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1.0 INTRODUCTIONS 

1.1 General 

CWM Chemical Services, Inc. (CWM) owns and operates the Model City Treatment Storage, Disposal and 

Recovery (TSDR) Facility, in Niagara County, New York. The facility is regulated under the Resource 

Conservation and Recovery Act (RCRA) and the Toxic Substances Control Act (TSCA). The facility 

location is shown on Figure I. The general site layout, shown on Figure 2, comprises waste receiving areas, 

storage and mixing tanks, metal hydroxide ponds (out of service), chemical treatment facilities, biological 

treatment impoundments, and secure landfills. Current operations include treatment, recovery, stabilization, 

disposal, and transfer of hazardous and industrial waste. 

As part of the permit application for Residuals Management Unit 1 (RMU-1) and as required by the U.S. 

Environmental Protection Agency (USEPA) Final Rule 40 CPR 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-1 consists of fourteen (14) cells, each divided by a cell separation berm and numbered: 1 through 14. 

This RAP pertains to all fourteen (14) cells. The layout of RMU-1 is shown on Figure 3A. 

This RAP addresses all potential sources of liquids in RMU-1 and discusses the development of site specific 

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

leachate collection systems of RMU-1 are not necessarily derived from contact with waste materials. 

Responses to various inflows of liquid to the secondary leachate collection systems (SLCSs) of RMU-1 

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

New York State Department of Environmental Conservation (NYSDEC). 
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This RAP was developed in accordance with, and to address, USEP A's final rules as outlined, in 

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

et. seq.). 

The proposed rule of May 29, 1987 set many triggers to establish a Response Action. The two 

most pertinent triggers were the Action Leakage Rate (ALR) and the Rapid and Large Leakage 

Rate (RLL ). In the Final Rule of January 29, 1992, USEP A has chosen to establish only one 

leakage rate that will trigger a response. The Final Rule ALR is based on an approach that is 

similar to the proposed definition of the rapid and large leakage rate. The ALR is based on the 

capacity of the SLCS sump and on the maximum design leakage rate that the SLCS can remove 

without the fluid head on the bottom liner exceeding 1 foot. The ALR will be discussed in 

Section 3 .1. 

In addition to the ALR trigger level, a second trigger level called a Response Rate (RR) will be 

developed. The RR could be used in identifying potential problems with the primary liner. A 

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

1.2 Project Description 

RMU-1 is designed to meet or exceed the minimum technology standards defined by the 

Hazardous and Solid Waste Amendments of 1984 (HSW A) and its implementing regulations. 

RMU-1 has both primary leachate collection systems (PLCSs) and secondary leachate collection 

systems (SLCSs), as illustrated on Figures 4a - Sb 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-1 will be 

monitored based on regular documentation of the liquid volume encountered in and removed 

from the SLCS of the fourteen cells. 
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• This RAP, which is part of CWM's overall leachate management program, describes the sources of 

liquids potentially entering the SLCS of each cell of RMU-1, and the proposed response to action to 

protect the environment from flow rate changes potentially indicating unanticipated flows into an SLCS. 

This RAP includes: (1) a description of the landfill unit; (2) a description of the sources of liquid that may 

be present in the SLCS; (3) the criteria that govern implementation of the RAP of appropriate responses; 

and ( 4) a proposed outline of the reporting procedures to state and federal agencies. 

• 

Various potential liquid sources and liquid inflow rates to the SLCS's of RMU-1 and proposed responses 

thereto are discussed in this RAP. Two descriptive terms of importance to this text are: "unit-specific" 

and "cell-specific". The term "unit-specific" relates to a unit area (e.g., one acre), whereas "cell-specific" 

is a function of each cell area. Potential liquid source, estimated flow rates into the SLCS of each cell 

and proposed responses to inflow rates in excess of the cell-specific RRs and ALRs are discussed in detail 

in Sections 2.0 through 4.0. 

1.3 Landfill Description and Operation Summary 

1.3.1 Description 

The Model City TSDR Facility has been a waste treatment, storage, disposal, and recovery facility since 

1972. The proposed location of RMU-1 is shown on Figure 3A. 

The portion of the Model City TSDR Facility accommodating RMU-1 encompasses approximately 47 

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

and individual cell acreage are provided in Table 1-1. Each cell (1 through 14) is separated by a cell 

separation berm. Each cell is equipped with both a PLCS and an SLCS and separate riser pipes for each 

system. The cells of RMU-1 are hydraulically independent. 

Each cell of RMU-1 is designed and constructed to meet or exceed EPA guidelines for landfill 

construction as set forth in the final rule outlined in the Federal Register Vol. 57, No. 19, January 29, 

• 1992. As shown on Figures 4A and 4B the base (bottom) of each cell is lined with a double 
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• 

composite lining system consisting of the following components listed from bottom to top: 

1. A secondary composite liner consisting of 3 feet of clay with a maximum saturated hydraulic 

conductivity of lxl0-7 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. 

4. 

A primary composite liner consisting of 1.5 feet of clay with a maximum saturated hydraulic 

conductivity of lxl0-7 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. 

A PLCS consisting of one layer of PN-3000 geonet (or a geocomposite in Cells 7 through 

14) overlain by 1 foot of granular material comprised of 3/8-inch stone (NYSDOT lA). 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 1-foot thick granular operations layer comprised of Run-of-Crusher Stone or equal is 

separated from the PLCS by a non-woven geotextile on the bottom. 

On the RMU-1 perimeter side slopes, the clay portion of the primary liner and the primary drainage layer 

have been omitte.d. However, both the primary and secondary HDPE geomembranes extend up the 

perimeter sides slopes. A one (1) foot thick operations layer will be maintained during filling to protect the 

geonet and geomembranes from damage by operating equipment. On the base of RMU-1 the operations 

layer will be Run-of-Crusher Stone or Equal. On the perimeter side slope, the operations layer will be select 

fill. 
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1.3.2 Hydrogeologic Setting 

As shown on Figure 2, RMU-1 occupies a relatively small portion of the M<Xlel City TSDR Facility. The 

hydrogeology at the Mo::lel 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 suII1Il1arized below. 

The upper portion of the Mo::lel 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 lo::lgement till (Basal Red Till) underlies the aquifer, which in 

turn is underlain by shale bedrock of the Queenston Formation. In the northwest portion of the site, a 

Middle Silt Till exists either between the Glaciolacustrine Clay and the Glaciolacustrine Silt/Sand or 

between and upper and lower Glaciolacustrine Clay sequence. Surficial post-glacial alluvial deposits exist 

discontinuously across the site. Because of variations in topography, thickness of the prevailing materials, 

and the subgrade of the sub-cells, RMU-1 penetrates either one or both of the Upper Tills and the 

Glaciolacustrine Clay units. 

A varying thickness of in-situ glacial till will be left in place above the in-situ glaciolacustrine clay 

formation to withstand hydrostatic pressures and provide a suitable surface for construction equipment. The 

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

Surface elevations adjacent to RMU-1 are between approximately 315 feet and 330 feet above Mean Sea 

Level (MSL). The bottom of the secondary sumps for cells 1 through 14 range between approximate 

elevations of 304 to 309 feet MSL. The top of the secondary liner is approximately at elevations of 305 to 

310 feet MSL at the top edge of the secondary sumps (Figures 7 A, 7B, 8, 8A and 8B). The highest seasonal 

local groundwater table in the area is 313 feet MSL, which is approximately to 9 feet above the level of the 

secondary HDPE geomembrane at the edge of the sumps in the RMU-1 cell. 
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A 10 foot wide compacted clay cut-off wall will be keyed 1 foot into the Glaciolacustrine Clay Layer as 

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

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

1.3.3 Operation 

Liquids entering RMU-1 are collected in PLCS and SLCS sumps at the low point in each cell and are 

removed by pumping through the HDPE riser pipes. A typical section through the PLCS and SLCS sumps. is 

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

COLLECTION SYSTEM 

2.1 General 

The purpose of this section is to: (1) establish the basis for the unit-specific and cell-specific RRs 

and ALRs described in Section 3.0, which were used to formulate the specific response actions 

proposed in Section 4.0; (2) identify potential sources of liquids that could impact the quantity of 

liquid collected in the SLCS sumps of each cell; (3) describe the basis for determining various 

proposed response actions described in Section 4.0; and ( 4) aid operations personnel in 

understanding and locating leakage sources, if any occur. 

As noted in Section 1.2, two descriptive terms of importance to this text are: "unit-specific" and 

"cell-specific" . The term "unit-specific" relates to a unit area (e.g., one acre), whereas "cell

specific" is a function of each cell area. 

Liquids entering an SLCS have been considered from four potential sources. These sources 

include: ( 1) construction liquids (including precipitation); (2) permeation and leakage of liquids 

through the primary liner system; (3) liquids entering the SLCS due to consolidation of the soil 

components of the primary clay liner; and (4) groundwater and other liquid sources located 

outside the secondary geomembrane permeating and leaking through the secondary composite 

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

2.2 Construction Liquids 

2.2.l 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 liquid" 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 comJX)site 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 JX)tential leakage through the 

primary side slope liner. 

Based on detailed studies conducted for the EPA (Reference 7), even when good construction practices are 

followed and thorough construction quality/quality assurance procedures are used, defects equivalent to 

numerous 1/4-inch holes per acre of lined area may reasonably be expected. Assuming good contact 

between the primary HDPE geomembrane and the underlying primary clay liner, the maximum flow 

through a single 1/4-inch defect per acre with a hydrostatic head of 1 foot is calculated to be less than 1 

gallon per acre day (gpad). However, the number, shape and size of holes may differ on a site-specific 

basis and EPA has proJX)sed 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, SA 

and SB. 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 1xmding 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. 

Ruid 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 of 20 gpad was selected in compliance 

with pertinent EPA guidelines to acconunodate: uncertainties in numerical calculations (both 

assumptions and theory); potential leakages associated with unique design features (sumps); and 

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

2.4 Liquids from Inside Sources 

2.4.1 General 

Most, if not all , of the inside liquids entering the SLCS sumps are expected to be produced from 

the consolidation of the primary clay liner due to loads resulting from waste placement. The 

resulting flow rate will depend on, and is expected to temporarily lag slightly behind, the filling 

rate. 

2.4.2 Consolidation Liquids from the Primary Clay Liner 

The inflow of consolidation liquids to the SLCS sumps from the primary clay liner is time 

dependent and specific to individual SLCS sumps, because of varying cell sizes. The calculated 

unit-specific average flow rate into the SLCS sumps of RMU-1 resulting from the consolidation 

of the primary clay liner is 42 gpad (Appendix Cl), based upon the quantity of consolidation 

water at the time of 90% consolidation. 

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

of the cell and gradually decrease thereafter with time. 

A preconsolidation pressure of 500 psf was used in the analysis. This value is only about 200 psf 

greater than the applied vertical stress of the primary clay liner, drainage, and operation layers 

prior to waste placement. The 200 psf increase over the applied stress is considered a reasonable 

estimate of the prestress applied to the clay by placement and compaction equipment. 
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An initial void ratio of 0.6 was used in the analysis. This value is 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 I differ from actual values in situ, the rate 

at which liquid enters the SLCS sumps will vary. However, all of the above values are considered to 

be on the conservative end of potentially expected ranges. This results in a lower calculated value for 

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

2.4.3 Discussion of Results 

In selecting the unit-specific contribution to the RR from inside liquid sources, as shown in Table 3, 

only the contribution from the consolidation of the primary clay liner of 42 gpad (Appendix Cl) was 

deemed to be of sufficient duration to affect the RR. 
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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 CS). 

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-1 cells were used in the calculations. 

The calculated inflows of groundwater through the intact secondary HDPE geomembrane and local 

defects in the secondary HDPE geomembrane are 11.9 gpad (Appendix C2) and 1.3 gpad (Appendix 

C3), respectively for RMU-1. Hence, as shown in Table 3, the calculated cumulative total is 13 gpad 

for groundwater entering the SLCS sumps of RMU-1. 

2.5.4 Discussion of Results 

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

performance characteristics of liquid sources were analyzed (Appendix C). 
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With regard to the consolidation of the secondary clay liner and related increases in pore, 

pressure and releases of liquid, it seems more reasonable that these liquids will tend to migrate 

toward the natural base material rather than toward the secondary HDPE liner. Therefore, the 

outside liquid source component from consolidation of the secondary clay liner has been 

neglected in the RR. 

With regard to the leakage of groundwater into the SLCS, the presence of an outside hydrostatic 

head acting upon the secondary HDPE geomembrane is continuous, but it varies in magnitude. 

Hence, groundwater is considered the most likely and predominant outside liquid source that may 

contribute to the liquid encountered in the SLCS sumps. 

2.6 Summary 

As discussed in the preceding text of this section, the three main liquid sources expected to reach 

the SLCS sumps over a long term period are: (1) permeation and leakage through the primary 

liner system, (2) liquids trapped between the primary and secondary HDPE geomembranes 

(inside liquids), and (3) liquids from outside the secondary HDPE geomembrane (outside 

liquids). 

Although the calculated permeation and leakage through the primary composite liner in 

Appendices C2 and C3 is on the order of 1 gpad, a value of 20 gpad was selected in compliance 

with pertinent EPA guidelines to accommodate: uncertainties in numerical calculations (both 

assumptions and theory); potential leakages associated with unique design features (sumps); and 

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

Liquids trapped between the primary and secondary HDPE geomembranes (inside liquids) are 

calculated in Appendix C I. 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: (I) the flow head in the SLCS drainage layer will not 

exceed 1 foot; and (2) the ALR is governed by the SLCS component that has the lowest flow 

capacity. Also, the minimum pump capacity of each cell of RMU-1 is considered in evaluating 

the SLCS capacity. 

The calculations in Appendix B account for the different head elevations above the drainage 

layer and the riser pipes. These calculations determine the minimum and maximum flows that 

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

As shown in Appendix Band summarized in Table 2, Cells 1 through 14 have identical yields 

of 3181 gallons per day (gpd) which includes a safety factor of 2. A factor of safety of 2.0 has 

been suggested in the preamble of the January 29, 1992 Final Rule. This will allow for 

uncertainties in the design (e.g., slope, hydraulic conductivity, thickness of drainage material), 

construction, operation, and location of the SLCS, waste and leachate characteristics, likelihood 

and amounts of other sources of liquids in the SLCS, and proposed response actions (e.g., the 

ALR must consider decreases in the flow capacity of the system over time resulting from 

siltation and clogging, rib layover and creep of synthetic components of the system, overburden 

pressure, etc.). The value of 3181 gpd was selected as the basis for the 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-1. 

As illustrated in Table 2, minimum SLCS sump pump capacities, based on the manufacturer's 

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

It should be noted that the calculated values for maximum cell yields presented in Table 2 are 

controlled by the flow characteristics of the secondary drainage layer adjacent to individual SLCS 

sumps and that these values are independent of cell size, whereas the selected unit-specific ALR is 

dependent on cell size. The individual SLCS sumps of each cell have the same layout and 

characteristics as shown on Figures 7 A, 7B, 8, 8A and 8B. 

3.2 Response Rate (RR) 

Before EPA's final rule was enacted in January 1992, the proposed rule (May 1987) contained 

requirements for calculations and response actions for three distinct levels, i.e., the Action Leakage 

Rate (ALR), the Intermediate Leakage Rate (ILR) and the Rapid and Large Leakage Rate (RLL). 

Based on comments from NYSDEC's review of the Draft RAP for RMU-1, this RAP provides an 

additional trigger level, the Response Rate (RR), which is calculated similar to the ALR under the 

proposed rule, i.e., pre-January 1992. 

The double liner and leak detection rules proposed by EPA (52FR20218, May 29, 1987) allowed 

development of a site-specific ALR (40 CFR Part 264.22fkl[2l) based on the unit design, the potential 

for liquids to migrate through the primary liner, and other factors. These guidelines proposed for the 

ALR calculations have been followed to generate CWM's RR. Because of differences in size between 

cells (Table 1), unit-specific and cell-specific RRs have been developed for RMU-1 cells instead of a 

site-specific RR. In the case of RMU-1, long term sources of liquids included in the unit-specific and 

cell-specific RRs discussed in this section are: (1) liquids resulting from permeation and leakage 

through the primary composite liner system; (2) liquids squeezed from the clay component of the 

primary liner due to consolidation; and (3) liquids from groundwater permeating through the secondary 

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

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

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 1 for the consolidation of the primary clay 

liner only. As discussed in Section 2.4.2 and 2.4.3, this considered to be a reasonable and 

conservative initial post-closure value. 

The selected unit-specific RR component for outside liquids 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-1 . Cell-specific RRs are also presented in Table 3. 

The RR of 7 5 gpad shall apply during the period of initial waste placement in any RMU-1 cell 

until exactly one (1) year after the final cover is complete over the cell. Subsequent to one (1) 

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

4.1 General 

The response actions required to respond to various flow rates in the SLCS sumps of each cell of 

RMU-1 are provided in this section. As discussed in Section 3.0 and summarized in Tables 2 

and 3, a Response Rate (RR) and an Action Leakage Rate (ALR) have been selected. The cell

specific ALRs shown in Table 2 are based strictly on the calculations presented in Appendix B. 

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

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

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 GP AD 

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

cover is completed over the cell) 

Routine monitoring should continue. No action is required. 

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

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

cover is completed over the cell) 
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• 1. 

• 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-1 Lift Station PLC to the 

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

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

switching it on and off. 

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 1 above, the following will be performed: 

a. Conduct a review of the most recent SLCS and Primary Leachate Collection 

System (PLCS) analytical data available from the sampling programs required by 

the site permit. 

