=0.61.

+  The head is constant and is per unit foot of pipe length

*  The length of pipe for combined cells are Cells 10 and 9 (697 ft.), Cells 12 and 14 (630 fr)
and Cells 11 and 13 (470 ft.).

Calculations:
Area of 5/8-inch diameter hole

2
= 0.00213 12

4 holes per foot (See Engineering Report, Appendix G-1, Section 4, Page 9)

Q = C4 Jogh
(0.61)(0.00213)y2(32.2 fussech) 1 fi (4)

0.042 ft3/sec
27,143 GPDIft

1}

"

1}

Assuming a safety factor of 2:

Quiowante = 27,143 GPD / 2.0/ ft
= (13,571 GPD / fi)(697 ft)
= 9,458,987 GPD

D. Flow to the 8" Secondary Leachate Collection Header Pipe the Through Drainage Layer.

The flow to the pipe can be estimated by drawing a flow net.

N

(- 8" CENTERLINE COLLECTION PIPE

N¢ = number of flow tubes= 3
Ny = divisions of head in flow net = 2

Darcy’s Law is applicable and flow net 1S similar to net used in the generic RAP.

P-\200588\WPDRAFT\CELLY- 14\0CT97.REVIALRCALCS. WPD By:_HK Date: 10/31/97
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+

Pipe is perforated HDPE with 5/8-inch holes spaced 120° apart in an alternating pattern, 3
inches each way.(See Engineering Report, Appendix G-1, Section 4, Page 9)

umptions:

*  Pipe and pump capacity are greater than flow that will reach the pipe through the drainage
material.

« Darcy’s Law is valid and flow quantity can be estimated using a flow net.
+  Conditions within the drain remain saturated.
+  The maximum head is equal to the drainage layer thickness which is 1 foot.

*+  The length of pipe for combined cells are Cells 10 and 9 (697 fi.), Cells 12 and 14 (650 ft.)
and Cells 11 and 13 (470 f.).

Method:
*  Draw approximate flow net (see above).

*  Determine Q,, using Darcy’s Law for flow nets.

Nf
Qacrua[ = KhL;‘ L

d
L = Length perpendicular to Jlow net (length of pipe)

K = 8x10° ecm/sec (226 fi/day) for NYSDOT 14 stone
Calculation:

Qs = (226 filday) (1.0 /1) (3/2) Q%fg&
!

Qo = 2535.7 GPD/1 i
1
Qottowasie = X Qictuat
safety factor
1

O towaste = - x 2535.7 GPD

= [1267.9 GPD/ I fi] x 697 ft (Cells 10 and 9)
= 883,726 GPD (worst case combined Cells 10 and 9)

P-\20038WPDRAFT\CEL L9-14:0CT97.REVIALRCALCS. WPD By:_HK___ Date: 10/31/97
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nclusion

Considering the flow through the secondary leachate collection header pipe, flow through the
drainage stone governs. Therefore, the maximum flow 1s the amount through the drainage stone.

Qston: = 8837726 GPD (From Item 3D)
Qseocomposic = 912 GPD (From Item 3A)

The combined flow through the drainage stone and the geocomposite at the sump entrance is:
Quump cnrance = 883,726 GPD + 912 GPD
= 884,638 GPD

Therefore,

Q, =884,638 GPD
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APPENDIX C
Calculations of Critical Design Components

Defining the Response Rate (RR)




Initial Void Ratio, e
Compression Index

Coefficlent of Compression, cm ~ 2/sec
or Coeff. of Consolidation, ft ~ 2/month

Saturation, %
Thickness of Layer, ft
Area of Loading, acres

Pre~Consolidation Pressure, pst

Applied Load, pst
Load Time Period, months

Assumptions:

Soil Is Normally Consolidated.

0.60
0.24
0.00075
2.12

76

1.5

1

500
6500

24

Terzaghl One ~dimensional Consolidation Theory Applies

RMU -1 RAP

6) For Month
For Month

/)
8)

AP =Pa/t

de = Cl * log{(Pp+AP)/Pp}
s=A0e/(l+e)*b

Tv=Cc* (n months) /b~ 2
ForU > 60 %, Tv = 1.181 - 0.933 log (100 - U%)

~ Solve for U

n=1
S=s*U
n>1i

S =s(1) *U(n) + ... s{n) *s(1)

q= S *(43560 ft~2/acre) * %Sat

Consolidation Water Q = qn) - q(

9) Flow at 90 % Consolidation:
take 90% * S(24), Find Q

n-1) / 30 days

|_Month (n): 1 2 3 4 5 6 7

Inltlal Po Po 500 770.8 1041.7 13125 1583.3 1854.2 2125.0
Delta P AP 270.8 270.8 2708 270.8 270.8 270.8 270.8
Final P P1 770.8 1041.7 13125 1583.3 1854.2 2125.0 2395.8
Change In Void Ratio Ae 0.0451 0.0314 0.0241 0.0196 0.0165 0.0142 0.0125
Settiement in Month S 0.0423 0.0294 0.0226 0.0183 0.0154 0.0133 0.0117
Time Factor, Tv Tv 0.9429 1.8858 2.8288 3.7717 4.7146 56575 6.6004
Degree of Consolidation, U U 0.92088383 0.99227969| 0.99924663| 0.99992648 0.99999282| 0.9999993| 0.99999993
Settlement achieved in Month S 0.0390 0.0691 0.0923 0.1110 0.1267 0.1402 0.1521
Water expelled in Month, ft~ 3 1289.5 2286.5 3054.3 3674.2 4193.9 4641.4 5034.2
o gal 9646.8 17105.2 228480 27487.0 31374.8 34722.0 37661.1
Consolidation water, gpad Q 321.6 248.6 191.5 154.6 129.6 111.6 98.0
TOTAL SETTLEMENT FOR ENTIRE LAYER 0.0423 0.0717 0.0943 0.1126 0.1281 0.1414 0.1531




8 9 10 11 12 13 14 15 16 17 18

© 2395.8 2666.7 2937.5 3208.3 3479.2 3750.0 4020.8 4291.7 4562.5 4833.3 5104.2
270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 2708
2666.7 29375 3208.3 3479.2 3750.0 4020.8 42917 4562.5 4833.3 5104.2 5§375.0
0.0112 0.0101 0.0092 0.0084 0.0078 0.0073 0.0068 0.0064 0.0060 0.0057 0.0054
0.0105 0.0095 0.0086 0.0079 0.0073 0.0068 0.0064 0.0060 0.0056 0.0053 0.0051
7.5433 8.4863 9.4292 10.3721 11.3150 12,2579 13.2009 14.1438 15.0867 16.0296 16.9725
0.99999999| 0.99999999] 0.99999999 1 1 1 1 1 f 1 f
0.1626 0.1722 0.1809 0.1889 0.1962 0.2031 0.2095 0.2155 0.2212 0.2265 0.2316
5384.5 5700.4 5988.2 6252.4 6496.7 6723.8 6935.9 7135.2 73226 7499.9 7668.0
40281.1 42644.7 44797.5 46774.3 48601.6 50300.5 51887.8 53378.6 54780.6 56106.8 5§7364.0
87.3 788 718 65.9 60.9 56 6 5§29 497 467 44.2| 419
0.1636 0.1730 0.1816 0.1896 0.1969 02037} 02101} 02161 0.2217 0.2270 0.2321,|

(S @118 = 90% of § @ t24,

02321)




19 20 21 22 23 24 25 26 27 28 29
5375.0 5645.8 5916.7 6187.5 6458.3 6729.2 7000.0 72708 75417 78125 8083.3
270.8 270.8 2708 270.8 270.8 270.8 2708 270.8 270.8 2708 270.8
5645.8 5916.7 6187.5 6458.3 6729.2 7000.0 72708 7541.7 78125 8083.3 8354.2
0.0051 0.0048 0.0047 0.0045 0.0043 0.0041 0.0040 0.0038 0.0037 0.0036 0.0034
0.0048 0.0046 0.0044 0.0042 0.0040 0.0039 0.0037 0.0036 0.0034 0.0033 0.0032
17.9155 18.8584 19.8013 20.7442 21.6871 22.6300 23,5730 24,5159 25.4588 26.4017 27.3446
1 1 1 1 1 1 1 1 1 i 1
0.2364 0.2410 0.2454 0.2496 10.2537 0.2575 0.2613 0.2648 0.2683 0.2716 0.2749
0.2225 0.1966 0.1773 0.1622
7827.7 7980.0 8125.3 8264.5 8397.9 8526.0 8649.2 8767.9 8862.4 8993.0 9100.0
58559.2 59698.1 60785.7 61826.6 62824.5 63782.9 64704.8 65592.9 66449.5 67276.8 68076.8
39.8 38.0 36.3 34.7 33.3 31.9 30.7 29.6 28.6 27.6 26.7 |
0.2369 0.2414 0.2458 0.2500 0.2540(  0.2579 02616]  0.2652 0.2686 0.2719 0.2752 |
(0% oS @t2d = 0.2321]




30 31 32 33
8354.2 8625.0 8695.8 9166.7
270.8 270.8 270.8 270.8
8625.0 8895.8 9166.7 9437.5
0.0033 0.0032 0.0031 0.0030
0.0031 0.0030 0.0029 0.0028
28.2876 29.2305 30.1734 31.1163
1 1 1 1
0.2780 0.2810 0.2840 0.2868
0.1499 0.1396 0.1309 0.1232
9203.5 9303.8 9401.0 9495.5
68851.1 69601.5 70329.2 71035.8
25.8 25.0 24.3| 23.6
0.2783 0.2813 0.2842 0.2871




Golder Assoclates inc.

CONSULTING ENQINEERS

December 13, 1991 914-1030

CWM Chemical Services, Inc.
Model City TSDR Fadility
1550 Balmer Road

Model City, New York 14107

Attention: Mr. John B. Hino

RE:  LABCRATORY AND FIELD DATA EVALUATION
SECURE LANDFILL (SLF) NO. 12 CELLS A-D
MODEL CITY FACILITY
MODEL CTY, NEW YORK

Gentlemen:

In response to the recent request from CWM Chemical Services, Inc.,, (CWM), Golder
Associates Inc. (Golder Assodates) has performed an evaluation of selected laboratory and
field testing data for the above referenced project. This letter report presents the results
of this evaluation The evaluation was performed to estimate the consolidation
characteristics (i.e. Initial Void Ratio (e,) and Compression Index (C,)) of the clay materials
used during the construction of Cells A-D of SLF No. 12. The estimated values have been
caloulated bazed on the materisl dlassification properties . Liguid Limits, Doy Denslty,
and Specific Gravity) presented in the As-built Documentation and Construction
Certification Report for Secure Landfill No. 12, Cells A-D, prepared by Golder Assodates

in 1990. :

In the absence of laboratory test results for the determination of e, and C,, the following
equations (Holtz & Kovacs, 1991) were used to estimate the ¢, and C, values of the SLF.12
construction materials:

Specific Gravity x Density of Water

e, = -1

Dry Density of Soils

C. = 0.007 (Liquid Limit-7)

The laboratory and field testing data used in this evaluation are summarized in Table i
and the calculated e, and the C, values are summarized in Table 2. The calculated values

GTLDEA ASBDCIATES INC. ¢ 210 JORN GLENN DAIVE, SUITE ONE. AMMERBT. NEW YORK_ U S.A 14228 ¢ TELEPHONE (778) 8911156 « FAX (718) 8916108
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CWM Chemical Services, Inc. December 13, 1991
Mr. John B. Hino -2- 914-1030

for e, and C, should be viewed as typical values. For example, the calculated compression
Indices (C,) are based on an empirical equation which has a reliability range of about
2£30% (Holtz & Kovacs, 1981). Therefore, it is recommended that laboratory consolidation
testing of the materials be performed to confirm the estimated e, and C values.

