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• 1.0 IN1RODUCITONS

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-l) 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

liquids 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-I consists of fourteen (14) cells, each divided by a cell separation berm and numbered: I 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-I and discusses the development of site specific

performance characteristics for these individual cells. It should be noted that liquids encountered in the

leachate collection systems of RMU-I are not necessarily derived from contact with waste materials.

Responses to various inflows of liquid to the secondary leachate collection systems (SLCSs) of RMU-I

include no action, modifying operating procedures, and, where appropriate, notifying the USEPA and the

New York State Department of Environmental Conservation (NYSDEC).
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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 ofMay 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-I is discussed in Section 3.2.

1.2 Project Description

RMU-l 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.

RMU-I 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 ofRMU-l 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-l encompasses approximately 47

acres. A simplified plan view and a cross-section are shown on Figures 4A, 4B, 5A and 5B, respectively,

and individual cell acreage are provided in Table 1-1. Each cell (l 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-l 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 fmal 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 lx1O-7 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

10-2 cm/s (8 x 10-2 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 lx1O-7 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 1foot of granular material comprised of 3/8-inch stone (NYSDOT IA). 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-3COO geonet (except for Cells 7 through 14).

5. A I-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-I 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-l 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-l occupies a relatively small portion of the Mcxlel City TSDR Facility. The

hydrogeology at the Mcxlel 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 Mcxlel 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 lcxlgement 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-I 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-l cell.
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A 10 foot wide compacted clay cut-off wall will be keyed I foot into the Glaciolacustrine Clay Layer as

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

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

1.3.3 Operation

Liquids entering RMU-l 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: (l) 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: (l) 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 10-2 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 114-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 114-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 4A, 4B, 5A

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 liquid 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 of20 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, ifnot all, of the inside liquids entering the SLCS sumps are expected to be produced from

the consolidation ofthe 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 ofRMU-l 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 psfwas 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 slightly 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

Cl.

A coefficient of compression of 0.00075 cm2/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 1differ 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 Cl) was

deemed to be of sufficient duration to affect the RR.

11 Revised: June 2005



2.5 Liquids from Outside 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 is considered the most likely and predominant outside liquid source that may contribute

to the liquid 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-l 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-l. Hence, as shown in Table 3, the calculated cumulative total is 13 gpad

for groundwater entering the SLCS sumps of RMU-l.

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 liquids, 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 I 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-l 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 Band sununarized 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 ofliquids 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 cell 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-l.

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 8E.

3.2 Response Rate (RR)

Before EPA's fmal 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 CPR Part 264.22[klf2l) 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-l cells instead of a

site-specific RR. In the case of RMU-l, 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

HOPE geomembrane and leaking through small defects in the secondary HOPE geomembrane.

Liquids that are included in the RR consist mainly of sources other than leachate. Differentiating these

liquids 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 of20 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, is based on the value calculated in Appendix C I 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 migrating 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-l. 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-l 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 of20 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-l 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 ofthe SLCS:

o 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 is 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-I cell shall become 20 gpad subsequent to one (I) 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-I cell shall become 20 gpad subsequent to one (1) year after the final

cover is completed over the cell)
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•

•

1.

2.

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-l Lift Station PLC to the

AWTS computer tenninal by checking recent level trends and alann summary logs.

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

switching it on and off.

c. 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 1above, the following will be perfonned:

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 pennit.

b. Immediately perfonn the following tests and observations on samples of the SLCS

and PLCS liquids:

- Color

- Turbidity

- Specific Conductance and

-pH
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•

c.

d.

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

the infonnation.

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.

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.

e. 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.

4. If the leakage rate can't be returned and maintained below the RR after all feasible mitigative

measures have been taken, then automatic pumping and volume measurement of the secondary

collection system must be instituted.

4.4 Flow Rates Greater than the ALR of 778 GPAD

1. 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.

2. 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.

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

•

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

leaks.

6. 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.

7. If the average flow exceeds the ALR for two consecutive pumping events implement 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-l,

c. Examine any exposed portion of the cell liner,

d. Repair any observed damage.

8. 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 [mdings and recommended

actions to protect human health and the environment. The Groundwater Monitoring Plan will

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

9. 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.

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

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

RAL:\P2244\TBL_l.WKl

1
2

3
4

5
6

7
8

9
10

11
12

13
14

2.45
1.99

2.37
1.92

3.23
3.08

3.40
3.60

3.02
2.67

2.49
2.18

3.00
4.09



• .~2
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 (GALLONSIDA Y) (GALLONSIDAYl (ACRES) (GALLONS/ACRESIDAY) (GALLONS/ACRE/DAY)

RMU·1

CELL 1 64,800 3,181 2.45 1,294.4 778
CELL 2 64,800 3,181 1.99 1,598.5 778

CELL 3 64,800 3,181 2.37 1,342.2 778
CELL 4 64,800 3,181 192 1,656.8 778

CELL5 64,800 3,181 3.23 984.8 778
CELL 6 64,800 3,181 3.08 1,032.8 778

CELL 7 64,800 3181 3.40 9356 778
CELL 8 64,800 3181 3.60 883.6 778
CELL 7/8 (All) 64,800 3181 7.00 454.4 454

CELL 9 64,800 3,181 302 1,0533 778
CELL 10 64,800 3,181 2.67 1,191.4 778
CELL 9/10 (All) 64,800 3,181 5.69 559.1 559

CELL 11 64,800 3,181 2.49 1,277.5 778
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 3,181 409 7777 778

CELL 11/13(Alt) 64,800 3,181 5.49 579.4 579
CELL 12/14(AIl) 64,800 3,181 6.27 5073 507

" REFERENCE 8
•• SEE APPENDIX G FOR DETAILS

, "I\S\C(~
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,3
SOURCES, UNIT-SPECIFIED AND CE:LL-SPECIFIC QUANTITIES OF LIQUID

EXPECTED TO REACH THE SLCS SUMPS OF RMU-1

CELL CONSTRUCTION LEAKAGE THROUGH INSIDE OUTSIDE TOTAL (1) . APPROXIMATE CELL·SPECIFICLIQUIDS (1) PRIMARY LINER (1) LIQUID SOURCES (1) LIQUID SOURCES (1) UNIT.SPECIFIC PLAN AREA RESPONSE RATE(GPAD) (GPAD) (GPAD) (GPAD) RESPONSE RATE (ACRES) (GPO)
(GPAD)

1 0 20 42 13 75 245 1842 0 20 42 13 75 1,99 149

3 0 20 42 13 75 237 1784 0 20 42 13 75 1.92 144

5 0 20 42 13 75 3,23 2426 0 20 42 13 75 308 231

7 0 20 42 13 75 340 2558 0 20 42 13 75 3,60 270Alt.-Combined 7/8 20 42 13 75 7,00 525

9 0 20 42 13 75 302 22710 0 20 42 13 75 267 200AIt.,Combined 0 20 42 13 75 5,69 4279/10

11 0 20 42 13 75 2,49 18712 0 20 42 13 75 2'8 164

13 0 20 42 13 75 3,00 22514 0 20 42 13 75 409 307

All-Combined 0 20 42 13 75 5 49 41211/13

Alt.-Combined 0 20 42 13 75 6,27 47012/14

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

i \ <;\9 <t;
Revised: Bette }\pproveu



•
NDPES
NO. COMPOUND

ACIDS

TJ\BLE 4

PRIORITY POLLUTANTS
TO BE ANALYZED fOR If THE

ACTICN LF.AJ<P,GE RATE I S EX C EE DE 0

NoPES
NO. COMPOUND

BASE(~EUTRALS (CONTINUED)

l~ 2-Chlorophenol
2~ 2,4-oichlorophenol
)~ 2,4-Dimethylphenol
<~ 4,6-Dinit~o-o-cresol

SA 2,4-oinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
SA Pencachlorophenol
:ui\ Phenol
::A 2.~,6-Trichloro?henol

::.:".5 E/NEUTRA LS

:3 Acenaphthene
23 Acenaphtylene

•
:3 Anthracene
':S Benzidine
:l:: Benzo(a) anthracene
63 8enzo(a)pyrene
':: 8enzo(b)fluoranthene
~:: oenzo(ghi)perylene
~3 Benzo(k)fluoranthene
~OB bis(2-chloroethoxy)methane
:'1.8 bis (2-Chloroethyl) ether
:'2B bis(2-Chloroisopropyl)ether
iJB bis(2-Ethylhexyl)phthalate
:~B ~-Bromophenyl phenyl ether
~SB Butyl benzyl.phthalate
:58 2-Chlornaphthalene
~7B ~-Chlorophenyl phenyl ether
~ 8 8 Chrysene
19B·oibenzo(a,h) anthracene
20B l,2-Cichlorobenzene
21B 1.J-Dichlorobenzene
22B 1.4-0ichlorobenzene
2J8 J.J-Oichlorobenzidine
2~B oiethyl phthalate
258 Dimethyl phthalate.
268 o!-n-butyl phthalate
278 2.4-0initrotoluene

•

280 2,6-oinitrotoluene
29B Oi-n-octyl phthalate
JOB 1,2-0iphenylhydrazine
JlB .fluoranthene
J2B fluorene
J)B Hexachlorobenzene
J~B Hexachlorobutadiene
JSB Hexachlorocyclopentadiene
J6B Hexachloroethane
J7B Indeno (l,2,J-c,d)pyrene
JaB Isophorone
J9B llaphchalene
~OB Nitrobenzene
~lB H-NitrosodiQethylamine
'2B "-Nitrosodi-n-propylamine
~)B ~-Nitrosodiphenylamine

4~B Phenanthrene
~SB Pyrene
46B 1,2,'-Trichlo~o~enz.ene

KETALS (TOTAL)

Antii:i1ony
Arsenic
BerylliWJ
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Seleniw::
Silver
Thallium
Zinc



NDPES
NO. COMPOUND

PESTICIDES/PCB

lP Aldrin
2P Alpha-SHC
)P Beta-BHC
~P Gamma-SHC
SP Delta-BHC
6? Chlor-dane
7? 4,~'-ODT

gp ~,4'-OOE

9? ~,4'-OOO

10 P Dieldrin
l!.P £ndosul fan I
12P Endosulfan II
1 J P Ensosul fan sulfate
, • 0 Endrin-" -

• lSP Endrin aldehyde
16P Hept:achlor-
17P Heptachlor- epoxide·
iSP PCB-l2~2

i9P PCB-l2S~

20P PCB-l22l
2iP PCB-1232
22P PCB-12~8

23 P PCB-l260
2 ~ P PCB-1016

VOLATTLES

)V Benzene

TABL..E 4

PRIORITY POLLUTANTS
TO BE ANALYZED FOR IF THE

AC1'ICN LUU<AGE F.ATE IS EXCEEDED
(Conc.inued)

NOPES
NO. COM POUN 0

VOLATrLE~ (CONTINUEO)

LOY 2-Chlor-oet:hylvinyl ether
llV Chlorofot:""t:1
l2V Oichlor-obr-omomethane

i4V l.l-Oichloroethane
lSV 1.2-0ichlor-oet:hane
16V i,i-Oichlor-oet:hylene
17V 1.2-0ichlor-opt:"opane
lBV cis-l.J-Oichloropr-opylene
19V Ethylbenzene
20V Xethyl b~omide

2lV Het:hyl chloride
22v Methylene chloride
2JV 1.1.2.2-Tetrachloroechane
2~V T~tr-achloroet:hylene

2SV Toluene
26V 1.2-Trans-dichloroethylene
27V l.l.l-Tr-ichloroethane
28V 1.l.2-Trichlot:"oethane
29V Trichloroethylene

)lV Vinyl.chloride
lav trans-l.)-oichloropropylene

•

SV Bromoform
6V Carbon tetrachloride
7V Chlorobenz:ene
BV Chlorodibr-omethane
9V Chloroethane
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0-6"

J'-()"

,-0-

LEV£L
SENSOR

-80 H>P( U£R
EXlENOS l.INOER PtPE
SEE 0ETAl. 6

Sf:CONONlY 80 H>P( LKR

24" OIA. SOR-n
PERFORATED H>P( Pf'E
SEE OETM. 6

~rltt-__----':---i-I.EACHATE I'\N' WlTli Wl£ELSI i'HJ f "IlRtCATED SUCTION ENO
--""'1~~~'l.L Sf:E SPECFICATIONSSECTION IU09

LOW L£VEl. IUf!!A

TYPlC'l.. L£AOVoTE PIM'N:: SYSTEW CONTROt.S

ACTIVATION lEVO.
ll£ICKT .a6OVE
~~n

.!Ill.m.
~ lEACHATE COLLECTION RISER ~
SEE OETM. 6

URTH Fll .!.

2
1f7

SIlCSLOPE
IlISER TRENCH UNO£RCUT
SEE OET..... 12

F-=AT£D to'E BOOT 'tIlTH
ST-.ESS STED. BNCl
~. THS INQ.LU:S CD.LS 7 TtflOOGH 14
_Y i'HJ Sf:COND'fIY 8 tlCIl
IK1 24 INCH LOOiATE RISER PtPES

---WElD 40 loll. TExTul£D H>P( eN' TO H>P( BOOT
SYNTl£OC~ LAY!R WlTli
40 .... TEXTlJREO tcf'( eN'
_ CREST OF

PERIl£TER I!ERU

SEE ORAWIHC NO. 251. FOR RISER V.'U.T FOR
CELLS 5,6 JH) 7, 10. U JH) 14.

1 PERI£TER lEACHATE TIUNSfER Pf'E
OCSCHNlGES TO RoIJ-11FT STATION.

2. PROVIlE VO· WEEPHOLE .. HOSE 25'
FRON Nfl RELEAS£ V/lLVE STRUCTUlE
TO 0RM4 HOSE i'HJ AVOO FREEZIHC.
PUT P.oINT -.c AT WE£PHOLE.

J. PROVIlE WEA~ SIGN TO BE
WOltOlD ON DOOR STAn<G·
"VENTl..ATE WlTli PORT..a.£
BLOWER BETORE EHlERlNG"'

•. PROva: SlUUIR VAU.T fOR ALL RISERS,

M6.

2" Fl.ANOEO OUICK
CtHECT COlPLING

PIPING CtHECTION REOUlREHENTS
FOR PllIIlA/lY VAlA.TS

T~ ':J~:fcm~ ..t.

