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Leachate Level 
Compliance Plan for 
RMU-1, Final 
Sequence Phase 2 
Residuals Management Unit 1 

1. Introduction  

1.1 Purpose of Plan 

In February 1997, CWM Chemical Services, LLC (CWM) submitted a Leachate Level 
Compliance Plan (LLCP) for Residuals Management Unit 1 (RMU-1) in accordance 
with Order on Consent No. 95-19, 96-11, and 96-12 entered into with the New York 
State Department of Environmental Conservation (NYSDEC). The February 1997 
LLCP, which was prepared by Golder Associates, evaluated the existing removal, 
storage, transfer, and treatment system for management of RMU-1 leachate 
associated with Cells 1 through 8, and recommended modifications to the system to 
remain in compliance with various components of the RMU-1 Part 373 Permit, 
specifically Condition I.E.2 (a) (Module I). Subsequent to the NYSDEC approval, CWM 
completed the recommended system upgrades. 

In May 1999, Addendum #1 to the February 1997 LLCP was prepared by Earth Tech, 
Inc. (formerly Rust Environment & Infrastructure) and EMCON to evaluate RMU-1 
leachate management for Cells 1 through 10. In Addendum #1, relevant appendices of 
the LLCP were evaluated and revised to reflect cap progression (i.e., construction of 
Phases I, II, and III final cover) and baseliner construction activities in Cell 9/10. 
Additional modifications to the leachate removal, storage, transfer, and treatment 
system were also performed as a result of a November 5, 1999 letter from the 
NYSDEC to CWM regarding assumptions made in the May 1999 Addendum #1 to the 
LLCP. In a subsequent correspondence relating to the November 5, 1999 letter, the 
NYSDEC approved various modifications to the system. These modifications included 
specific operational adjustments to be maintained during design storm events, 
including an upgrade of pump P-3002A to 200 gallons per minute (gpm) at the 
aqueous wastewater treatment system (AWTS) facility, which has been implemented 
by CWM. The leachate tank farm (LTF) storage capacity was re-evaluated based on 
the approved modifications and accepted as a replacement of the previous evaluation 
presented in Appendix G of Addendum #1. 

In June 2001, CWM submitted an LLCP prepared by Blasland, Bouck & Lee, Inc. 
(BBL) associated with the opening of Cell 12/14 and completion of the Phase IV final 
cover that included recommendations for further upgrades to the existing leachate 
management system. The NYSDEC approved the June 2001 LLCP on September 19, 
2001. According to CWM, all upgrades specified in the June 2001 LLCP have been 
completed. On May 3, 2002, CWM submitted an LLCP for Cells 1 through 10 and 
12/14 (BBL, April 2002) to revise the grading plan depicted in the June 2001 LLCP and 
reflect completion of the Phase V final cover. The NYSDEC approved the April 2002 
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LLCP on June 4, 2002.  On September 9, 2002, the NYSDEC approved a minor 
revision to the April 2002 LLCP, which was submitted by CWM on July 17, 2002. On 
November 22, 2002, CWM submitted an LLCP (BBL, November 2002) to reflect the 
opening of Cell 11/13. The NYSDEC approved the November 2002 LLCP on 
December 23, 2002, but required minor revisions to the document, which were 
subsequently incorporated and submitted to the NYSDEC on January 21, 2003. Final 
approval was issued by the NYSDEC on March 6, 2003. On December 18, 2007, 
CWM submitted an LLCP for Cells 1 through 14 (ARCADIS BBL, December 2007) to 
revise the grading plan depicted in the November 2002 LLCP and reflect completion of 
the Phase VI final cover. The NYSDEC approved the December 2007 LLCP on 
January 10, 2008. 

On March 20, 2009, CWM submitted an updated LLCP to evaluate the RMU-1 
leachate removal, storage, transfer, and treatment system based on a later stage of 
waste filling in Cells 1 through 14. NYSDEC provided comments for that submission on 
September 2, 2009. CWM submitted an updated LLCP on October 14, 2009, to 
address these comments.  NYSDEC issued a conditional approval on November 25, 
2009.  The December 2009 LLCP revision updated the March/October 2009 LLCP to 
satisfy the NYSDEC approval conditions and to present a grading configuration and 
leachate collection, transfer, and storage analysis that effectively manages leachate 
resulting from a 25-year, 24-hour storm event for RMU-1 Cells 1 through 14. For the 
purposes of this evaluation, it is assumed that all of the necessary modifications and 
conditions presented in this document have been implemented. The installation of 
approximately 7.1 acres of new final cover (Phase VII) is assumed only for the 
detention basin transition period (discussed in greater detail in Section 3.7 and in 
Attachment 6 of Appendix A). The remaining calculations contained in this LLCP do not 
assume the installation of any new final cover. Use of proposed new Tank T-165 during 
the detention basin transition period and beyond is discussed in Section 3.8 and in 
Attachment 7 of Appendix A (March 2010 revision). 