Golder Assodates trusts that this information is suffident for your needs at this time.
As always, Colder Assodiates apprediates the opportunity to provide engineering services
to CWM Chemical Services, Inc. If you have any questions concerning this letter or if we
may be of further asaistance, please call,

Very truly yours,
GOLDER ASSOCIATES INC.

el ol i

Meshkat S. Asslan
Project Enginesr

William B. L
Associate
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TABLE 1
SUMMARY OF LABOfIATORY ANO F¥ELD TEST RESULTS
SECURE LANDFILL NO. 12, CELLS A-O, PRIMARY CLAY LINER
PRE-CONSTRUCTION DURING CONSTRUCTION
Cell A i Cel B ; Cell C CellD
Trusedae |Meg. Front. |4 Tiusedese Nag. Fromt |{ Triesdede Nag Front | ] Truesdaie Ming . Front. TN F (1) Truendale [Mimg. Front| TrmsF.
Laboratory Resutts® ;
- Soll Classilicgilon Sty Cley | s®yClay —_— Shy Qey g — Sy Chay S¥ty Clay | Sity Clay | SikyClay ——— | SRy Clay | Sty Glay
cy cy <) » i= 8] ; cy <y =¥ <y <y
, High 280 a8 — e .‘f — 4“3 j —_ — “ae — 42 L B
LL % Low 341 2l — 207 | —— M5 i — ) — 0ol ~— 4 .
Mean no weld naly — will ms@| — wolll @ 5.0
3 E E
G .78 oy .74 ; 17O 274 bl 2y 1TRY 1748 E% 2ro0y 2TXY 2745
]
€o a4 N
Flold Aesuks* 5 ;
High | ——u 1230 1154 | 1221 2 =; 1219 122 e
In-Ptace Dry Densty  Low | —— 1155 140 |: 1147 1044 1143 e —
aom3) Moan | — 1108 1w | 1168 107.0 | neef — | 117.0 was| — . |
* Laborstcry resuls frre Shedry wuboe €Cow Inkied woid rafo determnined NOTER :
Hddnwh&uunudnﬁcmlym 89 parl of pormaalifty trating (1}] Tmf.-ubm'drm.-ruuwﬁaﬂ«m
WL = Uguid Usd 21 Onty one teet sese peviormed
@ = BpecMc Qarvty (n ] Mmmmmmmmy
4 Mmhm&hﬂwﬁw&(&y -
Mapnﬁmﬂ-dcy

P9 044 JOBONRFTARL WS

S Averwge valuoe of the Truesdebe and
o the pre—consructon data nd

|
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TABLE 2
SUMMARY OF CALCULATED INITIAL VOID RATIO AND COMPRESSION INDEX VALUES
SECURE LANDFILL NQ. 12, CELLS A-D, PRIMARY CLAY LINER
Cel A : Celi B Call C Cell D
Truesdale | Miag. Fromi. *; | Truasdale | Mlag Front ff] Truesdake | Niag. From TN F{1) Truasdale |Niag. Front.| Ti/MF.
High|  -—--- 022 [2 e 0.26 i ---------- a24 fl  -—oo- 0 023
Ce Low . 0.7 h ----- R T8/ I . 0.16 f e 0.24 017
Moan ——-— 0184 ---—- 0.23 |1 021 -—--- 020 ------ 0.25 020
High 0.49 umg 0.50 0.63 §j ——— ——— —-e é 0.51 0.63 T
€o Low 0.40 0.47 |3 .41 053 g ———— o] e F 0.42 051 | —mooen
Mean 045 058 | 47 0.58 | 048]  —emee| oo ‘A 0.47 s ———
HOTES:

(N TIMF, = Mthire of Tissedele and Nisgara Frortier Clnpe

€o
Ce

= Calcuisted Inkial Yoid Retio
= Cornpression Index
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TABLE I-U-2
SUMMARY OF PRE-CONSTRUCTION TESTING
TRUESDALE AND NIAGARA FRONTIER CLAY SOURCES
Ciaini  MODIFIED PROCTOR ;LABORATORY. PERMEABILITY. TESTING
‘ ‘ AL | : “OPTIMUM = OF :
“'NO. CONT.(%) CONT.(%) |
5 11/7/89 14.7 16.3 26.6 12.3 5 129.6 9.6 5
6 11/7/89 14.0 15.0 26.0 11.0 6 128.6 11.0 6
7 11/7/89 14.8 13.5 7.1 13.6 7 129.7 10.6 7
8 11/7/89 13.5 15.6 27.8 12.2 8 129.7 10.7 8
9 11/7/89 13.8 14.9 28.2 13.3 9 129.7 10.6 9
10 11/7/89 17.1 15.0 27.0 12.0 10 125.6 11.4 10
11 11/20/89 25.7 17.7 34.1 16.4 " 122.3 12.6 11
12 11/20/89 19.1 15.3 29.7 14.4 12 126.4 11.8 12
M
16 11/29/89 17.4 15.8 KA 15.3 16 1.8x10-8 115.6 90.5 17.4
17 12/6/89 12.9 15.6 28.2 12,6 7
FN: TAB-IUZ. WK
T = Truesdale Clay
NF = Nlagara Fronller Clay
(1) Based on Raevislon 0 of Truesdale Clay Acceplance Compaciton Window (127.7 pcl @ 11,1% OMC)
(2) Based on Ravislon 0 of Nlagara Frontler Clay Acceptance Compaction Window (115.4 pcl @ 12.8% OMC)
* Standard Proctor Test (ASTM D 698)
GOLDER ASSOCIATES INC., MODEL CITY, NY FIELD OFFICE Page 1 of
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TABLE I-U-2
SUMMARY OF PRE-CONSTRUCTION TESTING
TRUESDALE AND NIAGARA FRONTIER CLAY SOURCES

[ MODIFIED PROGTOR. LABORATORY PERMEABILITY TESTI
MAX, DRY_ " OPTIMUM - PR ‘ ‘
. .| MOISTURE
| conTipesy

‘ D857 oL
(1

24 12/7/89 T 13.6 15.0 29.3 14.3 24T ) 2.3x10-8 122.2 85.7 12
; (1)

25 12/7/89 T 14.5 16.1 33.2 17.1 25T 2.2x10-8 122.7 96.1 14
(2)

30 1/16/80 NF 16.2 20.0 41.8 21.8 19 1154 12.9 19 6.2X10-8 104.5 80.6 1€
(2)

31 116/90 | NF 14.2 17.7 39.4 21,7 20 115.3 12.7 20 8.2X10-8 105.6 91.5 14
(1)

J2A 1/24/90 T 16.0 115.7* 15.2°* 22 2.5x10-8 116.9 91.5 B 1
, 0

328 | 124190 T 17.4 13.1 28.9 15.8 21 125.4 10.5 22 8.3x10-8 112.8 89.1 1

36 2/28/90 T 27
a7 | 228090 T 28

(1)

62 3/27/90 T 12.7 16.3 30.0 13.7 55 126.4 11.3 56 4.2x10-8 120.3 4.2 12
(1)

66 4/2/90 T 14.2 14.4 30.3 15.9 60 127.3 11.2 61 2.1)(10-9 119.6 93,7 13

1PN TAB-IU2. WKt
T« Truesdale Clay
NF = Nlagara Fronller Clay
(1) Based on Revislon 0 of Truesdale Clay Acceptance Compaction Window (127.7 pcl @ 11.1% OMC)
(2) Based on Revision 0 of Nlagara Frontler Clay Acceptance Compaciion Window (115.4 pcl @ 12.8% OMC)
* Slandard Proctor Test (ASTM D 638)

GOLDER ASSOCIATES INC., MODEL CITY, NY FIELD QFFICE Page
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Permeation Through the Intact Primary and Secondary
HDPE Geomembranes due to Hydrostatic Heads

Assumptlons:

Plezometric Head above Secondary HDPE Liner, ft.

No Piezomaetric Head exIsts In the Secondary Dralnage System,

Permeability of HDPE Liner, cm/sec.
Primary Dralnage Layer Is saturated,

Pilezometric Head above HDPE Liner, feet

GRADIENT OF QUTSIDE HEAD
Head on HDPE, ft

Thickness of HDPE, 80 mil, f
Hydraulic Gradient, ft/ft

GRADIENT OF INSIDE HEAD
Head on HDPE, #

Thickness of HOPE, 80 mil, ft
Hydraulic Gradient, ft/ft

FLOW RATE THROUGH HDPE LINER
Darcy’s Law

Permeability, cm/sec
Permeabillity, ft/day

Oustide Llquids Flow, gpad
Inside Liquids Flow, gpad

RMU-1RAP

9

1.000E - 11

1

H 9

L ' 0.007

l=H+L)/L 1286.7

H 1

L 0.007

l=(H+01)/L 1439
Q=KiA

K 1.0E-11

S 2.8E-08

Q 11.9

Q 1.3
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Leakage through Defecls in the Secondary
HDPE Geomembranes due to Hydrostatlc Heads

Assumptions:

Darcy's Law for Flow Nets applies, g=K*h*NI/Nd
Generlc RAP Flow Net [s applicable.

Plezometric Head Outside RMU -1, ft. H

Clrcular Wetted Area, ft. A

One hole 1/4—Inch diameter per acre.