--~:A~ I
J/O· OCPNCSIOII JOM" ~J --

2- t«lPE --- __
-- -- -- -- -- --

PRII_Y EFFLI£NT PIPING

CAST - IIH'LACE tWl
PRECAST CONCRETE VAll..T

HOf<OA !MlNERSIa.E I'\N'

~ ~••,~~3DSOiJRCE

SECOt()MY EFFLI£NT PIPINl-----'

COAT eJaElllOR lIALLS

COAT CONTAIHlEKT AREA

..t. SUlILRS&.E 00l/0fT TlIllER SWlTQi

lll.CO TYP£: .l>-OJSTOW
~~~~DOOR,.=_WlTli=:.:- _

488\' POVEll REaPTAO.£

IHSTllUEHTATlON SPUCE BOX

IHSTllUEHTATlON SPLICE BOX ---____

I 28V-""'--_fi---+--+H++H-l
488\' -"~-"e..+-+-:..:....-'-'-'~"

0101TA(,~~--,L.-~--4--f+-J

TO EOUIPHEHT NW.OG ------B--+-0011

AACK -------c... =:::::: =::::::
2"R1C1l tlSU.ATlON

~t.':I~C:~T~:"~OU,..:I~REJ£HT~~~S__-il""";-;--~

ORAWINC NO.

25

ru: NO. ....55275

fEB 2 12002

ORAWN; TITLE ,

LEACHATE EXTRACTION DEl,6JLS
CELLS 1 THROUGH 4

CWY Cl£>OC.... S£RVlCES. INC,

WOO£l. CITY. PVGAAA COUHTY.I£W YORK

11-96 ,to()(J) NOTES floS a>8

CRY CFF

REV DATE Il£SCRlPTlON OR BY API' BY

[)[S BY J/TS' PflO,£CT NO. 17365 DATE FEIlRUNlY 1991

ORN BY FLO RESIlU,IlS WN/ACOoIOIT lHT 1

CH< BY MGfl

mv B T~

35

PRIo/ARY FLOW WETEJl ELEWEHT IS OP11OPC.'l.. F
FLOW WETEJl ELEIoEHT IS EUlNATED,~ WAY BE
Rl.tl IN A DI1£CT ~ ~n<G Tt£ PtPE TRAP.

2-02 ,to()(J) SUllLRSIllLE fU,f' f loS a>8

----OATE

2-97 ,to()(J) CELl. 7 BOOT HOTE f loS a>8

7-97 WOOFED,..,Il CAP ON SECTION A-A floS a>8

NQT£S:
1 TKS COHfIGUlATlOH IS TYPlC,Il OF ALL VNA.TS.

2. WQOLlUIl WECHNlIC,Il S[,Il SYSTo;
EOU,ll TO ~ SOL

3. "'10va: V8" ST AKESS ST£EL LEYn
OJllTROL SENSOR PU.LOOT C..a.£.

o. ProVClE 2" H>P( OR SOi 00 ST£EL PtPE FIlOW
B"lL V,IlVE TO O\ICK COUPltlG.

5. l[H( SENSOR OCTEClION'
?il0llE (TYPl< WNlIlICK SERES 27 ELECTROOE

flTTtlG. WOOEl. 3E2C JH)
ELECTRODES (21, OR EOIJ,Il.

RELAY (TTPj, WNftCK SERIES 27 HTRIHSICALLY
SAfE CONTR<lL RELAY IIOOEl. 27A'£O,
OREOUAL

M6. ~~~·f:'.r:t~.V1u.TFOR
It,. 7.

6-97 WOOFED flN,Il CAP ON SECTION A-A floS a>8
4-97 .-ooro NOTE 7 FIoS a>8

36

2' 8RAHOI SAOOLE
OR 2' TEE 8RAHOI

2" H)P(

1 110· E:POW HOSf: TO PRlWARY
SIOESLOPE RISER b.

f£ATER

FUTURE PERIWETER
St.flFACE WATER.----1Jm,.,.,.-""---- OIVERSION llERIoI

4..-1~~~~ -++-T--2"FL1NG£O O\ICK
In' BALL VALVE -I:--jr---':"--':':~~ CONNECT COU'lNG

t~: ~APPED~~_-+-+--:::::::%f
In' N'T II~SERT
VITll HOSE~

A~+-+--~~
(sa: NOTE 71

LEAl< OETECTION SENSOR
SEE Il£TAIL D

~
ON MAVIN:; NO. 34 ---f;l-....

I!'LET SIIl£ c:f=====t:=i:t=:o:==~==~:o:i:E:t::::I===:::::t::J OUTLET SIIl£or VAll..T - - OF VAlA.T

LEAl< DETECTION SENSOR tiOHOA SUlWERSlBLE~
SEE Il£TAIL8 WOIl£L 'WSP33

903 V3 K'. , VO· OISCHARGE
(CELLS '-0 _Y V,t<A.TS

ON MAVrN:; NO. 34 ONLY) ffi h.
\&

RISER VAULT - SECTION 8-8

A

2'- 5DR-n to'E
SIOESLOPE RISER

________~J

10.0'

ExA.0Sl0H PROOF HEATER JH) AO.AJST.oeu: TH£R\oIOSTAT (40"-90" n.
CLASS t OMSIOH ~ CROUP C. 11175 WATTS, 120V. SNll£ PHASE:

RISER AND VAULT - PLAN VIEW
SC,llE' r-2'O"

RISER AND VAULT - SECTION A-A

1:>
on

2.0'

ITt
i
l

~"l SYSTDI

ROlOV.oBl.E CRATING

A



AS SHOWN

25A

ORH BY *'" 8Y

DRAWING NO.

TYPICK. OF .ALL
00.... CONT1lNMENT
PIPE WJLL
PENETAATKlHS

PIPE PENETRATION
SOLER CErCO
VOLCt.AY OR EQU-'l.
£A

OESCRPTlON
CT NO. J4282.1OO SC-'l.E'

OJECT'

St£ET TITLE'

LEACHATE EXTRACTION M,1,
DET,6LS CEllS 5, 6, 7, 10, 13 N¥J 14

I
I

I
I.

~I--

DISCONNECT SWITCH

CWM Chemical
Services. Inc,
Model City Facility

rA
SECON:lAAY SDESLOPE RISER

CENTERU£ 8" 00... PRalAAY

( COllECTION F'lPE CELLS 7, 10, 13 . r.. PEI£TAATlONIH) '" SOLER CETCO VOlCt.AY
TO EQlJF'\£HT lUCK OR EQUK. (CEll 7, 10, 13

I I /'Hj 14 TYP.I.t.A

I· . I
I I ~

OIJcak!(
FEB 2 1. 2002

DATE

:..:=~!.~:"""_--T----·V2" NPT INSERTWITH HOSE_/
\.-==----+----6'-0- V2" ()

TRN<StUCENT /POLYETHY!.ENE
TUlING

/
__ ~HOPE /

PL,tN - PRIMAAY / SECONOAAY RISER A
PIPING ,AND ELECTRICAl...

SC.'U l"' • 2'

EP OISCONNECT
SWITCH

WJU.-1otCUfTEl) CONVECTION t£ATER
<EXPlOSION PROOFI INOEE:CO, MODEl.
25J-I'021-OI87\I, W/lllLT IN
THERIiIOSTAT. PROVIlE UNT

I WITH "'A.T-II TIlNlSF()RIj£R.
l8 KW, 480 V, J PHASE1.:. ·'ff'ROvro. EQUK.I.

I

A 10-96 I«> J" PPINC OPTION FAS CPS

&. "-96 AOO€O COLLECTKlH PIPES CEll 7 FAS CPS

A 10-97 IIOOFY fOIl cnu • """""" .. FAS CPS

A 4-97 KJOEO CElL 9 FAS CPS

SECTION D-D PRIMAAY / SECONDARY RISER
VAULT PIPING AND ELECTRICAL
SC.AL£ r • 2' (SEE DET..... J FOR CELL 5 I'RIlINlY PPM; INST-'l.LATION>

2
5

RlKI' ~MA1"-1,-7--:96c::-+AOO€O:==-..:CEl=L:....IO=- -=-=__=-_/--:F-:ASc-t--,::,CPS'-'--t
& 4-96 RELOCATED CONVECTKlH t£ATER IH) EP FAS CPS

LEN< OETECT PROBE
SEE OET.... 901 owe. NO. J4

~
SLOPE flOOR

--m...'M£-
LEN< DETECT PROBE

24" $DR-" HlPE
PR1f,IAAY SlOESLOPE
RISER

2" QUO( CONNECT COLf'LlNG

J" HlP(

J" QUICI( CONNECT
COUPUNG
3" flEX HOSE WITH
QUCK CONNECT
COUPLING AT
EACH END

J" flNlGEO QUO(
CCtlNECT COlf'lING
fUoUi.E

2." SllR-" IO'E
PRlMNlY SOESLOPE
RISER

BeEDOEO TS8X3X3/8
FOR PORTJeLE 1ffiCH

:z- RIGD IHSU.ATlOH
OVER VOLCt.AY PN£l.S,
<rt'P.I

NTS

EXl'LOSlONPROOF SEK. (TYP)

:z- flJHCEO
QUCK CONNECT COUPLING

2"1O'E

r24" SOR-" HOPE PRlMAAY
/ SOESLOPE RISER

be, 1-:::-i3~-=2:..."..:.P....::IP..:.IN:..:.:G:::....;;IN:..:.:S::.T:..:.A1...-==L;,.;AT..:..:I.;;:,O.;.;,N_C..:..:E;;.;;L;.;;;L_5",,
5

SECTION C-C PRIMARY AND SECONOAAY RISER &.
VAULT PIPING AND ELECTRICAl...
SCK.E r . 2'

C
5

5 PRIMARY / SECONOAAY
SCILE r - 2'

8 SECTION 8-8

&.SUBI.lERSIILE ONIOFF TIllER SWlTCH~ ...

120V WEATHERPROOF GFOOU'LEJ( RECEPTACLE~ ~o.KlUNTED ON OOTSIlE WJU. OF V.oa.n ~ to

~ POWER RECEPTACLE, O:i.
(EXl'LOSKlH PROOF) ? ... l<
CMOUNTED ON INSIlE WJU. OF v.oa.n :. ,..~ J.
INSTIlUlENTATION SPUCE BOX ~i5
(J,I(UIT£Jl ON OUTSIlE WJU. OF VN..l.n~ ~~
INSTRl.HENTATlON SPUCE BOX .
CUOUNTED ON OOTSIlE W-'l.L OF v.oa.n~~
CROUSE-...os CAT. NO. DRE2J13
INSTJU. MATCHING PLUG ON

MOTOR CJeLE II " II II

" II " II
II " " II

120V IWWWI
=£- .fHl"" II
~ - - - _.n....c -'=fJ SEK.£R CETCO VOLCt.AY
'-] - - - OR EQU....,AA

TO EQlJIPt.lENT • t -- . Ct.-'SS lllMSlON 1 GROUP 0

PIPING COO:C:. REOUlRENENT~' ~~~::sa:=
r~~~fY SYSTEM ~.'. ~..' FOR PRlMNlY SYSTEM (SEE NOTE 6).

f'RIILtilY EFflI£NT PI'tNG HONDA SUBlolERSIlLE PlY'
SECONONlY EFflUEKT PIPING _ -. ~:~~CH1RGE&.

&. CONNECT 120V POWER stf'PLY CORD HONDA Sl8oIERS8.E~
TO no IH) OU'LEJ( RECEPTACLE ~:~~CH1RGE b:.

CUT 0f>EMlG !'S RECllM'lEO
110 SEK. NlO<H) J" IO'E
PIP1HG lIlTH IO'E EXT1'lUSlON
WELD OP1lClN1l. FuHCED CONNECTKlH

:z- RIGD IHSU.ATlON WITHIN "'-0- OF RISER VN..l.T
OVER VOLCt.AY PN£l.S,

<rt'P.l b:/I." S.S. K-.OCK FITTING

HONDA SLQlERSIBLE~
MODEl. .'tl';>PJJ &.
VJ 1f','I."~

NOTE' JU. RO'E '«112".

WATERSTOP (TYP.I

PL,AN NOTES

ROIOV~
CRAlH: (INSTJU.
ON BOTH SIlES OF
VN..l.n

t X DENOTES RISER TYPE 6.:Z- HlPE RISER~ llISCHNlGE PlPING TO CONI£CT TO
lP)-I'RIlINlY RISER 1PPROPRlATE EFflI£NT PIPING'
(S)-SECON:lNlY RISER ... PRlMAAY RISER~ lllSCHNlGE P1PlNG SH-'LL CtN£CT TO PR!MNlY

Y DENOTES CEll HUMBER. B.WL~~R PlY'~ PIPING SHJLL CONlECT TO
2 W¢~t"t(~;~W~~\~l SOE SECOI«lNlY EFfll£NT PPINC.

COLLECTKlH PPINC. &7, MOISTURE ElEMENT FOR PIPE LEN( OETECT SH-'l.l BE
J. lIRROR PI'tNG IH) ELECTRIC.... EQUIf'I,lENT INSTK.LED ON PR!MNlY IH) SECONONlY INflUENT (H.ET

INST-'l.LATKlH OEPENOING ON RET SIlE OF A SIlEI PIPE,IN VN..l.T.
lI.'H1OlE. PIPES PASSING THlV CftATlNG SH.'U. 8 _Y flOW METER ELEMENT IS OPTlON-'L F FLO'll IETER
BE ON OPPOSITE SIlE OF REMQvJeLE GRAlH: SECTlON. •ELEMENT IS ELaIINATED, P1PIHG MAY !IE RLN IN A C'RECT LINE

4. ~6 ~~V.::l':.~~~~ ELUHATlNG Tt£ PIPE TRAP.
/'Hj Hi'HjL£ ROIOYEO IH) GIVEN TO OW>£R.

S. 1-0- LONG SECTlON r IO'E F'lPE FASTENEO TO INSIlE
WK.L OF 24" HOPE. SECURE TO 24" IO'E WITH
ST!'H..ESS STEEL Ct._S JKJ SCREWS OR t£AT FUSE.

SLOPE flOOR
TO SI.U'

TIfIllERGl-'SS CRATlNG

NOTE' JU. RO'E ._:Z-.

SECTION A-A A
PRIMAAY / SECONDAAY RISER V.4U.T
SCK.E l"' " 2'

PRIMARY / SECONDAAY RISER VAULT
sou: r - 2'

PLAN A

fIlERGlASS
SUPPORTS (TYP.I

+.::.

t SEE SPECFlCATKlHS SECTKlH O6S15 FOR OET.....S OF
fIlERGlASS CRATING /'Hj S<PPORTS.

2. JU. CRATING SH.'U. !IE ROIOVUBLE. HOLD OOWH Ct.PS
SHJU. !IE EASLY ROIOVED. SECTlOHS OVER r-O"Ct.E1R
OPENNG SH.'U. NOT !IE FASTENEO DOWN /'Hj PROVl?ED
IN TWO PIECES.

J. PROVllE l-THERN WOOEl. ,.7JAV28 (115+60) ElECTRIC 1ffiCH.

GENERAL NOTES

5. INSTN..L SIGN PROVl?ED BY OWNER ON SIlEWiLK DOOR
WITH FOUR ST!'H..ESS STEEt FASTENERS.

6. K.L PPI'lG SHK.L BE HOPE, VK.YES SHJU. BE AS SPECFED.

7. _OR INST-'l.LATKlH OF PIPING, CONVECTIOH t£ATER, IH)
ELECTRICK. EQ<.FMENT WfTtIN VN..l.TS OEPEIONG lJP()H WHCH
SIlE KET PIPING ENTERS VN..l.T. SEE Pl.Nl NOTE J.

A 8. RISER VN..l.T PIPING C~ATIONS MAY VAAY WITH FlEtO CQtI)(11ONS.

& 4. CO~T~:V IN ACCOR01NCE WITH MmJrAClUlER'S RECMREMENTS.
B. INTERIOR CONCRETE BELOW BOTTOM OF DOOR OPENNG SHJU

BE COATED WITH SOLUCOAT ..co, CONf'UR 1521J72 OR N'PROVED
EQUIL,
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Final Rule For Liners and Le3k Detection
Systems for Hazardous Waste Land Disposal Units



% federal Rcp,ster I Vol. 57. No, 19 I \Vedne~y. January 2.9. 1992 I Rule~ aod ReguIatiotU

".ds. Water pol.!u:ion control. Waler
Juppiy"

Dated: January 15. 19S2.

V.-.llum K. Reilly.

M6Ut=U'O c.or.

For the reas~ set out in~
preamble.. chapter I of title .0 of the
Code of Federal Regulati= is lUDendeti
as follows:

PART 26~AZARDOUSWASTE
MANAGEMENT SYSTEM: GENERAL

1. The authority citation for part 250
continues to read as follows:

IullhariIy: u u.s..c.. fal5.. OIl12lal. 6;ll21
et9 Z7. et9JO, 09:H.. tl605.. rn::rJ. 6SJ.ll. 09J:9.. and
eX'i.

:. Secoon Z5<L1C i:z amended by
adding the definition of -replacement
l1111t- in alphabetical oreier. 4Ild revuing
t:Je dennition of "SUlDp"' to read as
faUCJ"<"T.

Replacement unit means a l=.clfi11.
surface impoundment. or was:e pile unit
"') from which aU or substantially all of

~ waS1e 13 removed. and (Zl that u
sequmtly n=5ed to treat. store. Ol'

soose of hazardoU3 Wa3te..
R~placement unit'" does Dot apply to 8

urut frum which w43te i. telDOTed
duri.n.g clesure.. if the auh.s eqUel1 t~
solelv involves the dispos.al of waste
froe L~at unit and other cloains uniu or
correeuve action areas at the Ucil.ity. in
a cco.rtiance wi1h an aflpl'Oved closure
plan or EPA or State approved
cor.~ve action. .

54= menn arrr pit or resttVOir that
rn eru tb e definition of tauk and tho&e
tro~hs/t:renchetl co~ed to it that
serve to collect~ wall'te~
tralUport to haurriotU wa.n: lI'torage.
t:"el!trnenL or di'1'<n41 facilitie3; except
that as used in the land.lilt .mace
impcru:nci:me:nL and wasU: pile rules.
"sump- mealU any lined pit or ru.ervoir
that lerve.s to coilect liquids <:iI4ined
from a leachate collection and removal
sy.tem or leak detltCtion system for
lub&.equeot removal from the ~1Um..

PART ~,I.HOAROSFOR
OWNERS AND OPERATORS OF
HAZARDOUS WASTE mEAT1.lENT.
STORAGE. AND DlSPOSAL
:AClUTlES

1. The l!'tlthority dation for pm ZM
continues to f'e1ld u fonawc

Authocity: C2 u..s..c.~ell'1~a).. OQU. &D4
e9::5.

2... Section 254...15 i. amended by
reVlSlng paragraph (b)(4) to read as
follow~

(h) •••

(4) The ~encyof isupection may
T"!lry for the ltem3 un the adletiule..
However. it should be baaed on the ra te
of detenoratian oi the equipment and
the probability of an eny~ta1or
human health incident if the
detenara tion. mal.fu.nction. or any
o;>erator error goes undetected between
irupectlons.. Areu subject to .pill3.. such
~ laading and =ioa~ lI:I"et3.. must be
irupeeted daily when in we.. At a
minimum.. the inspection schedule mtISt
include the items and frequencie3 caUed
for in {§ 2M.174.. 254.19J. 254..195
2&4..22tl.. 2t\o4.2S4.. ZB4..Z:7a. :M-3O:1. Z54-J t7.
:E4.OOZ. 2M.lCOJ.. Z54.105Z. Z54..10S3. and
2M.I05a. where applicable..

:J.. Subpart 8 is amended by adding
~ 21>4.19 as fallows:

~~ t II Con.atrucnon qtWfty asauranc.
~

(a) eOA prog:ram. (l) A oonrtraction
quali ty auuran.c.e {CQAl program 13
re1:juired for all rorface impoundmenL
was te pile.. and lanci.Iill uni ts that are
re-qui.red to comply with § § Z5U21 (c)
and (d). 23-US1 (e) and (d). and ZM.JU1
(el ami (d). The program mast eIUU1"'e

that the =truded unit meets or
exceeds alld~ aitt:ria and
specificatiom in the permit.~
program ml1llt be d1:Teloped and
impkmen\ed under the direction of a
COA olfia:r'Who is a~t~
profes3iooai~.

(Z) The CQA fKvtt aM1DllIt .ddres:s
the fonowtng~ eamponent:s. .
where applicable:

(l) FoundaUotu:
[til Dikec:
(iiJl ~eebility .soil linen;
(iv) Ceome:mb:ranes (ftexibk

membrane lincral;
(v) Leadsate coiledicnrand removal

.ystems and leak detection ~teau; and
(vi] flnal cover~
{b} WJiUea CQA ploD. The owner or

opentar of lmita aabJee:t to the CQA
~1U1Ciu~(a' of this
.eC::tl.OG must de.do" ead lm;nement 4

writteil CQA pLan. The "i.u mast
identify .te;N that will be used to
ll)(lQjtor aDd dOQunent the quality of
tnataiala aDd the coaditioa and manocr
of their I.n.ataJlatloa. The CQA plaa mlal
In.du.de::

(1) Jdentiflc:ab oJ applicable units.
aDd a deacripdoa of how~ wiU be
corulnlc:ted.

(Z) IdenuIi(;;)ticr.:l of key personnel in
th~ developrr.~nt lind implement:ltlcn of
the CQA plan. and CQ.A,. officer
qualifications.

(3) /\ desatption of insp~tion and
umpling acuvitiea for all unit
componenu id~ntified in parBgnlpn
[a)(2) of this section. including
ob3ervations a:xd tests ~t will be =ed
~ d.urinJ;..a.nd.Iter colUtIuction to
e1l3Utethat~ eotntruetlon materiau
and th~ inslaUed unit components meet
the design specifiCdtiolU. The
de=ription must cover: Sampling ,ize
and locations: frequency of te.sting; data
~valuatioDprocedures: acceptance and
rejection aiteria for construction