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

and PLCS liquid5: 

- Color 

- Turbidity 

- Specific Conductance and 

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

the information. 

c. Perform, within a week after the RR exceedance, the sampling and analysis of the 

SLCS liquid which would normally occur on a quarterly basis. Test results are to 

be available within 45 days of the exceedance. Results will be reviewed with the 

NYSDEC to determine what, if any, additional response actions are necessary based 

on the results. This sampling will satisfy the next quarterly sampling requirements 

for that sump and cell. 

d. Increase monitoring and pumping frequency of the SLCS sump of the cell involved, 

if pumpable quantities are present, to every day until flow decreases below the RR. 

e. 

Also, verify that the automatic removal of liquid from the PLCS sumps is 

occurring as designed. If the automatic pumping of the PLCS is unable to maintain 

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

rate and prioritization of that cell is needed. 

Review all analytical data and investigate alternative sources of liquid. 

3. If the flow is between the RR and the ALR for seven consecutive additional daily pumping 

events, provide written notification to the NYSDEC within 14 days and implement the 

following steps: 

a. Remove all standing water, if any, from within the landfill. 

b. 

c. 

d. 

Assess the potential cause or causes of the RR exceedance. In the affected cell, 

examine any exposed portions of the cell liner. 

Repair any observed damaged. 

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 Row Rates Greater than the ALR of 778 GP AD 

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-1, 

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 findings 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 be considered. 
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1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13 
14 

TABLE 1 
CELL AREAS 

2.45 
1.99 

2.37 
1.92 

3.23 
3.08 

3.40 
3.60 

3.02 
2.67 

2.49 
2., 8 

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 (GALLONS/DAY) (GALLONSIOA Y) (ACRES) (GALLONS/ACRES/DAY) (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 1.92 1,656.8 778 

CELL 5 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 3.40 935 .6 778 
CELL 8 64,800 3181 3.60 883 .6 778 
CELL 7/8 (Alt) 64,800 3181 7.00 454 .4 454 

CELL 9 64,800 3, 181 3 02 1.053 .3 778 
CELL10 64,800 3, 181 2.67 1, 191.4 778 
CELL 9/10 (Alt) 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 .4591 778 

CELL 13 64 ,800 3, 181 3.00 1,060.3 778 
CELL 14 64,800 3, 181 4 09 777.7 778 

CELL 11 /13(Alt) 64,800 3, 181 5.49 579.4 579 
CELL 12/14(Alt) 64 ,800 3, 181 6 .27 507.3 507 

• REFERENCE 8 
•• SEE APPENDI X £3 FOR DETAILS 
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• 
CELL CONSTRUCTION 

LIQUIDS (1) 
(GPAD) 

1 0 
2 0 

3 0 
4 0 

5 0 
6 0 

7 0 
8 0 

All .-Combined 718 

9 0 
10 0 

AIL -Combined 0 
9110 

11 0 
12 0 

13 0 
14 0 

All . ·Combined 0 
11113 

Alt-Combined 0 
12114 

.3 
SOURCES, UNIT-SPECIFIED AND CE:.LL-SPECIFIC QUANTITIES OF LIQUID 

EXPECTED TO REACH THE SLCS SUMPS OF RMU-1 

LEAKAGE HIROUGH INSIDE OUTSIDE TOTAL (1) -
PRIMARY LINER (1) LIQUID SOURCES (1) LIQUID SOURCES (1) UNIT -SPECIFIC 

(GPAO) (GPAD) (GPAD) RESPONSE RA TE 
(GPAO) 

20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 

20 42 13 75 
20 42 13 75 

20 42 13 75 

20 42 13 75 

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

APPROXIMATE CELL-SPECIFIC 
PLAN AREA RESPONSE RATE 

(ACRES) (GPO) 

2.45 184 
1.99 149 

2.37 178 
1.92 144 

3.23 242 
3.08 231 

3.40 255 
3.60 270 
7.00 525 

3.02 227 
2.67 200 
5.69 427 

2.49 187 
2.18 164 

3.00 225 
4.09 307 

5 49 41 2 

6.27 470 
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TABLE 4 

PRIORITY POLLUTANTS • TO BE ANALYZED FOR IF THE 
ACTICN LF.,AKN;E RATE IS EXCEEDED 

NOPES 
NO. COMPOUND 

ACIDS 

lA 2-Chlorophenol 
2A 2,4-0ichlorophenol 
JA 2,4-0imethylphenol 
<~ 4,6-0init~o-o-cresol 

Sh 2,4-Dinitrophenol 
6~ 2-Nitrophenol 
7~ 4-Nitrophenol 
BA p-Chloro-m-cresol 
S~ Pentachlorophenol 
!. ut\ Phenol 
:~A 2.~.6-Trichloro~henol 

;:_.:._5 C:/NEUTRA LS 

:3 Acenaphthene 
23 Acenaphtylene 

•
i3 Anthracene 
.: 5 Benzidine 

• 

::::: Benzo(a)anthracene 
63 Benzo(a)pyrene 
13 Benzo(b)fluoranthene 
33 Benzo(ghi)pex:-ylene 
~3 Benzo(k)fluoranthene 
:.. as bis ( 2--<:hloroethoxy) methane 
:. l.B bis ( 2-Chloroethyl) et.her 
:.28 bis(2-Chloroisopropyl)ether 
iJB bis(2-Ethylhexyl)phthalate 
:.~B ~-Bromophenyl phenyl ether 
~SB Butyl be.nzyl.phthalate 
~58 2-Chlornaphthalene 
~7B ~-Chlorophenyl phenyl ether 
:. 8 8 Chrysene 
198 · Dibenzo(a,h) anthracene 
208 1,2-Cichlorobenzene 
218 l,J-Dichlorobenzene 
228 l,4-0ichlorobenzene 
2JB J,J-Olchlorobenzidine 
2~8 Diethyl phthalate 
2 SB Dimethyl phthalate. 
268 01-n-butyl phthalate 
278 2,4-0initrotoluene 

NOPES 
NO. COMPOUND 

BASE/~EUTRALS (CONTINUED) 

28B 2,6-Dinitrotoluene 
298 ot-n-octyl phthalate 
JOB 1,2-Diphenylhydrazine 
JlB .fluoranthene 
J28 fluorene 
JJB Hexachlorobenzene 
J~B Hexachlorobutadiene 
JSB Hexachlorocyclopentadiene 
J6B Hexachloroethane 
J7B Indeno (l,2,J-c,d)pyrene 
J 8 B Isophoro-ne 
J9B tlaphthalene 
408 Hitrobenzene 
418 H-HiCrosodiQechylamine 
c2B tt-Nicrosodi-n-propylamine 
4JB ~-Nitrosodiphenylamine 
4~B Phenanthrene 
~SB Pyrene 
468 l,2,4-Trichlo~o~enzene 

KETALS (TOTAL) 

Anti;:;:iony 
Arsenic 
Berylliw;i 
Cadmium 
Chromium 
Copper 
Lead 
Mercur;r 
Nickel 
Seleniw:: 
Silver 
Thallium 
Zlnc 
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NOPES 
NO. COMPOUND 

PESTICIDES/PCB 

lP Aldrin 
2P Alpha-BHC 
JP Bet:a-BHC 
.: p Gamma-BHC 
SP Delt:a-BHC 
6? Chlordane 
7? 4,4'-DDT 
SP 4,4'-0DE 
gp 4,4'-00D 
l 0 !? Dieldrin 
~ !. !? Endosul fan 
12 !? Endosulfan 
l J p Ensosul fan 
' , 0 - .. - Endrin 

I 
II 
sulfate 

lSP Endrin aldehyde 
16P Heptachloc 
l 7P Hept:achloc epoxide · 
l6P PCB-12~2 

l9P PCB-125~ 

20P PCB-1221 
21P PCB-1.232 
22P PCB-12~8 

2J p PCB-1260 
2 4 p PCB-1016 

VOLATTLES 

JV Benzene 

SV Bromoform 

TABLE 4 

PRIORITY POLLUTANTS 
TO BE ANALYZED FOR IF THE 

N:TICN LUU<AGE F..ATE rs EXCEEDED 
(Concinued) 

NOPES 
NO. COMPOUND 

VO(..ATILf.~ (CONTINUED) 

lOV 2-Chloroet:hylvinyl ether 
llV Chlorofon::l 
12V Dichlocobromomethane 

l4V 1,1-Dichloroet:hane 
lSV 1.2-0ichloroethane 
16V 1,1-0ichlocoethylene 
17V 1.2-Dichloropropane 
lBV cis-1,J-Oichloropropylene 
l9V ~thylbenzene 

20V Kethyl b~oraide 
21V Hethyl chloride 
22V Methylene chloride 
2JV l,l,2.2-Tetrachloroethane 
2~V T~trachioroethylene 

2SV Toluene 
26V 1,2-Trans-dichloroethylene 
27V l,l,l-Trichloroet.hane 
28V l,l,2-Trichloroet.hane 
29V Trichloroethylene 

JlV Vinyl_chloricie 
18V trans-1,J-Dichloropropylene 

6V carbon tetrachloride 
7V Chlorobenz:ene 
sv Chlorodibromethane 
9V Chlo roe thane 
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.. ::· Cl£AA 
O•O 

CENTERLH: 24" SOR-11~ HOPE PRIMAAY SIOESlOPE 
RISER N<J TS8X3XJ/6 

a~=...~~ 
OPENINC .. ,.. 

r-

fllERGlASS 
SUPPORTS CTYP .l 

SI.OPE flOOR 
TO Sl,U> 

T lflBERGl..SS CRATING 

FllERGLASS 
SVl'PORTS CTYP .> 

WATERSTOP <TYP.l 

NOTE' N.l. ROE •«12". 

SECTION A-A A 
PRIM.ARY I SECOND.ARY RISER V .4JJl T 
sou: I". 2' 

EMBEOOED TS6XJXJ/8 
FOR PORT Mll.£ Wll<CH I 

I 

2" AIGIO tlSIA.ATION 
OVER VOLCLAY PN-e.S, 

<TYP.l ti://<" S.S. K-.OCK FlTTING 

N ... 
VOLCLAY PN-e.S 

£SUBMERSllLE ON/Off TIMER SWITCH~ .., 

CMOUNTED ON OOTSIOE WALL OF V .oLA.. Tl ljl o 
480\I POWER RECEPTACLE ' o :i. 
120V WEATHERPROOF GFOOU'LEX RECEPTACLE~ ~ 

<EXPLOSION PROOF> '? ,_ l< 
<MOUNTED ON INSIO£ WALL OF v..a.n :. ,..~ J. 

f4STRl.MEHTATIOH SPLICE BOX~ ~~ 
CMOUNTED ON OUTSIOE WALL OF V i'O.. Tl ~~ 

INSTRl.HENTATIOH SPLICE BOX 
OIOUNTEO ON OUTSIDE WALL OF V.otl..Tl ~~ 
CROUSE.....OS CAT. NO. DRE231J "rf' 
INST ALL MATCHf4G PLUG ON I [!Ji 
MOTOR CABLE 11 II 11 II 

II 11 II II 
II II II II 

120V II II 11.11 
480V 

=~ ---.-tt-111 ·11 II II 

EXPLOSIONPROOF SE-'L <TYPI 

r24" SOR-n HOPE PRIMAAY 
/ SIOESlOPE RISER 

2" HOPE 

J" QUICK CONNECT 
COUPLING 
3" flEX HOSE WITH 
QUICK CONNECT 
COUPLING AT 
EACH END 

/"'-"-+"-"~---+""-""..,....... ................... ~---------~...,......---T"'""-'J 
~ ____ ,,_,, ..a,r} SEALER CETCO VOLCLAY ._
7 

_ - - OR EOU"'-.t,A 

r-o- 14'-6" 

16'-6" 

TO EQUIPMENT • t -- . CL"5S 1 OMSlON 1 GROUP 0 

PfflG ~:.REQUIREMENT~· ~~~::sa:= 
PRlMAAY EffLOCNT f>f'tNG HON)A SUBMERSllLE PUMP 

PLAN A 

r~ ~~fY SYSTEM ~· ·. ~-.· FOR PRIMAAY SYSTEM CSEE NOTE 6>. 

SECOtOAAY EffLUEKT PfflG _ - . ~:v.:-~CHARGE £ 

PRIM.ARY I SECOND.ARY RISER VAULT £CONNECT 120V POWER SUPPLY CORO HClt()A SWMERS8.£ PUMP 
TO nER M) Dl#'LEX RECEPTACLE ~:w~CHARCE ti:. 

sou: r - 2· 

GENERAL NOTES 
t SEE SPECFJCATIOHS SECTION 06515 FOR OCT Hl..S OF 

F&:RGUSS CRATING H¥J StPPORTS. 

2. N.l. CRATING SWU. !IE REMOVUBLE. HOl.0 DOWN Cl.PS 
SH.OU !IE £ASL Y R9IOVED. SECTIONS OVER T-O"CLEAA 
OPENNG SHJU. NOT !IE F ASTENEO DOWN H¥J PROVl?ED 
f4 TWO PIECES. 

J. PROVl'.IE 1-THERN M00£J.. 47JAV26 (115-1-60> ElECTR>C ftlCH. 

Lh 4
· CO~T~y t4 ACCOROINCE WITH Mm.Jf ACTLff:R-s REOIAREMENTS. 

B. t4TERIOR CONCRETE BELOW BOTTOM OF OOOR OPENNG SHJU. 
BE COATED WITH SOLUCOAT 400, CONf'UR 1521372 OR N'PROVED 
EOUIL 

S. f4ST N.l. SIGN PROVl?ED BY OWNER ON SDEWiLK DOOR 
WITH FOUR ST l'H..ESS STEEL FASTENERS. 

6. -'LL Plf'l'I<) SH-'LL BE ~ V-'LVES SH.OU. BE AS SPECFED. 

7. MllROR INSTALLATION OF PPH::, CONVECTION HEATER, H¥J 
ELECTRICAL EO<.FMENT WfTtlN V .....,_TS OEPOONG UPOH Wt1CH 
SDE INLET PfflG ENTERS V .....,_ T. SEE PLN< NOTE 3. 

A s. RISER Vi'O..T Pf'l'IG C~ATIONS MAY VAAY WITH flELO COtl)ITIONS. 

Pl.AN NOTES 
l X DENOTES RISER TYPE 

CP>·PRIMAAY RISER 
<S>·SECOtOAAY RISER 
Y DENOTES CELL HUMBER. 

2. LOCATE Vi'O..T MOISTUlE ELEMENT ON ff.ET SIOE 
OF Vi'O..T. COORDINATE WITH SITE LEACHATE 
COLLECTION Pf'IHG. 

3. MllROR f>f'tNG M) ELECTRICK. EQUIPMENT 
f4ST ALLATION OfYENOING ON ff.ET stt OF 
IL'H10LE. PIPES PASSING THlV CftATN: SWU. 

SECTION C-C PRIM.ARY AND SECOND.ARY RISER .&. 
VAULT PIPING ANO ELECTRICAL 
SCALE r · 2' 

6. 2" tllPE RISER PUMP DISCHAAGE PfflG TO COIMCT TO 
IPPROPRIATE Effll£NT Pf'ING' 
A. PRIMAAY RISER PUMP DtSCHAAC£ PIPING SHALL Ctff£CT TO PRIMARY 

e. ~~ ~R PUMP D1SCWRCE f>f'tNG SH-'LL CON<ECT TO 
SECO!«>AAY EfflOCNT PIPl;C. 

Li>1. MOISTUlE ELEMENT FOR PIPE LEM DETECT SHALL BE 
f4ST .tt.LED ON PRIMAAY M) SECONDARY t4fLUENT <ff.ET 

A SfOE) PIPE. IN VMJLT. 

BE ON OPPOSITE SDE OF REMOVABLE CRATN: SECTION. 8.PRIMARY flOW METER ELEMENT IS OPTIONAL F FLOW ICTER 
ELEMENT IS ELMINATED. Pl'IHC MAY BE RLN f4 A t>RECT LK: 

4. AT EACH PR1MAAY V MJL T, V -'L V£ SWU. BE TURNED 
TO OPEN POSITION WHl.E f4 OBSERVATION OF OWNER 
M) HN«ILE REMOVED M) GIVEH TO OW>£R. 

5. T-0" LONG SECTION I" HOPE PIPE FASTENED TO f4SIOE 
W-'LL OF 24" HOPE. SECURE TO 24" H:>P£ WITH 
ST-..ESS STEEL CL-S H¥J SCREWS OR t£AT FUSE. 

EL UNA TING Tt£ PIPE TRAP. 

2" QUICK COtKCT C<JU>LING 

W"-1. ·lot(U(T(O CONVECTION t£ATER 
<EXPl.OSIOH PROOF> INOEE:CO, MODEL 
25J-f021-0157\1, W!lltL T f4 
TJiERlilOSTAT. PROVll£ UNT 

f WITH "-1 T ·t4 TRNCSFORMER. 
l8 KW, 480 V, 3 PHASE 1 .:. "*'PROV(D. EQU.tt.l. 

-i--

PL.AN - PRIM.ARY I SECOND.ARY RISER A 
PIPING ,ANO ELECTRICAL 

sc.u I" - 2' 

O/JCG~ 
FEB 2 l 2002 

SECTION 0-0 PRIM.ARY I SECOND.ARY RISER 
VAULT PIPING ANO ELECTRICAL 
SC-'l.£ r • 2' CSEE OCTAi. J FOR CELL 5 f'RlllNlY Pf'ING tGTALLATION> 

ti:. 2-02 -~,.,,,,. 