Hydraullc Conductivity, K, cm/sec K
(] L] , ﬂ/day

CONVERT CIRCULAR WETTED AREA TO EQUIVALENT
RECTANGULAR AREA AS DONE IN GENERIC RAP

Clrcular Area = nt*(d ~2)/4, 1t~ 2 A
Rectangular Area = wi, solve for w:
w =AL, ft. w

CALCULATE FLOW THROUGH FLOW NET USING DARCY'S LAW
q = K*Nt/Nd*H

Nf/Nd = 8/3, from generic RAP Ni/Nd

Flow for 1’ width, ft = 3/day/t q

For effective width = 4.3’ efl. w
eff, g = q1 *eff.w, 1~ 3/day ‘ eff. q
efl. q, gal/day/hole eff. q

RMU~-1RAP

1.0E-07
28E-04

23.76

4.32

2.66666666
6.80E~-03

4.3
2.94E-02
0.220

At one hole per acre (assumed),
eff. q, gpad eff. g/acre

0.220 (therefore, use q = 1.0 gpad
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Permeation through the Intact Secondary HDPE Geomembrane RMU-1RAP
Due to Elevated Pore Pressure in the Secondary Clay Liner
Parameters:
Site Specitic Clay
Thickness of Liner, ft t 3
Area of Load, acres A 1
Loading Applied, psf A 6500
Loading Time Perlod, months 24
Soll Is normally consolidated.
Coeflicient of Compression, cm ™ 2/sec 0.00075
b " ft~ 2/month Cv 2.13
Saturation, % 100
CALCULATE AVERAGE PORE PRESSURE OVER LOAD INCREMENT
CAUSED BY CONSOLIDATION
T=Cv*Hdr~2 T =213/(1.68')~ 2"t
where Hdr = 1.5°'
For saturated solil, the initlal load = inltlal pore pressure
Pore pressure = Load / time period Ul 270.8
Pore pressure Increases incrementally
U= (1-Uc)* Ul
* T and Uc taken from Calculation C-1.
Cot{monthy] o T Ue Ui U2 e U3 U4 Us U6 e U7 e U maxe
0 0 0 270.8 270.833
1 0.9429 0.920884| 21.427296 2708 293.181
2 1.8858 0.992280 2.090917 | 21.427296 2708 295.343
3 2.8288 0.999247 0.204038 2.090917 121.427296 2708 295.554
4 3.7717 0.999926 0.019912 0.204038 | 2.090917 21.427296 270.8 295.575
5 4.7146 0.999993 0.001945 0.019912| 0.204038| 2.090917 21.427296 270.8 295,577
6 5.6575 0.999999 0.000190 0.001945| 0.019912] 0.204038 | 2.090917 [21,427296 270.8| 295577

U max = approx. 296
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DETERMINE Q CAUSED BY PERMEATION THROUGH SECONDARY HDPE LINER
Q=KiA
k =328 X 10" (-13) ft/sec

| = 296 /62.4 pcl = 474 1.
L = 0.08 In. = 0.0067 it

“101E~-05 R~ 3/sec/acre
_ 6.53 gpad
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Leakage through Defects in the Secondary HDPE Geomembrane due to RMU-~1RAP
Elevated Pore Pressure in the Secondary Clay Liner

POSSIBLE CONSOLIDATION WATER FLOW RATE THROUGH A 1/4* DIA. DEFECT

Assumptions:;
Terzaghl One—dimensional consolidatlon theory applies with no secondary compression.
Lower half of Secondary Clay Liner drains toward natural soll, therefore

clay liner is double drained,

Method:

1. Determine amount of water expelled from 1.5 ft. clay liner due to
consolidation per load step.

2. Determine lateral extent of phreatic surface based on charts.

3. Calculate volume of water within wetted area.

4. Determine Possible Flow Rate of Consolidation Water that can pass through
a 1/4 In, diameter defect,

VOLUMES OF WATER EXPELLED

Month Water Water
Expelled Expelled

(gpad) (gpdm~=2)

1 384 0.00088
2 33.1 0.00076
3 293 0.00067
4 26.5 0.00061
S 24.2 0.00056
6 22.4 0.00051
7 209 0.00048
8 19.6 0.00045
9 18.5 0.00042
10 17.5 0.00040

Values from analysls of consolidatlon of primary clay liner which also represents half of the secondary clay liner due lo drainage assumplions.

The lateral extent of the phreatic surface cannot be great enough to produce much water through a 1/4* diameter defect based on these values of gpad. _

| The volume of consolidation water Is so small In gpd/t ~ 2 that it can be neglected, |
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RMU-1 MINIMUM WASTE STRENGTH CURVES
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FUGITIVE DUST CONTROL PLAN

As a hazardous waste management facility, the possibility exists that potentially contaminated dust
could be released to the atmosphere. 6 NYCRR 373-2.14(c)(9) specifies that if a landfill contains
any particulate matter which may be subject to wind dispersal, the owner or operator must cover or
otherwise manage the landfill to control wind dispersal. Controls, such as wetting, must be applied
to dusty waste streams when they are disposed of in the landfill to prevent particulate emissions.
Vehicles exiting the landfill are cleaned of any gross contamination at the exit of the landfill. In
order to control any potentially contaminated dust that may accumulate on the roads outside the
landfill which are used by waste hauling vehicles, road maintenance is performed.

In addition to the control of potentially contaminated dust from waste management activities, CWM
employs best management practices to reduce the amount of soil-type particulate dust. The practices
are employed during construction, site and stockpile maintenance and the maintenance of roadways
which are used by non-waste hauling vehicles.

l. Control of Potentially Contaminated Dust

A. Landfill Operations

1. Waste stream evaluation.

a) Waste streams are evaluated for dusting potential during the approval process.
Recommendations for dust control, including wetting, containerization, stabilization
treatment, etc. will be included on the disposal decision for any wastes identified
with dusting potential.

b) Recommendations for dust control will be considered by the On-Site DEC Monitors
during their review and approval of the landfill waste stream. DEC comments will
be incorporated into the management approach as appropriate.

C) Upon receipt of the first shipment of any new waste, the sampler will inspect the load
and consider its potential for dusting. The disposal decision may be updated if
necessary.

d) A dusty load for direct landfill disposal will be flagged for special handling by the
landfill personnel and the control method prescribed on the Waste Tracking Form.

2. Waste Disposal

a) If the prescribed method for dust control is wetting, an operator with a water canon
may wet the load in the container in the landfill. If required, an operator may use a
backhoe to mix the water and the material in the container prior to dumping to ensure
proper wetting of the waste. Additional water may be sprayed during the unloading
or after waste placement.
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Any excess or free liquid resulting from the operations contemplated by the activity
above shall be treated as liquid from a precipitation event and shall not be deemed to
constitute the disposal of free liquids or bulk waste containing free liquids. This
interpretation is in keeping with USEPA policy contained in a statutory interpretative
guidance document issued in April, 1986.

If a dusty waste load not previous identified as having a dusting potential is noted by
the landfill personnel, the lab will be notified and the disposal decision amended as
needed to specify controls.

If the specified dust controls are unsuccessful during a trial load, CWM shall cease
disposal of additional loads and revise the dust control procedure.

In addition, a trash fence is employed to prevent wind blown debris from escaping
the landfill. On a routine basis, all plastic and paper debris escaping the boundaries
of the waste management area will be collected.

Additional water may be applied to the landfill operating area to control dust. DEC
approved cover material such as ConCover may be used to provide dust control of
the waste placed in the landfill.

All exposed waste is covered at the end of each day of operation using a DEC
approved cover material.

NOTE: The procedures specified above in sections 1. a)-c) and 2. ¢)-d) must be included in this and
any future versions of CWM's Fugitive Dust Control Plan according to a Memorandum of
Understanding (89-151) between CWM and NYSDEC.

B. Roadways Used By Waste Hauling Vehicles

1. Potential Contamination Control
a) Vehicles or any other equipment which have entered the landfill facility where it has
come into direct contact with waste, shall be inspected for gross contamination prior
to leaving the landfill area.
b) Any gross contamination identified on the wheels or equipment will be physically
removed before leaving the area to prevent contamination of on-site roads.
C) Despite the efforts described above, the potential exists that contaminated dust may

be present on the roadways outside the landfill. These roadways will be cleaned and
maintained. A sweeper or other road cleaning equipment may be employed to
minimize dust accumulation on these roads. Water trucks may also be employed to
wet the road surfaces and to minimize air borne dust. Note: If truck washing is
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performed at the landfill exit, the potential for contaminated dust on the roadway will
be eliminated.

d) In addition, the site traffic control plan has generally limited these roadways to waste
hauling vehicles. A low speed limit has been posted and speed bumps are employed
to minimize dust generation.

I1. Control of General Particulate Dust

A. Construction Projects

Dust management procedures for new site and landfill construction projects are addressed in the
related permit applications where appropriate. A Stormwater Pollution Prevention Plan has been
developed for construction projects affecting areas of at least 5 acres to control soil erosion and
contain sediments.

B. Erosion

Vegetative cover is maintained using on-site and contracted services. This includes the application
of clay, top soil, fertilizer, hydroseeding and hand seeding. Some berm areas may also be covered
with stone or gravel. The use of gabion mats and especially Miramet geotextile fabric has reduced
erosion and enhanced vegetative growth.

C. Other Site Roads

Roadways other than those used by waste hauling vehicles will be cleaned and maintained as good
housekeeping dictates. In general, the paved roads will be swept as needed, weather permitting.
These roads may be wetted down as needed to provide general dust management, adequate visibility
and nuisance control.

1. Air Monitoring - Fugitive Dust Emissions

CWM has an Ambient Air Monitoring Program. This program determines the impact, if any, of the
hazardous waste activities and other site activities on the surrounding air quality at the Model City
facility. This Ambient Air Monitoring Program has been approved by NYSDEC.

A. PM-10 Monitoring

A detailed discussion of the PM-10 monitoring network relative to dust emissions is presented in the
PM-10 monitoring system QA/QC manual previously approved by NYSDEC (H. Sandonato to J.
Pizzuto, 9/26/90). This monitoring program demonstrates CWM's compliance with the national
primary and secondary 24 hour ambient air quality standard for particulate matter of 150
micrograms/cubic meter, 24 hour average concentration. The level of the national primary and
secondary annual standards for particulate matter is 50 micrograms/cubic meter, annual arithmetic
mean.
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The fugitive dust control measures discussed in this plan have consistently resulted in particulate
matter levels below the ambient air quality standards. If this monitoring network begins to show

levels above the standards, CWM will investigate the cause and revise the Fugitive Dust Control
Plan, if necessary.
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DISCLAIMER

It should be noted that the State Pollutant Discharge Elimination System (SPDES)
monitoring and compliance requirements which are applicable to this Facility, are not part
of this Surface Water Sampling & Analysis Plan (SWSAP), but are referenced in this
SWSAP for informational purposes only. Adherence to this SWSAP in no way obviates
CWM from fulfilling its SPDES monitoring and compliance obligations.
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1.0 INTRODUCTION

CWM Chemical Services, L.L.C. (CWM) owns and operates a Treatment, Storage, Disposal and
Recovery (TSDR) Facility at Model City, New York. As a condition of the Part 373-2 Operating Permit,
the New York State Department of Environmental Conservation (NYSDEC) has required the preparation
of a Surface Water Sampling and Analysis Plan (SWSAP).

The overall purpose of the SWSAP is to demonstrate that there is no migration of hazardous constituents
from the Model City Facility into surface water run-off, (i.e. stormwater). This sampling and analysis
program in which long term trends of surface water quality are monitored meets the objective.

The SWSAP provides procedures for collecting surface water samples that are:

1) fully comprehensive to cover any sampling circumstance that might occur during the routine
monitoring program;

2) technically sound so that the surface water samples collected are subject to minimal sampling
and analytical bias; and

3) uniform so that all the surface water samples are collected and analyzed in a consistent
manner for comparison purposes.

The SWSAP has been prepared to satisfy the routine surface and storm water monitoring requirements of
the above-mentioned Operating Permit and CWM'’s current State Pollutant Discharge Elimination System
(SPDES) Discharge Permit.