materials: plalU for implementing
corrective measures: and data or other
inlonnatiolJ La be~ and reta~
in the operaung record under t 2S4J:l.

[cl QJDttilt.s ofprogram. (1) The CQA
program tIllU-t ioclw:iJ! ~ations.
irupecrioos. te.st..1. and measu:r-e=t;s
lufficient to ensure:

(i) Structural .tability and integrity of
ail com.po.oetlU aI·the unit i&ntiIiod in
p.8ntgn'1ph (a)(2) of this Rcti em:

(ii) Proper constroction of all
components of~ linen.. leaclute
collection and removal system. leak
detection .ytrtem. and final~
1y3ten. a=rd.iIl.g to pamit
speaf~ ana goodengoi~
praetice3. and pro;>er in.tallation~f all
components (~pipes)a=rd.ing to
design specifications:

(iii) Conformity of~ = tuiala tae<i
wi th design and other ~tcri.al
specification, uo.du § § 254...ZZ1. Z&l.ZSl.
and ze.L3QL "

(2) The CQA program shaJl indnde
test fi1l.s rat compacted soil1ine.a.lUing
che same compaction methods u in the
full.cale unil. to ezuure that Ihe lin.ena
~ constructed to meet the hydraulic:
condnetiTity~enuof
H 26UZ1(cl!l}{i')(B). 2M.ZS1(e}{l)(i){B}.
and 26U01(cl(1}filfB) in the fidd.·
Compliance with the hydraalic:
condoctivity l"eQ'l1irements znun be
ve1"i.fied by using in~tu testing on the
cons trtIeted test fill. The Regional
Adminiatra toe~ aCl%pt an .lteTrnl~

demonstration. in lieu of a teat fill'
whcn= data are ..rffinent to .how that.
constnx::ted soil finer will meet the
h)odnaaJic: ~.nq¥i.n::mesJU of
§ I 26U21(e;J(lXil{B). 2M.%Sl{cU1)(i)(B).
and 2.64.JO:1{c){1){il(B) in the iidd."

(dJ Cet.iljcrztioa. Waste .hall DOt be
receiYed in • =Jtaubtec:t 10 i 2M.19
llDtil~ OWDeI' or openator baa
nbaUued to the RegKJoal Admini.trator
by certified mail or b..and ddiYety •
~1fic:aUcn~ by the CQA oLIic:er
that the app~dCQA plan h.. been
sUcce3sfully cam~ out and that the unit

f
f

1.
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practices to those :specified in paragraph
(el of this .ection iI the own« or
operator demolUlrates to the Regional
AdminialrBtor that .uch design and
operating praeti~ t~thet'with
location characteril1ia:

(1) Will pre-rent the migra tion of an y
hua.rdoua constituent into the ground
water or aurface water at leat ..
efIectimy as the Ime:rs and leachate
collection and removal system specified
in pant1lf1!pb {e) of thia aection: and

(2) Will allow detection of lealu of
huardoua COrt3tituent.! through the top
I.i.aer at H:a I t IU eIfectively.

(b) •••

[51 Monitoring. testing or aoalytical
data. end cornctive !leliOD where
reQui~ by subpart F and § § ZtH.l9.
2.54.191. 264.1S3.. 2t\4.195. 2M..1ZZ. 264Z!:l.
:.64226.Z&USZ~ZM..Z:76. 2M..Z78.
:54.200. Z6UQZ..-2M..104. 26t..309. 2B4.J.41.
::&4.002. ZM.I034{C}-2M.10'34(ll: 25':.laJS.,
:G4.100:J(d}-2lH:J06J(i}.lInd2M.IOM:-'

.' a .J:.. .. '~-.'l - -.

neeU the reqcirement. of H Z84.2Z1 (e)
or [d). 264251 Ie) or td). or 26-4...JO'l tel or
(d); and the pro~dure in § Z70.JO(I)(Z)(ii)
of thi, chapter h.:s been completed.
Documentation .upporting the CQA
offi~r"a certi£iationmust be fuzuUhed
10 the Reg;onaf-Adminiatrator upon
request:; : '~'.~":: '

4. SeCtion iMJ3'u amended by
revt.ing'~ph (b)(6)to read ...
fallowa:, .

complctt:d soil malerial with a
hydraulic conductivtty of no more than
1 X lOr'! em/:sec.

[iiI The linen must comply with
paregnplu (al (1).(2). and PI of this

.•ectio~ ..
(Z) The kachatt: roJIection and

removallystem between the liner1. and
I.mmediateiy above the bottom
composite liner in the caM of multiple
leachate c:aUection and remova.l
.ystemL I, aLao a leak tk:U:ction $ystem.
nw leu cktectiOQ I)'stem malt be
capable of detecting. collecting. and
removing leaka of lun:.ard01l.l
eOlUtitaent.! at the earfj~ practicable
time through aU areas of the top liner (f) The In'o"llet' or operator of any
likely to be exposed to wute or repl.C%meDt Sllriace impoundment unit
leachate during the active life and po.t- I. exempt from peragrapb (e) of this
clo.ure care period.. The requirement.! .ect1on it.
for a leu detedioa I)'.tem in this. tllJDc e::rirting tmit~~ed
para.gnrpb art Ntiafiedby installation of in rompwmCe'with the delriglutanda.nh
a f)"tem that [&.:a(.-minirmr~·. of~ona JOO4 (o)(l}{A)(i}.ancf(o){S) of

(I) CanatnlCtedwith a bottom .lOpe on theR~Cai=riIltion and"
oDe perceafor~ ,-,::;~,- : . R~,·ltct:and. :, ": > _. . .

[ul ean.tructed ofgrmular di-aina.ge··. (~)....... '--'-. .;;.~.~.on'. ~.L_I:::""":';' ....-t
maleriaIs'1'rith a hydrauliC c:ooductiTity . .. ·1~~ uu ........ .v uo:uo::T~ UUI

of 1)(1.0"" ante« ormonr and. the liaedrnatfu:n~u~ed.
thid.:ne3s of.12 fDcbes (3Q.Semt or more:
or. CXOClSU"QCt.ed of qnthetiC or geooet ~N~'-l i 284...Z2:2 and :zM.Zi:i are
drainB:ge·matcriaia widf.~ added to read as foDows:

of 3xlo/-t m&.aec or mOns:: " § Z&U%2 "'-don~ ........
fWJ~ of mau:ria1a- that are

chemically lesistaut to the~ (e) The Regional Adm.iniaaator &haIl
(e) The <nYDC' or opc:r8tor' ex! each 0", ~ in the 8l:Irieoe impotmdment llpprlTt"e lID action leaita8e rate r~

su.1ace impoundment =it oa which and the leechate~d to be aurfaoe impoundment mrita subteet to
con~troe:ion=0:3 alter Jano.ary generated. aDd ex! JUf5dent mength and § 2.6UZ1 (el or (d}. The action lealc.qe
~ 1992.· each ia tem1 explD1UOD of • thid:n~ to~ collilpse under the rate h the ma:rimtl:m~ flow nte
suria~ impoundmc:at unit on which p~ures e..xcted by overlying wanes ilia t the leU delectiOQ ayatem (l.DS) can
coo:stroetiaa commences after tufy 29. and &Dywute c::oTe:r mat.e:ria!a or remave without the fluid heed on the
19'32. and each replaecne:nrex! CIl .' . eq'aipmcnt-uaed at the sariace : bottom !mer~ tioot.~
c::xisting sudac:e im.poandmeaumit·fb4st. 1mpocmdme:nt,' , . ,~ -=:: ;.. ac:tioa~Ta!e:must include au
is to COmD:lCDC'e reuse afterJ~zsz:.1jJ92;-; ,[tv),Dcig:Ded:aDd opentd to.: ~ " . _ adequate aafety mm-gi.J:l'to aIlow·far
lIllUt ioatall".two-or morei.iDen an~-,.-., " mjniTnij:a dQa:i.a& dm:in;':tlie .ctiTe ure':. uncertaintiesin the.deaigD (e.g:. Ilope.
leachate'"colledicm.imd re:maY'ehY'Item ' andpoc(~pes::iod:"ami , . : ..~ oandDdivity. tliid::Dea of .
~twee!l~'~" ---,' (v) Caaalntctedwitb.-ampa &Ad liquid ~ maten.I}.~
COlIlIne.O<%$ is .. defined ~, 200.10 of, removal'method.~e.g..'pampa)of opcn~'aDd Ioc.atioa of die IDS.
tilia c:hapa:r1lDder:"e:tiatiItg~,,~ .flIffice:nt mt to c:oUect and remoTlI wute--Ddbch.t~'

[1)(i} The·JiDer~D1l»t iadu<ie::...", ' liquj~ from tha.wmp and 'pre"'Clt ' likelihood and amoautll of other lOarces
(At A tap SDerd~d GKi-. -, llqaida from~ttp tnt. the of Uquids to the IllS. and Plopowed .
~eructed of material.- (e.g;. a drainage layer. Each unit must have it. Idpotik .aiona (e.g.. the IlCtiCJllleakqe
geomembnnel to prevent the migration own tump(.). The~ of each RmP rate must~kkordeaeues in the flow
of haurdoua conatituenU tnto aud111ner and removalqatcm muat 'j:lnmde a capadty oC the wystem <J""er time
daring the ad1voe lif. and poc:t~ method f~~ and n:cot'Ciing the rnult1n8 from ailtatSon and d.oggirtg. no
care period; UId ,. volume of Uq'lZida plUent in the .ump lsyoTer and C"e1:l' of.-yut.betic

(B! A compo&ita bottom l1n.e:r.. and of Uquida remol'ed. <:oalpODartI of the .,.wtem..0fl:ibuldea
co04ia1iJ:1i of at l.ut two ruDpooentL. (3)n. owoer Or opent«·thaJ1 coDed pn:uurea. de:.J. .
The upper compoomrt moat be designed and rameJft pazizpebM I1qWd.a in the (b) To dctemrln! if the action leakage
and~ of mat.erlala.(c.a- • ~·to m!rTtmtw the bud OIl the been~ the 0W1Ift'«
g<:omftTDbnu:Ult.tD pnvcut~migraUoa... bottoas-J2Der.~·'~·"·.... ,... ....: •. ;,..:. "... - trX'anzst CGIITft:I't. or· .'
of ha:urdaua-c::oruUtuent& tmo· rh1a .' (4) The awaer or operafoe" of. leek',' 60w nata m
compoDent etm2ng (he ~l1foand detection wystem that .. DOt located un a:r to an
po.t-clo.Ute c:a.re period.~Jo",er ccmplolelyabcml the Macma.l bJ.ih rata ac:re
compaD&l11_t be deCgDed:aDd ......ter table m.t dcDonatrete Ibd the J>CUiay) for _ch lUmp- e

.coruaue:tltd ol materia1t to minima.. the op«ftUon of the leU de1a:tioa .,..u:m Rqianel ~dmtnl,rpotgr applG,es •
~ tioD ollaa1&rdoua COGatJtDenta t! • will DOt be itdiatdy aHected by U1e .dilImmt c:a.lalatlcm, the rn:r:wp~
breach in th.-upper rom po1DCDl,wen: to preseDOe oISf'OlIDd weta. . .1LDua1t.h1:u.Ach ImDP mlISt EHr· ":.
0CCUl'". n.. lower CXlCIl.pO'M'!('D:IU.t be .,. «I) 1'he RqkIoal~ UW]" caJ~~.JhmBg.tbeecttve Ufe-
=natru.eted of at lea.. 3 feet (~ em) of approve altemative design or operating Ind doctae pciod. and if the 1Utit Is

s. ~mr2Mznu ~cfid·by:". ~'"
, redrngnat:i.BiP~PM (n. w.. and (hf

a,~f&J~ (h). and m. .'. - .
re~pectiV'el~ by T'e'Vltlng paragraphs (e1
and (d1;and byad~Dew plC"agr%Ph
If) to read u foUo~ .

.. ,



, .J in aeeordance...with.§.2&4.228(b).
.mon:nly during the.posl~losureQ~

P~.Q.o..Q~J.l~n:non~ly moniloring is
. ~uir.ed. under § Z&4.226{d).
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(iii) A.3Se3S the seriousne" of any
leab in lerms of pOlential for eSQping
into the environment or

(Z) Document why .uch assessmenu (c) The owner or operator of each new
are not needed. waste pile unit on which corutruetion

§ 264.223 Re-.pon.. actions. 1, Section 264..2Z5 i. amended by commem:n after Januaty Zll. 1992. each
(atThe.o,~eLQt9P~~tl?Lo.c.',urface adding new paragraph (d) to r-ead U lateral expansion of a waste pile unit on

_impoundmenLuniu.subjectJo. i 26(..2.Zl follows: which COl1lttuction commences after
Je) or,(d) rpwl have an approved July Z9. I99%. aDd each ~Iacementof'
· r-espon.se.actionpl3.J1.before-rtteipLo( § 2S-U26 lolonItoring 80d~ an e.xistiDg waste pile unit1hat is to

_'I!'.ast~_The respoD.3e action plan must commence reuse after July Z9. 1992 must
set forth the actio", to be taken if the (d)(1) AD owner oroperctor required iD.3tall two or more liners and aleachzte .
action leaKage rate has been exceeded: 10 have a leak detection system under collection and removal"aystem above
At a minimum. the ~spon.se action plan § 254...2.2l (c) or (d) must record the ;lnd between such liners. \Al1Itruetion
must describe the actio", specified in' amount oC liquids removed from each commences-, ia as defined in 1260.10 '.
paragraph (b)'of th.U section. leak detection .y.tem sump at least under -existing facility-.. :

(b) U the flow rale into the leak once each. weekd~ the active life (1)(i) The liner .)"Stem must include:
det«:tlon system exceeds the action and closw-e period. (1\) "to 1:_-- d . _..I d(Z).Alter the finaJ cover ~ inslalled.. .n. p u.w:::I" e3~t= an .
leakage rale for any -,ump. the owner or the amount of liquids removed from . constructed of materials (e.g.. a.
operator must.: each leak detection system lump must : geomembrane) to prevent the migration

(1) Notify the Regional Administrator be recorded at lea.t.monthly.lf the " of buarrlous COtUotuenta into such liner
in writing of the exceedence withia 1. liquid 1~1 mdt.e· .....""'"Ita""; b.el.ow'the .', during the active life aiui.post-dosun: .
days of the detennioll.tiocC_ .' " . pump o;;"ting.Je;;{for 0:; ''': _..' care period; Ud '. . .'

(2) Submit a preliini.nary Written. . conseo1tive montli..a.the amount of . '. (B) A composite bottom liner. . "'.'
auessment 10' the Regional .' ;..... . ~ liquids.in the awnps.mn.st be m:orded at con.sistirigof at·leultWo·.componenti:··
Administrator.within 14 days'of the-"·:-:-.:": I . :-.J If .I..:';'li d 1 el' tho The upper Component mUifr,e designed .
dete!miDation:u 10 the amount cif:' eut qUartt:ny, . ....;,. q~ . ev In e,. and coastn1C1ed.. ' 'Ofmaten.ah (,,; ·it' ~. :

. - .ump atar.- bel.eiw the pwiip oj)mt t.ii1g; .: .......
liquiciS."liUly iiourcea of Iiquidi' . level for two''coft;'-tM'e quart~.....the. '.', '. geomembrane) fo·jJr-evmt·the r:DJgration-
'--\ible location. size. and ca~ of any amount of liqmd;in-lli; awn?S;;'tbc. ~:. of bazudous QnutituCits into this····:·· '-.

'., _nd short-term actiotU taken"and co""nnn-"d..ri"".J..· a __~·t:r- -i.nd .
~ recordedatleut~y;lf.at: .. :'. ......-~ _ ..... UlI: .........~ .'

•

ed.: . ,.' .... ..., ," any time during the post-dosure care .',~. post<1osure.care.perl~Thel~~ ,
, Determine to the extent practicable' period the pump operating level is .' . component must be ~e:ngned.~d . .

" toca tion. size. and cause of any lealc exceeded ahmits OIl quarterly or aemi- ~edof materials to mtntmrre.the '
(4) Determine whether waste ~ceipt annual recorciing ~chedules. ·the OwneT IIUgraue:m ofbuardous cxmstib1eDta if a

should cease or be curtailed. whether or opentor maSt return to monthly breach III the upper colJ1l)Onent ...-ere to
any waste should be removed from the· recorcfu:tg of amounts of liquids removed oa:ur. The lower component must be
unit {or inspection. repain. or controls.. from each lump until the liquid.level COlUtrueted o~ at le~ J f~t (91 em) of
and whether or not the unit should be again Itaya below the pump openting cotDpaC!ed aoil~~WIth • .:
closed.: . level for two con.secutive.moDths.. hydnulie conduct1Y1ty of DO more th.aIi:

(5) Determme an~ other Ibort-term (3) ""Pump opCratiDr level-La • liquid . lX~o-' c:mfaec- . _ .. " '.
a~~ 10nger-t~muet:iol1l.1o be taken to :' :.. level propO.ed by the owner or-operator [u) The iiDera.-must comply With...,~~: ~: .~.
tIlltlgate or .ltop any.~e.alcs;and. ' ~. ;;~,,;..~ and approved by the RegioiuDjJ r' ,-:: ; . p~pbs. (a)(l){il. [Lll. and.fW) of this '