A 10-97 lilOOFY f"Ollt aLl.S t ~ H 

PIPE PENETRATION 
SEALER CETCO 
VOLCLAY OR EQUAL 
&A 

TYPICK. OF -'LL 
OU-'L CONT >IHMENT 
PIPE WN.l. 
PENETRATIONS 

FAS CPS 

FAS CPS 

a. 8-97 JOOCD r Pl"E fltOW OCT. 8AS1tt1VCOn DET ,Ill,..$ e. D. l F.IS CPS 

A 6-97 

A 4-97 

&. n-96 

A 10-96 

RIKI' ENYIRDNMENf & a. 7-96 
!Nf!WTRUCTURE & 4-96 

OATE 

0D.£TED SIECON>NtY a..oHOOT PP[ #*J ...XCO SEH. FAS CP9 

KJ0ED CELL 9 FAS CP9 

KJ0ED COLLECTION PIPES CELL 7 FAS CP9 

NX> J" Pf'IHG OPTION FAS CP9 
1()()€!> CELL 10 FAS CP9 
RELOCATED CONVECTION t£ATER M) EP FAS CP9 

DISCONNECT SWITCH 

ORH BY *'I' 6Y 

34282.100 SCALE' AS SHOWN 

SHEET TITLE' 

LEACHATE EXTR>.CTION M.1. 
DET >LS CELLS 5, 6, 7, 10, 13 N¥J 14 

CWM Chemical 
Services. Inc. 
Model City Facility 

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



% federal RcP-ster I Vol. 57. No. 19 I \Vedne~y. January 2.9. 1992 / Rule3 and Reguiatiocu 

:1ds. Water pol.!u:ion control. Water 
JUppiy. 

Dated: January 15. !9S2. 

v.-JU.m K. Reilly. 

A..d11Ut=Lro c.or.. 

For the reas~ set out in~ 
preamble.. chapter I of title -4-0 of the 
Code of Federal Regulaticrm is IUDended 
as follows: 

PART 26~AZAADOUS WASTE 
MANAGEMENT SYSTEM: GENERAL 

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

A1ilhariiy: u u..s.c. fal5.. Oll12! •I. 6'll21-
(l9 Z7. tl9JO. 09:H. tl6tl5. rn::rJ. (!SJ.a. 093:9.. a n d 
5'17 i. 

:. Sc:coon Z5C.10 i:z amended by 
adding the definition of ·replacement 
an1t- in alphabetical order. 4Ild revuing 
t::Je dennition of ··sump .. to read as 
foil~ 

Replacement unit means a l=dfil1. 
surface impoundmenL or was:e pile unit 
·') from which all or substantially all of 

! waste is n:.moved.. and (Zl th.at u 
sequmtly r=.5ed to treat. at.ore. cx

soose of hazardoU3 w=te.. 
R~placement unit'" does not apply to a 

urut £:-um which w43te ia remoTed 
d urin,g dos ure. if the au.hs eque.n t ~ 
solelv mvoives the dispos.al of waste 
froo t.>iat unit and other cloams uniu or 
correcuve action areas at the L...cility. in 
a cco.rdanc.e wi1h an 8.f>proved cloaw-e 
plan or EPA or State approved 
cor.~ve action. . 

S4r:o menn arry pit or resttVOir that 
rn e ru the definition of tank and tho&e 
tro~hs/trencheti co~ed to it that 
:serve to collect ~ waste fOT 
traruport to haz.arciota waati: storage. 
t:-eatmenL or dis-p<n41 bciiitie3:: i:=pt 
that as used in the land.fill. .-arface 
impcru:nc±me:nt. and wa.sU: pile rules. 
··~ump- means any lined pit or ru.ervoir 
tilat 1erve.s to collect liquids draned 
from a leachate collection and removal 
syatem ar leak detltCtion system Ior 
1ub&eq0Cnt removal from the sylU:m.. 

PART ~AHOAROS FOR 
OWNERS ANO OPERA TORS OF 
HAZARDOUS WASTE TREA TlolENT. 
STORAGE. ANO OlSPOSA.L 
:AaUTIES 

1. The irotbority citation for pm ZM 
continnes to re11d a follawc 

.AJsthocity: '2 U.S..C. ~ eQ'11'a).. OQU. aD4 
e'i:S. 

2.. Section 254..15 ia amended by 
revt,mg paragraph (b)(4) to n!ad as 
follow~ 

(b) ••• 

(4) The ~ency of irupection may 
Tl!ry for the 1tem3 an the adleduie. 
However. it ahould be based on the rate 
of detenoratian oi the equipment and 
the probability o{ an envmm=tal or 
human health incident if the 
detenara lion. malfunction. ar any 
o;:>erator error goes undetect.ed between 
trupe{:IJons.. Arelta subject to 1pill3.. such 
~ laading and =ioa~ ICl"et3.. mu.!t be 
irupected daily when in we. At a 
minimum. the irupcction schedule mtISt 
include the it= and frequenc:iC3 called 
for in { § ZM..17 4.. 254.19J. ZM.195. 
Z&{-225.. 2tl-4...?54. ~ :M..303.. ZtJ4_J t7. 
::54.00Z. 2134.10::0. Z&l.105Z. ZM..1 ClS3. and 
264..1058. where applicable.. 

l. Subpart 8 i.a amended by adding 
~ 254..19 as fallows: 

~ ~ t SI Conatrudlon qtWfty asa:uranc. 
~ 

(a) COA prog:ram. (1} A oonrtraction 
quail ty auurancc { CQA) program i.3 
re1:1uired for all rorface impoundmenl 
waste pile. and lanci!ill uni ts that are 
re-quired to comply with § § Z5U21 ( c) 
and (d). ~ (c) and (d). and ZM..JU1 
(c) antl {d}. The program mmt en.sure 
that the =tructed unit meets or 
exc:ttd.! all d~ critt:ria and 
specificatiom in the permit.~ 
program mmrt be d1:Te1oped and 
impkmcn\ed under the direction of a 
CQA offia:r-who is a ~t~ 
ptofes3iooai ~. 

(Z} The CQA progi till 1Datt addres:s 
the fonowtng ~ eamponents. · 
where applicable: 

fl} F-ounda~ 
ful Dikec: 
(wl ~eebility .soil linen; 
(iv) Ceomemb:ranes (ftexibk 

membnm.c lincra l; 
( v) Leadsate coile:dicnrand removal 

aystema and leak detection system3; and 
( vil Flnal cover systems. 
(b) W.rittea CQA pJoa.. The owner or 

aper.tar of lmita aabJec:t to the CQA 
p.al8nDll unciu~ <•I of this 
•ec::tl.oa muat dcwdop end im;>iement a 
writtea CQA pLan. The "I.al mast 
Identify •te;N that will be used to 
monitor and doosrnmt Ute quality o( 
material& and the coaditioa and manocr 
of their la.ataJlatloa. The CQA pl.au mmt 
ln.du.dc: 

(1) JdentiflcatiaD oi applicable umu.. 
aad a deacriptioa ol how~ will be 
corutn&c:ted. 

(Z) ldenufic;iticr.:i of key personnel in 
the developrr.ent 11nd implement:ittcn of 
the CQA plan. and CQ.4.. officer 
qualification.!. 

(3) /\ desaiption of inspection and 
umpling acuvitiea for all unit 
componeni. identified in paragntph 
[a)(Z) of this section. including 
ob3ervations a:id tests tiMit will be =ed 
Won. d.urinJ;. .a.nd .!tu con.atcuction to 
e1UUre that ~ comtructlon materiau 
and the inslalled unit componenu m~t 
the design specifiCdtioru. The 
dc=ription must cover: Sampling 1iz.e 
and location.!: frequency of le.sting: data 
evaluation procedures: acceptance and 
rejection aiteria for construction 
material..!: plan.! for implementing 
corrective measuro: and data or other 
in.f.onn.atioll Lo be ~ and reta~ 
in the opera ting record under t 2S4J1. 

[cl C<JnU!nts of program. (1) The CQA 
program IDlil1 inclu.ciJ! ~ations.. 
irupecrioM. tests. and me~ 
1 uiii cicn.t to == 

(i) Structural at.ability and integrity of 
ail cam.po.oenu af.th.e w:til id=tiiiod in 
p.antgn1ph (a)( 2) oi this Rcti =: 

(ii) Proper constroction of all 
components of th.e linen. leadute 
collection and removal system. leak 
detection 1ytrtem.. and final~ 
1ys ten. a=TrliIJ.g to pami t 
~ICllUolll anci good eng\Dtt:ring 
practice3. and pro;>er inatallation-<if all 
components(~ pipes} a=rd.ing to 
design apecification.c 

(iii) Conformity of .all = tcriala tae<i 
with design and other ~tcri.al 
aperificatjao, undu § § 254..ZZl. Z&l.ZS1. 
and ze.L3aL . 

(.2) The CQ A program sh.all indnde 
I.cs( !i1l.s rar txlmpacted soil line.a. iuing 
che t.a.me compaction methods a.s in the 
full scale unil.. to cruW"C that lhe linens 
~constructed lo meet the hydraulic: 
condnctmty ~e.nu of 
H 2M..m(clf1}{f)(BJ. 2M.ZS1(c}{1)(i){B}. 
and 26U01(c)(l}filfB) in the fidd. · 
Compliance with the hydn a.lie: 
condoctivity requiremenu must be 
verified by using in~tu testing on the 
cons tracted test fill. The Region.al 
Admini.atratoc ~ •Cl%?t an altema~ 
demcm•tnltioa.. in lieu o{ a test fill· 
when: data are 12rfficient to .bow that• 
constnx::tcd soil finer will meet the 
a,..kauc: a:iodixtmty. niq¥i.n:::mesJU oi 
l I 26U21(c:J(l.Xila3l. 2M.%.Sl{c!{1)(i)(BJ. 
and 2M..Jal{c){l){i)(B) in the iidd.. 

(dJ Cl!rt.ifjcrztioa.. Waste shall DOt be 
recei\'ed in I =J< aub}ec:t lo I 2M.19 
llDtil ~ ownec or opecator hu 
nbm!Ued to the RegKma.l Admioi••rator 
by c:ertified mail ct b.and ddiYeiy • 
~ siped by the CQA oLiic:er
that the app~d CQA plan h .. been 
3UCCe3sfully came<l out and that the unit 

f 
f 

l . 
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.neeu the r-eqi;iremen11 of§§ Z84.2Zl (cl 
or [d). 2tK2.51 (c) or (d). or 264...JO'l (c) or 
(d): and the procedure in § VO..JO(l)(Z)(ii) 
of this chapter has been completed. 
Documentation aupporti.ng the CQA 
officer' a catification musl be twru.hed 
lo the Regionaf-Adminiatrator upon 
requu~ : -~·.~ ·- :: . 

4. Sedion i..6.V:r la a.mended by 
r-eviaing-Paragiaph (b}(6) to rUd u. 
followa: · 

[b) ••• 

[6J Monitoring. IC3ting or ana.fytical 
data. end cornctive 11ction where 
require<l by subpart F and § § ZM.19. 
2.54.191. 2&4.1S3.. zt;.4.195. 2M..1ZZ. 264Z!:l.. 
~..1Z6. Z&USZ~ 2M..L"6. 2M..Z7a. 
::5-4.200. Z&LIOZ-264..304. 26t..J09. 264..J.47. 
::54 .ooz. ZM..lo:J.4{ c }-284...10'34(ll: ~1035. . 

2.64.1003( d}-2'M:l OOJ(i}. a ncf iM.1oot:- · 
. . "" • ..,,,,_ .• ·~-.'I. -. 

s. ~aiiM.2Zl u ~ci'ecfb';(_ '· ~- .. 
. re<l e:ngn& t:i.i!i l?~P tu ! n. @ -l!Dd Cb r 

B' ~ w~ {h). and {ij. . . . 
m~cti vely:. by reviling paragraphs (cl 
and (df. and by ad~ new paragraph 
ff) ta read u folio~ · 

compected soil m.aceriaJ with a 
hydnsuJic conductiv1ty of no mor-e than 
1x10r'/ cm/sec. 

[ii) The line.rs must comply with 
paragraph.s (a) (1). {2). and (JI of thia 

. aectio~ .. 
(2) The kachatt: rollect.ion and 

removal 1y-stem between the lincr1. and 
Immediately above the bottom 
composite linc:r in the caM of multiple 
leachate c:aUection and rr:mova..I 
1ystemL la at.o a leak ck:U:ction system. 
nw lea.k cktectioa eystem mnet be 
capable of detecting. collecting. and 
removing leaka of haurdOtl.t 
con.stitaenl! at. the earli~ practicable 
time through au areas of the top liner 
Wcely lo be e..x~ to wule or 
leachate during the active life and poat
cloaW"t! care period. The requittme:nt.1 
for a lea.k det~ eyatem in thi1 
para.gnrph lll"t Htiafied 'by installation of 
a l)"tem that [&.' af ri mini0J11~- . 

(f) Can.atracted with a bottom 11-0pe on 
one perccuf or 'IDOf'e: .- .::.: ~ " : · 

ful Cansttuct.ed of grmular di-ain~e · . 
m.ate:ri&Is' wtth a hydrau.liC c:ooductm ty . 
of 1X1.0f.1

/ cm/eec ormonr and• 
thid.:nC3S of. IZ hx:bes (30.S cm t or more: 
or. CXClStt'llCted of synthetiC or geooet 
drainage·mat.eriala widl' a tnmami.umty 
of 3XlO/-/ ma.sec ormOnr: .. 

r WJ Canm1JCted a! materia.la- that are 
chemically resistant to the wa.te 

[c) The~ or operator of eech n~ ~in the~ imp<nmdment 
su.~facc impoundme:nt a:nit oa which and the leechate e:xpected to be 
con~trocion =a:3 alter Jana.ary generated. and of rofficient strength and 
~ 1992-· each la teml CXl)a:n&ion of a lhicl:nCS$ to pren:nt calliqne mid.er the 
auria~ impoundme:nt unit on which p~ures e:u:rtcd by overlying wutcs 
co03troctiaa commences after Ju.ty 29. and any waste oner materiala or 
19'3.2. and each replaccne:nrof Cl! • · · eq-aipmcnt-uaed at the smiace : 
msting StIIface i.m.poandmenum:it·fh4!t. impocmdment , . . · -~ -== :· . 
i.s to commcDCe reuse a.fterJl!!:Y:ZSJ::.1992;.; · {iv)-Dcig:Ded tmd opented to: ~ ·· - -
must inata..lt.two "OT morei.men an~·,,_ . . rninfinin dQgg:i.ag dm:in;':tlie .aiTe llie , .. 
leachate-calledicm .ilnd ~system · and poet~ period:"ami. -
betwel!:!I ~-~ .. - - -.- (v) Camlntcted-witb a-am.pa and liquid 
OJ~ !s u ddiaed ftt.l 200.10 of · mnoval·metbods~e..g..·~) of 
th.is c:hapti:r llndc:r :' c:rlatmg ~· -~ fllfficent m.e- ta ooUect and remove 

(I )fi} The·~~ ml»til:ldude::.-. -· . · liquids from the.sump and ·prn-ent · 
(At A top fu>ef" d~d EK!- · - · IJquka from b.d:ing-up tnte the 

anstructed of materials-(~ a dninage layer. Rach unit must have it.a 
g eomembnlle} to prevent the migration own rump( 1). The deaip of each sump 
of hu.anioua constitucnU I.a.to sudi liner and remova..l S}'9tcn muat pnmde a 
daring the adiv-e life U1d poet~ method far meuming and recording the 
ca.re period; mid . . volume of Uqai.d.a present in the 1ump 

(Bl A compoa.ita bottom li.o.e:r. - and of llquida remol'ed.. 
OJ~ oi at l.ut two a.mpooetaU... (3) TM owoei- 0r opent«·lhail collect 
The upper compoomrt J:iniat be detigncd LOd ramcJft paziq>able llqald.t m the 
and tml.ltnM:1ed oi matcriala_ («-a- • 1umP9· to mlnfntw the bead oa the 
~a). to pA'VC?lt~-migraUoa · - · bottom-liner.~·: · ... ··-' - ·· .· -..:·· ~ .: ·.- ' -
of ha.a.rdaua. c:oa.stttuenti. tmo dUa . • { 4) The crwaer or opera for. oh leO: '· 
compoD«IDL ~ the ~W'e and detecticn ayatem that '8 not located 
po.t-clo1ure care period. 1be. lower oomplelely abcmt the eeuanal high 
OJmpaaa.a.tm..t be daigned:uwi water tabla mat d.amomtrete d:i..t the 
coruttuctl!d o{ m.aleri&lt lo mlntmfu the opcndon o{ tha 1eU deU:ctka sywte:m 
migra t1oD ol ~ COGalJtuenta tf a will not bo irdwutdy afIKted by du: 
bruc:h lo th.-uppu eompo.DCD.L.wen: to pt"eSm caf groand wetec. . 
oa::ur-. The lower OOCll.f""""·mu.t be .,. {d) The Rqiooa1 ~ msy 
OJnatru.cted of at leaat l feet (111 cm) of approve allemati-tt design or ~ting 

practica to thote specified in par.graph 
(C) Of lb.is led.ion if the OWD.Cf' or 
operator d~orutratea 10 the Regional 
Administrator that auch design and 
open ting practices.. t~ther with 
location cha.racteril'ticx 

(1) Will preTent the migration of any 
hua.rdou. comtituent into the ground 
water or swface ~ter at leut u 
effecti ttiy n the l..iners and leachate 
collect:ioa and remova..l system specified 
in p~ph {c) of thie acctioa: and 

(Z) Will allow detection of leaks 0£ 
huard~ co~ti~u through the top 
l.i.ner at ka st iu effectively. 