1.2 Facility Description 

CWM owns and operates the Model City Treatment, Storage, and Disposal Facility 
located in Model City, Niagara County, New York. The facility occupies approximately 
710 acres in the Towns of Lewiston and Porter, of which, about 630 acres are available 
for permitting of waste management operations. The current active hazardous waste 
landfill (RMU-1) was permitted by the NYSDEC on November 16, 1993, under 6 New 
York Codes, Rules, and Regulations Part 373 (Part 373 Permit #9-2934-00022/00036). 
The RMU-1 Permit was renewed by the NYSDEC as part of the Sitewide Part 373 
Permit #9-2934-00022/00097 on August 5, 2005.  
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1.3 Residuals Management Unit 1 Description 

RMU-1 covers approximately 47.1 acres as measured to the outside of the perimeter 
berms, including 39.4 acres of lined disposal area. The design waste volume is 
3,482,400 bank cubic yards (cy) resulting from a gross airspace of 3,601,900 cy less 
operational cover, roads, and berms.   

RMU-1 is designed with 14 cells, numbered 1 through 14. The construction of RMU-1 
has been performed in phases to match the operational requirements of the facility. To 
date, all 14 cells have been constructed and are currently in operation. In general, 
construction of the RMU-1 final cover is completed as final waste grades are achieved. 
Phases I, II, III, IV, V, and VI of the final cover were previously completed. The 
approximate limits of the next planned phase of final cover construction (Phase VII) are 
indicated on Figure 1. In general, stormwater falling on capped portions of RMU-1 is 
directed off the landfill and into designated stormwater retention areas located at the 
facility. Stormwater falling on uncapped portions of RMU-1 is directed into infiltration 
channels and detention basins located within the landfill and treated as leachate. 

1.4 Leachate Management Description 

The RMU-1 leachate management system consists of primary and secondary leachate 
collection and pumping systems, a leachate removal and transfer system, and an 
RMU-1 lift station. The leachate collection system (LCS) is designed to drain leachate 
to a collection sump at the low point of each cell. Leachate is removed from the primary 
and secondary sumps by submersible pumps installed in a perforated section of the 
sideslope riser pipe located at the bottom of each sump. Leachate is discharged to 
double-walled force mains located in the RMU-1 perimeter berm and transferred to the 
RMU-1 lift station at the western edge of RMU-1. 

The lift station pumps leachate through underground force mains to tank T-157 located 
in the former oil/water separator (OWS) building. Aqueous phase leachate is then 
pumped from tank T-157 through an aboveground 8-inch-diameter steel pipe to the 
LTF. The LTF stores leachate from all active and closed landfills, as well as 
miscellaneous site waters. Aqueous phase leachate is then transferred from the LTF to 
the AWTS. Treated effluent from the AWTS is transferred to final effluent holding tanks 
T-58 and T-125, which have operating volumes of 488,529 gallons and 394,271 
gallons, respectively. 

The AWTS consists of Aqueous Treatment (A/T) and Water Treatment (W/T) systems. 
The A/T system provides treatment of leachate from all landfills, other than SLF 12 and 
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RMU-1 for metals, and includes a filter press for separation of the suspended solids 
from the wastewater stream, followed by treatment through the W/T system. The W/T 
system consists of pH adjustment, biological treatment, multi-media sand filters, and 
carbon adsorption. SLF 12 and RMU-1 leachate is treated only through the W/T 
system where it is pumped directly to the multi-media sand filters or the bypass line to 
tank T-3003. Tank T-3003 temporarily stores the liquid before pumping it to the carbon 
adsorption system. The treated effluent from the carbon adsorption system is 
transferred to final effluent holding tanks T-58 and T-125, and ultimately discharged to 
the facultative ponds. 

1.5 Report Organization 

This LLCP has been organized into five sections. Section 2, which follows this 
introductory section, presents a description of and design basis for the fill progression 
configuration for RMU-1 Cells 1 through 14. Section 3 presents an evaluation of the 
stormwater runoff conditions for each of the cells with open infiltration channels and 
Detention Basins H and I. Section 4 presents an evaluation of the leachate removal, 
storage, transfer, and treatment system. Section 5 presents conclusions and 
recommended modifications to the system in order to manage stormwater and 
leachate resulting from the 25-year, 24-hour storm event. 