(6) Wilhln 30 day~~d: the- '. - :.: "'.-' Ad.rJ:ii.alstrator bUed 011 puinp.iactintion· .ection;.:!::'~-~;:..::--:-..,-. t"'t.~>.--•.:---::.
notificati~ that the.~ctio~ lealcagente .:.:- levela-ump diinemion.l. aDd lrieJ"that (2),ThI:·J~ate.'7!ll~oniind· .: .. _;
ha, .been exe:e:~ed...lubaut to the -:7' '"".'. aYoidabaclarp Into the drainage layer remo:raJSYS~ tmmediat.elr abOve the .
Regional A~tratorthe re3ults .of the. and minjinfyes bead In the lumP:' .'- , top liner must be~~ed. col1ltrUc:1ed.
analyse••pecified In paragraplu (b) (3); - 6. Section 2M:z:za La amended bY : operated. and mamtaiDed tocoUect .n~
(4). and (5) of. thia .ection. the resulu of:: red~tingpangraplu (b)(Zrand remove leach8te from'the'Wute ptle· '.
actio", taken. and action.3 planned:. . . (b}(3) upuagraplu (b)(3) and (b)(4) during ~e active life,aDd po3t~~
Monthly ther-eafter. u loag as the flow· respectively. and by eclding a neW care penod. The Regional l\d.miDistrator
rate i.o the leak detection .y.tem parqraph (b)(Z) to read as foUowa: . will apecify design and operating
exceed3 the aetlonle~ rate. the . coaditiOIU in the permit to ensure that •
owner or operator must submit to the §~ ae-- 8ndpoR~ewe.. the luch8te dqrth OYer the liner does
Regional Administrator a report not exceed 30 an (oae loot). The .'
lumm.arizing the r-elu1ts of any remedial (b) • • • leachate coUecticin and remoirallyalem
actiol1l taken and actiol1l planned..· ....- (Z) Ma.lntaht and monitor the leak mast comply ,.,;th pengraplu (e)(3)(iiij .

(c) To -make the leak and/or detect10a ayatem in ac:coniaDce with and (iv) of thb .ecUoa..' . ..
remediation det.ermiDatiODl in. . _ 'I Z&4.ZZ1(e)(%)(lv) and (3) and .• (3) The leOc:ba~t»lIection and . .:
pan.g:raplu (b).{J).(4l. and (5) of th1J ' .. , %8U2lS(d). aDd c:om;dr,.,;tb aD otherremora16~ betWeen thel1Deis.::and..•·
.ectioo.. theo~or operator muat:.·· appUcabl.leak detediOD ayatem' Immediately .bo-re-th. bottom: .. '. .

(l){i)~e.. the laura of liqufda and requirementa of dUs put .. comtJOaUe liner in the cue of mUltiple
.aunts. of Uquida by aource. ..: . .•... . leachate coUed1oo aDd removal .
] Conduct • ~rint. buardou 9. Section %M.%S1La amended by ayatema.la alao a JeaJcde~on ~t1L'
, tituent. or other analyles of the redeaipatiDg parqrapba (el. (ei). (e). (n.' Thla leak detedioa ..,..tem mUit be

· tJqwda Lo the leak detect10a ayalem to and (g) u parqr-apha (g). (h). (I). mand capable of detectinl- collecting. and
· Identify the aoare:e of Uquida and .::" (Kl. reapect1my. aDd by .dd.lng new . removing leab of bazanioua .

pouible location of any lea.lca. and the paragraplu (el. (d). (e). and (f) to reed iu cnmtituenta at the earliest jrradlcable
hn.ard and Inobilily of the liquid: and foUowa: time through an are.., o( the top liner
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"hly to be exposed to waste or waiver by the R~RI1l Administrator in (11 Notify the R~on.lAdministnJlor
.cachate during the active life and post- accordance with , 2M.2Zl{e). in writing of the ex~.ncewithin 7
closure care ~nod..The ~eots (r) The owner or operator of any da~ of the cetenninalicn:
for a leak delection -vstem in thi. replacement wa.te pile unit i. exempt (21 Submit a preliminary written
paragraph an satisfied by inatallation of from PllIlIgrapn (cl of this section if: usessment to the Regioa.a1
a eysleD1 that ia. at c minim=. ill The ~-;mjt-- conauucted Adminiatrator within 14 days of the

(i) ColUtnldeQ with a bottomalope of In=~ with the~ .tandania determination. as to the amoWlt of
one percentoc~; - ~.-~--." of .ection.3OO4{oU,ll(A)(Iland(ollS) of Uquida.liX.dy14~ o£ liquids. .

[u) Constructed of~.drai.04ge'. the Rc:sou:rce ConKrvatioa and .'. ' pouibIe Iocation..aize.. and cause o£ any
materia.b with... hydraalic cxxadAactivity Reco.-ery Iv:::t and".· ~ -~; :- .' -, leak&. and shon·term actiona t.ak.e..Q and
of 1 XI0- t em/aec OC JDOr'e aDd a (21~ is DO reaaoa to bdieTe that plllnDoeCf:. . .
thickness of 12 inche. (30.5 eml or mace; the liner i. not fuoetiC1ZJi::a3 as designed.· (3) Determine to the extent pr4cticable
or COtutnJcted of .yothetic or~et the locatioa.. m.e.. and ca~ of any leak::'
dra incg-e materi.al. with a Ira nsmisRTity 10.. New • § 2M.ZS.2 and Z64..Z53 are (4) Determine w~therw&S1e reoeipt
of J X 10-' m a Isec or more: added to read as CoUawc .baWd ceue or be curtailed. whether

(iii) Constructed of materials that are any wUte Ihould be remoYed from the
chemically ~'tant to the wa.ste f~ AcUoA laMaoe at.. unit for in.spectiOCl. repair&. Ol' controls.
managed in the wute pile and the (a) The.Rcgionti .A.dminUtralor r.hall-. aDd wbether or not the .wit .hould~
leachate expect.ed.1.Q be generated. and approve an actioa 1eabge rate Cor clo-ed: _.. ,
of .ufficieoutrengthandthidDe3& to· .un£Cle imponndment.uait8.aubject to (S} Detul:l:ti.x1e any other ahoct-tenn
pre~otooIlap,eUDdertlW!~_. 12M.z:j1{c}c:(d~1beactioa Ieakage.-.. and~erm actiona to be tiUu:n to
exerted bY'overliirii w.is~.weal.e:~ .~'. rale i& the muimum da.igDflow rale·, c: mitigate or -wp any: l.eab: and
cover tn3:terfalit.:~.~i!meUfw~ .a{. that the kU det«:tioo ~atetn{lDSl c;m..
the wasfe p:'T:.:....,..." .-..- . ...~~~."""'"J) .• ,. :-.~. remo'nn.,ilhtxuUhe fluid head. OftJ.he""'J' (6) Within JO daYLaftc: the-;. .'

('Ivl'"'-s·- .~~~ ~·",:,:-,;~;;::_;<t:~l ';'. -' naafu::BUon dx3t the ae:::tioa-l-I.-.~ 1
uc ~~IUJU~lCU:w•. ~_~.... botbmiJirv!";eeeJ~.iJ~1?~,;::i'~'~ 'L_ b'~ _-.J-J' _L.--'t~to.............n. ~

~;'Tn:.wn.-"darf~Jfu:.~lidi~Hli': .ctiou~tcma.t.~de'1tO..:: ...... ~~~ u.=
wd j:mt<lli~~pm-oo: aDd ".• ' '~- , a~~·.&retY m.;p.io..anow fot ·>.: R~·.Adminim-ator.the n:suitsg{ the,
',- .. , isridD' .uncermnoe. In tbt de;tg:ii:l~.aw:p;..· " analYSe2 apecified i.il p~phs (b) (3). ,

(·1~~.C:1e4-~ ~._~'~: bydr1sulic,;'::"':'~'''''''''''.Unc:h,e,''al··:- 14). and (SJol~ eectioa.d1e!"e'UJu of
=~~~:ir~~:··~·:.~~.~.,. _ ecoona~and.ctiomI-pfazmr:d..
I'q 'd.s froIlr~ ana Vi-. e:U1 opCanOO.:&udlocatioa or diel.DS . Momhly~ ... tong .. the Oaw
~q~d.s frt:iIni;~o~,~ ;::..: wast2~~.c.hate~en-nca. rate lD~~ detection ayI1.cD
drai:riag-e~.EilchtIl1it'tmisth.live ita liKefihood anda.mounm.oC other 1OCU'Cb ~sa-eds~ ac:Ooo~ rate. the
own romp(i}. The d~-ofeach lUmp of li«taida in the IDS:. and~ owner or ~1tlJmuat submit to the
and rcnoval wystem mlUt pravide.a resporue acnarw Ie..&- tbr eenoo~~ ReglCnaJ AdmmJsuator a report
metbod fcn-mea5tI%"ing and rramiing the' rate must c:onmde1' decca__ 'in th~ n.:-- =unumt.ri::zi:lg the re3Ults of any remecfia.1
vol=e of Iiquich pre:rent in the sump capacity of the IY3tem a-f'tIme ecuolU taken a.od actions planned.
and ofliqui<b~ , ~ti.JJg from ailaliao aDd~ rilJ tel To tnU.e the lc:ak end/or

(4) The owner or aperattlt" shaD coilect la~ and~ of ayntbenc remediation determinati~in
and r=lO~pumpebkliqmch In the leU compaDelJU of 1M ty.t.em. overbun:1eo paragnspb.& (h) (3J. (4). aDd (S) of thia
detection ~c:lu=~tei- mtnmifre~ 'l'reut1J'eS..etc.}., _ _.. ....• .-, _ .ec:tioa.. the owner or operator matt
beadon t1ie~:~'2:~~~-;~~.' ;'.: ..(blTo~ifllieadxWi-reab!e-~ (1)(i},\aess the aoara:.olUquida mld.

(5) 1be ~.OI"opera~t'ora:~:, .; -.. tate hu-beal exceeaea;.lhe.-oWn~ eX.. ' , c.mounu of liqcida by 1OlJI"Cle,' .' .

de-tectioa wyWtem~t~Soca*;F':-:: operateie' ti:riai conftrt tJ:ie weuIy Dow _- rli,eooo.ct. fiz4saptiid. buardoUa
compteteiJ'ebO¥e ~.eeao~liigD:-..'- rate from themanit:Drizq.dirli'obtamecl'. oicorutitue:nt. or other an.al,....ea of the
wa~ ~~:d~~~te-_thafthe-..:- . under f26u54{cj"to-an a~·cWI!·:.: .liqaidaIa the leak detection ~tem to
.QpaatloD ofthtt~·deted.ioa~tem- 0" flownte (saHcmSperaaeperoay) for' IdcDtily!he.ouroe af·Uql.dd. aDd
....ill not &e.a~Y~~ed~. ~~' .'. '. '~ch lump. UnI6a.·t&e-RegfaiiaJ'::·' •". ... pos.ible location of any leab. and the
p:rell'eoce,of ground ~tJ:..r.-".:. ..-. .... 6. ..,... • AdminiSlratOi apprave:s'..dIff~t huard and mobility of the fi<raid: and

(d)'The Regionaf~a1ratorm~ caJaJJatioQ.' .aie Ivm.ae·daily Oow rate (iii) A3aeu~.m~of any
app~~ .item.Uft~gnOr vpft1lting for each .amp zmgl be 'calculated Iced Int~ of potential for ~c:a;llng

p~ tn thaee apecified in,peragnpb weekly dt:ring the active life aod closure into the~t or
(c) of thU section if the 0WDeT or . period (2) Document ,.my~ ltS,osmcnts
o~torc:kmonAtrata to the Regional . are Dot ~eded.
Ad:::nln13tntor that av<:b deaip aDd I 26U:S3 R•~00_ ec:l:IoI-.. n. Sectiot1 26-US-4 is amended by
operaling pntctic:ea. &otether with (a) The owner or operator of wnte adding Dew~ph (c) to read ..
lOCI!Oon chaneterf.st1a:. ~ .-', ". -0 pile 1D2:itI wb;ect to f 2&L%S1 (e] or (d] foDawr'

(1) Will pnrnnt the m.tgra.tSoDof a.ny muat havems applo.ed rerpooae action
hazurUoas comrtitnant fmo the groand plaa bd'~ rea::t.pt of wate. The f 2"-.tS4 Won'tOilinQ W1dn~
water or &I:Irlaor water..rleut llS':':: ';-', res~IIdiott plasum:st,aet forth the ',. ·0 ••,'" .
eUectlvelyu the bnera and leachate . - Ictlcml to be taXeD If the ildsOil kakqe .' (c) AD OWDC' or operator ieqa£red to
coUect1oo and remanl'ayatema rate hu been exettded. A'." mfn!mma.' Mye I leak detection .~tem under
•pecified in pant lJt"4pb lel oC thia .eetion: the Inpoa:M adioa plan mat desalt>. I 26-USI(c) must~ the alDO'IDt of
and ., . '. th& edfoaa trpedfied in pat.&1aph (b) 0: Uquid. remoft'd from each leek

('2l Will allow detecUon of leeb'o£ th.ia aedlOIi. . . , . detection ryrtem lamp at lnd once
ha.ardou. oeJ'IUtfmenu~the lop (h) If the flow nate fido the leu each week dcutns the ect1ve life and
lin.er at ktst a. dfoc:t:tTe!y.. . detediou lrJateDl exceeds the ad10a closure period. . . .

(e} Pant-gnrpir (cl'o! ChJi.Md1On does 'kakqoe rate fw ally-v.' the OWDer or ·U-ScdXm~ b.a~ by
not apply to monofiU. that aTe 8'"1nted. operatOT tnust: ~eslgneringparagr-zrpht (r). (g). (h). (I).
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I. and (1.:) a, paragraphs (g). (hI. (i). (j).
,I(). and (I). re,pectively. by revi,ing
paragrapiu (el and (d). and by adiling
new paragraph (f) to read lU follow,:

~ 2&4.:101 De&l9" and opentin9
reQulr'emenlL

(e) The owner or operator of each new
landfill unit on which cocstruction
commences after january 29. 1992.. each
lateral explUUion of a landfill unit on
which eOlllltruction commences after
July Z9. 1992. and each replacement of
an exi,ting landfill unit that is to
commence ~e after July 29. 1992 must
in,tall two or more linen and 8 leachate
collection s.nd removal sY3tem above
and between .uch linen.. "Construction
commenee,- u a.s defined in § ZOO.10 of
thil cbapter under -exi'ting facility'".

(1 Hi) The liner &yst.em must include:
(AI A lop liner aestgIled and

corutructed of material. (e.g.. a' .' ,
seomemorane}to prevent the migration
of ba=n:iou.a COll.lltitue:nu into .uch liner
during the active life and po,t<!o:rure'
ure period; and

fB) A composite bottom liner.
COlUISti.ng of at leut two componenl3..
T1Je upper component mUlt be de3igned
.nd coIl.5tructed of matef1lltl (e...g..;. a' .

•
~membrane) to prevent the lIl.i.g:ration .
,f hazaniow con.atituenu into t.bU :,

compooent during the active life and ..
po,t<!osure care period.. The lower
component mwt be de.3igned and
constructed of materiall to minimize the
=&73 rioo of hazardous constituen1.3 if a
breac.il in the upper component were to
oc..-ur. The lower compooent mlUt be
constructed of at lea.t 3 f~t (91 em) of
compacted loil.material with a ..., .', . :
byciraulic.cooductivity of DO. more than
1 X 10- , em/.ee. ',-. -. ..._... " .

(iiI The liners m~;t comply.with :
paragrapiu (a)(I) (i);.{ii).-and rlii) of this
~ction. _. ." , ". __ . ..,

(2) The leachate collection and , .
~movaJ system immeiliatelY· above.the
lop liner tnU3t be de.igned. constructed.
operated. and maintained to collect and
remove leachate from the landfill during
the active life and post<!Olure care .
period. The Regional AdrniDUtrator will
specify de34P1 and operating conilitions
in the permit to ensure that the leachate
depth over the liner dOe3 not exceed 30
em (one foot). The luchate' coUediOD·
s.nd removal SYltem mwt comply with
pu-agraphl (3](c) (ill) and (iv) Df this.
.edion.

(3) The JtK1chat6 colIection and
~mcroJ.~u:m betw~ the linen. and
iD:med1ately,above the bottom.
coa:tpOSlle Uner in the cue of multiple.
leachate collection and removal .
'yltemL la alao a Jealc detection .~tem.

nu. leal.: detection 'yltem muat be

upable of detecting. collee:ting. a.nd
removing leak. of haurcioUl
conslituen1.3 at the eariie3t praclicable
time through all area3 of the top liner
liuly to be expo,ed to wute or
leachate during the active life and pOlt.
cloture care period.. The requiremenu
for a leak detection 'yltem in this
paragraph are a.atiafied by instAllation of
a IYltem that La. at a minimum: '

(i) Constructed with a oottom Ilope of
one pero:nt or more:

(ii) Carutructed of granWar drainage
materials Wlth a hydraulic conductivity
of lX10- 1 em/~ or more and a
tbiclcoe.3 of U inches (30..5 =) or more:
or constructed of Iynthetic or ge{lnet
drainage malerials with a trarumissivity
of JX10·· ml/.ee or more:

(ijj) Carutructed of ~ateriili that are
chemioilly r=UlaDt to the W1l.5le '

managed in the landfill and the leachate
a:pected to be generated. and of '
sufficient,~ and thidDen to
prevent collap,e uncier thep=
exerteclby ov-eriying wa.sl.ea. wlUte ..
cover materials. and equipment wed at
the landfill: . . .

(iv) De3igned and operated to