This document only addresses the current monitoring requirements of the site's routine surface water
monitoring programs. These programs are very specific as to sample collection, location, parameters,
and frequencies. Other monitoring programs (Groundwater Monitoring, Air Monitoring, etc.) have
sampling and analysis plans developed specifically for them.

20 SITE BACKGROUND

The Model City TSDR Facility is located in Niagara County, New York, near the Niagara River and Lake
Ontario (see Figure 1). The facility was used for a variety of industrial purposes by the U.S. Government
between 1942 and 1959.

The site was sold to a real estate company in 1966. In 1972, Chem-Trol Pollution Services purchased
the site and began to use it as a private industrial waste operations facility. Chem-Trol was purchased by
SCA Services, Inc. in 1973, then in 1984, SCA Services, Inc. was acquired by a WMI affiliate, Waste
Management Acquiring Corporation, making SCA Chemical Services, Inc. a wholly-owned subsidiary of
WMIL.

In 1987, SCA Chemical Services, Inc. became a wholly owned subsidiary of Chemical Waste
Management, Inc. and in July 1988, the facility name was changed to CWM Chemical Services, Inc. In
1998, CWM became a Limited Liability Company (L.L.C.) while its parent company, Waste Management,
Inc. merged with USA Waste.

21 SITE DESCRIPTION

Current operations at the facility include treatment, recovery, disposal, and transfer of hazardous and
industrial waste. The operations are comprised of waste receiving areas, storage and mixing tanks,
chemical treatment facilities, biological treatment impoundments, and secure landfills.

The general site layout is shown on Figure 2.
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2.2 SITE STRATIGRAPHY

The Model City Facility is situated on the Ontario Plain, an area of low topographic relief located between
the Niagara Escarpment and Lake Ontario. The ground surface slopes northward at less than one
percent with elevations ranging between approximately 310 and 320 feet above mean sea level.

Basically, the unconsolidated geology at the site consists of about 30 feet to 60 feet of glacial and
glaciolacustrine deposits of Late Wisconsin Age. The glacial deposits overlie an estimated 1,000-foot
thick sequence of red shale, siltstone, and sandstone of the Queenston Formation of Upper Ordovician
Age.

2.3 SOIL CLASSIFICATION AND USE

The surface of the site is composed of low permeability soils. The U.S. Soil Conservation Service
classifies many of the surface soil types present as Group C and Group D. These soil groups are
characterized as having moderately high to high run-off potential, respectively, due to very slow infiltration
rates.

Group C soil groups include the Appleton Silt Loam and the Ovid Silt Loam. Group D soil groups include
the Canandaigua Silt Loam, Cheektowaga Fine Sandy Loam, Rhinebeck Silt Loam, Sun Silt Loam, and
Madalin Silt Loam. Each group comprises approximately 50% of the soils on site;.{Referenrce-5}.

The various land uses at the Model City Facility also influence site drainage characteristics. These uses
are described in terms of the three general areas identified below:

1. Non-containment operational areas,
2. Active containment and disposal areas, and
3. Natural buffer area.

Each of these areas has different run-off and storage characteristics.

The non-containment operational areas include closed landfills, buildings, roads, parking lots, and open
areas being prepared for future operations. These areas are not classified with a particular soil type as
discussed above; rather they are referred to as "made land." The blacktop, roofing, and grading
characteristics of these operational areas typically make them areas of rapid run-off.

The active containment and disposal areas include Stabilization, RMU-1, which is bermed, active tank
farms, which have secondary containment, and the full trailer park, which has secondary containment.
These areas act to contain surface water and prevent run-off and would not normally contribute to
general site run-off.

The natural buffer areas consist of wooded areas, wetlands, ponds, and topographically low areas that
generally act as water storage areas. These buffer areas are mostly located in the central and northern
portions of the site.
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FIGURE 1

SITE LOCATION MAP
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FIGURE 2
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3.0 SURFACE WATER CONDITIONS

The Model City Facility receives 2.40 inches of precipitation (as rainfall) per month and 28.82 inches per
year on average. (Based on data collected at the Model City Facility from June 1976 through December
2009). Surface water run-off from the Model City Facility ultimately flows to either Four Mile Creek
(Surface Water Index No. H-156-1C, C) or Twelve Mile Creek (Surface Water Index No. H-156-1C-3, C).
Most of the Facility drains north and west until it finally reaches Four Mile Creek approximately one-
guarter mile north of the Facility's northwestern boundary. Four Mile Creek then flows north to Lake
Ontario. According to 6 NYCRR Part 701.8, Four Mile Creek and its tributaries contain Class C fresh
surface waters, which are suitable for fish propagation and survival.

Twelve Mile Creek receives some surface water discharge from a small part of the Facility's southeastern
property. On January 6 2004, approval was received from NYSDEC to allow additional run-off from the
eastern and southern portions of RMU-1. This run-off is discharged to a Storm Water Retention Basin
and then through Outfall 004 (SMPQ9) to Twelve Mile Creek, which flows northward to Lake Ontario.
According to 6 NYCRR Part 701.8, Twelve Mile Creek also contains Class C fresh surface waters in the
area of the Model City Facility. (See W. Mirabile to J. Knickerbocker, 01/06/04).

Figure 2 relates the locations of the various waterways at the Facility.

3.1 SURFACE WATER DRAINAGE SYSTEM

Surface water run-off at the Facility is managed in a complex series of man-made and natural ditches,
swales, basins, and control gates. Retention capacity for a 25-year, 24-hour storm is required under the
Facility's Part 373 Operating Permit. The construction of retention basins and the placement of six
control gates {SMP03, SMP04, SMP05, SMP07, SMP08, and SMP09} that are normally closed have
achieved this retention. A seventh internal control gate {SMPO02} is located upstream of SMPO7. Itis
routinely left open, but may be closed if control or isolation of this area is desired.

Three main drainage channels receive all of the surface water run-off from the Facility. One channel
receives run-off from the western and central portion of the Facility and is managed by 4 control gates.
The second channel receives run-off from the eastern portion of the Facility and is managed by a control
gate located at a retention basin north of the Facility. The third drainage channel flows to the southeast
and receives controlled run-off from a portion of RMU-1.

Site surface water collects behind each of the six control gates in dedicated surface water holding areas;
release occurs only after sampling and analytical qualification has occurred. Control gates are opened
regularly and may be left open for several days to ensure that storage capacity is available for a large
storm. The flow in all channels is intermittent; only occurring when there is sufficient precipitation to
promote surface run-off.

3.2 CONTROL GATE OPERATION AND INSPECTION

As previously mentioned, storm water control gates are used to retain surface water until analytical
gualification has occurred. These gates are equipped with manually-operated valves, which are used to
release run-off.

Prior to release, water on the upstream side of each gate is visually inspected for an oil sheen or other
visible evidence of potential contamination. Then it is sampled and analyzed for specific conductance.
The results are compared with a “Site-Wide Alarm Value" of 2500 umhos. (This value has been selected
to prevent the unnecessary shutdown of operations due to groundwater infiltration, road salting, or other
site wide construction activities; yet this value is still adequate for the determination of potential
contamination based on the historic specific conductivity readings of landfill leachate and other on-site
wastewaters.)
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If the conductivity of the sample exceeds the alarm level, another sample is collected from the same
location. If the conductivity of the resample exceeds the alarm level, then either the Technical Manager
or Environmental Monitoring Manager is immediately notified. These individuals then determine whether
to sample and analyze the surface water for VOCs, PCBs, or any other suspected contaminants.

Regardless of the conductivity level, CWM will sample and analyze the surface water at the control gates
for VOCs, PCBs, or other suspected contaminants, if requested to do so by the On-Sire NYSDEC
Monitors or other NYSDEC staff, unless it is demonstrated to the staff's satisfaction that such sampling is
unnecessary. Also, CWM will, upon notification, allow the On-Site NYSDEC Monitors or other NYSDEC
staff to collect surface water samples for NYSDEC analysis prior to, or during any release of surface
water from a control gate.

Based on the results of any additional analyses and the manager's knowledge of activities (past or
present) in the area, a decision will be made regarding the disposition of the stormwater. The manager
will notify On-Site NYSDEC Monitors if elevated VOCs, PCBs, or other contamination is found. The
presence of significant contamination may require the water to be processed to remove the
constituent(s).

No storm water is released from the Facility at SMP06, SMP07, or SMP09 without prior testing if the
manager has found or suspects contamination. All surface water released from control gates must meet
the contamination concentration limits in the Facility’s SPDES Permit at the respective Outfalls.

Continuous flow meters are installed at SMP06, SMP07, and SMP09 for measuring totalized flow exiting
the Facility. Monthly, each flow meter is inspected to ensure that the equipment is in proper operating
condition, (see Figure 3). The flow meters are routinely calibrated and maintained as necessary.

3.3 SURFACE WATER MONITORING LOCATIONS

The surface water monitoring point (SMP) sampling locations coincide with control gate locations unless
noted and are as follows:

SMPO1 - southwest of SLF 10, upgradient of all process areas. SMPO01 is not equipped with a
Control Gate. SMPO0L1 is no longer routinely sampled. SMPO01 was designated as an
upgradient surface water reference point, which may be sampled in an investigation of a
surface water contamination event.

SMPO02 - northwest corner of RMU-1, receives surface water from the south of SLF 10 and from
the west of SLF 10, Fac Pond 8, and RMU-1. SMPO02 is an internal control gate, which
is routinely maintained in an open position. It is no longer routinely sampled. It may be
sampled in an investigation of a surface water contamination event.

SMPO3 - northwest corner of FAC Ponds 1 & 2, receives surface water from a retention basin to
the west and several smaller channels to the south and east. The water in SMPO3 is
routinely inspected and sampled for conductivity prior to opening the control gate.
Additional sampling and analysis may be performed in the investigation of a surface
water contamination event.

SMPO04 - northwest corner of former West Drum Area, receives surface water from low lying
areas in the vicinity of Tank 58 and the Aqueous Wastewater Treatment Facility. The
water in SMPO04 is routinely inspected and sampled for conductivity prior to opening the
control gate. Additional sampling and analysis may be performed in the investigation of
a surface water contamination event.

SMPO5 - southwest corner of SLF 12, receives surface water from south of SLF 12 and north and
west of the inactive Lagoons/Salts Areas. The water in SMPO5 is routinely inspected
and sampled for conductivity prior to opening the control gate. Additional sampling and
analysis may be performed in the investigation of a surface water contamination event.

6
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SMPO06 - SPDES Outfall 002, northwest of SLF 12, not equipped with a Control Gate, receives all
water from SMP03, SMP04, SMPO05, and SMP08. This location has a flow meter for
measuring totalized flow and an ISCO Refrigerated Auto-Sampler or similar equipment.

SMPOQ7 - SPDES Outfall 003, north of SLF 7 and SLF 11, this man-made Retention Basin
receives all water from the northeast half of SLF 7, SLF 11, north of RMU-1, and
SMPO02. This location has a flow meter for measuring totalized flow and an ISCO
Refrigerated Auto-Sampler or similar equipment.