In addition, three appendices have been included with this LLCP. Appendix A presents 
RMU-1 hydrologic and stormwater routing calculations, including the following 
analyses: detention basin storage capacity, infiltration channel routing calculations, 
leachate elevation and time of exceedance calculations, culvert design calculations,  
interim drainage feature design calculations, detention basin transition analysis, and 
Tank T-165 calculations. Appendix B presents RMU-1 leachate removal, storage, and 
transfer calculations, including the following evaluations: RMU-1 landfill cells through 
the lift station to the OWS, detention basin pump through the lift station to the OWS, 
tank T-157 flow capacity demonstration, tank farm to AWTS at carbon feed tank (T-
3003), carbon feed tank (T-3003) to leachate tank T-58, carbon feed tank (T-3003) to 
leachate tank T-125, an LTF storage capacity analysis, and a secondary containment 
area tanker transfer analysis. Appendix C presents slope stability analyses for the fill 
progression design. 
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2. Fill Progression Design 

2.1 General 

The fill progression design proposed for RMU-1 Cells 1 through 14 is presented on 
Drawing 1. The proposed design was prepared in general conformance with the 
approved Sitewide Part 373 Permit and the RMU-1 Operations and Maintenance 
Manual (O&M Manual), and presents permitted top of final waste grades within capped 
portions of RMU-1, final and interim waste grades in uncapped portions, surface-water 
management controls, and general truck access routes. A further description of the 
proposed fill progression and basis of design is provided in the following subsections. 

2.2 Fill Progression Configuration for Cells 1 through 14 

In developing the fill progression design for Cells 1 through 14, several factors were 
considered, including achieving final waste grades, where possible; waste grade 
transition from the December 2007 fill plan; surface-water and leachate management; 
fill area accessibility; slope stability; and future final cover construction. Where 
possible, the proposed design integrates existing features within RMU-1, such as 
capped areas, access routes, and surface-water management controls, and builds 
upon the December 2007 fill plan. 

Waste grades for the proposed fill progression design generally ranges from 5 percent 
on plateau areas to 33 percent on constructed side slopes. It should be noted that 50 
percent slope gradients will be constructed on slopes adjacent to infiltration channels, 
as specified in the O&M Manual and in other select locations (e.g., access road side 
slopes and some basin side slopes), in accordance with the provisions of the interim 
waste height stability analysis presented in the RMU-1 Engineering Report. Consistent 
with previous fill progression designs, setbacks have been established on the proposed 
waste slopes based on allowable fill placement criteria contained within the O&M 
Manual and RMU-1 Engineering Report, and provides for the minimum slope stability 
factors of safety. Slope stability analyses for the fill progression design are provided in 
Appendix C. 

The proposed fill progression plan includes a 2.5-foot increase in areas that were 
previously designed to final permitted waste grades in the December 2007 fill plan. 
This increase is based on the July 1, 2009 acceptance of the final cover permit 
modification by the NYSDEC. In addition to this change, the existing Detention Basin G 
is subdivided into two separate basins (identified as Detention Basins H and I). 
Detention Basin I is the larger of the two basins and is intended to receive the majority 
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of runoff from uncapped areas of RMU-1. This basin is established at a higher 
elevation than the existing Detention Basin G to allow for waste placement within the 
basin footprint and beneath Detention Basin I. Detention Basin H is significantly smaller 
than Detention Basin I and is primarily intended to manage stormwater that will 
otherwise not be manageable in the south and east perimeter channels. In order to 
receive inflow from these perimeter channels, Detention Basin H is established at a 
lower elevation than Detention Basin I. Detention Basin H is essentially a remainder of 
the existing Detention Basin G and is located within the planimetric limit of the RMU-1 
liner system. 

2.3 Stormwater Management 

As in the past, surface-water runoff from the majority of the final cover areas is 
conveyed off the landfill and directed to on-site stormwater retention basins. Runoff 
from Phases I, II, III, and V final cover areas and portions of the Phases IV and VI final 
cover areas is directed to Retention Basin V01, which is located to the north of RMU-1. 
Runoff from the remainder of the Phases IV and VI final cover areas is directed into 
Retention Basin V02, which is located to the east of RMU-1. 