minimize clogging riurin.g the active life
and. p<nt<iosure care period: anri

(v) CaIl.5trncted with s=p3 and liquid
remOV1Ll met.b;)d, (e.g..~) of
.ufficient rizz to coUect and r=ove
liquids from the lump and~t
liqllica from ~dcingup into the
drainage layer. uch unit mrut bave i1.3
own lump(,). The design of each rump
Bod removaJaystem mwt provide a
method fOl' mea.sw-ing and recording the
volume of liquids~t in the 3ump
a.o.d of liquids~d.

{4lThe owna or operator lhall collect
and r=ove pumpable liquids m the-leak
delection Ip tem 6lIl:I1P' to minimize the
head oD.the· bOitom liner•. -:.'

(S) The owner or operator oC • leak
detedion ayatem that ~ Dot located.
completely aboVe the letSOIla1 high
water table must demoIl.5trate that the
o~tioo of the leak detection ,y,tem
will oot be advendy aiIected by the
I:tre.aetlce of ground wat.e.r..

(d) The Regional Adm.iniatrator may
approve altemative design'or operating
practices to those lpecified In pangra ph
(c) of this lection if the owner or
o~tordemonstrates to the ~onal
Adminiatratoc that ~ch de.~ and
op~tiJigpricuces. together with .'
location charac:le:rUtica:

(1) Will p-re-nmt the migration of any
huardoua eotatituent into the ground
water or turlac:e w:ater at lea.t ..
efIectJvely .. the liDen and leachate
col1ection and removal syltem..5
.pedfled 10 parqreph (c) of thJs .eetion:
and .

(2) Will OI!10W detection of I~alu of
hazardou, constituents through the t0i'
liner al least as efTectiveiy.

In The owner or op~ralorof lIny
replacemeot landfill unit U ex~mpt from
p.aragrapb (crof thi. ~tion if:

11) The nuting unit wal conslnJcted
in compliaoce Wlth the de3ign standards
of lection JOO.4(oJ(l)(A)(ilaod (0)(5) of
the Resource CalUenration and
Recovery Act aod

(Z) There il no reason 10 believe thaI
the liner i, not functioning u d6igned.

13. New § Z54.JOZ is added to read as
follows:

§ 25• .J0'2 Action~e rate.

(Oil The Regional Admini~tr3torshall
approve an action lellkage rate for
surface impoundment units ,ubject to
§ Z&L101(c) or (d). The action leilige
rate U the m.aximwn de3ign flow rate
that the leak detection ~Y3tem (illS) can
remove-without the flUid bead 00 the
bottom liner exceeding I foot. The action
leaXa&! rate must include an aaeQuate
,afety margm to allow (or uncertaintie3
in the de,ign fe-&: slope. hydraulic
mndJldjvity· thjdrne" of dM!i08~
mal"";!!!! COMtruetion, oprntion. and
location of the illS. wlUte and leaenate

.chuaeteristic:s. liJ(elihood ana amoun1.3
of other ,ource, of Gguia.s in the illS;
and prnnmed mporue actions (e.g.. the
action lewge rate mwt consider
de~a3e$ in the flow capacity of the
3ystem over Ume resulting from liltation
and clogging. rib layover and creep of .
,-ynthetic compooenu of the sy3~
overburden pr-e.ssures.. etc.}. _

(b) To determine U the actioD leakage
nUe b.al been exceeded. the owner or
operator mU3t convert the weeldy or
monthly flow rate from the monitoring
ds~ obtained under § 254..30J(<:}. to an
average daily flow rate (gallons pera~
per day) for each lump. Unle-s3 the
Regional Admi.nistrator a;lproves a

_ ilifTerent calculation. the average daily
flow rate for each .ump allUt be
ClIIOJlated~y during the active life
and closure period. and monthly during
the po5t-dosure~ period when
monthly monitoring ~ requUT:d under
§ 2'6Uro(c). .

H. Section~ Is ame't1ded by
adding new~ph (e) to read as
foUoWT.

§ ~UOJ u()("o/torln9 ~d~

(C)(I) AX! owner or operator requittd
to bave « leak d~tection aystem under
§ %64..J01(c) or (d) mlUt record the
amount of liquids remov~ from each
leak detection ly3tem sump at lea,t
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once eacn week dunng the aCllve hfe
and clo,ure period.

(2) After the final cover IS Installed.
Ihe amount of liquids removed from
each leak detecllon 'y,tem sump must
be recorded at,least monthLy. il the
liquid level in the sump Slay. below the
pump operating level for two .
con,ecutive monllu. the amount of
liquid, in the sump' mllSt be recorded at
lea,t quarterly. U the liquid level in the.
,ump ,tay' below the pump openlting
level for lWO coO'ecutive quarlers. the
amount of liquid, in the ,urnp' mllSt be
recorded at lea,t ,emi-annually. If at
any time during the post-cJo,ure c.are
penod the pump operati~ level i3
exceeded at umu on quaneriy or ,emi
annual recording KheduJe3.. the owner
~[ operator m~t return to monthly
recording of amounu of liqwch removed
from each lump W1W the liqwd level
again ,tay, below the PlLlI4l operating
level for. two c003ecutive mootlu. .

(3) :-"Pump operating lever LA a'liquid .'
!eve1\l.ropo,ed by the ownu or operator'
and approved by the Regional. .
Admi.ni3lrator.based on pump activation
leveL sump dimeruiol:U.. and level that
avoiciS backup into the drawa.ge layer
and minimize, head in the sump...

15. New § ZM.:J04 i3 added to read a,
follows: .

~ 2S4.304 A~nse aC1Jons.

(a) The owner or operator of landfill
uniu subject to ~ Z54..J01(c) or (d) must
~ave an approved re'ponse action plan
before receipt of waste.. The re.5ponse
action plan mllSt .et forth the actioIU to
be taken if the action leakage rate has
been exceeded. At a minimum..~ ..
response actio'npllin mllSt describe the _ ' ,
action, specified in parilgraph (b) 'of thU 
uction.
, (h) U the flow rale 'into the'leak" ,

detection system exceed." the action
leakage rate for any Iwnp. the ownu or
operator mwt:'

(1) Notify the Regional Admini,trator
:.n writing of the exceedence within 7
days of the determination:

(Z) Submit a t>reliminary written
al.lle,sment to the Regional
Administrator within 14 days of the
determination. as to the unount of.
liquids. likely 10Ul'Ce3 of liquids..
poaslble location. size. and ClIute of any
lealca. and ahort-term actioD.l taken' and
pllllU1e~ " ' ..

(3) Determine to the extent practicable
the location. sW:.. and caUJe of any leak;

(4) Determine whether waste reedpt
.howd ceaae or be curtailed.. whether
any wllSte Ihowd be rem~ from the
unit for inspection. fellairs.. or controls.
and whether or not the unit ahould be
closed:

(51 Determine any other ,hort·term
and longer-term action, to be talten to
mitigate or ,top any leBO: and

(6) Within 30 day, after the
noufication ~t the acllon lea~ge rate
hal been exceeded. submit to the
Regional Adminisu.tor the reluJlI of the
analyses lpec:ified in paragraph.s {b)(3).
(4). and (S) of this lectiOn. the reswu of
sctiOIU taken. and actions planned..
Monthly ~reJlfter. as long u the flow
rate in the leak detection rystem
exce~ the action leahge nlte.. the
ownuor operator mwt IUOmitto the
Regional Administrator a report
summarizing the resulll of any remedial
actionl taken and actions planned..

(c) To make the leak snd/or
remediation determinations in
ya..~plu (bJ(JJ. (41.!!.Dd (51 of Lfill
3ection. the owner or operator mwt

(1 )(i)~ the -=of liQuichand
amoun13 ofUquich by 10uree..

(ii) Condud a fingerprinl haz.aroollS
constituent. or. other e.na.IY'~of the-'
liquid.,,-in the leiUc'CIetection Iystem to
ide.i:ltify the acurt:e of liquich and '
possible location of any leaks. and the
haz.ard lDld mobility of the liquid: and
- (ilil A.s,~ theseriou=e.s.s of any
leaks in t=.s of potential for-escaping
into the environment or

(2) Docmnent why such 3.3,e.s.smenlS
are not needed..

16.. Section 264-310 u s.mended by
redesiguting paragraphs {b)(3). (4}. and
(5) liS paragraphs (b)[41. (5). and (6)
~pectively. and by adding a new
paragraph (h)(3) to ~ad Il8 follows:

§ 2&(.J to 00suA and post-do&ura CV'... ~ ....
(h) ,. ", • . : ~.

(3J Maintain and monitor the lealc
'detection I)'3tem in lI=rdance with
§ I 284.301(c)(3)(iv) and (4) and '
26ClQ3(c). and comply with 1111 other
applicable leak detection sy,tem
~uirl:menuof thil part .

PART ~NTE.RIMSTATUS
STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE
TAEATJ.fENT. STORAGE. AND
DISPOSAL FACIUTlES

1. The authority dtation for Part 255 i3
revbed to read as follow-.:

Authority: U USc. egos..~ a). M2(.

09'2.5.. M3S. and tllOG.. '

2.~on ze.s.15 Is amended by
revtaing paragraph (b)(4) to read ..
follows:

(h) •••

(4) The frequency of inspection may
\'ary for the itenu on the schedule.
However_ it ,hould be based on the rate
of detenoration of the equipment and
the probability of an environmental or
blUI1lU1 health incident if the
deterioration. maUunction. or any
operator elTOr gOe3 undetected between
inspections. Anna .-ubject to .pills. such
u loading and unloading areas. mwt be
iJ'upectet1 daily when inU5e..At a
minImum.. the irulpection .chedule mllSt
include the Items snd frequencies called
for in f § Z65.11(. 255.193.. 285..1S5.
25S.225. 255.260. Z55..Z7a. Z55..3I).(.. 255.3 47.
Z65.J77. 255..403. 265..10J.:l. 255.1052. '
255..1053. and 255.1osa. whe~
applic.able..

J. Subpart B i3 lU:l.ended by adding'
§ 255.19 to read as followr.

'2'65..19 C«IatJVction quaIlty auunnoe
pro<jl~ .:. '-, , . •

(a) CQA pl"I:',li'ra.rn:(l) /\ construction
qtali ty assurance (CQA tprogram Is
required for a11 Iuria~ lrD.pound.ment.
wute pile. and landfillunits that are
required to comply with ~ § 285.2Z1(a).
2552S4.. and Z55..301(a). The progn.m
mllSt ensure that the COtl.!trueted unit
m~u or exceed..5 all design aitena and
£pecific.atiOIU in.the'permit. The
program mwt be developed and
implemented under the direction of a
CQA officu who is a registered
professional engineer_

(Z) The CQA program mwt addre5s
the following phy,ical componenu.
where applicable:

(i) Foundations:
(u) Dikes; ,
(wl Lcw~nneability aoilliners:
(iv) Geomembrane. (flexible

membrane linen);
(v) Leachate collection and ~moval

'Y'tem.s and lellk detection 'yltems; and
'(vi) rU131 covu .y.tenu.
(b) Writlen CQA plan. Befo~

cotutruction begina on a unit .ubject to
the CQAprogram under paragraph (a) of
this section. the owner or operator mwt
develop a written CQA plan. The plan
mwt identify Iteps that will be wed to
monitor and document the quality of
materials and the condition and manner
of lheir installation.. The CQA plan must
include:

(1) Identification of applicable unJu.
Uld I description of how they will be
conltructed.

(2) Identification of leey personnel In
the develOflment and Implementation of
the CQA plan. and CQA officer
qualifications.

(3) A description of in.pection and
IlllDpling ICtJvttie.s for .U unit
Ct:lmponents identified in para8T1lph



APPENDIX B

Calculations of Critical Design Components

Denning the Action Leakage Rate (ALR)
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RMU-l
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.

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

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 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.

S7

~ .

'- :24" BOTTOM OF SIDES LOPE RJSER
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Nr = number of flow tubes = 3
Nd = divisions of head in flow net = 2
Darcy's Law is applicable and flow net is similar [0 net used in the generic RAP.

Pipe is perforated HDPE with II2-inch holes spaced 6 inches each way. Refer to Figure 6.

Assumpt ions:

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
[0 be 2.5 feet.

Length of section of pipe with perforations is 4 feet.

Method:

Draw approximate flow net (see above).

• Determine QJC( using Darcy's Law for flow nets.

Qaclual =

L =
K =

N
Kh -l L

L Nd

Length perpendicular 10 flow nel (lenglh of pipe)
2.0 x 10-2 em/sec (567 ft/day) for NYSDOT 2// ROC slone

•
P:136730\\\'1'DRAFnCALCSIALRCALCS. \\-1'D

B-1-2

By: EeB
Chk: Dit! Ii

Date: 2/7/97
Date:]- 1)-17-



Qacrual = (56.7 jrlday) (2 5 jt) (3/2) (4 jt)
(748 ga!)

I jt)
Qacrual = 6,361.7 GPD

Qallowable
I

x Qacrual
=

sajetyjactor

Qallowable ~ x 6361.7 GPD
2

= 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 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 II2-inch diameter hole

A = = 000136 jt 2

P:\J67JO'.I\l'DRAFT'CA.l..CSIALRCA.l..CS. II1'D

B-I-3
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22 holes per foot (See Figure 6)

Q = CA /2gh

= (061)(000136)/2(322 jtlsec2
) I jt (12)

= 0 146 Jt 3/sec
= 94,656 GPDljt

For a 4-foot section of pipe

4 ft (94,656 GPD/ft) = 378,625 GPD

Assuming a safety factor of 2:

QJIIOWJbk = 378,625 GPD 1 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:

• Detennine the quantity of flow per lineal foot of sump perimeter using Darcy's equationQ = Kia.

• Apply a factor of safety.

Assumpt ions:

•

•

i = Slope of liner system .

h is less than Of equal to thickness of drainage layer.

P:'J6730\\~l'DRAFT\CALCS\ALRCALCS. \\<l'D

B-I-4
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Assume uniform 1.0% slope to edge of sump.

• Transmissivity for one layer of geocomposile (TN3002-1620C) at the specified load = 2.94 X10-) ft~/sec.

Calculation:

Q = Kia K = hydraulic conductivity of drainage layer
i = hydraulic gradient = 1070
a = area

Transmissivity (in plane permeability) = K (thickness)

Lineal ft of perimeler

Tiw
2.94 X 10- 3 Jt 2/sec x 60 seclI min x 60 mini Ihr x 24 hrlI day (00 1)11'

2.54 f l 2/day

Q =

Q =

Q =

Q =

Tia Ti
= - (t)(w)

I

Secondary Sump Perimeters:

Length = 21 ft (Drawing 130)
Width = 27 ft (Drawing 130)

Total Perimeter = 2(21 ft) + 2(27 ft) = 96 ft

Cell Ultimate Capacity:

Quit = (96 ft) (2.54 ft2
/ day/LF)(7.48 gal/fr3) = 1824 GPO

Assuming a safety factor of 2:

QJIIOWJblc = 1824 GPD /2.0
= 912-GPD