SMPO08 - a man-made Retention Basin north of SLF 12 and east of Castle Garden Road. The
water in SMPOS is routinely inspected and sampled for conductivity prior to opening the
control gate. Additional sampling and analysis may be performed in the investigation of
a surface water contamination event

SMPQ9 - SPDES Outfall 004 is located southeast of RMU-1. This location has a flow meter for
measuring totalized flow and an ISCO refrigerated Auto-Sampler or similar equipment.

3.4 OTHER SURFACE WATER RUN-OFF LOCATIONS

On occasion, precipitation from major rainfall events (or spring meltwater) may collect at locations other
than those indicated above. For such occurrences, this water may be sampled and analyzed for Specific
Conductance and/or PCBs and/or Volatile Organic Constituents and qualified for release at the nearest
SMP location, if appropriate.

Water is released only after reviewing the analytical results. Careful consideration is given to the
operating area from which the water may have come. Presence of significant contamination may require
the water to be processed to remove the constituent(s). The manager will notify On-Site NYSDEC
Monitors if elevated VOCs, PCBs, or other contamination is found.

3.5 MONITORING PARAMETERS, FREQUENCIES, AND METHODOLOGIES

Table A outlines the outfalls, parameters, analytical methodologies, and frequencies required by the
current SPDES Permit. The SPDES requirements presented in this SWSAP can only be altered by
obtaining a modification of both the Facility’s SPDES and Part 373 Operating Permits.

USEPA/TSCA requirements for surface water monitoring were eliminated effective July 1996.
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FIGURE 3
CWM CHEMICAL SERVICES, L.L.C.
MODEL CITY, NEW YORK

GENERAL FACILITY SITE INSPECTION REPORT

FREQUENCY: Monthly

DATE AND TIME OF INSPECTION: / / /[ .
MM DD YY TIME

EQUIPMENT/PROCESS UNIT NAME: Storm Water Flow Monitoring Flumes and ISCO Auto Samplers

INSPECTION CHECKLIST

INSPECTION ITEM Y/N COMMENTS

Are the Flow Level Indicators

and ISCO Auto Samplers
receiving power?

Are the Flow Level Indicators

and ISCO Auto Samplers in

good operating condition and

functioning properly?

Is the water level indicated

appropriate?

Is the recorder marking and
printing properly?

Is there sufficient chart paper?

Is each flume free of cracks,

debris, and blockage?

Acceptable ISCO calibration SMPO06: Expected Vol. = 200 mL. Actual Vol. =
check performed? (l.e. Actual SMPOQ7: Expected Vol. =200 mL. Actual Vol. =
calibration volume between SMPO09: Expected Vol. =200 mL. Actual Vol. =

100% and 110% of expected?)

NAME/TITLE:

SIGNATURE:
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TABLE A

OUTFALL FREQUENCY PARAMETER ANALYTICAL METHOD
CONTINUOUS | FLOW IN FIELD
EACH DAY OF
RELEASE SETTLEABLE SOLIDS 2540F
SPECIFIC CONDUCTANCE 2510B
pH SM 4500 H* B
WEEKLY TOTAL SUSPENDED SOLIDS SM 2540D
TOTAL DISSOLVED SOLIDS SM 2540C
PCB 608
OIL & GREASE (HEXANE EXTRACTABLES) 1664
EVERY 2 DICHLORODIFLUOROMETHANE 624 or 601
WEEKS 2-CHLOROETHYL VINYL ETHER
002, 003, METHYLENE CHLORIDE 624
004 VOC
BOD-5 SM 5210B
DISSOLVED OXYGEN IN FIELD
AMMONIA (as N) 350.1
MONTHLY TOTAL COPPER 200.7/220.2
TOTAL ZINC 200.7/289.1
TOTAL PHENOLS 420.1
. ISOTOPIC URANIUM USDOE A-01-R MOD
Aségg?;;i%‘iby ISOTOPIC THORIUM USDOE A-01-R MOD
Environmental RADIUM-226 USEPA 903.0 MOD
Monitoring Plan RADIUM-228 USEPA 904.MOD
GAMMA Cs-137 & HITS USEPA 901.1
NOTES: The Frequencies, Parameters, and Analytical Methods are prescribed by CWM’'s SPDES

Permit and Radiation Environmental Monitoring Plan (REMP), as applicable. Adjustments to the above
requirements may be made if the SPDES Permit or REMP changes.
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4.0 GENERAL RESPONSIBILITIES

4.1 PERSONNEL RESPONSIBILITIES

Surface water monitoring at the Model City Facility is performed under the direction of the Environmental
Monitoring Manager.

The Environmental Monitoring Manager is responsible for:

¢ communication between the laboratory and regulatory personnel,

e (re)-training sample personnel,

e scheduling, supervision, and proper execution of the sampling event, including field
equipment procurement, calibration, maintenance, field parameter measurements, sample
event documentation , prompt sample shipment, and inspections, and

e accurate data evaluation and timely reporting.

4.2 ANALYTICAL LABORATORIES AND RESPONSIBILITIES

Adirondack Environmental Services, Inc. (AES) (Lab Code No. NY00063) in Albany, New York provides
primary analytical services. Additionally, primary radiological services are provided by Test America in
St. Louis, Missouri.

Each laboratory provides the Facility with all sampling containers and associated paperwork in a sealable
container (cooler). The Laboratory Contact shall notify the Environmental Monitoring Manager if sample
containers do not arrive on schedule or intact after a sampling event. The Laboratory Contact is also
responsible for overseeing the laboratory analysis and notifying the Environmental Monitoring Manager if
problems arise.

5.0 PRE-SAMPLING PROCEDURES

All procedures for sampling, sample preservation, sample storage, chain-of-custody and sample transfer,
and equipment calibration and field measurements will follow all applicable requirements specified in the
contract laboratory’s quality assurance management plan, CWM Chemical Services LLC Quality Manual
and equipment manufacturer’'s manuals.

Pre-sampling procedures include the procurement and calibration of equipment and procurement and
preparation of sample containers. Each of these procedures is addressed in the following sections.
Preparation for a sampling event begins at least two weeks before the event is to take place to allow
adequate time to accomplish all of the procedures and to correct any problems that may surface.

51 LABORATORY NOTIFICATION/VERIFICATION

The Environmental Monitoring Manager works closely with the laboratory to schedule sampling events for
each month. Two weeks prior to each sampling event, the Environmental Monitoring Manager notifies
the laboratory of tentative sampling dates, number and types of samples, and numbers and types of
blanks. The laboratory prepares the necessary sample containers and sends them to the site in coolers.
The Environmental Monitoring Manager checks in the coolers and notifies the lab of any discrepancies.

5.2 PROCUREMENT, INSPECTION, AND CALIBRATION OF EQUIPMENT

The procurement of equipment is the responsibility of the Environmental Monitoring Manager.

Field measurements along with proper documentation are integral parts of the monitoring program.
Before the actual trip to the field, all equipment necessary for a sampling event is cleaned, checked, and
calibrated, as necessary. Prior to use in the field, all meters are calibrated to ensure proper working
order and to render integrity to the measured values. Calibration procedures provided by the
manufacturer are followed.

10
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When Dissolved Oxygen (D O,) Measurements are required, calibration of the D O, field meter is made
using the Air Saturated with Water Method. Calibration is performed each day that D O, readings are
taken and whenever D O, readings appear to be erratic.

NOTE: Instrument-specific calibration procedures are subject to change as newer field equipment is put
into use. CWM will continue to follow the Manufacturer’'s recommendations and standard QA/QC
procedures.

A Log Book is maintained for all field meters. The log book contains information including field meter
serial number, name and model of meter, year purchased, QA results, calibration notes for each day the
equipment is used, etc.

5.3 PROCUREMENT AND PREPARATION OF SAMPLE BOTTLES

The procurement and preparation of sample bottles is the responsibility of the laboratory. For routine
VOC monitoring, only pre-cleaned, pre-preserved, 40-mL, glass vials with Teflon-lined septa are used.

If parameters other than VOCs are required, the laboratory also supplies these additional bottles. As
necessary, pre-measured amounts of preserving reagents are supplied by the laboratory along with the
sample bottles. The appropriate preservative is attached to each bottle in a small vial or has been added
to each container as required by the analytical method.

The lab sends sample bottles, trip blanks, and field blank water to the site in sealed coolers. Upon
arrival, the cooler seal is checked for intactness. The cooler is then "checked in" which involves removing
the Chain-of-Custody (COC) and Field Information Form (FIF), visually examining, inventorying, and
labeling the sample bottles, and ensuring the appropriate number and types of preservatives are present.
Also, Trip Blank samples are examined for air bubbles.

(NOTE: Not all laboratories utilize an FIF. When an FIF is not used, a bound Field Notebook is kept to
record pertinent information and observations surrounding the sampling event. Although “FIF" is used
throughout this document, FIF should be considered interchangeable with “Field Notes”.)

54 STORAGE AND HANDLING OF SAMPLING EQUIPMENT

The sample bottles are stored inside coolers. When unattended, the coolers (and bottles) are stored in a
designated “clean area” with limited access during the day. This building is kept locked overnight.

All equipment is handled in a responsible manner to prevent breakage or contamination. New clean,
powderless PVC or Latex gloves may be worn when handling any equipment that will come in contact
with the sample water.

6.0 SAMPLING PROCEDURES

Sampling is performed during run-off events caused by either precipitation or snow/ice melt. When rain
falls (or a thaw occurs) at a greater rate than water can be absorbed by the soil, the excess water flows
over the ground surface and into the drainage courses. The rate at which this process occurs is
dependent upon storm intensity, soil type, cover, grading, etc.

If there is no flow through a given outfall during a given week, then the sampling event is canceled and a
record is made of the cancellation.

6.1 FIELD OBSERVATIONS

Upon arrival at the sample point, various field observations regarding conditions at the sample point and
its surrounding area are made and recorded on the FIF. These observations may include:

11
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e The presence and condition of the sample point identification marker;

e Physical surroundings that may bias the sample (i.e. high weeds, stagnant water - no flow, nearby
activities, etc.);

e Weather conditions;
e Any upwind or upstream site activity; and

e Evidence of contamination such as a visual sheen.

6.2 FIELD MEASUREMENTS

Field measurements are taken immediately for D O, and temperature, if required, and recorded on the
FIF. Any additional parameter measurements would also be recorded on the FIF, as required.

The duplicate field measurements, if any, are also recorded on the FIF.

6.3 GRAB SAMPLE COLLECTION

(NOTE: Sampling for pH, Specific Conductance, and Settleable Solids is performed by trained Site
personnel. All of these samples are analyzed “in-house.” As such, collection, receiving, documentation,
and laboratory procedures and methods may vary from those procedures that follow. However, the
sampling and analysis for these parameters will be conducted in accordance with the latest edition of
“Standard Methods for the Examination of Water and Wastewater.”)

Immediately prior to sampling, the sample point identity is recorded on the COC and FIF. The sample
bottles, COC, and FIF forms are re-checked to ensure that all match with respect to sample point,
parameter, and preservative.

Samples, which are to be split with regulatory agencies, are also checked for consistent sample point ID
numbers and for other methods of identification if used by the agency.