Consistent with the December 2007 fill plan, under the proposed fill progression 
design, the majority of surface-water runoff occurring on active portions of the landfill 
will be directed to detention basins (in this case, Detention Basins H and I). Remaining 
runoff from active areas of the landfill will drain into infiltration channels at the landfill 
perimeter. As depicted on Drawing 1, surface-water diversion berms (stormwater 
benches) and temporary diversion ditches are constructed along the waste side slopes, 
where possible, to intercept and convey runoff resulting from upgradient slope areas to 
the detention basins. Temporary downchute pipes are used to convey runoff down the 
eastern waste face and into the east perimeter channel, where it is then routed to 
Detention Basin H. Typical dimensions for the temporary diversion ditches and surface-
water diversion berms are provided on Figures 6 and 11, respectively, of the O&M 
Manual. Details for the temporary downchute pipes are provided on Figure 14 of the 
O&M Manual.  

Detention Basins H and I provide sufficient volume to contain stormwater runoff from 
their tributary drainage area and provide the minimum required freeboard of 1 foot. 
This condition is based on a 1 foot depth of liquid above the low point of the basins at 
the start of the storm event. Runoff contained within Detention Basin H either infiltrates 
into the operations layer and into the primary LCS of Cells 11/13 and 12/14 via the 
south perimeter channel (when the basin liquid elevation rises sufficiently to allow the 
liquid to backflow into the south perimeter channel) or is removed via pumping to the 
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secondary leachate forcemain at the Cell 11/13 leachate riser vault and, under certain 
circumstances, to Detention Basin I. Runoff contained within Detention Basin I is 
removed via pumping to the primary leachate forcemain at the Cell 11/13 leachate riser 
vault. Detention basin capacity calculations are discussed in greater detail in Section 3. 

Stormwater runoff from portions of RMU-1 that are physically unable to drain into the 
detention basins (due to elevation constraints) is managed via infiltration channels at 
the landfill perimeter. Runoff flowing into these channels will either infiltrate into the 
underlying operations stone (and into the cell primary LCS) or flow into Detention Basin 
H. Stormwater routing calculations for the infiltration channels are discussed in greater 
detail in Section 3. The proposed fill progression plan preserves several check dams 
depicted at various points along the infiltration channels in the December 2007 fill plan. 
The purpose of the check dams is to provide separate areas for stormwater 
management and to promote infiltration into the operations layer material by retaining 
stormwater upgradient of the check dams. Typical dimensions for the check dams are 
provided on Figure 12 of the O&M Manual. 

2.4 Truck Traffic Pattern 

The proposed fill progression design retains the same truck traffic patterns and road 
geometry as the December 2007 fill plan. This arrangement provides for two-way truck 
traffic into and out of RMU-1 at the southeastern corner of the landfill. The 
ingress/egress road incorporates a high point just inside the permitted limit of waste to 
minimize the potential migration of contact stormwater beyond the limits of RMU-1. 
Truck traffic will be directed to waste filling areas within RMU-1 along internal truck 
routes.   

The equipment/vehicle decontamination area will be retained in its current location at 
the low point of the ingress/egress route at the northern end of Detention Basin H in 
Cell 11. At this location, the road is paved and sloped in towards Detention Basin H. 
Washwater from decontamination activities will continue to be directed to the western 
edge of the road and into a washwater sediment trap located on the sideslope of 
Detention Basin H. Washwater overflow from the sediment trap will drain into Detention 
Basin H. 
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3. Hydrologic Evaluation and Stormwater Routing 

3.1 General 

In general, stormwater runoff from the capped areas of RMU-1 is managed in 
accordance with the Surface-Water Sampling and Analysis Plan (Attachment M of the 
Sitewide Part 373 Permit), while runoff from uncapped areas within RMU-1 is collected 
and treated as leachate. The majority of stormwater runoff from the uncapped area of 
RMU-1 is intercepted and conveyed to Detention Basins H and I via surface water 
diversion berms, culverts, and other temporary drainage features, such as diversion 
ditches and downchute pipes. The remainder of stormwater runoff from uncapped 
portions of RMU-1 flows into infiltration channels, where it either infiltrates through the 
operations layer into the cells or flows into Detention Basin H via culverts or open 
channel flow. Stormwater that infiltrates into the cells migrates to the primary LCS 
sumps where it is collected and pumped into the leachate transfer piping system.  

The following sections present the methodology used to determine the stormwater 
runoff conditions into the detention basins, infiltration channels, and the primary LCS 
sumps. Also presented is a summary description of the results of the analyses, 
including stormwater routing results for the detention basins, stormwater routing results 
for the infiltration channels and the primary LCS sumps, times of exceedance for the 
primary LCS sumps, culvert design calculations, interim drainage feature design 
calculations, and the detention basin transition analysis. Hydrologic calculations were 
performed using HydroCAD Version 8.5 (HydroCAD Software Solutions, LLC) and 
PondPack Version 7.5 (Haestad Methods, Inc.), which are hydrologic and hydraulic 
modeling software packages that are based on the TR 20 methodology. All stormwater 
runoff and routing calculations are based on the 25-year, 24-hour storm event, which 
produces 4.0 inches of rainfall at the site. 