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.

P:'.36730\\\1'ORAFT,CALCS\ALRCALCS. \\1'0
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Where: Q flow rate (cfs)
n Manning's roughness coefficient
n 0012 for plastic pipe

Q = 149 A R 213 S1'2

n

A = Pipe AREA = ~ n d 2

4
For 811 SDRI35, inner diameler = 7347 ill

A = ~ TC (7.347)2
4 . 12

= 0.29411 2

R H d I · R d· Diameler fi fi II j7. .= y rau Ie a /liS = or II oIVl!lg pipes
4

R = 7347 x~ = 0 153
4 12 in

s = Pipe Slope = 13% 013 -jI+ft. j~D "b.::;- .. 0 ( 4ft+ 'fs~
o = 149 (294112) (0.153)213 (001)112= I 04113/S-pipe .012

= 104 f! 3 X 7.48 gal x 86400 sec = 674,879 GPD
sec 1113 I day

C. Capacity Through the Pipe Perforations of the 8" Secondary 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 fool.

P:\J67J0'.\\1'DRAFlICALCS·.U.RCALCS. \\1'D
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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 S/8-inch diameter hole

A = TId
2

= 000213 jt 2
4

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

Q = CA 12gh

= (061)(000213)/2(322 jt/sec2
) I Jt (4)

= 0042 jtJ/sec
= 27,143 GPDlft

Assuming a safety factor of 2:

•
Q:llIOWJblc = 27,143 GPO 12.01 ft

= (13,571 GPO 1 ft)(697 ft)
= 9,458,987 GPO

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.

~
L 8" CE1\TERJJNE COLLECTIO.v PIPE

Nf = number of flow tubes = 3
Nd = divisions of head in flow net = 2

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

1':\)6730'\\l'DRAfTCALC5 .-I..I.RCALCS. WPD
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Pipe is perforated HOPE with Sl8-inch holes spaced 120 0 apart in an alternating pattern. 3
inches each way.(See Engineering Report, Appendix G-l, Section 4, Page 9)

Assumptions:

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

• Darcy's L1W 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.

Length of section of pipe with perforations is 697 feet.

Method:

Draw approximate flow net (see above).

Determine QOCl using Darcy's Law for flow nets.

Qacrual =

L =
K =

N
Kh

L
-l. L
Nd

Length perpendiClilar to flow net (length of pipe)
10 x 10-2 emlsec (283 ftlday) for NYSDOT IA stolle

Calculation:

Qacrual = (28.3 ft/day) (1.0 ft) (3/2) (7.48 ga!)
1 fi 3

Qacrual = 317.5 GPDI 1ft

o 1 x 0
-allowable = ,r; fi -acrualsaJety aetor

_. I
o = - x 3175 GPD
-allowable 2

= (158.7 GPD I I ft] X 697ft
= 110,649 GPD

P:'J67JO\ WPOR ..IJ'I'CALCS\ALRCALCS. 111'0
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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.

QSlonc = 110,649 GPD (From Item 3D)
Qgcocomposilc = 912 GPD (From Item 3A)

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

Qsump emrJnce

Therefore,

110,649 GPD + 912 GPD
111,561GPD

Quit =111,561 GPD

P:'J6730\\VPOR..\FT'C\LCS',\LRCAlCS. \\1'0
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RMU-l
CELLS 9 THROUGH 14

PURPOSE

Determine flow capaciry 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.

A. Capaciry through the geocomposite.
B. Capaciry through the secondary leachate collection pipe.
C. Capaciry through the pipe perforations of the 8" secondary leachate collection pipe.
D. Flow to the 8" secondary leachate collection pipe through the drainage layer.

Factor of Safety

A factor of safery 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 conductiviry,
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 capaciry 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 CoUection Riser Pipe Through the Drainage Layer.

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

~
L 24" BOTTOM OF SIDESLOPE RISER

P:I1003gg\WPDRAFT'.CELL9·14\0CT97.R.EV\ALRCALCS.WPD By: HK
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Nf = number of flow tubes = 3
Nd = 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 perforated HDPE with II2-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 apprqximate flow net (see above).

• Detennine~ using Darcy's Law for flow nets.

N
Q = Kh -l. Lactllal L N

d

L = Length perpendicular to flow net (length of pipe)
K = 2.0 ..r 10-2 cmlsec (56.7 friday) for NYSDOT 2// ROC stone

p:I2003n,WPDRAfT,CELL9-14\0CT97.R£V\Al..RCALCS. WPD
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QaClucl

Qccrucl

Qallowabl<

(56.7 ftlday) (2.5 ft) (3/2) (4 ft) (7.48 ga!)
I ft 3

::: 6,361.7 GPD

1
----- x Q

acruclsafetyfactor

~ x 6361.7 GPD
2

::: 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 OCCLl, 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 fOOL

The perforations have sharp edges; C=O.61.

There are no holes in the side slope riser pipe.

Calculations:

Area of II2-inch diameter hole

A = nd 2

=0.00136ft2
4

22 holes per foot (See Figure 6)
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Q = CA /2gh

= (0.61 )(0.00 I36»)2(32.2 Jrlsec 2
) I Jr (22)

= 0.146It )/sec
= 94,656 GPDill

For a 4-foot section of pipe

4 ft (94,656 GPD/ft) = 378,625 GPD

Assuming a safety factor of 2:

~Iowabl< = 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 pip~ and (D) Flow to the 8" secondary leachate collection header pipe through the
drainage layer.

A. Capacity Through the Geocomposite.

Method:

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

• Apply a factor of safety.

Assumptjons:

i = Slope of liner system.

h is less than or equal to thickness of drainage layer.

P:\2003SS\wPDRAIT,CELL9· 14\0CT97.REV\AL RCALCS. Wl'D
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Assume uruform 1.0% slope to edge of sump.

Transmissivity for one layer of geocomposite (TN3002-1610C) at the specified load = 2.94 x
10-) rr/sec.

Ca!c:u!atiQU;

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

Transmissivity (in plane penneability) = K (thickness)

Q =
Tia Ti

= - (t)(w)
t

TiwQ =

Q = 2.94 X 10-J ft2/see x 60 seell min x 60 min/lhr x 24 hrll day (O.OI)w
2.54 fr 2/dayQ = -..:J:...-'--::...-_

Lineal ft of perimeter

Secondary Sump Perimeters:

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

Total Perimeter = 2(21 fi) + 2(27 fi) = 96 fi

Cell Ultimate Capacity:

QUit = (96 ft) (2.54 tr/dayfLF)(7 .48 gal/fil) = 1824 GPD

Assuming a safety factor of 2:

~lowablc = 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\WPDRAFT'.CEL L9·14·,QCT97.R£VIAlRCALCS.WPO
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Where: Q flow rate (cfs)
n Manning's roughness coefficient
n 0.012 for plastic pipe

Q = 1.49 A R2J) SIn
n

1 2A = Pipe AREA = - rc d
4

For 8/1 Schedule 80 PVC, inner diameter = 7.625 in

1 (7.625)2A=-rc --
4 12

= 0.317 ft 2

Diameter .R = Hydraulic Radius = for full flOWIng pipes
4

= 746,582 GPD
I day

86400 sec7.48 gal__..c=-_ x
1 ft J

R = 7.625 x~ = 0.159
4 12 in

s = Pipe Slope = 1.0% = .0 I ft/ft.

Q. = 1.49 (.317 f( 2) (0.159)2fJ ,,0.17)112=1.16 ftJ/s
pIp' .012

ft3
= 1.16-x

sec

C. Capacity Through the Pipe rerforations of the 8" Secondary 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.

P:'.100388'.WPDRAfT\CELL9-14\0CT97.REV\ALRCALCS.WPD By: HK
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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 fL), Cells 12 and 14 (650 ft)
and Cells 11 and 13 (470 ft.).

Calculatjons:

Area of 5/8-inch diameter hole

-rrd 2
2A = -- = 0.00213 It

4

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

Q = CA V2gh

= (0.61)(0.00213)/2(32.2 ftlsec2) 1 It (4)
= 0.042 ft3 /sec
= 27,143 GPDlft

Assuming a safety factor of 2:

<2aJlow-ab1c = 27,143 GPD I 2.01 ft
= (13,571 GPD I ft)(697 ft)
= 9,458,987 GPD

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

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

~
L 8" CENTERLiNE COLLECTION PIPE

Nf = number of flow tubes = 3
Nd = divisions of head in flow net = 2

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

P,120038lf,wPDRAFT'.CELL9- 14\0CT97.R£V\ALRCAlCS.WPD
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Pipe is perforated HDPE with SIS-inch holes spaced 120° apart in an alternating panern, 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 flow net.

Conditions within the drain remain saturated,

The maximum head is equal to the drainage layer thickness which is 1 fOOL

The length of pipe for combined cells are Cells 10 and 9 (697 ft.), Cells 12 and 14 (6S0 ft,)
and Cells 11 and 13 (470 ft,).

Method:

Draw approximate flow net (see above).

Determine~ using Darcy's Law for flow nets.

N
Q = Kh -.-1. Lactual L N

d

L = Length perpendicular to flow net (length of pipe)

K = 8 x'102 emlsee (226 jrlday) for NYSDOT lA stone

CalculatjoD:

= (226jrlday) (1.0jr) (312) (7.28 gal)
1 ft 3

- 2535.7 GPDIl jr.

1
~k = X Q,aual

safety factor

Qa1u-abl~ = -.!. X 2535.7 GPD
2

= [1267.9 GPDI1 jrJ X 697 jr (Cells 10 and 9)
= 883,726 GPD (worsl case combined Cells 10 and 9)
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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"one = 883,726 GPD (From Item 3D)
~eocomposi,e = 912 GPD (From Item 3A)

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

Qump entrance = 883,726 GPD + 912 GPD
= 884,638 GPD

Therefore,

Qil =884,638 GPD
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APPENDIX C

Calculations of Critical Design Components

Defining the Response Rate (RR)



C - I.'

Consolidation of Clay Primary Layer

Qi~~!};

RMU-l RAP •
PrQ~~Q~r~:

Soil Is Normally Consolidated.
Terzaghl One - dimensional Consolidation Theory Applies

Initial Void Ratio, e
Compression Index
Coefficient of Compression, cm " 2/sec
or Coeff. of Consolidation, It" 2/month

Saturation, %
Thickness of Layer, ft
Area of Loading, acres
Pre - Consolidation Pressure, pst
Applied Load, pst
Load Time Period, months

Assumptions:

e
CI
Cc
Cc
%Sat
b
A
Pp
Pa
t

0.60
0.24

0.00075
2.12

76
1.5

1
500

6500
24

1) tiP =Pa / t
2) tie =CI * log {(Pp +tlP)/Pp)
3) s =tie / (1 +e) * b
4) Tv =Cc * (n months) / b " 2
5) For U > 60 %, Tv =1.181 - 0,933 log (100 - U%)

- Solve tor U
6) For Month n= 1

S = s * U
For Month n> 1

S =s(l) * U(n) + '" s(n) * s(l)
7) q = S * (43560 It" 2/acre) • %Sat
8) Consolidation Water Q =q(n) - q(n -1) / 30 days
9) Flow at 90 % Consolidation:

take 90% * S(24), Find Q

I Month (n): 1 2 3 4 5 6 7
Initial Po Po 500 770.8 1041,7 1312,5 1583.3 1854,2 2125.0Delta P tiP 270,8 270.8 270,8 270.8 270.8 270.8 270.8Final P P1 770.8 1041,7 1312.5 1583,3 1854.2 2125,0 2395.8Change In Void Ratio tie 0,0451 0,0314 0,0241 0,0196 0.0165 0,0142 0,0125
Settlement in Month s 0,0423 0,0294 0.0226 0,0183 0,0154 0.0133 0,0117Time Factor, Tv Tv 0,9429 1.8858 2.8288 3,7717 4,7146 5,6575 6,6004Degree ot Consolidation, U U 0,92088383 0,99227969 0.99924663 0.99992648 0.99999282 0.9999993 0,99999993
Set1lement achieved In Month S 0,0390 0.0691 0,0923 0.1110 0,1267 01402 0.1521

Water expelled In Month, It" 3 1289,5 22865 3054,3 3674,2 4193.9 4641.4 5034.2• gal q 9646,8 171052 22849,0 27487,0 31374,8 34722,0 37661,1
Consolidation water, gpad Q 321,6 2486 191.5 154.6 129,6 111.6 96.0
TOTAL SETTLEMENT FOR ENTIRE LAYEA 0.0423 0.0717 0.0943 0.1126 0.1281 0.1414 Ql~~L



C - 1, Pa.,

. ~_.

15 16 17 18

4291.7 4562,5 4833,3 5104,2
270,8 270,8 270,8 270,8

4562,5 4833,3 5104,2 5375,0
0,0064 0,0060 0,0057 0,0054

0,0060 0,0056 0,0053 0,0051
14,1438 15,0867 16,0296 169725

1 1 1 1

0,2155 0,2212 0,2265 0,2316

7135,2 7322,6 7499,9 7668,0
53378,6 54780,6 56106,8 57364,0

49,7 46.7 442 I 4t9

02161 0,2217 0,2270 0~~~1: '
_._~_._- ------- _._----

9

95

64
09

1

14

01

0,8
0,8

,7
68

5,9
7,8

1312111098 , . . -

2395,8 2666,7 2937,5 3208,3 3479,2 3750,0 402
270,8 270,8 2708 270,8 270,8 270,8 27

2666,7 2937,5 3208,3 3479,2 3750,0 4020,8 429
0,0112 0,0101 0,0092 0,0084 00078 0,0073 O,O(

0,0105 0,0095 0,0086 0,0079 0,0073 0,0068 OO(
7,5433 8.4863 9.4292 10,3721 11,3150 12,2579 132(

0,99999999 0,99999999 0,99999999 1 1 1

0,1626 0,1722 0,1809 0,1889 0,1962 0,2031 0,2(

5384,5 5700.4 5988,2 6252.4 6496,7 6723,8 693
40281,1 42644,7 44797,5 46774,3 48601,6 50300,5 5188

87,3 78,8 71,8 65,9 60,9 566 5-
0,1636 0,1730 0,1816 0,1896 0,1969 0,2037 021,'----.____,_,L-________",_ --_._-_.-.

Is @ 118 = 90% or 5 @ 124, 02~~LJ.



C - I. p'. • •

19 20 21 2~ 23 24 25 26 27 28 29

5375.0 5645.8 5916.7 6187.5 6458.3 6729.2 7000.0 7270.8 7541.7 7812.5 8083.3
270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8 270.8

5645.8 5916.7 6187.5 6458.3 6729.2 7000.0 7270.8 7541. 7 7812.5 8083.3 8354.2
0.0051 0.0049 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 1 1

0.2364 0.2410 0.2454 0.2496 . 0.2537 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 8882.4 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 29.6 286 27.6 26.7
I

0.2369 0.2414 0.2458 0.2500 0.2540 0.2579 0.2616 0.2652 0.2686 0.2719 0.27S2 '--_.- -

190 % of S @ 124 = .' 0.2321 I



C - I. P

30 31 32 33

8354.2 8625.0 8895.8 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 Associates Inc.

.
In r~poIt5e to the recent request from CWM Chemical Services, Inc., (CWM), Golder
Associates Inc. (Golder Anoc:iates) haJ performed an evaluation of le1ected laboratory and
field testing data for the above referenced project. This letter report presents the remits
of this evaluation. The evaluation was performed to estimate the consolidation
characteristics (Le. Initial Void RatiO (eo) and Compression Index (CJ) of the clay materials
lCIcd during the corutruction of Celh A-D of SLF No. 12. The estimated values have bem
,..,l,....l~...A ...... ....t ,,~ +'ka ..... ......,;.1 ..1•••;&: ~A<ft _ ........-....+.:_ I: _ T :_• ..:..1 T:'-:"'" n.-. n_......l4..