Grab surface water samples are collected under flow conditions. Grab samples are collected for VOC,
Oil & Grease, Phenols, Ammonia, BOD-5, Copper, and Zinc (and other additional parameters as may be
required.) Grab samples may be taken using a dedicated, long-handled, polyethylene dipper. If used,
the dipper is rinsed at least 3 times at each outfall before each use. New, disposable, powderless PVC or
latex gloves may be worn at each sample point during sampling and are changed when dirty, torn, etc.
Flow-proportioned composite samples are collected over approximately 24 hours for PCB, Total
Suspended Solids (TSS), and Total Dissolved Solids (TDS) (and other additional parameters as may be
required.) (See Section 6.4 below.)

When filling sample bottles, the following procedures and precautions are followed:

1. Bottle caps are removed carefully so that the inside of the cap is not touched. Bottle
caps are not interchanged between sample bottles. Caps for VOC vials contain a Teflon-
lined septum. The Teflon side of the septum must face the sample to prevent
contamination of the sample through the septum.

2. The sample bottles are filled with a minimal amount of air contact and without contacting
the inside of the bottles.

3. Sample bottles containing preservatives are filled with as little overflow as possible and
are inverted to mix the preservative with the sample. If the required preservative(s) are
not in the bottles, the bottles should be filled, leaving adequate space to add the
preservative(s) later.
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No substitutes for the chemical preservatives supplied are used as the reagents are
special high grade and are metal free. Arrangements may be made with the laboratory if
the storage of additional preservatives at the site is necessary. If substitutions are made
from on-site storage, it is noted on the COC form.

4. VOC vials are filled so that they contain no headspace. These sample vials, therefore,
need to be over-filled (water tension will maintain a convex water surface in the bottle).
The caps for these vials are replaced gently, so as to prevent introducing air bubbles in
the sample. Check each vial by inverting and snapping it sharply with a finger. If any air
bubbles appear, the vial is opened, more water is added, and the process is repeated
until no air bubbles are present. The vial is not emptied and refilled as this would result
in the loss of the preservative.

5. All sample bottles, once filled and preserved as necessary, are put on ice or refrigerated
upon sample collection and shipped as such. The VOC vials are not placed in direct
contact with ice as the samples may freeze and break.

6. Sample bottles, caps, or septa, which fall on the ground before filling, are thoroughly
rinsed with sample water before being used or are discarded. All circumstances
regarding dropped caps or bottles, and their subsequent rinsing and use, are noted on
the FIF.

6.4 COMPOSITE SAMPLE COLLECTION

A flow-proportioned composite sample is collected for approximately 24 hours under normal flow
conditions for PCB, TSS, and TDS. This sample is collected using a dedicated ISCO Model 6712FR
Refrigerated Auto-Sampler or similar equipment.

The Auto-Sampler is programmed to collect a grab sample aliquot per a specified volume of stormwater
run-off leaving the Facility in a 24-hour period as determined by the dedicated ISCO Model 4210 Flow
Meter (or similar equipment.) If a heavier-than-normal (or lighter-than-normal) discharge volume is
anticipated, the grab sampling frequency may be increased or decreased by adjusting the “Sample Pace
function on the Flow Meter. This function signals the Auto-Sampler to grab a sample each time a
specified volume of liquid passes by the Flow Meter.

Proper Sample Pacing is essential to ensure that:

1. An adequate sample volume is collected,
2. the composite sample consists of at least 8 discreet grab samples, and
3. sampling continues for approximately 24 hours.

Improper Sample Pacing could result in:

1. Insufficient sample volume collected,
2. the termination of grab sampling well short of the required 24 hours, or
3. grab sampling to continue well beyond the required 24 hours.

However, as long as the sample volume collected is sufficient to perform analysis for the specified
parameters (PCB, TSS, and TDS), the composite sample will be sent for analysis as usual.

Basic procedures for the collection of the composite sample are as follows:

1. Immediately prior to sampling, the sample point identity is recorded on the COC and FIF.
The sample bottles, COC, and FIF forms are re-checked to ensure that all match with
respect to sample point, parameter, and preservative.

13



SURFACE WATER SAMPLING AND ANALYSIS PLAN
REVISED 7/13

*kkkkkkkkkkkhkhk * *kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkik * *kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkik *

*

2. Activate Auto-Sampler to immediately collect a sample thus demonstrating proper
operability.

If the Auto-Sampler has already been calibrated this collection month, skip this step.
Otherwise, calibrate the Auto-Sampler. Catch the volume collected in a graduated
cylinder and compare with the desired volume. If the volume collected is between 100%
and 110% of the desired volume, the calibration is acceptable. Re-calibrate as
necessary to ensure an adequate sample volume is collected.

3. Remove the dedicated 5 gallon glass collection bottle from the refrigerator and rinse it
thoroughly with fresh surface water run-off. Return bottle to refrigerator.

Set the Sampler Pacing to the appropriate anticipated discharge volume.

4. Begin composite sampling. View initial sample collection to ensure proper operations.
5. Record date, start time, start volume, location, and other appropriate field information at
this time.

As soon as possible after the completion of the 24-hour sample period, the following steps are taken.

1. Check the main menu screen to ensure that there were no interruptions in the sampling
program. (Note any error messages that may impact sample integrity.)

2. Remove the sample collection bottle and, if used, the dedicated glass funnel. Agitate
the sample collection bottle to ensure sample homogeneity. If used, rinse the dedicated,
glass, sample funnel thoroughly.

3. Fill all sample bottles completely, leaving room for any necessary preservatives. Cap
bottles, complete field information forms, and package samples for shipment to the lab.

4. Record the end time, end volume, and number of grab samples taken to make the
composite.

{NOTE: During freezing weather conditions, the ISCO sample line may freeze before 24 hours
have elapsed. In such instances, the “partial” composite sample is used providing
sufficient volume is available to fill the necessary bottles. Circumstances surrounding
these “partial” composite samples are noted.}

6.5 ORDER OF SAMPLE COLLECTION

In the event that parameters other than VOCs are required, the priority sequence of parameter collection
during sampling is as follows:

Priority Parameter

pH, Specific Conductance, Temperature, Dissolved Oxygen, Settleable Solids
Volatile Organics

PCB, Total Suspended Solids, Total Dissolved Solids

Total Metals {Copper and Zinc only}

Total Phenols

Ammonia

Oil & Grease

BOD-5

Radiologicals

OCoO~NOOOUTA,WNE

This priority list is only followed if there was insufficient sample volume available to completely fill all
sample bottles.
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6.6 DUPLICATE SAMPLES

For every tenth sample collected, the sampling team must submit a duplicate sample to the lab. A
different sample point is selected for the duplicate sample each time. Eventually, all sample points will be
utilized as duplicates.

The duplicate sample, identified as "DUP," receives the same analyses as the other routine samples.
The actual identity of the duplicate sample is noted in the Comments section of the FIF.

6.7 TRIP BLANKS AND FIELD BLANKS

Trip blanks and field blanks are used as controls and/or external QA/QC samples. They indicate
contamination that may have been introduced in the field, in transit to or from the sampling site, during
bottle preparation, sample log-in, or sample storage at the laboratory. The blanks may also reflect
contamination that may have occurred during the analytical process.

Trip blanks are samples of GC/MS Reagent Grade water that are prepared at the same location and time
as the bottles that are to be used for sampling. They remain with the sample bottles while in transit to the
site, during sampling, and during the return trip to the laboratory. Upon returning to the laboratory, they
are analyzed for VOCs using the same QA/QC procedures as a sample. Trip blanks are not to be
opened until they are returned to the lab. If they are opened by accident, it must be noted on the COC
form.

Each daily shipment of coolers to the laboratory will contain a trip blank if any cooler contains samples for
VOA analysis. Trip blanks are reported in the Technical Report as separate samples using "TB" as the
sample point designation.

Field blanks are similar to trip blanks, however, the field blank is prepared at the sampling location using
empty bottles and GC/MS reagent grade water supplied by the laboratory. The location where the field
blank is prepared is noted in the Comments section of the FIF and on the COC.

The number of field blanks is dependent on the number of samples included in the sampling event. For
every 10 VOC samples collected, one field blank is analyzed for VOCs. Field blank results are reported
in the laboratory's Technical Report as separate samples using "FB" as the sample point designation.

6.8 SAMPLE PACKAGING AND SHIPMENT PROCEDURES

After sampling, samples are placed in coolers containing loose ice or are otherwise refrigerated in a
clean, secure area until shipping arrangements can be made.

There are three important reminders for repacking the coolers:

1. Glass should not be packed in contact with glass. Ice or packing sleeves are placed
around and between bottles.

2. Completed COC and FIF forms must be returned to the cooler before the cooler is
sealed.
3. Sample coolers are sealed with a Custody Seal provided by the lab.

Once the samples have been placed on ice, the COC and FIF are completed. All paper work is then put
into a plastic bag and placed inside the cooler. A member of the sampling team arranges for sample
pickup and transportation to the laboratory. Coolers are transported via overnight courier for receipt at
the laboratory within 72 hours of sample collection; often samples are received within 24 hours. (NOTE:
Although samples are chilled after sampling, it is a priority to ship the samples to the lab as soon as
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possible. As a result, some of the samples may arrive at the lab with a temperature of greater than 4°C.
The Lab notes this on the COC and these "warm" samples are typically analyzed as usual.)

6.9 SAMPLE RECEIPT

Upon arrival at the laboratory, the samples are logged-in and COC procedures are maintained until the
analyses are completed and reported.

Once a cooler is received at the laboratory, the Environmental Monitoring Manager is notified if the
Sample Control Group encounters any discrepancies. Prompt notification is essential since analyses
could be delayed beyond the allowable holding times.

7.0 FIELD RECORDS AND DOCUMENTATION

Standard COC and FIFs are filled out during a sampling event and are used to establish and document
COC, sampling conditions, field measurements, and sampler's names. The original forms are sent with
the samples to the laboratory and copies are included in the Technical Report when the analysis is
complete. All forms are completed using permanent ink only.

The Technical Report, including copies of the COC and FIF are maintained by the Environmental
Monitoring Manager for easy reference. Analytical data is also permanently maintained in the site files.

7.1 CHAIN-OF-CUSTODY FORM

In order to maintain and document sample integrity, strict COC procedures are necessary.

From the time the empty sample bottles leave the laboratory until the analytical results are issued, the
sample and/or sample containers are in the custody of trained CWM or laboratory personnel. In order to
maintain COC, the samples must be either:

e in sight of the assigned custodian;

e locked in a tamper-proof location; or

e sealed with a tamper-proof seal.

A written record of sample bottle possession and transfer is maintained and documented on the COC
form.

The COC form is signed with the date and time for the following activities:
o Initially, when the cooler is opened for inspection, the COC is signed and the condition is noted.

o Whenever the cooler is transferred to a new sample custodian if the tamper-proof seal has been
compromised.

e When the cooler is finally sealed for transport to the laboratory. If samples collected from one sample
point are placed in more than one cooler, a COC is placed in each cooler.