(f) The cno.-uer or operator of any 
repi.~CJt ~aa: impoundment unit 
la exempt from pen.graph ( c) ofthis 
•ection ~ 
ttlJ'lie~ tn:Ut wi.-~ed 

in rompiUmC:e-with the de1rig1ntandards-
0£ aection.a J004 (o)(1}{A)(i} .mi<f(o){S) of 
theR~~tionand·· · 
R~:ltct and· :; ,,, ._,_ - . 

(2) ~is no" muciD"tO bcficTe that 
the li.aerirnat fun~· u ~ed. 

~N~·.{ i 284..222 and 254.zZ:i an 
added to read as follows: 

§ ZICa2 Adon~ ........ . 

( e) The Regional Aclm.iuistnrtor a.hall 
appra-re Ill adioa lealca8e rate foe' 
suna<:e impoun~ amt.a subtect to 
§ 2M.:zz:t (c) or {d}. The action lealcage 
ni te h the maximmn design flow nte 
that the kU detectioo eystcm (LDS) can 
remon without the fiuid heed on the 
bottam tincr ext:ttdi:ag 1.Ioot. ~ 
ac:tioa ~ T&!e :must lndude en 
adequate aafety ~to allow·for 
uncc:rtaintiedn the.design (e.g.. alopc. 
hydraulic oandoctivity. tfild::nea of · 
dnin4ge m&tm..n. ~ 
opera6oa;· a.ad loca tioa of ttie IDS. 
wute-ctd .bchate-chantcteristi · 
likelihood and 4.!D0'1Dts of other soarces 
of liquids to the l.DS. and pt opoeed . 
1espocwe .a>om (e.g.. the action leak.qe 
rate must-CO(Ukkr deaeucs in the flaw 
capadty of the wy1tem O't"I:!' time 
re.ultia.8 from siltation and dogging. nb 
layoTCr and aeep of syut.bf!'tic 
compooentl a( the .,..tem.·Ofl:i busdea 
~etC:.J. . 

(b) To dctermin! lf the action leab~ 
been IDtOOeded. the OW1lft' °" 

rate 
J>Ct.,daxl for -ch ~ e 
Rqian.el Admfnl,rpotgr approve• • 
.dillmmt c:a.labtlon, the ...-erw~ ~ 
.1Luua1~· " '
c.,l~~~.tbe ~ llfe--
1 nd d<>sme pciod. and if the 1Uti1 ls 
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, .J in accordaru:e...with.§.264..228(b). 
.mon:nlr during the . post~losure care 
P~.rio..Q~J.l~n ~on~ly monitoring j3 

. retiuired_ under § Z64.226(d). 

(iii} Alse3s the 9eriousne'3 of any 
leaks in tenns of potential for escaping 
into the environment or 

(2) Document why auch assessmentJ (cl The owner or operator of each new 
are not needed. waste pile wlit on which corutruction 

§ 26~..22l Re-.ponH .cnons. 7. Section 284...2Z5 i• amended by commences after January za 1992. each 
(al The.o.~eLQt9P~~!..C?.LO(a_ur{a~ adding new paragraph (d) to l"Cad .u lateral expansion of a waste pile unit on 

_ impoundmenLunits.,ubjectJo. i 26(..2.2l follows: which construction commences alter 
Jc) or_(d) qi wt have an approved July Z9. 19'3%. and each rq>iacement of . 
. respon.se.actionpliii.fiefore-reuipLof § lS-l.226 Monitoring 8lld ~ an existirig waste pile unit1hat is to 
_w._ut~. The re!!ponse action plan mu.st commence reuse after July Z9. 1992 must 

'et forth the actioru to be taken if the (d)(l) An owner or operator required install two or more liners and a leac:hzte. 
action leabge rate haa been exceeded: to have a leak delection system under collection and removal"aystem above 
At a minimum. the respocue action plan § 254..221 (c) or (d) must record the .and between such liners.. -COnatruction 
mu.st describe the actioru specified in · amount o{ liqui~ removed from each commences-, ia as defined in § 260.10 . 
paragraph (bj ·of t.hU section. leak detection ayatem 'ump at least under -existing facility•. . : 

(b) u the flow rate into the leak once each. week d~ the active life (l)(i) The liner aysteni mu.st indudC: 
det«:tlon 'Y'tem exceeds the action and closw-e period. (A) "' to "--- d · _ _.. d (2) Nter the final cover~ installed. .n. P u.u.a- C3tgno:;u an · 
leakage rate for any .sump. the own.er or the amount o{ liqui~ removed from . consuucted of mat.eriall (e.g.. a. 
operator must.: each leak deiection system sump must _. geomcmbra.ne) to prevent the migration 

(1) Notify the Regional Admioistrator be recorded at leaatmonthly. lf the _ of buardout COIUtituenta into such liner 
in writing of the exceedeoce withio 7 . liquid level ui the .:ump atay3 b~ow ·the ,_ during the active life aiui .post-d~ -
days of the detenninatioO:_ .· · · · pump operati.ng.Jevel for two . ..: _... care period; Ud . ·. · · .· 

(Z) Submit a preliininary Written. . consecutive month.a. the amount of . " (B) A aim~it.e bottom liner. - · .· _. 
8Ue3smenl to" the Regional . . ;. ·... . ~ liqui~ . in the aumps·mmt be rttorded at consi.stirigof at·leiuttW()_componenli:·· 
Ad.ministrator.withln 14 daya .of the-'·:::·:- : l · :-.i lf ,1.:,;. li d l el· th. The upper Component mUifoe dCSigned · 
detcriniiiatio~ u to the amount cif : ·. ' east qtiartc:ny, · ...,;,., q~ · ev J.D e - · and comtiucted _ _ · 'Ofmateri.ah ('" ·;.' · • . -~. : 

.. - •ump atays bclOw the pwiip opmstiiig ' . : ....,... 
liquick"la.ely aourcea of liqu.idi . . l elf . . . . th . - geomembnm'e) (o'j1rev1:nt-the r:O.igraticni . 

I 1 . d f ev ortwocoiuecativequarten. . e ' . • ofh·----'o .. •co· ns·' u· .... ;;..;; .... :_,...;-this .·· --- ·--, __ \ib e ocation. m:e. an ca~ 0 any· amount of liquids in the aumps "inU.Stbc.~·. ~ - ~........... · · 
•,. nnd short-term actions takea'and. CO"'""'n-.. dnri""...__ a~~· •=r- -i.nd . 
~ ret:erded at least acmi-«mntally; ff .at : , .: ·. -...-~ --.. UlC .......... ~ • . 

• 

e<t . -.. - .. .. ··' -- llDY time during the J>03t-dosure can: . -_;- . post-<:losure .care.pert~ The 1~~ ' 
Determine to the extent practicable • period the pwnp operating level is . . component must be ~~ed _ai;id. _ 

. 1ocatioa. aiz.e. and cause of any lealc: exceeded at·units OD quarterly or ae'mi- ~ed of materials to mimmrre_the · 
(4) Determine whether waste receipt annual recording schedules. ·the owneT IIUgnltic:'° ofhuardous constituents if a 

should cea3e or be curtailed. whether or operator ma:St return to monthly breach m the upper COlUl>Onent Wtte to 
any waste 5hould be removed from the · recording of amounts of liquids removed oa:ur. The lower component must be 
unit for inspection. repain. or controls.. from each au.mp until the liquid.level aiiutructed o~ at le~ l f~t (91 cm) of 
and whether or not the unit should be again ataya below the pump operating compa~ed aoil ~~with a .: 
clo,ed: . level for two con.secutive-month.s.. hydraulic condnctJVlty of no more th.aii: 

(5) Detcrmme an~ other abort-term (3) ""Pump opCr.ting level• LI a liquid · lX~O-' c:m./•ec.. . _ ·· ··· · 
·~~ looger-temuct:iom .lo be taken to :· :. . level prop0aed by the owner Of"oper&lor [u) The linen. -must comply With...,~!: ~ ~ • ~· 
m.tb.gale or .stop any . ~e.alcs; and_ · ~· :.:~ _. ;_ · ~ and approved by the Regioha:tj• r· z-:. ; · p~phs. (a)(l){i}. [Li). and.fill) of this · 

(6) Within 30 day~ ~e!'. the . · - : . : .. ,_. . Adri:iinlstrator bUed 011 pcinp·actintion . aection:.:?::'~-~': .... ::--:--,.... t"'t.~>·--.-.: ··-::· 
noti.ficatiC!t1 that the_ ~ctio~ lealcagent.e .:.:: level sump dii:nemioa.a. a.ad lriel'that (2) .Thl:. ·l~ate.'7!/J~on Ont/· ":,. -; 
ha' _been e.xcc:~ed. .aubaut to the-:-:-· "'. :. aYoida baclcup Into the drainage layer re~ sys~ tmmediat.elr abOve the · 
Regional Administrator the tt3ults .of the . and miniinlret head la the aump:·.: ' top liner must be designed. conatructed. 
analyse• specified ln paragrapb. (b) (3). - 6. Section~ lt amended bY : operated. and maintained to coll~. an~ 

(4). and (SJ of. thia 1ection. the ~ults of :' : red~ting paragraphs (b)(2rand remove leachate from the "wute pile · . 
actions taken. and ectioD.3 plllilDed.·. · · (b}(J) u paragraph& (b)(3) and (b)(4) during ~e active life_ and p<13t-<'.1~ 
Monthly thereafter. u long u the flow · re3pe(:tively. and by eel.ding a nf:W care penod. The Regional Administrator 
rate in the leak detection •Y•tem parqnph (b)(2) to ~•d as follows: . will apecify desl8Jt and operating 
excee<U the actJon le~ rate. the coaditioa.s la the permit to ensure that • 
owuer or operator must submit to the § ~ C:SO-- and post~ ewe. the leachate depth OTU' the liner does 
Regional Administrator a report • not exceed 30 an (oa.e foot). The · · 
aumm.a.rizing the ~•ultl of any remedial (b) • • • leachate aillecticin and remoVal iyatem 
actiom taken and actions planned.- ... ·- (2) M.alat.a!JJ and monitor the Jell. mmt comply with paragraphs (c)(3)(iiij. 

( c) To -make the Jealc and/ or detecdoa syatem ln ac:coniance with and (iv) of thl .. ectioa.. ' - · · 
remediation det.ermiJJatioaa ln . . . 11 ZM.Z:Zl(c)(%J(lv) and (3) and . - (3) The leac:ha~ t»llection and · · 
pan.grapb. (b).{J). (4}. and (S) o( thl.a .. - ' %M.%21S(d). and com;dr with all other remoYTJ/ •ystezD bCtweca the llneis.:."and:· 
1ectioa. the o~ or operator must: .·· appilcable lealc detection ayatem · Immediately abo-re-the bottom: _ · · · · 

(l){i) .Aue" the aoun:e of liqufda and requiremeata of thla put ·· er>mtJO•fte liner in the cue of mUltfple 
.ounta.oC llquida by aource. .: • . .. · · leach.ate ailledioo and removal . 
·1 Conduct a fiqerprint. huardous 9. Section %&US1 la amended by systems.. la alao a lea.Jc detb:tion ~m.· 
' titueut. or other analyaea of the reduignating parqrapha (c}. (cf). (e). (f). · Thia leak detec:tioa system mus< be 

Llquida La the leak deteciiou system to and (g) .. pangrapba (g}. (h). (I}. m and capable of detecting. collectJng. and 
· lde.ntify the aoarce oC liquids and .: : (K}. respectimy. aid by adding new . removing leaks of bazanloua . 

pouible location of any leak&. and the paragraph. (c}. (d). (e). and (f) to reed as cnnstituenta al the earliest jrradlcable 
haurd and mobility of the liquid: and follows: time through all a.reu o( the top liner 
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"kcly to be exposed to waste or waiver by the Regional Admini.strator in (11 Notify the Regiooal Administrator 
.eachate during the active life and post- accordance with l 264..lZl(e). in writing of the excecdance within 7 
closure care period. The requirements (r) The owner or operator of any dayt of the ceterminaticn: 
for a leak detection system in this replacement waste pile unit i1 exempt (21 Submit a ~liminary written 
paragraph are satisfied by inataU.tioa of from paragraph (c) of this uaion if: usessment to the Regioa.ai 
a .ystcm that ia. at a mini.m= ill The o:istiq-:mit waa con.auuctcd Administrator within 14 days of the 

(i) Coll3tracied with• bottom a.lope o{ In com~ with the~ 1tandartla determination. as to the amount o{ 
one percent oc ~:-, ~·-~···· of 1ectioa.J004{o){l)(A){f}'and (o)(S) of liquid..a.. likdy ao~ of liquids. . 

ruJ Constructed of ~.drai.oage - . the R.c:source ComavatiOQ a.od •'. . poaaiblC location. .a.i.u.. and cause of any 
mate.riala with.• hydracilic cxmdnctivil}' Rec1>nry Act:. a.ud . · • --' · : .. ' • leak&. and ahon-t.erm actiona Ulk.e.a and 
of 1 x 10- 1 cm/ aec oc IDOT'I!. and • (21 ~ is DO reuoa to belieTe that planned: . · . 
thickness of 12 inc:he1 (Ja.5 cm> or mott; the liner ia not fuoctianmg u dcsign.ed_ · (3) Detenni.ne to the extent pr.icticable 
or co=tructe<l o{ synthetic or geo:iet the locatioa.. me. and c.aUM! o{ any leak:: · 
dra ~ ma teri.ala with • tta nsm issiTity 1 a. New t § 2M.2S.2 and Z64..Z53 a re (4) Determine wbether waste reoeipt 
of J X 1 o- • m' /sec or more: added lo re.ad u foUawc aboWd ccue or be ouuiled. whether 

(iii} Constructed of 1m1terials that are any waate ahould be removed from the 
chemically ~stant to the wute f ~ Adloct &a.uoe at-. unit for i.tupectioa. ttp.aira. oc controls.. 
managed in the waste pile and the [a) The.Regional .A.dminUtrator r.hall-. .. 8.Dd whether or not the .mit ahould be 
I each ate ex peeled. I.a be geoen ted. and approve an actioa leak.age ra t.e f cx clo.ed: ... .. . 
o { au ffi cienu trength and thitlnl!3& to · 1un5oe impocn>dmcnt.ullita . a.ubject to (S} Determille any other abort-term 
pre~nt co Ila pse. under the .pr6.mrc.s.. _ .. . § 264..2.51{ c} c: (d ~ 1be. ac:t:ioa ~·. .. and krug-krm actiona to be bt.lu:n lo 
exerted by·overfyiiig W.is~.waate.· ~. ~·. rate i& the mariawm du.igu 1low rate .• :: mitigate or ru>p any: lc:a1a: mid 
cover ma_ten~U;d. ~11meinw_ed .•C: that the lea&det~oo ayatein(UlSlc;i.n., 161 Wil.binJOdaya.aftc:the:. .. 
the wasf e pJ2~:7 ::~: ::_~:;:;::::-~ ~< ~~ "': remo-re withuuuhe lluid he.Mf ott.A.he •• :, • oafu::a dx:z the i..... L--

( iv l Des~~a.opecittd;to·;.~:..:: ~ :. bo~Jirv!«X,..,...J~_fI~ 1?~.:: ' ,.~ . ~ . ~- b~C: . ....!ied :;::-t~to .L...."" ra_ te-
rninim.i:u ~dmfnitfrea.di~ 11fli·: 1ction~tc.m-i.tocfucie'8'0 . .:: . ...... --~ UD:J. 

wd i:rnt-cIOiure: crii - · -a& and · · -·' ·- · a~~·Uktf m..;p .io..&n:QW fat · > ·: RegioD.l·Admini111Tator. the rcsuits g{ the. 
t• Urnlitructed..~. . isriOl:i... . ~ . uncenamoea ln t.bt de'Slgji:'l~ .&l.o:P-. . . . analyses ~ed iii paragnipha (b) (3). . 1 · - · · · · -·- -· l'IIIJ!PS .. ~ cu¥. b dilsulic - · · . unc:la1Csa.al .. : - 1 •). and (SJ ol th:r:nection. the ~t.s of 
=~~~=:~;:.~· : .~~ .. ·- . •cnonauUn.audactiomi>famied. . 
I iquid.s fro.IIr~ mtt Pl : ·;c::0i- optt8nQii·&nd'.\ocatioD 0I lDe llJS . Mosnhly ~ U .tong U the flaw 
jquid.s f:roi:o \;~0 ~-~ ;: :....: .., .. ~ and ~ec.h.te ch.aT.acminca. rate lD ~ leak detedion ayste:m 
draiD.a.g-e ~. Eildnmzlmast hSve it.I UKefihood and &mCJWUa.ol other IOCU'Cb e~ ttJae ac0oa ieakqe l"ate. tf>e 
own JUml'( ii}. The design· of each sump of lilT!rida m the LDS:. and ~ owner or oper-atm must submit to the 
and rcnoval system must provide.a response acnana I~ tbr ecooa ~~ RqiCna.I Admnllatrator •report 
metbod formeasaring 11I1d reaird~ the . rate must conmder deacsw·in th~ oc-- =unumt.ri::ti:ig the l"C3Ults of any remedla1 
vol=e of oquids pr=e:ot in the sump capacity of the 1)'3t.em ~tune ecuons tai.en a.od actions planned. 
and of 1iquid3 ~ . ~ting from i,jJatioa ..00 ~ rill tc:I To mU.e the lea1c end./ or 