-----..-- ----- _ .... _ ..- --- ..........................."*"""'•• yAVy..............., , ........ ...."1~~ ..., '-'&1 "'~WIo&"J'

and Specific Gravity) presented in the As-built Documentation and Construction
Certification Report for Secure Landfill No. 12, Cells A-D, prepared by Golder Associates
in 1990.

CON&UlTlNO ENOINEfRB

December 13, 1991

CWM Chemical Services, Inc.
Model aty TSOR Facility
1550 Balmrr Road
Model Oty, New York 14107

Att~ntion: Mr. John B. HinD

RE: LABORATORY AND FIELD DATA EVALUATION
SECURE LANDFILL (SLF) NO. 12 CELLS A-D
MODEL em FAOLIn'
MODEL OTY, NEW YORK

Gentlemen:

914-1030

In the absence of laboratory test results for the determination of e. and ~, the following
equations (Holtz & Kovacs, 1991) were wed to estimate the eo and ~ values of the SLF-12
CONtruction mat:erlah:

Specific Gravity x DeNity of WA~r
e =o

Dry DeIUlty of Soils

c. - 0.007 (Uquid Umit-7)

·1

The laboratory and field testing data med in this evaluation are summarized in Table 1
and the calculated eo and the C. value. are summarized in Table 2. The calculated values



CWM Chemical S,ervices, Inc.
" Mr. John B. Hlno -2-

December 13. 1991
914-1030

for e.. and C. should be viewed as typical values. For example, the calculated compreuion
indices (CJ are based on an empirical equation whichha, a reliability range of about
:::30% (Holtz & Kovao, 1981). Therdore, it is recommended that laboratory consolidation
testing of the materials be performed to confirm the estimated eo and Cc valueJ.

Golder Associates t:rusts that thiJ information iJ suffident for your n~dJ at this time.
As always, Gold~r Associ2tes apprecia~ the opportunity to provide engineering services
to CWM Chemical Services, Inc. Uyou have any questions concerning this letter or if we
may be of further llJaistance. pleaae call.

Very truly yours,

GOLDER ASSOCIATES INC.

MSM\'BL:dm1

Attachments

't__~ ___
~ neld.· '0° , en
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1l14-~
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~MARY Of LABOflATURY 11 NO FE...D TEST FESULTS
SEaJRE lAHDFIU NO. 12. CaLS A-D. PfWw4mY QAY l~ER

~ DURING CONSTAUCTlO"
<:.cIA e.t B e.tc c.I10T~ lNo. from. n--w. H.ao.mm Tn..«We N.g. front T~ HItIr;. fnlnt. ltolN.f ~'l T_tdiaJe .....mm.. T""'.F.U.bo rator}' Resutts·

SoU a assll i::.&11 on Slt-,a.,. Sll,acy -- 61Pty a., -- Si.,Cky SIt,ca.y 6It1ya.y StyCle, -- sa,ca.r Sttty Cta:y[Ct.) (CLJ fClJ
,

(C4 (Cl) fCtl fCl.J (CtJ fClJ~ I
; IHigh teD .1.- -- .sa... . -- 44.1 -- -- 4' .• -- U.2 ....•U'l4 low ".1 .... -- ~.1 • -- J • ..6 I -- -- XJ.O -- 4" 11.'MNn %1.8 40.• -- n..a ; -- ".1 . 3ll' ('Z) -- 25.' -- QI 16.'

G 1.7'1 tl.Te t.~ 1:12.(4) < t.~ 1.12l.) , 1. 7'1l(al Z.~-4j U~5J LTe{Jt U2(~ Z.7~~

eo o....sa o.el' -- -- , -- -- -- -- -- -- -- --AekJ Resuls' j ., ,
I
,.

H~h -- -- 12~1 115.4 lU.J I1U -- -- -- 111.1 IIU --In -P\ace Or} Oensly Low -- -- 1 I1U IM..D 11•.7 104.4 -- -- -- 1'4..1 m. --(tbm:!> Mean -- -- ,
111.- "7.1 ' 1,'" 107.0 1141 -- -- 111.' lOllS --

• LAboi... , r_b Inn 3twt1y~
FMld.-h"..".......~~

,.,.,.....~....

e •• IotW \1'0111 rdo d IItIom1I~
.. pw1 d P"1" N1i Ify tnr:in1

II - ~Lhl
Q - 1lI-c.c c:.n-.n,

OOTE§;
(1) l~.f. - ~ of r,...... -'"~ r=rorv.. drrI
~ Ontr_ _ ...b'f'"
PI e..-tonh~""to.~dcy
(41 ea-tonh~ ..."-,..... f'TondH~
~ ~.,.",..,.DC "'- rru..w. clq1M N...,. ProtraeI de,
,"-h~4CJI
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HOrES:
(1. TIM.f.• /obII.n 01 TI_--'.-.d WIagAia Frortifl CIIIl,.

e • •C«t • .ted ..-.w Yold A.Oo

Cc - ColII".-or.. hd8Il

1

ln4-lO:3Q

TABlE 2
SUMMARY OF CALCULATED INmAL VOD RAnO AND COMPRESSION INDEX VALUES

SECURE LANDAU NO. 12. CEU.S A-D, PRIMARY CLAY UNER

~1~1

Gel II ~ CAH B Cdl C cell 0
Truesdale NiaQ. Front. i T, oosd ~ Ie "~Frool Truesd dHJ Nlag. Frent. TrINF.( 1) Truesdale HIag. Front. TrIN.f.

\ .
High ----- 0.22 ---- O.2ti ~ ----- ----- ~ ----- 0-25 0.23

C<: Low ---- 0.17 ----- 0.17 [ ----- ----. 0.16 ---- 0-2<4 0.17
UOCYl ---- 0.18' ----- 0.23 . 0.21 ----- 0.20 ------ 0.25 0..20

,

.,
Hlgtl O.Al9 0.63 " 0.50 0.63 ---- ---- --.- 0.51 0.63 -----

eo low 0.-40 0."7 0. ..1 0.53 ---- ---- -.- o.~ o..sl -----

~ 0.45 O..5! ! 0..47 0.59 ; 0."3 ----- ----- 0 .•47 Q.59 ---
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so

JO

20

1.2 =6

LO-2.1

0.6-3

0.1-0.2
0.2-1.0
0.6-1.2
O.J-o.:s

2.0

1.0

0.5

OJ

0.1

ICO 160 0.1

2-10

l.:s

c.

6.,S-1.7

0.4-0.7

0.7-3.0

11'0

~I XIO-

100

loo..tCl ' .....11 fLU

80

U"Cl,nu'Oed ~rnoles:
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60

.l.et.,~Ofd
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Soil

aoa- bh... day

(Ladd &lad t.-odMr. I~

()q:uOc • (Otf)

(l-.. Zacdoco. aod Fdd=&&. 1964)

GlaciaJ ld.c da ~

(WeJla.ac &Ad Oa.o.. 196oC')

da,(~

(TcnactU &JOd Peck. 1967)

S~ mad.i... -.,a- daY' (a..cHl
(Hottz &Ad 8_. 1171)

I.la~

2. Ildd
~ 8.& Mlod (a)

Maic:Q Cir, cia (MH)

~ &Ad G1nalL I I)

10'"

TABU Q..3 TypOcal Values 01 the ~ffi
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~
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June 1990 893-~

TABLE I-U-2

SUMMARY OF PRE-CONSTRUCTION TESTING

TRUESDALE AND NIAGARA FRONTIER CLAY SOURCES

"~A~l~i l!~it i~;~~k :~~~~1~. \~t~j~~[~~~~n~;!~~,f,t{~~ 'tg~~:~OD~£~~rr1iiJ~M~r~~;~~~i~
.,','~~ill'1~f~~~tt9~'T I~~~~TIE?T

5 l1m89 T 1<4.7 16.3 28.6 12.3 I 5 I 129.6 I 96 I 5

,
6 llm89 T 14.0 15.0 26.0 11.0 6 128.6 11.0 6

7 llme9 T 14.8 13.5 27.1 13.6 7 129.7 10.6 7-
8 llm89 T 13.5 15.6 27.8 12.2 8 129.7 10.7 8

9 l1m89 T 13.8 14.9 28.2 13.3 9 129.7 10.6 9

10 11m89 T 17.1 15.0 27.0 12.0 10 125.6 11.4 10

11 11/20/89 T 25.7 17.7 34.1 16.4 11 122.3

'~'
12 11/20/89 T 19.1 15.3 29.7 14.4 12 126.4 11.8 12

I I I

(1 )
16 I 11/29/89 T 17.4 15.8

~I
15.3

~ I--H 1.8xl0-8 I 115.6

~
I 17.<4

17 I 1216189 T 12.9 15.6 28.2 12.6
IFH: T"e.1V2.v.t<l

T. Truesdale Clay
NF. Niagara Fronller Clay

(1) Based on RevisIon 001 Truesdale Clay Acceptance Compacllon Window (127.7 pcl @ 11.1 % OMC)
(2) Based on Revision 001 Niagara Fronller Clay Acceptance Compacllon Window (115.<4 pcl @ 12.8°Al OMC)

• Standard Proctor Test (AS1M D 698)
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TABLE I-U-2

SUMMARY OF PRE-CONSTRUCTION TESTING

TRUESDALE AND NIAGARA FRONTIER CLAY SOURCES

27

28-. I I , I I

(1)

12.7 I 16._3_I 30.0 I 13.7 I 55 I 126.4 I 11.3 I 56 I 4.2xl0-8 I 120.3 I 94,2 I 12
(1)

14.2 I 14.4 I 303 I 15.9 I 60 I 127.3 I 11.2 I 61 I 2.1xl0-8 I 119,6 I 93.7 I 13

'4 I 1217/69 T

25 1217189 T

:30 1/16/90 NF

1t t/16/90 NF

32A 1/24/90 T

32B 1/24/90 T

36 2128190 T

37 2128190 T

62 3/27/90 T

66 I 4/2190 T

14.5

16.2

16.0

17.4

(2)
20.0 I 41.8 I 21.8 I 19 I 115.4 I 12.9 I 19 I 6.2Xl0-8 I 104.5 I 90,6 I It

(1 )

13.1 I 28.9 I 15.8 I 21 I 125.4 I 10.5 122 I 8.3xl0-8 I 113.8 I 89.1 I 11

IFN: TA8-IUf,'M{ I

T. Truesdale Clay

NF. Niagara Fronller Clay

(1) Based on RevIsion 001 Truesdale Clay Acceptance Compacllon Window (127.7 pel @ 11.1 % OMC)
(2) Based on Revision 0 01 Niagara Fronller Clay Acceptance Compacllon Window (115.4 pel @ 12.8°'" OMC)

• Slandard Proctor Test (ASTM D 698)

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

Assumptions:

PIezometric Head above Secondary HOPE LIner, ft.
No Piezometric Head exIsts In the Secondary DraInage System,
Permeability of HOPE Liner, em/sec.
Primary Drainage Layer Is saturated.
Piezometric Head above HOPE Liner, feet

RMU-1 RAP

9

1.000E-11

GRADIENT OF OUTSIDE HEAD
Head on HOPE, ft
Thickness of HOPE, 80 mil, ft
Hydraulic Gradient, ftlft

GRADIENT OF INSIDE HEAD
Head on HOPE, ft
Thickness of HOPE, 80 mil, ft
Hydraulic Gradient, fl/ft

FLOW RATE THROUGH HOPE LINER
Darcy's Law

H
L
1= (H + II / L

H
L
1= (H + L) / L

Q=KIA

9
0.007

1286.7

1
0.007
143.9

KPermeability, em/sec
~!.,!,.eability, ft/day _

[
Oust.lde Liquids Flow. gpad Q
LrJ~i~~.!Jgulds Flow, gpad Q

1.0E -11
2,8E-08--

11,9
1.3 I



c- ,11 •Leakage through Defects in the Secondary
HOPE Geomembranes due to Hydrostatic Heads

Assumplions:

Darcy's law for Flow Nets applies, q=K*h*Nf/Nd
Generic RAP Flow Net Is applicable.
Piezometric Head Outside RMU-1, ft. H
Circular Wetted Area, n. A
One hole 1/4-lnch diameter per acre.
HydraUlic Conductivity, K, em/sec K

, ftlday

CONVERT CIRCULAR WETIED AREA TO EQUIVALENT
RECTANGULAR AREA AS DONE IN GENERIC RAP
CIrcular Area =n*(d '" 2)/4, ft '" 2 A
Rectangular Area = wL, solve for w:

w =AIL, ft. w

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

RMU-1 RAP

9
5.5

1.0E-07
2.8E-04

23.76

4.32

Nf/Nd =8/3, from generic RAP
Flow for l' width, ft '" 3/dayftt

For effective width = 4.3'
eft. q = q1 * eft. w, ft" 3/day
eN. q, gal/daylhole

Nf/Nd
q

eN. w
eN.q
eN.q

2.66666666
6.80E-03

4.3
2.94E-02

0.220

At one hole per acre (assumed), ~
eft. 9, gpad eN. q/acre 0.220 ,therefore, use g = 1.09~
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Permeation through the Intact Secondary HDPE Geomembrane
Due to Elevated Pore Pressure In the Secondary Clay Liner

Parameters:

RMU-1 RAP

Site Specific Clay
Thickness of Liner, ft
Area of Load, acres
Loading Applied, pst
Loading Time Period, months
Soli Is normally consolidated.
Coefficient of Compression, em" 2/sec

,ft" 2/month
Saturation, %

t
A
A

Cv

3
1

6500
24

0.00075
2.13
100

CALCULATE AVERAGE PORE PRESSURE OVER LOAD INCREMENT
CAUSED BY CONSOLIDATION

T=Cv*t;Hdr'" 2 T
where Hdr = 1.5 '

For saturated soli, the Inltlalload = Initial pore pressure
Pore pressure =Load / time period UI

Pore pressure Increases incrementally
U = (1-Uc) * UI

* T and Uc taken trom Calculation C-1 .

=2.13/{1.5')" 2 * t

270.8

......... t (month) .......... T Uc U1 U2 U3 U4 US .. U6 .......... U7« Umax
0 0 0 270.8 270.833
1 0.9429 0.920884 21.427296 270.8 293.181
2 1.8858 0.992280 2.090917 21.427296 270.8 295.343
3 2.8288 0.999247 0.204038 2.090917 121.427296 270.8 295.554
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 121.427296 270.8 295.577
6 5.6575 0.999999 0.000190 0.001945 0.019912 0.204038 2.090917 21.427296 270.8 >295.577

U max'" approx. 296
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DETERMINE Q CAUSED BY PERMEATION THROUGH SECONDARY HOPE LINER

Q::KIA

k :: 3.28 X 10'"' (-13) ft/sec
I :: 296/62.4 pet:: 4.74 ft.
L ;::; 0.08 In. :: 0.0067 ft

~-T01E -05 tt r. 3/sec/acre I
LQ.=-- __ 6.53 gc.p~ad=-- .
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Leakage through Defects in the Secondary HOPE Geomembrane due to
Elevated Pore Pressure In the Secondary Clay liner

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

Assumptions:
Terzaghl One- dimensional consolidation theory applies with no secondary compression.
Lower half ot Secondary Clay Liner drains toward natural soli, 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 ex1ent 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 1/4In. diameter defect.

VOLUMES OF WATER EXPELLED

Month Water Water
Expelled Expelled
(gpad) (gpdM"'2)

1 38.4 0.00088
2 33.1 0.00076
3 29.3 0.00067
4 26.5 0.00061
5 24.2 0.00056
6 22.4 0.00051
7 20.9 0.00048
8 19.6 0.00045
9 18.5 0.00042

10 17.5 0.00040

RMU-l RAP

Values from analysis of consolidation at primary clay liner which also represents half of the secondary clay liner due to drainage assumptions.

The lateral ex1ent of the phreatic surface cannot be great enough to produce much water through a 1/4" diameter defect based on these values 01 gpad. ~

IThe volume of consolidation water Is so small In gpdtft '" 2 that it can be neglected. I



 
 
 
 
 
 
 

APPENDIX D-11 
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. 
 
I. 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.    

 1
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b) 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. 

 
c) 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. 

 
d) If the specified dust controls are unsuccessful during a trial load, CWM shall cease 

disposal of additional loads and revise the dust control procedure. 
 

e) 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. 

 
f) 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.  

 
g) 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. c)-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 

 2



         Part 373 Renewal Application 
         Date:  April 2001 
 

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. 

 
II. 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. 
 
III. 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. 
 
2.0 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 
WMI. 
 
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. 
 
2.1 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, (Reference 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 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-
quarter 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 (SMP09) 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 {SMP02} is located upstream of SMP07.  It is 
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 
qualification 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 µmhos.  (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: 
 
 SMP01 - southwest of SLF 10, upgradient of all process areas.  SMP01 is not equipped with a 

Control Gate.  SMP01 is no longer routinely sampled.  SMP01 was designated as an 