Additional information on the COC includes the sample point ID, sample date, and sample start time. Any
problems with cooler or its contents are also noted on the form. Upon receipt of the cooler at the
laboratory, the date and time the seal is broken, the condition of the samples, and the temperature, are
recorded on the COC form.

7.2 FIELD INFORMATION FORM
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The FIF contains information regarding site conditions, sampling procedures used, and field
measurements. The FIF is filled out for each sample point and is enclosed along with the COC in the
cooler. FIFs are filled out for each sample point, unless no sample is collected. Information to be
documented is as follows:

Sample Point - which is contained on the COC is also recorded on the FIF.

Sampling Information - Includes the types of equipment used for sample collection.

Field Measurements - For surface water sampling events, temperature, and dissolved oxygen are
determined, as required. Additional parameters, (e.g. color, odor, turbidity, etc.) may also be required.

Field Comments - The section on field comments may include the following field observations:

e Condition of the sample point and dedicated equipment;

e Weather conditions (e.g. wind speed and direction, precipitation, temperature, upwind activities, etc.);
e Sample appearance - odor, color, etc.;

e Location where field blank or duplicate is prepared;

o Duplicate field measurement results;

e Any other uncommon sampling conditions, such as sample splits with regulatory agencies, potential
safety or health hazards (i.e. presence of flying, stinging insects, etc.).

Sampling Certification - On the bottom of the FIF, the sampler must certify that the sampling procedures
used were in accordance with applicable USEPA, State, and Corporate Protocols.

NOTE: AES does not provide an FIF with their sample bottles. For samples sent to AES, pertinent
information regarding the sampling event is documented in a field notebook.

8.0 LABORATORY HANDLING AND ANALYTICAL PROTOCOLS

The following information provides a brief description of how samples are analyzed.

8.1 LABORATORY PROCESSING PROCEDURES

The laboratory receives, logs-in samples, and maintains the COC procedures until the analyses are
completed and reported, as described in Section 6.9.

8.2 LABORATORY METHODOLOGIES

For the routine surface water monitoring at the site, samples are analyzed according to Table A for
NYSDEC SPDES requirements. The SPDES requirements presented in this SWSAP can only be altered
by obtaining a modification of both the Facility’s SPDES and Part 373 Operating Permits.

For the analysis of samples outside the routine monitoring program, the methodology will be specified by
the Environmental Monitoring Manager and will depend on the Data Quality Objectives.

8.3 QUALITY ASSURANCE

The analytical laboratory used for the analysis of surface water samples has NYSDOH ELAP certification
and CWM approval. In addition, QA is provided by following the standard analytical methods referenced
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in Table A. Technical Reports contain analytical results and methodologies, dates sampled and received,
sample identification, COC, and FIFs.

8.4 QUALITY CONTROL

Quality control is provided in the field through the collection of duplicate samples, field blanks, trip blanks,
and duplicate field measurements.

Duplicate - collected from any sample location (SMP) and analyzed for a complete set of parameters
once every 10 samples, (see Section 6.6).

Field Blank - one collected and analyzed for every ten samples taken for VOC analysis only. (See
Section 6.7).

Trip Blank - one analyzed for every "batch" of samples sent to the analytical laboratory for VOC analysis
only. (See Section 6.7).

Numerous laboratory and field quality control checks are performed. The following list includes the
various checks used and the frequency at which the checks are performed.

BLANKS

e Method Blank or Laboratory Blank - Daily

e Reagent Blank - Daily

e Trip Blank - Determined by field staff (daily with VOC analysis)

e Field Blank - Determined by field staff, once every 10 samples.

DUPLICATES

e Field Duplicate - Determined by field staff, once every 10 samples.

e Laboratory Duplicate - once every 20 samples or daily, whichever is more frequent
e Matrix Spike Duplicate - once every 20 samples or daily, whichever is more frequent
SPIKES

e Spiked Blank - once every 20 samples or daily, whichever is more frequent

e Surrogate Spike - every sample and QC sample, (organic analyses only)

e Matrix Spike - once every 20 samples or daily, whichever is more frequent

INDEPENDENT QC CHECKS

e Laboratory Control Standards - daily
e Blind QC - each analyte at least quarterly
e Check Sample - as requested by Quality Programs Coordinator

¢ Internal Standard - as method requires
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e Standards - daily
e Control Standards - as method requires
e Method of Standard Additions - every sample that demonstrates matrix interference

9.0 DATA EVALUATION

Typically, all analytical results are reviewed within five days of receipt from the analytical laboratory.

Data from SMP06, SMP07, and SMP09 are compared with the discharge limitations established in the
Facility's SPDES Permit. Any exceedences are noted in the monthly Discharge Monitoring Report (DMR)
including an explanation of the potential cause(s).

Since the control gates are routinely closed and visually inspected and tested prior to release, it is
unlikely that any potentially contaminated surface water would be released from the Facility. If such an
unlikely situation were to occur, then a follow-up investigation would be performed to determine the
source and extent of contamination. This investigation would be based upon current SPDES Permit
requirements and guidance received from NYSDEC.

10.0 REPORTING
SPDES Discharge Monitoring Reports (DMRs) are due to NYSDEC by the 28" of each month. DMR
submittal requirements are specified in the Facility’s SPDES Permit. If additional monitoring (i.e., an

additional constituent or sampling event beyond that required under the Facility’s SPDES Permit) is
conducted, the results will be submitted as an appendix to the required DMR.

10.1 RECORDS
Records of all surface water monitoring activities, including Technical Reports, QA/QC Reports, COCs,

and FIFs are maintained at the Model City Facility. The analytical labs also maintain a computer data
base system which is backed-up daily for permanent storage.
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Air & Meteorological Monitoring Plan

Monitoring Network

A NYSDEC-approved ambient air and meteorological monitoring network shall be operated and
maintained at the CWM Model City facility. This program shall consist of a minimum of six (6)
monitoring sites established at NYSDEC-approved locations and equipped with sampling
devices and other equipment as necessary for ambient air quality and one (1) meteorological
monitoring.

Air Quality Monitoring

Air samples shall be obtained from the monitoring network and analyzed for PM-10 in
accordance with Methods published by the USEPA. CWM will sample for PM-10 once every
six calendar days. Additional air sampling and analysis for Volatile Organic Compounds
(VOCs) and/or Polychlorinated biphenals (PCBs) shall be performed if deemed necessary by the
NYSDEC.

Meteorological Monitoring

Temperature, wind speed and wind direction shall be continuously measured at CWM'’s on-site
meteorological station and recorded. CWM shall also measure and record the date, or dates,
duration (in hours) and amount (in inches) of all precipitation events at the facility’s
meteorological station. Other parameters shall also be measured if deemed necessary by the
NYSDEC.

Quality Assurance / Quality Control (QA/QC)

The ambient air and meteorological monitoring network shall be maintained and all sampling
and analysis shall be performed in accordance with the November 2000 and any subsequently
Department approved revisions of the “CWM Meteorological Monitoring Network - Quality
Assurance Project Plan”, which is incorporated by reference into this Permit by Condition B in
Schedule 1 of Module I of this Permit, and in accordance with the May 2005 and any
subsequently Department approved revisions of the “PM-10 Air Monitoring Program QA/QC
Manual”. CWM shall compensate the NYSDEC for the costs incurred in the oversight and
validation of the network QA/QC that are reported to CWM. Compensation procedures shall be
the same as those specified by Condition E in Schedule 1 of Module I of this Permit for the
environmental monitors.

Reporting of Monitoring Data

A monthly report of air monitoring data collected during each calendar month shall be submitted
to the Region 9 Air and Solid & Hazardous Materials Engineers within ninety (90) days from the
end of each calendar month or in accordance with an alternative Department approved
submission schedule. Meteorological monitoring data shall be made available upon request.

Revised: 7/13
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ATTACHMENT O - MAJOR/MINOR MODIFICATIONS

All Permit modifications shall be listed in the following Permit Modification Log.
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The name of the specific Modified page numbers Date of | The effective | The nature of the modifications
document being modified Revised | date of
(sections, and/or attachments) Old New pages | permit
modification
Incorporated Documents:
P&IDs Sheets 1, 24 & | Sheets 1, 24, 09/2013 11/07/2013
25 25 & 25a (continued)
AWTS O&M Manual Entire text, Entire text,
P&IDs Sheets | P&IDs Sheets
1,24, 25 and 1,24,25 &
Schedule 1 of Module | S1-1 S1-1 10/2013 11/07/2013 Minor Modification: Revised to correct error
in surface impoundment capacities.
Schedule I of Module I, Exhibit E E-1 E-1
(surface impoundments)
Attachment A Page 3 of 6 Page 3 of 6
Attachment D, Appendix D-2 2 2
Attachment I, Section 1.1 Cover page & | Cover page &
(Site-Wide Closure Plan) 7 7
Permit Table of Contents TofC Pagesi TofC Pagesi 11/2013 12/12/2013 Minor Modification: Revisions to: 1) better
thru iii thru iii clarify existing Permit conditions; 2) correct

Schedule 1 of Module |

Schedule I of Module I, Exhibit A

S1-2 thru S1-4
& S1-14

A-8 thru A-10

S1-2 thru S1-4
& S1-14

A-8 thru A-10

typographical and update/correct citations; 4)
correct inadvertent omission of certain DOT
containers; 5) re-instate some corrective action
groundwater monitoring requirements which
were inadvertently omitted; 6) make admin.
changes to the Contingency Plan; and 7) add
Attachment P, Permit condition index.
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SUMMARY OF PROPOSED MODIFICATIONS TO SITEWIDE PERMIT
TO UPDATE PERMIT REFERENCES AND CORRECT INCONSISTENCIES

November 2013

o CWM Meteorological Monitoring Network - Quality Assurance Project Plan (entire plan)

o Groundwater Extraction Systems O&M Manual, (entire plan)

(0}

o
0}
(0}

(0}

(0}

Cover Page, added revision date of November 2013.
Pages 1 and 9, updated to current permit condition citation.
Page 1, clarify timing of report submittals.

Pages 3 and 7, update descriptions of PA 11l and PA 1V extraction systems to indicate
that installation has been completed and systems are operational.

Page 8, corrections to consistently reference list of site specific constituents for
monitoring as Site “Specific Indicator Parameters (27 VOCs)” Clarifications to the
description of organic priority pollutant organics and metals to be consistent with
conditions K.1.e. and f. of Exhibit F.

Page 11, corrected reference to CWM H&S Manual.

Pages 15 through 17, revised tables to clarify when DNAPL measurements are required.

e Stabilization Facility O&M Manual, (entire plan)

(0}
(o}

Cover Page, added revision date of November 2013.
Pages 2, 3,5, 6, 7, 10, 11, and 12, general updates to reflect current operations

e RMU-1 O&M Manual, (entire text of plan)

o
(o}

(o}

Cover Page and Table of Contents.

Pages 1,7, 7A, 8,9, 10, 10 A, 12, 14A and 20G, corrected references to permit
conditions.

Page 7, clarification on use of GPS to document disposal grid.