( 4) Tue owner or O'penl tor shall collect la~ and Crcq> oI ayntbenc retnedia ti on dete:rmina ti<Jm' in 
and re-mo~ pumpable-liqmda m the lro compcmcJt.s of the ryatem.. overburoea pa.ragnsph& (b) (3J. (4). and [SJ of thia 
detect.iotuystc:iutm:.~· ~-"!~ ~ . " pre:uares...etc.}. . . . · " ... ::.'.: . . , 1ectioa.. tbe owner er operator mast 
bead on t.lie~:~..:.~:W:7 .·: _, · ·{bJTo detcrmine-if llie &dxlnfeabge-, (l)(i}A.acss the aoa:rce..olliquida Eld 

( s l ~ ~.or-opc:ra~r-0£a:~ . ·: -· . rate ha.been e:xcCed'ed. .the ... oWI1er Oe. . . . c.mounta ol liqirida by .oarcie.·. . . 
de-tectioa iryWtem~t~~;-.:~ operatcir mu.i caaftri tJ:ie wewy Dow_ . fut~• fiz4saptiitt. buudoUa 
comp! etc tr~ ~ aeao~ li.igh=- . .- - rate from the marii~. dida.'obtamcd'. o1 cons titucnt. or other an.alywea of the 
wa~ ~~:d~~~re-_that the-..:- . under f28u&ctcrto·an --~-daili ::: .liqaidaia the leak detection system to 
.open tu;io of thft.~:j;leted.ioo sywtem- · · · flow rate [!a.limit' per acre per aa:y) for · Identify fhe t<XErOe of llqi.dch and 
....-ill not &e.a~ya:n:~cd~.~~1 ·· ·._ ·'!Adi sump. UnlC:S..'tlie-RcglcmaF::- J·-, -.· !>0-'•ible location of any leak&. and the 
~nee _of ground ~~r,- ".:. •. -. ,.,,., ,..,.. · • AdminiSlntOi approves · .t dilf~t haurd and mobility of the liqQid: and 

( dJ·Tue Regionaf ~11ratar m4!1' ca.lailatioia.' .ale ·~· daily flow rate (iii) ruaes.s the nri~ oC any 
app~~ eitematiw ~gn«kvpcrating' for eachiamp muatbe .calculated leeks lD t~ of potential for~Cllf'lng 
pra<:::Oce3 to. thoce apecified in-perag:rapb weekly dnring the active life and closure into the envirotunent or 
( c) of this a.ection if the owner or . period (2) Doo:mlCllt l'rby radi a:sscsmc:nt.s 
o~tor demon.strata lo the Regional are not needed. 
Ad:nini3tntor that R<:h deaign and I 2".%S3 R ·~ °'- ecuo.-. n. Sectiot1 ?64..154 b amended by 
opera ting practieca. toiether wt th {a) The ~er or operator of wnte adding n~ parqraph ( c) to read H 

loca~ c.hancteristia:.;. · -·Y. ·. pi1c mxits sub;ed to I 2&l..%S1 (c] or (d) foDowr · 
(1) Will pnrnat the m..lgratioD.of any muat have ms appxowed rupome eciioa 

b4%1U'Uoas amstituant fnto the gr-oand plu before recd.pt of wate. The · I ~ Ut:n'toll'tng w1d ~ 

water or aarlaor w.t.er .-t leut 1IS' : ·: : • :- -. res~ edioa plmumz:s\. Set forth the · · • • · • • ·" .. 
eUect!vely ea the llri.en and leach.ate · - action.I tO be taken ff the ildsOo. kab:ge -' (c) A.a owocr Of' operator ieqalred to 
coUcct.lon a.nd nimml·ayatema rate baa been exc:ceded. A,.a mfn1mum. · h.ve a leak detection system under 
apec:ified lD paragraph (tj o( th1a 1edion: th• respo~ edioa plan mat describe l 264.2.Sl(cJ mu.i ~the amo\IDt of 
and · · · ·· th& edfoaa trpedfied in pm agx apb (b) o! Uquida ttmo..-ed from each bk 

f2l Will allow de1ec!1on of lee.b ·of thia aedloD.. · · , · delectioa IJ)"Stem a amp at ln.t once 
ha.ardou1 oarutftoentl ~the lOlJ (b) If the flow rate uilo the le&k each week daring the active life and 
!in.a at kt.st H effoc:ttTdy. · detec:tioa syatl!Dl exceeds tM actioa cloaun: period. · · . 

( c) ~ir (c) of OU.:-=ti0n doec - kakqoe rate for auy 9GJU1>.. the owner or .u_Sccti<m ~ &. .~ by 
not apply to monofill1 that rre minted• opttetar xmut: ltdeslgnering panignrptt. (!'). (!). (hJ. (1). 
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]. and (le) u paragraphs (g). (h] . (i). UJ. 
, i<]. and (I) . respective ly. by revi,in.g 
parai;rapiu (cl and (d). and by add.mg 
new paragraph (C) to read u follows: 

~ 2&-Cl01 Oea.l9n and opentinQ 
requ!remenlL 

(c) The owner or operator of each new 
laod.fill unit on which con.struction 
commences after January 29. 1992.. each 
lateral expansion of a landfill unit on 
which collJltruction commences after 
July 29.. 1992. and each replacement of 
an exi!lting landfill unit that ia to 
commence ~e after July 29. 1992 must 
in!ltaU two or more linen and a leachate 
collection a.nd removal &}'3tem above 
and between auch linen. \An.struction 
commence!!- u u defined in § Z00.10 of 
t.hil chapter under -existing facility'" . 

( 1 ](i) The liner &yst.em mwt include: 
(A) A top liner cies~ed and 

corutructed of matenail (c..g.. a · . · ' 
s eomemorane l to prevent the migration 
of haz:..ardou. con.stituenu into auch liner 
d uring t..he active life and po!l t-dosurc · 
care period; and 

[B) A compoaite bottom liner. 
coru1sting of at lea.at two compooenU.. 
Tfie upper component muat be de3igned 
.nd corutructed of matenail (e_g.;. a · · 
~mem bnme) to prevent the o:i.ig:ra ti on · 
,f haziui:iow con.atitucnu i.oto thU . 

COtn?ODent during the active life and. · 
po!! t-c.J O!I ure care period. The lower 
component mu.st be de.3igned and 
constructed of~ teriala to minimize the 
[;JJg:<l ti on of hazard ow constitucnu if a 
breach in the upper component were to 
oc..--ur. The lower compooent !l11Ut be 
constructed of at lea.I 3 f~t (91 cm) of 
compacted roil .material with a ... _., . : 
byciraulic.conductivity of no. more than 
1x 10-•cm/1ec.. " - - - . ·--- --· · - · 

(ii) The linen m~;t comply_ with : 
paragraphs (a)(l) (i);. (ii).-a.nd (iii) of tfli. 
~ction. 

(2) The Jeadra~ ;,11edioit ~d ~ ·: 
~moval s~tem immediately. above .the 
top liner must be designed. c.oruttucted. 
o ~nited. and maintained to collect and 
remove leachate from t..he landfill during 
the active life and p~t-c.Joaure care · 
period. The Regional Acim.inUtrator will 
specify dcs4Pl and operating conditions 
i.a the permit to ensure that the leachate 
depth over the liner docs not exceed 30 
cm (one foot). The leachate' coUeciioo . 
and removal ay1tem mU1t comply with 
p-aragraph1 (3J(c) (ill) and (iv) of this . 
aection. 

(3) The }B<Jchat4 colfedion and 
removal •ys~ betw~ the linen.. and 
UJ::nedlately .above the bottom . 
co!JlP(Ulte liner ln the cue o{ multiple . 
leachate collection and removal · 
1y1leau. la alro a lealc detection 1ystem. 
Thi. leak detection 1y11tm mU1t be 

capable of detecting. collecting. 1LI1d 
r-emoving lealca of haun::iow 
corutituenu at the eariicst prac1icable 
time through all area3 of the top liner 
lilo.:.ely to be exposed to wa.ste or 
leach.ate during t..he active life and po1t· 
cfoaure Cllt1! penod.. The requiremenu 
for a leak detection 1y1tem in this 
paragraph are a.stiafied by 1.rutaUation of 
a 1y1tem that is. at a minimum: . 

(i) Conltructed with a bottom 1lope of 
one percent or more: 

(ii) Co cu tructed of granular drainage 
materials With a hydraulic cooductivity 
of 1 x 10-•=I~ or more and a 
tb.iclcnea3 of U inches (30..5 =l or more: 
or constructed of 1ynthetic or ge{lnet 
drainage materials with a traru!I1Usivity 
of J x 10-• m 1/1ec or more:: 

(iii) Cocutructed of materiili that are 
chemically re!!Ula.nl to t..he WUle . 
mao.aged in the landfill and the leachate 
expected to be gcoerate<l. and of . 
sufficient'~ and thidn~ to 
prevent collap!le uncier the p= 
e.xer!M by ov-e-ri ying w 8.Sll!a. Wl!.!I te · 
cover materials. and equipment wed at 
the landfill: · · · 

(iv) De3igned and operated lo 
minimize clogging riuring the active life 
and. po..t<iosure C2ll'C period: anri 

(v) Co03trncted with S=P' and liquid 
rcmOV11.l meth;xis ( c..g.. ~) of 
sufficient am to collect and remove 
liquids from t..he 1 ump and prevent 
liquids from b.adcing up into the 
drainage layer. uch unit mu.st have it3 
own aump(s). The design of each rump 
aod removal IY'lem mu.st provide a 
met.hod f oc m easw-ing and recording the 
volume of liqui<h ~t iD the 'ump 
a.ad of liquids ~d. 

(4)Tue owna or operator •hall collect 
and remove pumpable liqui<h m the- leak 
detection 1p ten SlllI1P' to min.imize the 
head on.the" oottom liner •. -: . .. 

(SJ The owner or operator of a leak 
det~on ayatem th.at u not located . 
completely itbov'e the 1etSOnal high 
water table must demonstrllte that the 
operation of t..he leak detectioo sy,tem 
will oot be advendy affected by the 
presence of ground water. 

(d) The Regional Admini.atrator may 
app~ alt.emative design-or operating 
practicea to those 1pecified in pan graph 
(c) of this section il the owner or 
operator demonstrates to the ~onal 
Adminiatratoc that such de.~ 1LDd 
op~W:ig prtdices. together with 
location ch.aract.aUtica: 

(1) Will~ the migration of any 
hu.ardous constituent Into the ground 
water ot' .-urfac:e water at least u 
e!Iectively u the linen and leachate 
collection a.ad removal sy1~ 
apedfied in paragraph (c) of thls section: 
and . 

{2) Will allow detection o{ leaQ of 
hazardous constituents through the to;:i 
liner al least as d Tectively. 

{f) The owner or op~rator of any 
repla~meot landfill unit is exempt from 
p.aragraph (c)'o{ thia ~tion if: 
Jll The emt.ing unit wa1 constructed 

i.n complian~ With the de3ign standards 
of 1ection 3004(o)(l)(A)(i} and (o)(S) of 
the Resource Coruervation and 
R~very Act aod 

(2) There is no reason to believe that 
the liner i!I not functioning u de3igned. 

13. New § 254..JOZ is added to read as 
follows: 

§ :X•...302 Action ~e rate.. 

(a! The Regional Administrator shall 
approve an action le&bge rate for 
surface impoundment units :subject to 
~ ~(c) or (d). The action leak.age 
rate is the mvimwn de!lign flow rate 
that the leai: detectioo :i~tem (LDS1 can 
remove-without the fluid head on the 
bottom liner exceeding l fool The action 
leak&&! rate must include an acieQuate 
,a{cty maoon to aUow for uncertainlie3 
in the de:iign {e.&: slope. bycirauljc 
mndudjyjty · thjcimez:i of drajoa~ 
matcrinl! COJl-'truction, operation. and 
location of the LDS. W8.3te and leacilate 
characteristics. liielihood aru:t amounts 
of other source' of Lgu1as in the ms; 
and prnpo,ed mooMe actions (e.g.. the 
action lewge rate mll.!lt consider 
dea-eases in t..he flow capacity of the 
3~tem over ume resulting from ailtatioo 
aod clogging. rib layover and creep of · 
,-ynthetic components of the Sj'3tem. 

overburden pressures.. etc..}. _ 
(b) To determine Uthe action leakage 

nste h.aa been exceeded. the owner or 
openator must convert the wed<ly or 
monthly flow rate from the monitoring 
da~ obtained under § 254..303(c). to an 
average daily flow rate (gallons per aae 
per day) for each sump. Unle-s3 the 
Regional Adm..inistrator a;:>prove:i a 

- difl=t calculation. the average daily 
flow rate for each 'ump mlllt be 
Clllculated Wttkly during the active life 
and closure period. and monthly during 
the prut-dosure catt period when 
monthly monitoring ii requin:d under 
§ 28U0:3{ c). . 

H. Sect.ion ZM..JaJ 111 amended by 
adding new ~ph (c) to read as 
followr. 

§ 2$00l Llonltorin9 ~d ~ 

(c)(l) Ail owner or operator required 
to have A leak detection ayatem u.ader 
~ %6-UOI{c) or (d) miut record the 
amount of liqui<h removed from each 
leak detection aystem sump at least 
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once eacn w~ek dunng lhe ac:11ve hfc 
and closure period. 

l Z) Alter the Cina I cover 1s inst alled. 
t~e amoun t of liquids removed !rom 
ea ch lea k detection 1ysiem sumo must 
be recorded ar lea.st monlh\y. 11 the 
liquid level in the 'wnp itay• below the 
pump operating level for two . · 
con,ecutive moalh..s. the amounr o( 
liquids in the sumps miut ~ l"'econied 111 

leas\ quartely. Uthe liquid level in Ule . 
'ump stays below U'Je pump operating 
level for two coruecurive quuter-3. the 
amount of liquid.sin the sumps mu:s l he 
recorded at least Jemi·al\llua lly. I{ at 
any time during the post-closure ca~ 
period the pump operarin.g tevel u 
exceeded at WllU on quaneriy or semi· 
an nual recorciing schcdule1. lb e owner 
c: ope:-2tor m1.tsl ~turn to mc !!LhJy 
recording of a.mounu of oqwds n!:moved 
f:-om each awnp until the liqwd level 
again 'tay' below the pump operating 
level for rwo coa.secuu11e month!! .. 

(3) '.'Pu,alp oi>'eii~ levd_- ~ a ·i.iquid : 
!cvcl -e_roposed br the owner or operator· 
,lJ1d 11pproved by tbe Regiona.l . · 
Ad.mini,lrator.bued on pump activatioo 
level. rnmp dime.ru1oiu. a.ad level thnt 
a voids backup into the cir.u.oage layer 
and minimize' .head in the 2u.mp.. . 

15. New ~ 264-304 is added to read as 
follows: · · 

·~ 254 .304 A espon,e acUon"-

(a ) The owner or operato r of landiill 
unit.s subject ro § .2&l..J01(c) or (d) must 
:iave an approved re5porue action plao 
be Core receipt of wurt. The re:sporue 
a c tion pla.o miut •et forth the actioru :o 

(SJ Determine any o ihct :inor1-1enn 
and longer-term action' to be la~en ro 
miu~are or 3lop any le ab: and 

(6) Within JO days a(rer the 
notific.a tioo ~t the ac11on leak.age ~te 

hu been uc.ttded. .submit to the 
Region•l AciminUtrator the re1u.lt.t of the 
a.aalyses 1ped.fiC'd in pantJlT3ph.s (b}(J). 
l•}. and (S) of tliiJ 1ection.. the re.sultl of 
actiom LU.en. &nd a ctions p lllnned. 
~{onth.!y thereafter. as long u the flow 
rare in the leak detection system 
ex~eds the ac.tion leakage nite.. U'Je 
owner or operaror must submit to U'Je 
Region.al Administrator a n!:pon 
.swnzn.a.nring the roult.s o( any remedial 
action• t..ake.o and actioru planned. 

(cl To ma.lee U'Je leak and/or 
~cdiatioo de1ermina tions in 
r.a...~plu (b}(Jl. (4). ead !5) o( !hil 
3ection. the O'Wtler or operator must: 

(l)(i) ~the l()'UJ"C.C' ofliquiw ·and 
amouol3 of-Uquiru by 1ource. · 

(ii} Coodud 11 .fingcnrrinl. haz.arciou5 
a:n.s titueot. or. other aAll.lY3e' of the" 
liquiru·in the le:a.k-detection sys: , m·to 
identify the warce of liqui<b end · · · 
possible location o! any leaks. It.ad the 
hua.rd md mobility of the liquid; a.nd 
· (ilil A.ssa3 the ·aeriou.=~3 of any 
!ew in teroui of potentia.J for -c.scapi.ng 
into the environment or . 

(Z} Doamient why ruch a..ssC:S.3rnents 
are not needed. 