3.2 Stormwater Routing through Detention Basins H and I 

The fill progression configuration depicted on Drawing 1 results in a 1.76-acre 
watershed that drains directly into Detention Basin H and a 14.86-acre (10.82-acre 
following Phase VII Final Cover installation) watershed that drains directly into 
Detention Basin I. These watershed areas do not include partial stormwater 
contributions from other sources, such as inflow from the south and east perimeter 
infiltration channels in the case of Detention Basin H, and pump inflow from Detention 
Basin H in the case of Detention Basin I. The contribution from these sources is 
determined via routing calculations performed using HydroCAD as discussed in 
Attachments 1 and 2 of Appendix A.   
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Both proposed detention basins will be lined, similar to past basins. This liner greatly 
reduces leakage from the basins and so no outflow due to infiltration through the basin 
interior surfaces is considered in Appendix A. Outflow from Detention Basin H includes 
the following mechanisms that are assumed to function during the design storm event: 

• Outflow to the south perimeter channel once the basin liquid elevation exceeds 
328.00 feet, which is the elevation at which the liquid can backflow into the 
south perimeter channel. Above this elevation, liquid within the basin is subject 
to infiltration into the operations layer and into the Cell 11/13 and 12/14 primary 
LCS. For this reason, the detention basin and the south perimeter channel are 
modeled as a combined system.  

• Outflow to the primary leachate forcemain via a submersible pump. This pump 
(identified in the calculations as Pump 1) is assumed to be operated 
automatically with level controls and will pump at approximately 33 gpm 
whenever the depth of liquid in the basin is greater than 1 foot. 

• Outflow to Detention Basin I via a submersible pump. The pump (identified in 
the calculations as Pump 2) is assumed to be operated automatically with level 
controls and will pump at approximately 67 gpm whenever the liquid elevation 
in the basin exceeds 328.00. 

Outflow from Detention Basin I occurs via pumping to the primary leachate forcemain 
with a portable Godwin diesel pump. Consistent with past LLCPs, pumping from this 
basin is assumed to begin only after the stormwater volumes within the active RMU-1 
cells has been conveyed to the LTF. 

Attachment 1 of Appendix A contains the stormwater routing calculations for both 
proposed basins and demonstrates the adequacy of the basins to manage the 
estimated stormwater runoff while meeting the minimum required freeboard. The 
following table presents a summary of the routing calculations for the two proposed 
basins. Also presented in this table and all other tables in Section 3 (in parentheses) 
are predicted conditions following installation of 7.1 acres of Phase VII final cover area 
for comparison. Note that these post-Phase VII final cover conditions are not presented 
in the attachments to this report. 
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Detention 
Basin 

Starting 
Liquid 
El. (ft) 

Peak 
Inflow1 

(cfs) 

Peak 
Outflow1 

(cfs) 

Peak 
Liquid 
El. (ft) 

Lowest 
Lined 

Crest El. 
(ft) 

Freeboard 
(ft) 

H 

322.31 
(Basin Floor) 

22.50 
(17.74) 

1.15 
(0.22) 

328.36 
(328.00) 

330.092 

1.73  
(2.09) 

323.31 
(1 Foot Above 
Basin Floor) 

22.50 
(17.74) 

1.16 
(0.22) 

328.36 
(328.00) 

1.73  
(2.09) 

I 

334.10 
(Basin Floor) 

73.53 
(53.54) 

0.00 
(0.00) 

349.30 
(347.04) 

351.62  

2.32  
(4.58) 

335.10 
(1 Foot Above 
Basin Floor) 

73.53 
(53.54) 

0.00 
(0.00) 

349.35 
(347.10) 

2.27  
(4.52) 

El. – elevation 
cfs – cubic feet per second 
ft - feet 
 
Notes: 
1. Peak inflow and outflow values are composited considering all active inflow and outflow 

mechanisms. 
2. The lowest lined crest elevation for Basin H is based on that of the south perimeter channel, to 

which the basin is hydraulically connected. 
3. Parenthetical values represent conditions that would exist following construction of the Phase 

VII final cover area.  
 