Page 10, correct language on operation of the leachate tank farm to be consistent with
permit language.

Page 10A, 11 and12, delete discussion of special requirements for waste placement on
first lift; all first lists have been completed in RMU-1.

Page 16 A, 17A and 20A, update of language concerning stormwater and Interim Storage
to be consistent with new permit language.

Pages 18-19, 20A, update references to current drawings of landfill roads and truck
routes.

Entire Text repaginated for clarity.

e Groundwater Sampling and Analysis Plan (entire text)

o

Pages 1, 5 and 16, corrected references to permit conditions. Update dates of most recent
activities throughout document.

Page 5, 16, 18,19, and Table 5, clarification to consistently reference list of site specific
constituents for monitoring as “Site Specific Indicator Parameters (27 VOCs)”.

Page 21, updated to reflect data reporting requirements in new permit.



SUMMARY OF PROPOSED MODIFICATIONS TO SITEWIDE PERMIT
TO UPDATE PERMIT REFERENCES AND CORRECT INCONSISTENCIES
November 2013

0 Pages 22-23, updated references.
0 Appendix C-2, updated reference information for preservation and holding times.

Site Radiological Survey Plan (SRSP), page 1, for clarification, added date of previous permit
that required submittal of this plan.

Radiation Environmental Monitoring Plan (REMP)

0 Page 2, corrected references to permit conditions.

0 Page 3, change frequency of performing radiological analysis on groundwater to annually
based on a letter from DEC dated 8/28/08. Corrected identity of well to be tested using
drinking water protocol to W1201UD/S.

0 Page 4, corrected data reporting requirement to be consistent with new permit language.

Generic Small Project Soil Excavation Monitoring and Maintenance Plan, page 1, corrected
references to permit conditions.



ATTACHMENT P

Permit Cross-Reference Index

(The contents of Attachment P have been derived from a Permit modification
application submitted by CWM Chemical Services, L.L.C.)

[NOTE: The index contained in this attachment is solely intended to assist in
Permit compliance by listing Permit conditions which are applicable to each
unit type (e.g., containers, tanks, etc.). However, should there be any
condition in the Permit not listed in this index; the Permittee may NOT use
such an omission as a defense for non-compliance with such Permit
condition(s).]



Corrective Action

ATTACHMENT P
Cross-Reference Index

Section Condition Description
Mod | B Definitions
Mod I, Sched 1 D Due dates for Process Area Ill & 1V Groundwater Extraction Systems
F Due dates for routine corrective action reporting
Mod I, Sched 1, Exh A G.2 Verification of groundwater quantities assumed in post-closure cost estimate
Mod I, Sched 1, Exh B All List of corrective action areas and site-specific requirements
Mod I, Sched 1, Exh D C.lh Requirements for corrective action tanks T-8009 and T-8010
Mod 11 All General regulatory terms and conditions
Att E All List of corrective action areas and site-specific requirements
Att F Inspection forms Inspection criteria for extraction systems and tanks
GWSAP All Methods for sampling and analyzing groundwater
GWES O&M All Operation & maintenance of groundwater extraction systems
Statement of Basis Statement of Basis, Selection of Final Corrective Measures, CWM (2001)
Container Management
Section Condition Description
Mod I, Sched 1 A Total facility quantity of permitted containers
F Annual secondary containment assessment report due date
Mod I, Sched 1, Exh A C Six month storage report and on-site waste tracking
D Receiving containers; transporter requirements
G.1 Verification of waste inventory assumed in closure cost estimate
Mod I, Sched 1, Exh C All List of container storage areas and site-specific requirements
Mod I, Sched 1, Exh F E.lb Department waste stream review and approval
E.lc&E.1ld Waste stream disposal restrictions and limitations
E.le Disposal of lab packs in landfill
E.lg Final waste screening for containerized waste
E.1l.h Improper disposal and waste retrieval
Mod 111 All General regulatory terms and conditions
Mod VI H 1&)J Special requirements for reactive, incompatible and liquid waste
K&L Special requirements for containers and small containers
M Special requirements for F020-F023 and F026-F027
Mod VIII B Commingling and fuels blending hazardous waste
C Storage of LDR restricted waste
E Management of lab packs
Att A Sections 7 and 9 Total facility container storage quantity and management methods
Att C (WAP) C-1 Landfill disposal limits and waste codes
C-2 Analytical requirements
C-2c(2)(a) Container sampling methods
C-2d(1)(a) Exceptions - no sample is required
C-2¢e(2) Inspection and sampling of containers
C-2f(1)(a) Container storage and segregation
C-2f(2)(c) Fuels blending sampling
C-2f(2)(d) Transformer decommissioning sampling
Att D, App D-1 All Description of permitted container storage areas and procedures
Att F Inspection forms Inspection criteria for each permitted container storage area
Att | Sitewide Closure Plan Requirements for closure of container storage areas
Dioxin Mgt Plan All Requirements for storage of dioxin containing waste
O&M AWT 6.1 Transfer from containers
O&M AWT 2.1.2.6 Container storage at AWT
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ATTACHMENT P
Cross-Reference Index

Tank Systems
Section Condition Description
Mod I, Sched 1 A Types and total facility quantity of permitted tanks
F Annual secondary containment and tank assessment reports due dates
Mod I, Sched 1, Exh A C Six month storage report and on-site waste tracking
G.1 Verification of waste inventory assumed in closure cost estimate
Mod I, Sched 1, Exh B B Requirements for corrective action tanks T-8009 and T-8010
Mod I, Sched 1, Exh D All List of permitted tanks and site-specific requirements
Mod I, Sched 1, Exh F E.lb Department waste stream review and approval
Elc&E.1ld Waste stream disposal restrictions and limitations
F.3.d Storage requirements for leachate tank farm
K..2 Perpetual post-closure care for closed process area tanks
Mod IV All General regulatory terms and conditions
Mod VI H 1&J Special requirements for reactive, incompatible and liquid waste
M Special requirements for F020-F023 and F026-F027
Mod VIII B Commingling and fuels blending hazardous waste
C Storage of LDR restricted waste
Att A Sections 7 and 9 Total facility tank storage quantity and management methods
Att C (WAP) C-1 Landfill disposal limits and waste codes
C-2 Analytical requirements
C-2¢(2)(a) Tank sampling methods
C-2f(1)(b) Tank storage and segregation
C-2f(2)(b) Aqgueous Waste Treatment sampling
C-2f(2)(c) Fuels blending sampling
Att D, App D-3 All Description of permitted tank storage areas and procedures
Att D, App D-3 Table Aboveground Ancillary Equipment without Secondary Containment
P&IDs for Tank Systems All P&IDs for tTank Systems
Att F Inspection forms Inspection criteria for each permitted tank storage area
Att | Sitewide Closure Plan Requirements for closure of tank storage areas
Att | Sitewide Post-Closure Plan |Perpetual post-closure care for closed process area tanks
O&M AWT All Operations & Maintenance for Aqueous Waste Treatment System

RMU-1 Leachate Level Compliance Plan

Leachate processing plan to maintain compliant leachate levels

O&M Stabilization |AII Treating waste in mixing tanks (pits)
Surface Impoundments
Section Condition Description
Mod I, Sched 1 A Total facility quantity of permitted surface impoundments
C Compliance schedule for Fac Pond 8 closure
F Fac Pond discharge pre-qualification report due date
Mod I, Sched 1, Exh B D.1 Rad survey requirement for out-of-service Fac Ponds
D.3.d Rad analysis for Fac Pond batch qualification
Mod I, Sched 1, Exh E All List of permitted surface impoundments and site-specific requirements
Mod I, Sched 1, Exh F K.3 Perpetual post-closure care for closed lagoons and salts
L Groundwater monitoring for active surface impoundments
Mod V All General regulatory terms and conditions
Att A Sections 7 and 9 Total facility surface impoundment quantity and management methods
Att C (WAP) C-2¢(2)(d) Surface impoundment sampling methods
C-21(2)(b) Fac Pond sampling
Att D, App D-2 All Description of permitted active surface impoundments and procedures
Att E, App E-1 All Groundwater monitoring for closed salts areas
Att F Inspection forms Inspection criteria for active and closed surface impoundments
Att | Sitewide Closure Plan Requirements for closure of surface impoundments
Att | Sitewide Post-Closure Plan |Perpetual post-closure care for surface impoundments
O&M AWT 6.1.10.2 Transfer of effluent to Fac Pond 1/2
O&M AWT 6.1.11 Fac Pond 1/2
Fac Pond 8 Water Tsf All Fac Pond 8 water transfer procedure
Rad Env Monitoring Section 4.0 Rad testing requirements for pond qualification
GWSAP All Methods for sampling and analyzing groundwater
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Waste Blending

ATTACHMENT P
Cross-Reference Index

Module VIII All Requirements for waste blending and shipment off-site
Att C (WAP) C-1 Landfill disposal limits and waste codes
C-2 Analytical requirements
C-2f(2)© Fuels Blending/Incinerables
Landfills
Section Condition Description
Mod I, Sched 1 A Total facility quantity of permitted active landfills
F List and due dates for landfill reporting
Mod I, Sched 1, Exh A G.2 Verification of leachate quantities assumed in post-closure cost estimate
Mod I, Sched 1, Exh F A-J Site-specific requirements for active landfill
K Perpetual post-closure care for closed landfills
L Groundwater monitoring for active and closed landfills
Mod VI All General regulatory terms and conditions
Att A Sections 7 and 9 Total facility active landfill quantity and management methods
Att C (WAP) C-1 Landfill disposal limits and waste codes
C-2 Analytical requirements
C-2c(2)(e) LDR sampling methods
C-2d Waste pre-acceptance procedure
C-2d(1)(a) Exceptions - no sample is required
C-2e Incoming waste load procedures
C-2f(5) Sampling/analysis program for landfill disposal
C-2f(6) Sampling/analysis program for stabilization pre-treatment
Att F Inspection forms Inspection criteria for active and closed landfills
Att | RMU-1 Closure Plan Requirements for closure of active landfill RMU-1
RMU-1 Post-Closure Plan [Perpetual post-closure care for active landfill RMU-1
Sitewide Post-Closure Plan |Perpetual post-closure care for previously closed landfills
App D-5 All RMU-1 Engineering Report
Att J, App D-6 All RMU-1 landfill drawings
Att J, App D-7 All RMU-1 landfill technical specifications
Att J, App D-8 All RMU-1 landfill quality assurance manual
Att K, App D-9 All RMU-1 landfill response action plan
Att K, App D-11 All RMU-1 landfill minimum waste strength curves
Att D, App D-3 Table Aboveground Ancillary Equipment without Secondary Containment
O&M Stabilization All Treating waste to LDR standards
0O&M RMU-1 All Operations & Maintenance Manual for RMU-1

RMU-1 Leachate Level Compliance Plan

Leachate processing plan to maintain compliant leachate levels

GWSAP All Methods for sampling and analyzing groundwater
RMU-1 Supp. Leachate All RMU-1 Supplemental Primary Leachate Pumping System
Att L, App D-10 All Fugitive dust control plan for RMU-1 landfill and site roads
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