HI. Section ZM-310 u amended by 
rede3i~ting paragraph.$ (b)(J). (4). and 
(SJ u pangnph.s (b)(4). (5). and (6 ) 
~~ctively. and by adding a new 
paragraph (b)(J) to read 111 follow s: 

be raken if the action leak.age rate has ~ ~10 Cosur. and post-dosure ~ 
been exceeded. At• minimum.. ~ . • · • · 
~~porue actioii'plan miut de.soibe the , · fb) • ·•. • · · · 
actions specified iD pariigrapki {b} 'of tlW - (3J M&intain a.nd monitor the leak 
'ec tion. · . ~ . . . : .. . .. . , ·detection &y3tem in ecxxm:fance with 

(b) Uthe flo w rate. into the leak . t I 2:64.30l(c}(3)(iv) a.cd (4) utd · 
detection syatem exceed,, the action :M.JOJ(c), .nd catrrply wilh ell other 
leakage rate for a.ny sump. lhe owner or applicable leak detection system 
operator mwt · requittme:nt.s of thi1 part · 

11) Notify the Regional Ad.minis I.ta tor 
:n writiog of the exceedence with.in 7 
days of lhe detertninatioa: 

(Z) Submit a prdiminary written 
auessment to the Regional 
Admini•trator within H days of the 
d e1umination. a:s to the 1mo11.0t of. 
!..iqui<U. likely sources of liquids. 
poulble location. size. and catae of any 
leaks. end 1hort-tcrm actiocu ~and 
planned:. .. · . . . 

(J ) Determine to lhe extent p111c:ticable 
the location: size. and cauu of any leak; 

(-4) Oetcnnine whether wute receipt 
•hould ce .. e or be ew"lAilcd.. whether 
any wute 1hould be removed from the 
·.mit for inspection.. repairs. or cnnu-ols. 
aod whether or nor the unit 1bould ~ 
closed.: 

PART 25~NTE.RIM STATUS 
ST A.NO.ARDS FOR OWNERS ANO 
OPERATORS OF HAZARDOUS WASTE 
mEATMENT. STORAGE. ANO 
DtSPOSAl. FACILITIES 

L The authority citation for Part 265 u 
revised to read u follows: 

Aatborlty. U U.S.C. agas., ~~a). c9'U.. 
09%5.. 8!llS. 11.Dd 5)11. . . 

2. Section 2.6.S.lS 1.s amended by 
n:vtatng paragn.ph (b)(4} to rud u 
follows: 

(i) The frequency or inspection may 
,·ary for the itenu on the schedule. 
Howe11er. it should be based on the ra te 
of detenor.s ticn o{ the equipment and 
the probabili ty of •n environmental or 
bwn1u1 bulth incident if the 
deterioration. malfunction.. or any 
o~rator error goe3 Wldetec tcd between 
inlpeetions. Area. aub jeci to 1pilb... such 
u loading and wtloading areu. mu.:st be 
irupectetl daily wheo in U3e. :At a 
minimum. the in:spection achedule must 
include the ltCID.3 and frequencie' called 
for in f § 265.17(_ 265.lS:l. US..195. 
Z8S..Z2.6. Z5U.60. 26.5..Z18.. ZS5..JO(. 2.65..J47. 
Ui5..J77. Z.65.w.J. 265.lOJ.1 Z5S.10SZ. 
2.S.S..1051. and 2.65.. losa.. where 
appiic.able. . . 

3. Subpa.rt 8 i.s ar::iu.ded by s dding · 
§ 2.55.19 to rud as followr. 

f ?65..Hl Conatructlon qua/lty ~~ 
Pf'09nrTn. .. -. . --'· - . 

i a ) CQA progro.m:(l) A construction 
qu..t liry um.ranee (CQA)-prog:ram ~ 
requittd for 110 1uriace lmpoundment. 
wa.ste pile. and landfill -u.niu th•t are 

. required to comply with § § 285.ZZl{c), 
Z5S..254.. ll!ld 2&5..J01(a )- The progn.m 
must ea,,u.re tha t the CO!Utructed unit 
mecu or e.xceed.s a.fl design criteria a.ad 
,ptcific.a tiocu in.. the pcmi. t. The 
pt'Ognm m=t be developed uid 
implemented under the direction of • 
CQA officer who i , a regi!lrered 
profe:ssiooal engineer. 

(2) The CQA program mu.st adcire..ss 
lhe foUowi.ng physical components.. 
whe~ applicable.: 

Ii I Fou.oci.atioos. 
(u) OiJ:.c.s; . 
(ilil l.aw-?enneabi.lity wil linen; 
(iv) Ccotnembrazies (!lwble 

me111bane linen): 
(v) Lcach.1te collection and removal 

•yJtems &Jld lee k deted:ioa 1yatems: and 
· {vi) rui.al cover sy1t~ 
(b) Written CQA plan.. Before 

coo.scructioo begins 01:1 • unit 1ubjcct 10 

the CQA ·program under paragraph(•) of 
th.is section. the owner or operator must 
develop a written CQA plan. The plan 
mu't identify 1tep' th.at will be used lo 
monitor llDd document the qud.ity of 
mlleri•Lt and the conditioa and manner 
of their i.turall11tion. The CQA plan mu::it 
include: 

(1] ldcntific:atioa of applicable units.. 
11.nd • ·duc:r1plioa o( how they wlU be 
eon1tructed. 

(2} ldenlific.atio n of xey personnel In 
the development and b:npleinentation of 
the CQA pl.tn. and CQA offiCT:r 
qualifiatioru. 

(JI A desaiprion of inspection and 
1am:pling actJVitlC!J for all unit 
components identified in peregraph 



APPENDIX B 

Calculations of Critical Design Components 

Defining the Action Leakage Rate (ALR) 
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RMU-1 
CELLS 7 & 8 

PURPOSE 

Determine flow capacity of variou s secondary leachate co llection system (SLCS) components to 
determine the action leakage rate (ALR). 

Components 

l. Flow to the 24" secondary leachate collection riser pipe through the drainage layer. 
2. Capacity through the pipe perforations of the secondary leac hate riser pipe. 
3. Capacity through the secondary leachate collection system at e ntrance 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, 199 l, 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. 

~ . 

\_ 14" 1:30TTOM OF SIDES LOPE RISER 
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Nr = number of flow rubes= 3 
Nd = divisions of head in flow net = 2 
Darcy's Law is applicable and flow net is similar £O net used in the generic RAP. 

Pipe is perforated HDPE with 112-inch holes spaced 6 inches each way. Refer lo 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 sarurated. 

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

Length of section of pipe with perforations is 4 feet. 

Method: 

Draw approximate flow net (see above) . 

• Determine QJct using Darcy's Law for flow nets. 

N 
0 = Kh _J_ L 
-actual L N 

d 

L = Length perpendicular lo flow net (length of pipe) 
K = 2.0 x 10-2 cm/sec (56.7 ft/day) for NYSDOT 2 11 ROC stone 
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Qacrua/ = (56 7 ft/day) (2 5 ft) (3/2) (4 ft) 
(7.48 gal) 

1 ft 3 

Qacrual = 6,361.7 CPD 

Q allo wab le 

1 
X Qacrual = 

safety/actor 

Qallowable = _!_ x 6361.7 CPD 
2 

= 3180.8 CPD 

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 fl ows 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 112-inch diameter hole 

A = 
rr.d2 

4 
= 0 00136 ft 2 
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• 

22 holes per foot (See Figure 6) 

Q = CA j2gh 

= (0 61 )(000136)/2(32 2 jtlsec2
) 1 ft (22) 

= 0 146 jt 3/sec 
94,656 CPD/ft 

For a 4-foot section of pipe 

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

Assuming a safety factor of 2: 

Q3110" ·ob k = 378,625 GPD I 2.0 
= 189,313 GPD 

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

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

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

A. Capacity Through the Geocomposite. 

Method: 

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

• Apply a factor of safety. 

Assumptions: 

• i = Slope of liner system. 

• h is less than or equal to thickness of drainage layer. 
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Assume uniform 1.03 slope lo edge of sump. 

• Transmissiviry for one layer of geocomposire (TN3002-1620C) at the specified load = 2.94 x 
10-> ft~ I sec. 

Calculation: 

Q 

Q 
Q 

Q 

Q =Kia K = hydraulic conductivity of drainage layer 
i = hydraulic gradient = 103 
a = area 

Transmissivity (in plane permeability) = K (thickness) 

= 

= 
= 

= 

Tia Ti 
= - (t)(w) 

t 
Tiw 
2 94 x 10 -3 ft 2/sec x 60 sec/I min x 60 mini I hr x 24 hr/I day (0 0 I )w 

2. 54 ft 2/day 

Lineal ft of perimeter 

Secondary Sump Perimeters: 

Length = 21 ft (Drawing l 3D) 
Width = 27 ft (Drawing 13D) 

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

Cell Ultimate Capacity: 

Qu1t = (96 ft) (2.54 ft2/day/LF)(7.48 gal/ft3
) = 1824 GPD 

Assuming a safety factor of 2: 

QJllOwJblc = 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 
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Where Q flow rate (cfs) 
n Manning's roughness coefficient 
n = 0 012 for plastic pipe 

Q = 149 A Rz13 512 

n 

A = Pipe AREA = __!_ ;i: d 2 

4 

For 811 SDR 13 5, inner diameter = 7 34 7 in 

A = _!_ TC ( 7.347) 2 

4 . 12 

= 0.294 ft 2 

R H d I . R d. Diameter fi fi II fl . . = y rau re a rus = or u owmg prpes 
4 

R = 7 347 
x JJ!__ = 0. 153 

4 12 in 
s = Pipe Slope = 13% .013-ftlf+-. i~o '\, = .. o ( ..q-µ+- ~ ~ 
0 = 149 

(.294ft 2
) (0.153)2

'
3 (001) 112 =1 04ft 3/s 

-pipe 012 

= 104 ft 3 x 748 gal x 86400 sec = 674,879 CPD 
sec l ft 3 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 foot. 
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• 

The perforations have sharp edges ; C=0 .61. 

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

Calculations: 

Area of 5/8-inch di ameter hole 

nd 2 

A = - = 0 0021 3 ft 2 

4 

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

Q = CA /2gh 

= (0 61)(0.00213 )J2(32 2 ftlsec 2
) I ft ( 4) 

= 0 042 ft 3/sec 
= 27, 143 CPD/ft 

Assuming a safety factor of 2 : 

Q:tllowJb k = 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 Collection Header Pipe the Through Drainage Layer. 

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

sz 

~ 
\_ 8" CE1\TERIJNE COLLECTIO.V PIPE 

Nr = 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. 
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Pipe is perforated HOPE with 5/8-inch holes spaced 120° apart in an alternating pattern. 3 
inches each way .(See Engineering Report , Appendix G-1, Sec tion 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 fl ow 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 Qoct using Darcy's Law for flow nets . 

Q ac ru al = 

L = 
K = 

N 
KhL_[_ L 

Nd 
Length perpendicular to flow net (length of pipe) 
I 0 x 10-2 cm/sec (28 .3 ft/day) for NYSDOT IA stone 

Calculation: 

Q acrual 

Qallowable 

Qal/owoble 

= (28.3 ft/day) (1 .0 ft) (3/2) (7.4S gal) 
l ft) 

= 317.5 CPD/ lft 

l 
= lfi fi X Qacrual sa ety actor 
-- I 
= - x 317.5 CPD 

2 
= ( 158.7 CPD I I ft] x 697ft 
= l l 0,649 CPD 
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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 stone= 110,649 GPD (From Item 3D) 
Qgeocomposi<c = 912 GPD (From Item 3A) 

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

Q sump emrJncc 

Therefore, 

110,649 GPD + 912 GPD 
lll,561GPD 

Qu1t =111,561 GPD 
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RMU-1 
CELLS 9 THROUGH 14 

PURPOSE 

Determine flow capacity of various secondary leachate collection system (SLCS) components to 

determine the action leakage rate (ALR) . 

Components 

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 Safety 

A factor of safety of 2. 0 has been suggested in the preamble of the January 29, 1991, Final 
Rule . This will allow for uncertainties in the design (e.g., slope, hydraulic conductivity, 
thickness of drainage material), construction, operation, and location of the SLCS, waste and 
leachate characteristics, likelihood and amounts of other sources of liquids in the SLCS, and 
proposed response actions. The ALR must consider decreases in the flow capacity of the 
system over the time resulting from siltation and clogging, rib layover and creep of synthetic 
components of the system, overburden pressure , etc. 

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

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

P:\100388\WPORAFT'.CTLL 9· 14' 0CT97.REV\ALRCALCS. WPD 
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Nr = number of f1ow rubes= 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 112-inch holes spaced 6 inches each way . Refer to Figure 6. 

Assumptions: 

Pipe and pump capacity are greater than f1ow 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). 

Determine C&t using Darcy's Law for flow nets. 

N 
= Kh -1. L 

LN 
ti 

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

K = 2.0 x 10-2 cm/sec (56.7 ft/day) for NYSDOT 2 11 ROC stone 

P:~oo;sg-, WPDRAFT·CTLL 9- I 4\0CT97.R£\/\ALRCALCS. wPD 
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Qacruc l 

Q c cruc l 

Q a//owab l< 

(56 .7 ft/day) (2.5 ft) (3/2) (4 f t) (
7

AS go[) 
I ft , 

= 6,3 6 1.7 GPD 

1 
- - - -- X Qacrucl 
saf ety/a ctor 

_!_ x 6361.7 GPD 

= 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 occu; 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 perforatiocs have sharp edges; C=0.61 . 

There are no holes in the side slope riser pipe . 

Calculations: 

Area of 1/2-inch diameter hole 

A = nd 2 

= 0.00136 ft 2 

4 

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

= (0.61)(0.00136)/2(32.2 /r/sec 2
) l fr (22) 

= 0 .146 ft 3/sec 
= 94,656 GP Dlft 

For a 4-foot section of pipe 

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

Assuming a safety factor of 2: 

Oai1owabk = 378,625 GPD I 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 collecrion 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 equation 
Q =Kia. 

• Apply a factor of safety. 

Assumptions: 

i = Slope of liner system. 

h is less than or equal to thickness of drainage layer. 
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Assume uniform 1.03 slope to edge of sump. 

Transmissiviry for one layer of geocornposite (TN3002-1620C) at the specified load = 2.94 x 
10·3 rr /sec . 

Calculation: 

Q =Kia K = hydraulic conductivity of drainage layer 

i = hydraulic gradient = 1.03 
a = area 

Transmissivity (in plane permeability) = K (thickness) 

Q::: 
Tia Ti 

= - (t)(w) 
t 

Q Tiw 

Q = 2 .94 x 10-3 ft 21sec x 60 sec/l mm x 60 min/Ihr x 24 hr/I day (O.OI)w 

2.54 'r 2 /day Q =~~~--'-)~'~~~ 
Lineal ft of p erimeter 

Secondary Sump Perimeters: 

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

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

Cell Ultimate Capacity: 

Quit = (96 ft) (2.54 rr/day!LF)(7.48 ga1/ft3) = 1824 GPD 

Assuming a safety factor of 2: 

~1owa1>1c = 1824 GPD I 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 detennined by the Manning formula. 
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Where.: Q flow rate (cfs) 
n Manning 's roughness coefficient 
n 0.012 for plastic pipe 

Q = 1.49 A R 2n S 1n 

n 

1 2 
A = Pipe AREA = - n: d 

4 

For 8 11 Schedule 80 PVC, inner diameter 7.625 in 

1 (7 .625)
2 

A=-n: --
4 12 

= 0.317 ft 2 

Diameter 
R = Hydraulic Radius = for full flowing pipes 

4 

R = 
7

·
625 

x ___!_E_ = 0. 159 
4 12 in 

s = Pipe Slope = 1.0% = .01 ft/ft. 

Q . = I.
49 

(.317 ft 2
) (0.159)2/J 1,.0.17) 112 =1.16ft 3/s 

P'P' .012 

ft 3 7.48 gal 86400 sec = 1.16 - x x = 746,582 GPD 
sec l ft 3 I day 

C. Capacity Through the Pipe ?erforations 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. 
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The perforations have sharp edges; C=0.61. 

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

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

Calculations: 

Area of 5/8-inch diameter hole 

rrd 2 

A = -- = 0.00213 fr 2 

4 

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

Q = CA jigh 

= (0.61)(0.00213)/2(32.2 ft/sec2
) I fr (4) 

= 0 .042 ft 3 /sec 
= 27,143 GPD!ft 

Assuming a safety factor of 2: 

O.alfowablc = 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 Collection Header Pipe the Through Drainage Layer. 

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

~ 
\_ 8. CENTERLINE COLLECTION PIPE 

Nr = number of flow rubes= 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. 
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Pipe is perforated HDPE with 5/8-inch holes spaced 120° apart in an alternating panem, 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 foot. 

The length of pipe for combined cells are Cells 10 and 9 (697 fr .), Cells 12 and 14 (650 fr.) 
and Cells 11 and 13 (470 fr .). 

Method: 

Draw approximate flow net (see above). 

Determine~ using Darcy's Law for flow nets. 

N 
Q = Kh _[_ L 

act1Jal L N 
d 

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

K = 8 x· 1 a 1 cm/sec (226 ft/day) for NYSDOT 1 A stone 

Calculation: 

<2.aauat 

= (2.26ftlday) (I.Oft) (312) (7-28 gal) 
1 ft 3 

- 2535. 7 GPD!l ft. 

I 
~k = X Oaauat 

safety factor 

Qa11cwa1>1~ = _!._ x 2535. 7 GPD 
2 

= [1267.9 GPD! J ft] x 697 ft (Cells JO and 9) 
= 883, 726 GPD (worst case combined Cells JO 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 srone . 

Q sionc = 883,726 GPD (From Item 3D) 

Qcocomposiie = 912 GPD (From Item 3A) 

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

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

Therefore, 

Q1t =884,638 GPD 
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APPENDIX C 

Calculations of Critical Design Components 

Defining the Response Rate (RR) 



c - '· . 