As indicated in the table above, two different starting liquid elevations are considered 
for the basins to maintain consistency with previous LLCP evaluations. The first 
elevation assumes that the basins are completely dry at the beginning of the design 
storm event, while the second assumes that 1 foot of liquid is present above the low 
point of the basins at the beginning of the storm. Both basins provide the minimum 
required 1 foot of freeboard for both scenarios. 

The predicted peak liquid elevation in Detention Basin H for both starting liquid 
elevations is above the invert elevation of 328.00 feet for the connecting south 
perimeter channel; therefore, liquid from the basin will backflow into the south 
perimeter channel and infiltrate into the operations layer and into the primary LCS of 
Cells 11/13 and 12/14. As discussed earlier in this section, this infiltration will continue 
until the basin liquid elevation subsides to 328.00 feet (due to a combination of 
infiltration into the primary LCS of Cells 11/13 and 12/14 and pumping to Basin I via 
Pump 2). The liquid remaining in the basin below elevation 328.00 feet will then be 
managed with Pump 1, an automated submersible pump within the basin. The 
following table presents the post-infiltration liquid elevations and volumes. 
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Starting Liquid 
Elevation (ft) 

Peak Liquid 
El. (ft) 

Post-Infiltration 
Basin Liquid El. 

(ft) 

Post-Infiltration Liquid Volume 
in Basin (Excluding Liquid 1 

Foot Above Floor) (cu. ft) 

322.31 
(Basin Floor) 328.36 (328.00) 328.00 24,394 

323.31 
(1 Foot Above 
Basin Floor) 

328.36 (328.00) 328.00 24,394 

El. – elevation 
ft – feet 
cu. ft – cubic feet 
 
Note: 
1. Parenthetical values represent conditions that would exist following construction of the Phase 

VII final cover area.  
 

Because Detention Basin I is a self contained detention basin and is not directly 
connected to any infiltration channels, all liquid that enters the basin is assumed to 
remain in the basin until it is removed using the basin pump. Thus, there is no need to 
quantify the post-infiltration basin liquid elevation and volume because the post-
infiltration values are the same as the peak values experienced during the design 
storm. 

An additional analysis to assess stormwater containment during, and subsequent to, 
the transition from Detention Basin G to Detention Basins H and I is presented in 
Attachments 6 and 7 of Appendix A. This additional analysis is discussed separately in 
Sections 3.7 and 3.8. 

3.3 Stormwater Routing through the Infiltration Channels 

Attachment 2 of Appendix A contains the calculations for the stormwater runoff 
hydrographs associated with the watersheds draining to the infiltration channels of 
Cells 7/8, 9/10, 11/13, and 12/14. Also included in Attachment 2 are the routed 
hydrographs through the channels. The stormwater routing methodology used in this 
LLCP is consistent with that used in the December 2007 LLCP, in that any longitudinal 
slope of the infiltration channels and, therefore, the tendency of stormwater to pool at 
the low end of the channels is considered. 

As discussed in Section 2.3, the construction of check dams at various locations in the 
infiltration channels creates multiple independent infiltration channels. As such, a 
separate watershed area is delineated for each infiltration area created by the check 
dams. The watershed boundaries for each infiltration channel in the uncapped portions 
of RMU-1 are delineated based on the grading depicted on Drawing 1. The following 
table presents a summary of the individual watershed characteristics, including 
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acreages, runoff curve numbers (CN), times of concentration (Tc), and estimated peak 
discharges. (Note that, for the east perimeter channel, conditions are summarized for 
each channel reach, as described in Attachment 2 of Appendix A.) 

Channel  Watershed 
Area (ac) CN Tc (hr) 

Estimated Peak 
Discharge into Channel 

(cfs) 
Cell 10 Perimeter 1.27(0.00) 90 0.1 6.26 (0.00) 
Cell 12 Perimeter 0.59 (0.26) 90 0.1 2.90 (1.29) 
Cell 14 West Perimeter 0.62  90 0.1 3.07 
South Perimeter 1.70 90 0.1 8.41 
East Perimeter – Reach 1 
(Upstream) 1.03 (0.44) 90 0.1 5.11 (2.18) 

East Perimeter – Reach 2 0.12 (0.12) 90 0.1 0.60 (0.59) 
East Perimeter – Reach 3 0.12 (0.11) 90 0.1 0.60 (0.54) 
East Perimeter – Reach 4 0.14 (0.08) 90 0.1 0.68 (0.40) 
East Perimeter – Reach 5 0.14 (0.12) 90 0.1 0.71 (0.59) 
East Perimeter – Reach 6 0.16 90 0.1 0.78 
East Perimeter – Reach 7 0.14 90 0.1 0.71 
East Perimeter – Reach 8 0.14 90 0.1 0.71 
East Perimeter – Reach 9 0.12 90 0.1 0.59 
East Perimeter – Reach 10 0.09 90 0.1 0.46 
East Perimeter – Reach 11 
(Downstream) 0.11 90 0.1 0.53 

ac – acres 
cfs – cubic feet per second 
hr – hour 
 
Note: 
1. Parenthetical values represent conditions that would exist following construction of the Phase VII final 

cover area. Because the Phase VII final cover area extends across a portion of the east perimeter 
channel, the number, length, and location of the reaches following Phase VII final cover area 
construction differ than those that exist prior to Phase VII final cover area construction.  