upgradient surface water reference point, which may be sampled in an investigation of a 
surface water contamination event. 

 
 SMP02 - 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.  SMP02 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. 

 
 SMP03 - 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 SMP03 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. 

 
 SMP04 - 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 SMP04 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. 

 
 SMP05 - 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 SMP05 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. 
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 SMP06 - SPDES Outfall 002, northwest of SLF 12, not equipped with a Control Gate, receives all 
water from SMP03, SMP04, SMP05, and SMP08.  This location has a flow meter for 
measuring totalized flow and an ISCO Refrigerated Auto-Sampler or similar equipment. 

 
 SMP07 - 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 
SMP02.  This location has a flow meter for measuring totalized flow and an ISCO 
Refrigerated Auto-Sampler or similar equipment. 

 
 SMP08 - a man-made Retention Basin north of SLF 12 and east of Castle Garden Road.  The 

water in SMP08 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 

 
 SMP09 - 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 
check performed?  (I.e. Actual 
calibration volume between 
100% and 110% of expected?) 

 SMP06:  Expected Vol. = 200 mL.  Actual Vol. =  
SMP07:  Expected Vol. = 200 mL.  Actual Vol. =  
SMP09:  Expected Vol. = 200 mL.  Actual Vol. =  
 

 
 
 
NAME/TITLE:             
 
 
 
SIGNATURE:             



SURFACE WATER SAMPLING AND ANALYSIS PLAN 
REVISED 7/13 
************************************************************************************************************************
* 

9 

 
 

TABLE A 
 

NYSDEC SURFACE WATER MONITORING REQUIREMENTS 
 
 

OUTFALL FREQUENCY PARAMETER ANALYTICAL METHOD 

002, 003, 
004 

CONTINUOUS FLOW IN FIELD 
EACH DAY OF 

RELEASE SETTLEABLE SOLIDS 2540F 

WEEKLY 

SPECIFIC CONDUCTANCE 2510B 
pH SM 4500 H* B 
TOTAL SUSPENDED SOLIDS SM 2540D 
TOTAL DISSOLVED SOLIDS SM 2540C 
PCB 608 

EVERY 2 
WEEKS 

OIL & GREASE (HEXANE EXTRACTABLES) 1664 
DICHLORODIFLUOROMETHANE 624 or 601 
2-CHLOROETHYL VINYL ETHER 

624 METHYLENE CHLORIDE 
VOC 

MONTHLY 

BOD-5 SM 5210B 
DISSOLVED OXYGEN IN FIELD 
AMMONIA (as N) 350.1 
TOTAL COPPER 200.7/220.2 
TOTAL ZINC 200.7/289.1 
TOTAL PHENOLS 420.1 

As required by 
Radiation 

Environmental 
Monitoring Plan 

ISOTOPIC URANIUM USDOE A-01-R MOD 
ISOTOPIC THORIUM USDOE A-01-R MOD 
RADIUM-226 USEPA 903.0 MOD 
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, 
• (re)-training sample personnel, 
• 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 

• 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. 
 
5.1 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. 
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When Dissolved Oxygen (D O2) Measurements are required, calibration of the D O2 field meter is made 
using the Air Saturated with Water Method.  Calibration is performed each day that D O2 readings are 
taken and whenever D O2 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”.) 
 
5.4 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: 
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• The presence and condition of the sample point identification marker; 
 

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

 

• Weather conditions; 
 

• Any upwind or upstream site activity; and 
 

• Evidence of contamination such as a visual sheen. 
 
6.2 FIELD MEASUREMENTS 
 
Field measurements are taken immediately for D O2 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. 
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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 
 1  pH, Specific Conductance, Temperature, Dissolved Oxygen, Settleable Solids 
 2  Volatile Organics 
 3  PCB, Total Suspended Solids, Total Dissolved Solids 
 4  Total Metals {Copper and Zinc only} 
 5  Total Phenols 
 6  Ammonia 
 7  Oil & Grease 
 8  BOD-5 
 9  Radiologicals 
 
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: 
 
• in sight of the assigned custodian; 
 
• locked in a tamper-proof location; or 
 
• 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: 
 
• Initially, when the cooler is opened for inspection, the COC is signed and the condition is noted. 
 
• Whenever the cooler is transferred to a new sample custodian if the tamper-proof seal has been 

compromised. 
 
• 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: 
 
• Condition of the sample point and dedicated equipment; 
 
• Weather conditions (e.g. wind speed and direction, precipitation, temperature, upwind activities, etc.); 
 
• Sample appearance - odor, color, etc.; 
 
• Location where field blank or duplicate is prepared; 
 
• Duplicate field measurement results; 
 
• 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 
 
• Method Blank or Laboratory Blank - Daily 
 
• Reagent Blank - Daily 
 
• Trip Blank - Determined by field staff (daily with VOC analysis) 
 
• Field Blank - Determined by field staff, once every 10 samples. 
 
DUPLICATES 
 
• Field Duplicate - Determined by field staff, once every 10 samples. 
 
• Laboratory Duplicate - once every 20 samples or daily, whichever is more frequent 
 
• Matrix Spike Duplicate - once every 20 samples or daily, whichever is more frequent 
 
SPIKES 
 
• Spiked Blank - once every 20 samples or daily, whichever is more frequent 
 
• Surrogate Spike - every sample and QC sample, (organic analyses only) 
 
• Matrix Spike - once every 20 samples or daily, whichever is more frequent 
 
INDEPENDENT QC CHECKS 
 
• Laboratory Control Standards - daily 
 
• Blind QC - each analyte at least quarterly 
 
• Check Sample - as requested by Quality Programs Coordinator 
 
• Internal Standard - as method requires 
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• Standards - daily 
 
• Control Standards - as method requires 
 
• 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 28th 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 

 
 
 
 



 
 Revised: 7/13 

 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 ACWM 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 APM-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. 
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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 
document being modified 
(sections, and/or attachments) 

 
Modified page numbers 

 
Date of 
Revised 
pages 

 
The effective 
date of 
permit 
modification  

 
The nature of the modifications 

 
 Old 

 
New 

Incorporated Documents: 
P&IDs 
 
 
AWTS O&M Manual 

 
Sheets 1, 24 & 
25 
 
Entire text, 
P&IDs Sheets 
1, 24, 25 and 
AppD 

 
Sheets 1, 24, 
25 & 25a 
 
Entire text, 
P&IDs Sheets 
1, 24, 25 & 
25a 

 
09/2013 

 
11/07/2013 
(continued) 

Schedule 1 of Module I 
 
Schedule I of Module I, Exhibit E 
(surface impoundments) 
 
Attachment A 
 
Attachment D, Appendix D-2 
 
Attachment I, Section I.1 
(Site-Wide Closure Plan) 

S1-1 
 
E-1 
 
 
Page 3 of 6 
 
2 
 
Cover page & 
7 

S1-1 
 
E-1 
 
 
Page 3 of 6 
 
2 
 
Cover page & 
7 

10/2013 11/07/2013 Minor Modification:  Revised to correct error 
in surface impoundment capacities. 

Permit Table of Contents 
 
 
Schedule 1 of Module I 
 
 
Schedule I of Module I, Exhibit A 

TofC Pages i 
thru iii 
 
S1-2 thru S1-4 
& S1-14 
 
A-8 thru A-10 
 

TofC Pages i 
thru iii 
 
S1-2 thru S1-4 
& S1-14 
 
A-8 thru A-10 
 

11/2013 
 
 
 
 
 
 

12/12/2013 
 
 
 
 
 
 

Minor Modification:  Revisions to: 1) better 
clarify existing Permit conditions;  2) correct 
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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Schedule I of Module I, Exhibit F 
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Attachment C 
 
 
 
 
Permit Volume 2 Table of Contents 
 
 
Attachment D, Appendix D-1 
 
Attachment E 
 
Attachment F (Inspection Forms) 
 

B-7 thru B-13 
 
C-6 thru C-10 
 
D-8 & D-12 
thru D-17 
 
F-1, F-10 & F-
51 thru F-71 
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Cover page & 
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80, C-84 thru 
C-90, C-95, C-
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thru C-110 
 
Tof C page 
 
5 
 
47 thru 64 
 
1 thru 18 
 

B-7 thru B-13 
 
C-6 thru C-10 
 
D-8 & D-12 
thru D-17 
 
F-1, F-10 & F-
51 thru F-71 
 
IV-2 thru IV-7 
 
Cover page & 
pgs. C-79, C-
80, C-84 thru 
C-90, C-95, C-
96 & C-98 
thru C-109 
 
Tof C page 
 
5 
 
47 thru 70 
 
1 thru 18 
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Incorporated Documents: 
1. Groundwater Extraction Systems 
O&M Manual; 
2. Stabilization Facility O&M 
Manual; 
3. RMU-1 O&M Manual; 
4. Groundwater Sampling & Analysis 
Plan (SAP); 
5. Site Radiological Survey Plan; 
6. Radiation Environmental 
Monitoring Plan; and 
7. Generic Small Project Soil 
Excavation Monitoring & 
Management Plan. 

Cover page & 
pgs. 2 thru 4, 7 
thru 9, 18, 25, 
32, 56 & 57 
 
N/A 
 
 
 
See instruction 
sheets after 
this table 

Cover page & 
pgs. 2 thru 4, 7 
thru 9, 18, 25, 
32, 56 & 57 
 
Cover page & 
pgs. P1 thru P-
3 
 
 
See instruction 
sheets after 
this table 

11/2013 
(cont.) 

12/12/2013 
(cont.) 

Minor Modification:  Continued 

      

 
 
 
 

 



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

November 2013 
 

3 

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

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

o Cover Page, added revision date of November 2013. 

o Pages 1 and 9, updated to current permit condition citation.   

o Page 1, clarify timing of report submittals.   

o Pages 3 and 7, update descriptions of PA III and PA IV extraction systems to indicate 
that installation has been completed and systems are operational.   

o 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.   

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

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

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

o Cover Page, added revision date of November 2013. 

o Pages 2, 3, 5, 6, 7, 10, 11, and 12, general updates to reflect current operations 

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

o Cover Page and Table of Contents. 

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

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

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

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

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

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

o Entire Text repaginated for clarity. 

• 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.   

o 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)”.   

o Page 21, updated to reflect data reporting requirements in new permit.   
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TO UPDATE PERMIT REFERENCES AND CORRECT INCONSISTENCIES 

November 2013 
 

4 

o Pages 22-23, updated references.   

o 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)  

o Page 2, corrected references to permit conditions.   

o 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.   

o 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).]     
 



ATTACHMENT P

Page P-1

Section Condition Description
Mod I B Definitions
Mod I, Sched 1 D Due dates for Process Area III & IV 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.1.h Requirements for corrective action tanks T-8009 and T-8010
Mod II 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)

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.1.b Department waste stream review and approval

E.1.c & E.1.d Waste stream disposal restrictions and limitations
 E.1.e Disposal of lab packs in landfill

E.1.g Final waste screening for containerized waste
E.1.h Improper disposal and waste retrieval

Mod III All General regulatory terms and conditions
Mod VI H, I & 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-2e(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 I 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

Cross-Reference Index

Corrective Action

Container Management
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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.1.b Department waste stream review and approval

E.1.c & E.1.d 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, I & 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-2c(2)(a) Tank sampling methods
C-2f(1)(b) Tank storage and segregation
C-2f(2)(b) Aqueous 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 I Sitewide Closure Plan Requirements for closure of tank storage areas
Att I 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 All 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-2c(2)(d) Surface impoundment sampling methods

C-2f(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 I Sitewide Closure Plan Requirements for closure of surface impoundments
Att I 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
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 I 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
O&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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