Consolidation of Clay Primary Layer 

Given: 

Initial Vold Ratio, e e 
Compression Index Cl 
CoeHiclent ot Compression, cm "2/sec Cc 
or CoeH. ot Consolldatlon, tt"' 2/month Cc 

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

Assumptions: 

Soll ls Normally Consolldated. 

%Sat 
b 
A 
Pp 
Pa 
t 

0.60 
0.24 

0.00075 
2.12 

76 
1.5 

l 
500 

6500 
24 

Ter:zaghl One-dlmenslonal Consolidation Theory Applies 

I Month (n) : 

lnltlal Po Po 
Delta P ~p 

Final P Pl 
Change In Vold Ratio ~e 

Settlement in Month s 
Time Factor, Tv Tv 
Degree of Consolidation, U u 

Settlement achieved In Month s 

Water expelled In Month, ft" 3 
• gal q 

Consolidation water, gpad a 
TOTAL SETTLEMENT FOR ENTIRE LA YEA 

RMU-1 RAP 

1 2 

500 770.8 
270.8 270.8 
770.8 l 041 .7 

0.0451 0.0314 

0.0423 0.0294 
0.9429 1.8858 

0.92088383 0.99227969 

0.0390 0.0691 

1289.5 2286.5 
9646.8 17105.2 

321 .6 248.6 

0.0423 0.0717 

Procedure : 
------~-· 

1) ~P = Pa It 
2) 6e =Cl* log{(Pp+6P)/Pp} 
3) s = ~e/{l+e) * b 
4) Tv = Cc * (n months) I 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 > l 

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

take 90% * 5(24), Find Q 

3 4 5 6 7 

1041 . 7 1312.5 1583.3 1854.2 2125.0 
270.8 270.8 270.8 270.8 270.8 

1312.5 1583.3 1854.2 2125.0 2395.8 
0.0241 0.0196 0.0165 0.0142 0.0125 

0.0226 0.0183 0.0154 0.0133 0.0117 
2.8288 3.7717 4.7146 5.6575 6.6004 

0.99924663 0.99992648 0.99999282 0.9999993 0.99999993 

0.0923 0.1110 0.1267 0. 1402 0.1521 

3054 .3 3674 .2 4193.9 4641.4 5034.2 
22849.0 27487.0 31374.8 34722.0 37661.1 

191 .5 154.6 129.6 111 .6 98.0 

0.0943 0.1126 0.1281 0.1414 Qj~~!_ 



C-1,Pe ,. 

8 9 10 11 12 13 

2395.8 2666.7 2937 .5 3208.3 3479.2 3750.0 
270.8 270.8 270.8 270.8 270.8 270.8 

2666.7 2937.5 3208.3 3479.2 3750.0 4020.8 
0.0112 0.0101 0.0092 0.0084 0.0078 0.0073 

0.0105 0.0095 0.0086 0.0079 0.0073 0.0068 
7.5433 8.4863 9.4292 10.3721 11 .3150 12 .2579 

0.99999999 0.99999999 0.99999999 1 1 1 

0.1626 0.1722 0.1809 0.1889 0.1962 0.2031 

5384.5 5700.4 5988.2 6252.4 6496.7 6723.8 
40281 .1 42644.7 44797.5 46774.3 48601 .6 50300.5 

87.3 78 .8 71 .8 65.9 60.9 56 6 

0.1636 0. 1730 _ _QJ~!~ __ Q:.!~96 _ _ _ QJ969 0.2037 

14 

402 
27 

0.8 
0.8 

.7 
68 

4291 
0.00 

0 00 
13 .20 

0.20 

64 
09 

1 

95 

6935 .9 
.8 51887 

52 .9 
" 

0.21 01 
·· - ·-- - -- · 

15 

4291 .7 
270.8 

4562.5 
0.0064 

0.0060 
14. 1438 

1 

0.2155 

7135.2 
53378.6 

49.7 

0.2 161 -·---· --

. ~-· 
16 17 18 

4562 .5 4833.3 5104 .2 
270.8 270.8 270.8 

4833.3 5104 .2 5375.0 
0.0060 0.0057 0.0054 

0.0056 0.0053 0.0051 
15.0867 16.0296 16.9725 

1 1 1 

0.2212 0.2265 0.2316 

7322 .6 7499.9 7668.0 
54780.6 56106.8 57364 .0 

- - --
46.7 44 .2 I 41'. 9 

0.2217 0.2270 o~~~!.: . --- - - ·- - ·-----

._I s __ @_t1_8_=_9_0_%_o_r s_@_t2_4_. __ 0_2~~Ll. 



C-1,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 28.6 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 · - ----- --
I 90 % of S @ t24 = •. 0.2321 I 



c- '· 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. 
CONaUl.TINO ~NCINE.EP.8 

December 13, 1991 

CWM Chcmial Services, Inc. 
Model Qty !SOR Facility 
1550 Balmtr Road 
Model Oty, New York 14HT7 

Attention; Mr. John B. Hi.no 

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

Gentlemen: 
. 

914-1030 

fn re.sponse to the ttcent request from CWM Chemiol Services, Inc., (CWM), Col.du 
Anociate' Inc. (Colder Ai'ociateJ) has performed an evaluation of sdected laboratory and 
field testing data for the above reierenced project. This letter report presents the results 
of this evaluation. The evaluation was performed to estimate the consolidation 
characteristics (i.e. Initial Void Ra.tin (e0} and Compression Index (CJ) of the clay materials 
u.3ed during the cotutruction of Cdh A·D of stf No. 12. The estimated values have bem 
,..~1,,....1 .. +.A \..,. •• A """ •k• ~ ......... t ;-.t ••• ;.&;.......,.,;#llo."" _....,...,-...,_..,;_ 1: - t :-•• : ..1 T !.-.:....... "'-"• I'""\--'"""• ------ ----- - ·· -·----.-........,_.,,...,...,....,_,,.a r•"""Y._. • ._..,._ , ... -.. -.....~~ ...........,..,., ..,_,.,, ....,.,.. .... ,,, 

and Spcd6c Gravity) p~nnted in the As-built Documentation and Construction 
Certification Report for Secure Landfill No. 12.. Cell4 A-D, prepared by Colder .As.sociatct 
in 1990. 

In the absence of laboratory te.!t results for the determination of e. and C., the following 
equations (Holtz & Kovacs, 1991) wn-e wed to enimate the e0 and <=-c values of the SLF·l2 
construction materlah: 

e = 0 

Specific Gravity x Dm&ty 0£ Watu 

Dry DeNity of Soih 

c. - 0.007 (Liquid Umit·7) 

The laboratory and field testing data used in thi& evaluation a.re summarlzed in Table 1 
and the calculated e. and the C. valuet arc summarized in Table 2. The calculated values 



CWM Chemical S_ervicc:J, Inc. 
. - Mr. John B. Hino 

0e(%Inbc:r 13. 1991 
914-1030 

for e., and C.. should be viewed as typical value3. For example, the calculated comprcuion 
indices (CJ a.re based on an empirical equation which ·has a reliability range of about 
=:-30% (Holtz & Kovao, 1981). Therdore, it b recommended that laboratnry consolidation 
testing o! the materiAla be performed to confirm the estimated e. and ~ value&. 

Golder Ju.sedates trusb that this Information l5 sufficient for your nttdJ at this time. 
At. always, Gold~r A.ssociateA apprecfatec the opportunity to provide engineering services 
to CWM Chemical Services, Inc. lf you have any quc5tioru concerning this letttt or i1 we 
may be of further tua.iatance, pleaae call. 

Very truly yours, 

GOLDER ASSOCIATES INC. 

A.uociate 

MSMVBL:dml 

Attachments 

0 ol,rfec • a a , • 
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SUMMAllY Of LA60fl.\TOOY AND FEl.D TEST FESULTS 
SEO.IRE LMfOFIU NO. 12, Ca.LS >.-D, ~ARY CU.Y LflER 
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TABLE l·U-2 

SUMMARY OF PRE-CONSTRUCTION TESTING 

TRUESDALE ANO NIAGARA FRONTIER CLA.Y SOURCES 

5 11 f7189 T i4.7 16.J 28.6 12.3 5 129.6 9.6 

6 11f7/B9 T 14.0 15.0 26.0 11 .0 6 128.6 11.0 

1 1 ln/89 T 1-'l .8 13.5 27.1 13.6 7 129. 7 10.6 

8 11 f1/89 T 13.5 15.6 27.8 12.2 8 129.7 10.7 

9 11f7/89 T 13.8 14 .9 28.2 lJ.3 9 129.7 10.6 

10 11f7189 T 17. 1 15 .0 27.0 12.0 10 125.6 , 1.4 

11 11/20/89 T 25.7 17.7 34 .1 16.4 11 122 3 12.6 

12 11120/89 T 19.1 15.3 29.7 14 .4 12 126.4 11.8 

16 11129/89 T , 7.4 15.8 31. 1 15.J 16 

17 12/6/89 T 12.9 15.6 28.2 12.6 7 
If .. : T,1. l .1V?.'l'>l<I 

T • Truesdale Clay 
NF• Niagara F1on11er Clay 

(1) Based on Re'llslon 0 of T1uesdale Clay Accep!ance Compaction Window {127.7 pcl@ 11.1 % OMCJ 
(2) Based on Revision 0 ol Niagara F1onlfer Clay Accept ance Compacllon Window (1 15.4 pcl@ 12.8% OMC) . Slandard Proclor Tesl (ASn.1D 698) 

GOLDER ASSOCIATES INC., MODEL CITY, NY FIELD OFFICE 

'M ;• 

B93 -2 

5 

6 

7 

8 

9 

10 

11 

12 
(1) 

1.8x10-B 115.6 90.5 17.4 

Page 1 ol 
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TABLE l - U-2 

SUMMARY OF PRE-CONSTRUCTION TESTING 
TRUESDALE ANO NIAGARA FRONTIER CLAY SOURCES 
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GOLDER ASSOCIATES INC •• MODEL CITY, NY FIELO OFFICE 
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Permeation Through the Intact Primary and Secondary 
HOPE Geomembranes due to Hydrostatic Heads 

Assumptions: 

Plezometrlc Head above Secondary HOPE Liner, ft. 
No Plezometric Head exists In the Secondary Drainage System. 
Permeabillty of HOPE Liner, cm/sec. 
Primary Drainage Layer Is saturated. 
Plezometrlc Head above HOPE Liner, feel 

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

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 

Permeability, cm/sec 

H 
L 
I= (H + L) IL 

H 
L 
I= (H + L) IL 

O=KIA 

K 
~!E!'l_eability, ft/d.;._a..______________ _ ______ _ 

[
Oust.Ide Liquids Flow, gpad Q 
LrJ~l~~JJgulds Flow, gpad Q 

RMU-1 RAP 

9 

1.000E-11 

9 
0.007 

1286.7 

0.007 
143.9 

1.0E-11 
2.8E-08 

11.9 
1.3 
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Leakage through Defects in the Secondary 
HOPE Geomembranes due to Hydrostatic Heads 

Assumptions : 

Darcy's law for Flow Nets applies, q=K*h*Nf/Nd 
Generic RAP Flow Net Is applicable. 
Plezometrlc Head Outside RMU-1, ft . 
Circular Welted Area, ft . 
One hole 1/4-lnch diameter per acre. 
Hydraulic Conductivity, K, cm/sec 

, ft/day 

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

w =A/L, ft. 

H 
A 

K 

A 

w 

CALCULA.TE FLOW THROUGH FLOW NET USING DARCY'S LA.W 
q = K*Nf/Nd*H 

Nf/Nd = 8/3, from generic RAP 
Flow for 1' width, ft"' 3/dayftt 

For effective width = 4.3' 
etf. q = q1 * etf. w, ft"' 3/day 
eff. q, gal/day/hole 

At one hole per acre (assumed), 
etf. , gpad 

Nf/Nd 
q 

eN. w 
eff.q 
eff.q 

eN. q/acre 

RMU-1 RAP 

9 
5.5 

1.0E-07 
2.SE-04 

23 .76 

4.32 

2.66666666 
6.SOE-03 

4.3 
2.94E-02 

0.220 

0.220 ,therefore, use g = 1.0 g£!J 
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Permeation through the Intact Secondary HOPE Geomembrane 
Due to Elevated Pore Pressure In the Secondary Clay Liner 

Parameters: 

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

,ft"" 2/month 
Saturation, % 

t 
A 
A 

Cv 

CALCULATE AVERAGE PORE PRESSURE OVER LOAD INCREMENT 
CAUSED BY CONSOLIDATION 

T=Cv*l/Hdr"' 2 T 
where Hdr = 1.5 ' 

For saturated soil, the Initial load = Initial pore pressure 
Pore pressure = Load I time period UI 

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

* T and Uc taken from Calculation C-1 . 

...... t (month) > T Uc 
0 0 0 
1 0.9429 0.920884 
2 1.8858 0.992280 
3 2.8288 0.999247 
4 3.7717 0.999926 
5 4.7146 0.999993 
6 5.6575 0.999999 

U max = approx. 296 

U1 
270.8 

21.427296 
2.090917 
0.204038 
0.019912 
0.001945 
0.000190 

U2 

270.8 
21.427296 
2.090917 
0.204038 
0.019912 
0.001945 

3 
1 

6500 
24 

0.00075 
2.13 
100 

=2.13/(1.5') "2. t 

270.8 

U3 U4 

270.8 
21.427296 270.8 
2.090917 21.427296 
0.204038 2.090917 
0.019912 0.204038 

RMU-1 RAP 

us · U6 ...... ··u1<···· Umax 
270.833 
293.181 
295.343 
295.554 

270.6 295.575 
r21.427296 270.8 295.577 

2.090917 121.427296 270.8 /295.577 
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DETERMINE Q CAUSED BY PERMEATION THROUGH SECONDARY HOPE LINEA 

O=KIA 

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

~-T01E-05 tt" 3/sec/acre 
l_g__=-__ __ 6.53 g~pa_d _____ ~ 
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Leakage through Defects in the Secondary HOPE Geomembrane due lo 
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 of Secondary Clay Liner drains toward natural soil, therefore 

clay liner Is double drained. 

Method: 
1. Determine amount of water expelled from 1.5 ft . clay liner due to 

consolidation per load step. 
2. Determine lateral extent of phreatic surface based on charts . 
3. Calculate volume of water within wetted area. 
4. Determine Possible Flow Rate of Consolidation Water that can pass through 

a 1 /4 In. diameter defect. 

VOLUMES OF WATER EXPELLED 

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

1 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-1 RAP 

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

The lateral extent o1 the phreatlc surface cannot be great enough to produce much water through a 1/4" diameter defect based on thesevalues o1 gpad. r 

I The volume of consolidation water ls so small In gpdtTt"' 2 that it can be neglected. 



 
 
 
 
 
 
 

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



         Part 373 Renewal Application 
         Date:  April 2001 
 

 
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 
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performed at the landfill exit, the potential for contaminated dust on the roadway will 
be eliminated. 

 
d) In addition, the site traffic control plan has generally limited these roadways to waste 

hauling vehicles.  A low speed limit has been posted and speed bumps are employed 
to minimize dust generation. 

 
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. 

 3



         Part 373 Renewal Application 
         Date:  April 2001 
 

 4

 
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 some of the State Pollutant Discharge Elimination System 
(SPDES) monitoring and compliance requirements which are applicable to this Facility, 
are not included in their entirety in this Surface Water Sampling & Analysis Plan 
(SWSAP), but are referenced in this SWSAP.  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 some of 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 (NY 007 2061).  If the SPDES Permit is modified, it may 
be necessary to update this SWSAP.  
 
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. 
 Modified:  Sept. 2015 
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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. 
 
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. 

  

Modified:  Sept. 2015 
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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} 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 to discharge storm water and 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.) 

Modified:  Sept. 2015 
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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-Site 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 an SMP 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 – SPDES internal Outfall 02C, 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.    This location has an ISCO Refrigerated Auto-Sampler or 
similar equipment. 

 
SMP04 – SPDES internal Outfall 02B, 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.    This location has an ISCO 
Refrigerated Auto-Sampler or similar equipment. 

 
SMP05 – SPDES internal Outfall 02A, 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.    This location has an ISCO Refrigerated Auto-Sampler or similar equipment. 
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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. 

 
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 “Radiation Environmental Monitoring Plan” ((REMP) under Part 373 Permit) for surface water 
radiological monitoring.  Outfall monitoring requirements for chemical constituents are specified in the 
facility’s SPDES Permit.   
 
USEPA/TSCA requirements for surface water monitoring were eliminated effective July 1996. 

  

Modified:  Sept. 2015 
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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 
(SMP06, SMP07, SMP09) and 
ISCO Auto Samplers receiving 
power? 

  
 
 
 

Are the Flow Level Indicators 
(SMP06, SMP07, SMP09) and 
ISCO Auto Samplers in good 
operating condition and 
functioning properly? (SMP06, 
SMP07, SMP09) 

  
 
 
 

Is the water level indicated 
appropriate? (SMP06, SMP07, 
SMP09) 

  
 
 

Is the recorder marking and 
printing properly? (SMP06, 
SMP07, SMP09) 

  
 
 

Is there sufficient chart paper? 
(SMP06, SMP07, SMP09) 

  
 
 

Is each flume free of cracks, 
debris, and blockage? 
(SMP06, SMP07, SMP09) 

  
 
 
 

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

 SMP03:  Expected Vol. = 200 mL.  Actual Vol. = 
SMP04:  Expected Vol. = 200 mL.  Actual Vol. = 
SMP05:  Expected Vol. = 200 mL.  Actual Vol. = 
SMP06:  Expected Vol. = 200 mL.  Actual Vol. = 
SMP07:  Expected Vol. = 200 mL.  Actual Vol. =  
SMP09:  Expected Vol. = 200 mL.  Actual Vol. =  
 

 
NAME/TITLE:             
 
SIGNATURE:             
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TABLE A 
 

NYSDEC SURFACE WATER MONITORING REQUIREMENTS 
 
 

OUTFALL FREQUENCY PARAMETER ANALYTICAL METHOD 
 
002, 003, 
004 

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 for chemical monitoring are 
prescribed by CWM’s SPDES Permit.  Adjustments to the above requirements may be made if the 
Radiation Environmental Monitoring Plan (REMP) is modified. 