The stormwater runoff hydrographs for the drainage areas were routed through their 
respective channels using channel rating curves (stage/storage/discharge 
relationships) that were developed based on Darcy’s law and the geometry presented 
on Drawing 1. The routed channel outflow hydrographs were used as inflow 
hydrographs to the primary LCS sumps (described in Section 3.4). The channel routing 
procedure also provides estimated peak elevations in the channels, from which 
freeboards are calculated. Additionally, in the case of the south and east perimeter 
channels, the routing procedure was also used to determine the volume of stormwater 
flowing into Detention Basin H from the channels. As indicated in Section 3.2, the south 
perimeter channel is modeled as a combined system with Detention Basin H. In this 
way, the model accounts for not only the flow from the channel into the basin but also 
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for bidirectional flow between the two features once the basin liquid elevation exceeds 
328.00 feet. The following table presents a summary of the channel routing procedure. 

Channel 
Estimated 

Peak Inflow 
into Channel 

(cfs) 

Estimated 
Peak Outflow 
from Channel 

(cfs) 

Peak Liquid 
Elevation  

[Depth]1 (ft) 

Lowest 
Lined 

Elevation2 
(ft) 

Resulting 
Freeboard3 

(ft) 

Cell 10 
Perimeter 6.26 (0.00)  4.42 (0.00) 

329.56 
[2.63], 

(326.93 
[0.00]) 

330.62 1.06 (3.62) 

Cell 12 
Perimeter 2.90 (1.29) 1.82 (0.56) 

331.11 
[1.44], 

(330.78 
[1.11]) 

332.32 1.21 (1.54)  

Cell 14 West 
Perimeter 3.07 2.22 332.18  

[2.45] 333.23 1.05 

South 
Perimeter 8.41 7.69 328.74  

[1.26]  330.09 1.35 

East 
Perimeter – 
Reach 1 
(Upstream) 

5.11 (2.18) 5.09 (2.18) 0.72 (0.46)  2.30 1.58 (1.84) 

East 
Perimeter – 
Reach 2 

5.59 (2.74) 5.58 (2.74) 0.76 (0.53)  2.30 1.54 (1.77)  

East 
Perimeter – 
Reach 3 

6.08 (3.23) 6.06 (3.25) 0.79 (0.57)  2.30 1.51 (1.73)  

East 
Perimeter – 
Reach 4 

6.62 (3.59) 6.61(3.62) 0.82 (0.63)  2.30 1.48 (1.67)  

East 
Perimeter – 
Reach 5 

7.17 7.16 0.85 (0.86)  2.30 1.45 (1.44)  

East 
Perimeter – 
Reach 6 

7.78 7.76 0.88 2.30 1.42 

East 
Perimeter – 
Reach 7 

8.29 8.28 0.91 2.30 1.39 

East 
Perimeter – 
Reach 8 

8.79 8.77 0.94 2.30 1.36 

East 
Perimeter – 
Reach 9 

9.17 9.15 0.96 2.30 1.34 

East 
Perimeter – 
Reach 10 

9.40 9.38 0.98 2.30 1.32 

 



 

066911807 Revised March 2010.doc 14 

Leachate Level 
Compliance Plan for 
RMU-1, Final 
Sequence Phase 2 
Residuals Management Unit 1 

Channel 
Estimated 

Peak Inflow 
into Channel 

(cfs) 

Estimated 
Peak Outflow 
from Channel 

(cfs) 

Peak Liquid 
Elevation  

[Depth]1 (ft) 

Lowest 
Lined 

Elevation2 
(ft) 

Resulting 
Freeboard3 

(ft) 

East 
Perimeter – 
Reach 11 
(Downstream) 

9.69 9.67 0.96 2.30 1.34 

cfs – cubic feet per second 
ft – feet 

Notes: 
1. The peak depths for channels, other than the east perimeter channel, are obtained by subtracting 

the low point of the channel inverts from the peak liquid elevations. Because of the different routing 
methodology used for the east perimeter channel, peak depths are calculated directly. 