Modified:  Sept. 2015 
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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 
 
Primary radiological services are provided by Test America in St. Louis, Missouri or another laboratory 
certified by NYSDOH ELAP for radiological parameters.  For chemical parameters, a laboratory certified 
by NYSDOH ELAP will be utilized in accordance with the facility’s SPDES Permit.    
 
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 radiological sampling, sample preservation, sample storage, chain-of-custody and 
sample transfer, and equipment calibration and field measurements will follow all applicable requirements 
specified in this plan, conditions in the Part 373 Permit and the REMP.  Preservation will be in 
accordance with 40 CFR 136.  Pre-sampling procedures for chemical sampling must meet the 
requirements in the facility’s SPDES Permit. 
 
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.   
 
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 Monitoring personnel check 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. 
 Modified:  Sept. 2015 
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For chemical and physical parameters, procurement, inspection and calibration of equipment must meet 
requirements in the facility’s SPDES Permit. 
 
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 preparation of sample bottles is the responsibility of the laboratory.  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 attached to each container 
as required by the analytical method or 40 CFR 136.   
 
The lab sends sample bottles 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), 
visually examining, inventorying, and labeling the sample bottles, and ensuring the appropriate number 
and types of preservatives are present. 
 
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 in the field notes.  These observations may include: 
 

• 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. 
 Modified:  Sept. 2015 
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6.2 FIELD MEASUREMENTS 
 
Field measurements for chemical and physical parameters are taken as required by the facility’s SPDES 
Permit, and recorded in the field log book.   
The duplicate field measurements, if any, are also recorded. 
 
6.3 GRAB SAMPLE COLLECTION 
 
For chemical and physical parameters, grab sample collection shall be conducted in accordance with the 
facility’s SPDES Permit. Grab sampling and analysis for radiological parameters will be conducted in 
accordance with Table A, the conditions in the Part 373 Permit and the REMP. 
 
Prior to sampling, the sample point identity is recorded on the COC.  The sample bottles and COC 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 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.   
 
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. 

 
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. 

 
  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. All sample bottles, once filled and preserved as necessary, are put on ice or refrigerated 
upon sample collection and shipped as such. 

 
5. 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 in the 
field notes. 

 
6.4 COMPOSITE SAMPLE COLLECTION 
 
Composite sample collection for chemical parameters shall be in conducted in accordance with the 
facility’s SPDES Permit.  Composite sample collection is not allowed for radiological parameters. 
 
 
 

Modified:  Sept. 2015 
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6.5 ORDER OF SAMPLE COLLECTION 
 
If there was insufficient sample volume available to completely fill all sample bottles, sample collection for 
chemical and physical parameters required by the facility’s SPDES Permit shall take precedence. 
 
6.6 FIELD DUPLICATE SAMPLES 
 
 
Field duplicate samples must be collected as specified in the facility’s SPDES Permit and in accordance 
with the analytical method to be employed.  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 field log book. 
 
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 and Field Blank frequencies 
and procedures related to sampling for chemical parameters shall be in accordance with the facility’s 
SPDES Permit and the analytical method to be employed. 
 
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 forms must be placed in the cooler before the cooler is sealed. 

 
3. Sample coolers are sealed. 

 
Once the samples have been placed on ice, the COC is completed, then all paper work is 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 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 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 field log books 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 

Modified:  Sept. 2015 13 



SURFACE WATER SAMPLING AND ANALYSIS PLAN 
REVISED 5/14 
************************************************************************************************************************
* 
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 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 environmental monitoring 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. 
 
• 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 of receipt, the condition of the samples, and the temperature, are recorded 
on the COC form. 
 
7.2 FIELD INFORMATION FORM 
 
Field information is completed in the field log book for each sample point, unless no sample is collected.  
Information to be documented is as follows: 
 
Sample Point - which is contained on the COC. 
 
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 by the facility’s SPDES Permit. 
 
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.; 
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• 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.). 
 
 
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 
radiological constituents and in accordance with the requirements specified in the facility’s SPDES Permit 
for chemical constituents. 
 
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 
in Table A and as referenced in the facility’s SPDES Permit.  Technical Reports contain analytical results 
and methodologies, dates sampled and received, sample identification and COC. 
 
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.  Trip Blank, Field Blank and duplicate sample frequencies and 
procedures related to chemical sampling shall be in accordance with the facility’s SPDES Permit and the 
analytical method employed. 
 
9.0 DATA EVALUATION 
 
Typically, all analytical results are reviewed within five days of receipt from the analytical laboratory. 
 
For chemical parameters, data from SMP06, SMP07, and SMP09 are compared with the discharge 
limitations established in the Facility's SPDES Permit.  Any exceedences are noted in accordance with 
the SPDES Permit. 
 
If any potentially contaminated surface water has been determined to have been released from the 
Facility, 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 for chemical 
releases, or upon requirements in the REMP for radiological releases, as well as guidance received from 
NYSDEC. 
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10.0 REPORTING 
 
For chemical analyses, the results shall be reported as specified in the Facility’s SPDES Permit.  For 
radiological analysis, the results shall be reported as specified in the facility’s Part 373 Permit (Exhibit B, 
Condition D.3 in Schedule 1 of Module I). 
 
10.1 RECORDS 
 
Records of all surface water monitoring activities, including Technical Reports, QA/QC Reports and COCs 
are maintained at the Model City Facility.  The analytical labs also maintain the data in a computer data 
base system. 
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 Air & Meteorological Monitoring Plan 
 
 
Monitoring Network 
A NYSDEC-approved ambient air and meteorological monitoring network shall be operated and 
maintained at the CWM Model City facility.  This program shall consist of a minimum of six (6) 
monitoring sites established at NYSDEC-approved locations and equipped with sampling 
devices and other equipment as necessary for ambient air quality and one (1) meteorological 
monitoring. 
 
Air Quality Monitoring 
Air samples shall be obtained from the monitoring network and analyzed for PM-10 in 
accordance with Methods published by the USEPA.  CWM will sample for PM-10 once every 
six calendar days.  Additional air sampling and analysis for Volatile Organic Compounds 
(VOCs) and/or Polychlorinated biphenals (PCBs) shall be performed if deemed necessary by the 
NYSDEC. 
 
Meteorological Monitoring 
Temperature, wind speed and wind direction shall be continuously measured at CWM=s on-site 
meteorological station and recorded.  CWM shall also measure and record the date, or dates, 
duration (in hours) and amount (in inches) of all precipitation events at the facility=s 
meteorological station.  Other parameters shall also be measured if deemed necessary by the 
NYSDEC. 
 
Quality Assurance / Quality Control (QA/QC) 
The ambient air and meteorological monitoring network shall be maintained and all sampling 
and analysis shall be performed in accordance with the November 2000 and any subsequently 
Department approved revisions of the 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 PERMIT MODIFICATION LOG 
     
 
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 

Schedule 1 of Module I 
 
 
Schedule I of Module I, Exhibit D 
(tanks) 
 
Attachment A 
 
Attachment D, Appendix D-3 (text) 
 
Attachment D, Appendix D-3, 
Section VIII 
 
Attachment D, Appendix D-3, 
Figures & Calcs. 
 
 
Attachment F (Inspection Forms) 
 
Attachment I, Section I.1 
(Site-Wide Closure Plan) 
 
 
 

S1-1 & S1-3 
thru S1-5 
 
D-3 thru D-15 
 
 
Page 3 of 6 
 
TofC I, 2, 3, 6, 
7 & 19 thru 22 
 
2 & 3 
 
Fig. 20 cover 
page, Fig. 20 
& Calc pages 
1&2  
 
1 
 
Cover page & 
8 
 
 
 
 

S1-1 & S1-3 
thru S1-5 
 
D-3 thru D-17 
 
 
Page 3 of 6 
 
TofC I, 2, 3, 6, 
7 & 19 thru 22 
 
2 & 3 
 
Fig. 20 cover 
page, Fig. 20 
& Calc pages 
1&2 
 
1 
 
Cover page & 
8 
 
 
 
 

09/2013 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11/07/2013 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Minor Modification:  AWTS – Replace 
Multi-Media Filtration System Tanks T-3004 
& T-3005 (delete closed tanks from Permit) 
with Arsenic Treatment System Tanks T-
3010A. T-3010B, T-3010C, T-3010D and 
Cartridge Filter Units.  Replacement results in 
a Net 70-gallon reduction in facility tank 
capacity.  Tanks T-3010A/B/C/D treat aqueous 
waste by adsorption, and Cartridge Filter Units 
are used for filtration prior to adsorption.  
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pages 

 
The effective 
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New 
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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. 
 

 



 
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 
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Schedule I of Module I, Exhibit C 
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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 
 
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-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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(cont.) 
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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 

Attachment G 
 
 
 
Attachment P (new) 
 
 
 
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 

 



 
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: 
1.P&IDs 
2.Groundwater Sampling & Analysis 
Plan (SAP) 
 

 
Sheet 3 
Cover Page, 
Tabs. 1,2,3&6, 
Figs. 1,2&5, 
App.D (entire) 

 
Sheet 3 
Cover Page, 
Tabs. 1,2,3&6, 
Figs. 1,2&5, 
App.D (entire) 

12/2013 01/21/2014 Minor Modification:  Revisions to make 
administrative changes such as correcting 
errors and updating information. 

Schedule I of Module I, Exhibit F 
 
Attachment M 

F-32 thru F-71 
 
Cover Page & 
pg. 10 

F-32 thru F-71 
 
Cover Page & 
pg. 10 

03/2014 05/21/2014 Minor Modification:  Revisions to make 
RMU-1 leachate analytical parameters 
consistent with SLF 11 & SLF 12 leachate 
parameters, and to allow use of alternate 
NYSDOH ELAP laboratories for surface water 
analysis. 

Incorporated Documents: 
1.P&IDs 
 
 
2.AWTS O&M Manual 

 
Sheets 1,15, 
18,24,25&25a 
 
Cover Page, 
Appendix C 
Cover and 
P&ID Sheets 
1,15,18,25 & 
25a 

 
Sheets 1,15, 
18,24,25&25a 
 
Cover Page, 
Appendix C 
Cover and 
P&ID Sheets 
1,15,18,25 & 
25a 

04/2014 05/21/2014 Minor Modification:  Revisions to update 
P&IDs to reflect previous tank system piping 
changes and to install new automatic overfill 
control valves for Tank T-3009. 

Schedule 1 of Module I, Exhibit F F-17 F-17 06/2014 06/23/2014 Department Initiated Modification:  
Revision to remove allowance for the storage 
in containers of stabilized LDR wastes 
awaiting TCLP testing results within the 
RMU-1 landfill, in conformance with EPA 
Memorandum. 
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2.AWTS O&M Manual 

 
Sheets 2,24 & 
26 
 
Cover Page 
and P&ID 
Sheets 2,24 & 
26 

 
Sheets 2,24 & 
26 
 
Cover Page 
and P&ID 
Sheets 2,24 & 
26 

05/2014 07/08/2014 Minor Modification:  Revisions to update 
P&IDs to reflect tank system piping changes. 

Schedule 1 of Module I, Exhibit F F-17 & F-29 F-17 & F-29 06/2014 07/08/2014 Minor Modification:  Revisions to make 
administrative changes to better clarify existing 
Permit conditions with respect to the storage of 
LDR stabilized wastes. 

Schedule 1 of Module I S1-5 S1-5 08/2015 08/20/15 Minor Modification: Revision to Interim 
Compliance date. 

Attachment M Cover, 
disclaimer 
page, TofC 
pages i-iii & 
pages 1-19 

Cover, 
disclaimer 
page, TofC 
pages i-iii & 
pages 1-16 

09/2015 09/25/15 Minor Modification: Revisions to make 
Surface Water Sampling & Analysis Plan 
(SWSAP) requirements consistent with 
CWM’s renewed/modified SPDES Permit.  
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Schedule 1 of Module I 
Schedule 1 of Module I, Exhibit D 
Attachment A 
Attachment C, Table C-1 
Attachment D, Appendix D-3 
Attachment D, Appendix D-3, 
Section VIII 
Attachment D, Appendix D-3, 
Figures & Calcs. 
Attachment F (Inspection Forms) 
Attachment G 
 
Attachment I, Section I.1 
(Site-Wide Closure Plan) 
 
Incorporated Documents: 
1.P&IDs 
 
 
2.AWTS O&M Manual 

S1-1 & S1-15 
D-3 thru D-17 
Page 3 of 6 
C-7 
7 
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Fig. 22 & 
Calc. Page 1 
1 
Cover Page, 
Pgs. 6, 8, 61 & 
Org. Chart  
Cover Page & 
Pg. 10 
 
 
Sheets 14 & 
19 
 
Cover Page, 
Pgs. 19 & 40, 
Fig. 1.1 and 
P&ID Sheet 
19 

S1-1 & S1-15 
D-3 thru D-16 
Page 3 of 6 
C-7 
7 
 
2 
Fig. 22 & 
Calc. Page 1 
1 
Cover Page, 
Pgs. 6, 8, 61 & 
Org. Chart 
Cover Page & 
Pg. 10 
 
 
Sheets 14 & 
19 
 
Cover Page, 
Pgs. 19 & 40, 
Fig. 1.1 and 
P&ID Sheet 
19 

09/2015 11/04/15 Minor Modification: Revisions to remove 
certified closed Tank T-3001 from Permit, and 
to make administrative changes to update and 
correct minor errors.  

Schedule 1 of Module I, Exhibit D F-37 thru F-59 F-37 thru F-59 12/2015 02/ 10/16 Minor Modification: Extension of the closure 
period for Residuals Management Unit - One 
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Attachment I, Section I.1 
(Site-Wide Closure Plan) 

31 31 03/2016 04/15/16 Minor Modification: Allows use of NYSDEC 
approved off-site borrow areas for Fac Pond 8 
fill material at Closure. 

Schedule 1 of Module I, Exhibit D 
Attachment C (Waste Analysis Plan) 
 
 
 
 
 
 
 
Attachment D, Appendix D-3 
Attachment D, Appendix D-3, 
Section VIII 
Attachment F (Inspection Forms) 
Attachment G 
 
Incorporated Documents: 
1. AWTS O&M Manual 
 
 
 
2.Stabilization Facility O&M Manual 

D-10 & D-16 
Cover Page, 
TofC Pgs. i-iv, 
Pgs. C-1, C-3, 
C-66, C-68 
thruC-70,     
C-94thruC-97, 
C-102, C-106 
thruC-109 & 
App. Pgs. A-1 
& A-2 
20 
 
2 & 3 
19 & 22 
5, 6 & 8 
 
 
Cover Page, 
TofC, Pgs. 2, 
3,16-18,20-22, 
24 & 43-45 
 
Cover Page, 
Pgs. 4-8 & 10-
13 

D-10 & D-16 
Cover Page, 
TofC Pgs. i-iv, 
Pgs. C-1, C-3, 
C-66, C-68 
thruC-70,     
C-94thruC-97, 
C-102, C-106 
thruC-110 & 
App. Pgs. A-1 
& A-2 
20 
 
2 & 3 
19 & 22 
5, 6 & 8 
 
 
Cover Page, 
TofC, Pgs. 2, 
3,16-18,20-22, 
24 & 43-45 
 
Cover Page, 
Pgs. 4-8 & 10-
13 

06/2016 08/31/16 Minor Modification: Makes the following 
revisions to the Permit: 
- Clarifies that Mix Pit Tanks will be 

inspected on operating days; 
- Adds optional procedure for periodic 

replacement of treatment media in Tanks T-
3010A-D; 

- Prohibits acceptance of off-site wastewaters 
categorized as CWT metals per SPDES 
permit prohibition; 

- Revisions to waste analysis testing 
requirements for off-site wastewaters; 

- Revision to certain waste analysis 
procedures and analytical methods; 

- Revisions to Contingency Plan personnel; 
and 

- Various revisions to update information in 
Permit.  
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Incorporated Documents: 
1.Closure, Post-Closure & Corrective 
Measures Cost Estimate 

 
Summary 
Table 1 & 
Sect. 5.13 Pgs. 
1-4 

 
Summary 
Table 1 & 
Sect. 5.13 Pgs. 
1-4 

07/2016 08/31/16 Minor Modification: Department approved 
closure cost estimate reduction for completed 
closure of Tank T-3001. 
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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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November 2013 
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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



ATTACHMENT P

Page P-2

Cross-Reference Index

Tank Systems
Section Condition Description
Mod I, Sched 1 A Types and total facility quantity of permitted tanks

F Annual secondary containment and tank assessment reports due dates
Mod I, Sched 1, Exh A C Six month storage report and on-site waste tracking
 G.1 Verification of waste inventory assumed in closure cost estimate
Mod I, Sched 1, Exh B B Requirements for corrective action tanks T-8009 and T-8010
Mod I, Sched 1, Exh D All List of permitted tanks and site-specific requirements
Mod I, Sched 1, Exh F E.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



ATTACHMENT P

Page P-3

Cross-Reference Index

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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