2. The lowest lined elevations for channels, other than the east perimeter channel, are determined 
from as-built top of secondary clay drawings. Because of the different routing methodology used 
for the east perimeter channel, the lowest lined elevation is presented in terms of lined channel 
depth.  

3. The resulting freeboards are obtained by subtracting the peak liquid elevations from the lowest 
lined elevations, or in the case of the east perimeter channel, the lined channel depth minus the 
peak liquid depth. 

4. Parenthetical values represent conditions that would exist following construction of the Phase 
VII final cover area.  Because the Phase VII final cover area extends across a portion of the 
east perimeter channel, the number, length, and location of the reaches following Phase VII 
final cover area construction differ than those that exist prior to Phase VII final cover area 
construction.  

 

As indicated in the above table, each infiltration channel provides sufficient capacity to 
manage stormwater runoff from the 25-year, 24-hour storm event and provide the 
minimum required 1 foot of freeboard. 

3.4 Stormwater Routing through Primary LCS Sumps and Time of Exceedance 

Attachment 3 of Appendix A contains the calculations for routing of the channel outflow 
hydrographs (discussed in Section 3.3) through the primary LCS sumps of Cells 7/8, 
9/10, 11/13, and 12/14. Stage/storage relationships for the LCS sumps in these cells 
are from the December 2007 LLCP and based on constructed cell floor grades. The 
sump outflow rate for each cell is the estimated pumping rate for the primary leachate 
collection pump. The estimated pumping rate was determined from a WaterCAD 
(piping system modeling software developed by Haestad Methods, Inc.) model of the 
leachate removal, storage, and transfer system, as discussed in Section 4. 

The sump routing procedure is used to estimate the peak liquid elevation and the time 
of exceedance within each cell. The time of exceedance is the time during which the 
liquid elevation within a given cell exceeds the allowable liquid elevation. Consistent 
with the Sitewide Part 373 Permit and previous LLCP evaluations, the allowable liquid 
elevation for each cell is 1 foot above the primary geomembrane at the lowest crest 
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elevation of the cell sump. The following table presents a summary of the sump routing 
procedure. 

Cell 
Estimated 

Peak Inflow to 
Cell (cfs) 

Estimated Peak 
Outflow from 

Cell (cfs) 

Allowable 
Leachate El. 

(ft) 

Peak 
Leachate El. 

(ft) 

Time of 
Exceedance 

(hr) 

7/8 0.31(0.00) 0.13  
(pump limited) 313.43 312.48 

(312.43) 
0.00      

(0.00) 

9/10 5.22 (0.14) 0.34  
(pump limited) 314.82 316.27 

(313.85) 
9.35       

(0.00) 

11/13 1.62 (1.40) 0.30  
(pump limited) 311.59 311.43 

(311.00) 
0.00      

(0.00) 

12/14 5.61 (4.33) 0.30  
(pump limited) 311.75 313.00 

(312.43) 
18.80    

(10.75) 
cfs – cubic feet per second 
ft – feet 
El. – elevation 
 
Note: 
1. Parenthetical values represent conditions that would exist following construction of the Phase 

VII final cover area.  
 

As indicated in the table above, the time of exceedance for each cell is less than the 
maximum allowable time of 24 hours, as stated in the Sitewide Part 373 Permit. 

3.5 Stormwater Routing through Culverts 

Attachment 4 of Appendix A contains the calculations for the design of the culverts 
depicted on Drawing 1. The two culverts depicted on Drawing 1 and analyzed in 
Attachment 4 were originally proposed for the December 2007 fill plan and are to be 
retained for the proposed fill plan. The following table presents a summary of the 
estimated peak discharge to each culvert during the 25-year, 24-hour storm, the culvert 
configuration and the resulting capacity.  

Culvert 
ID 

25-Year, 24-Hour 
Estimated Peak 
Discharge1 (cfs) 

Culvert Configuration Culvert Capacity 
(cfs) 

CV-1 13.14 Two 18-inch HDPE@ 
0.25% 15.732 

CV-2 9.35 (2.85) Three 18-inch CMP @ 
1.5% 14.963 

cfs – cubic feet per second 
HDPE – high-density polyethylene 
CMP – corrugated metal pipe 
 
Notes: 
1. Estimated peak discharges are based on December 2007 LLCP. As indicated in 

Appendix A-4, the proposed fill progression plan does not substantially affect the original 
predicted peak flowrates. 
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2. Culvert capacity for culvert CV-1 is determined based on a headwater depth equal to 
the channel depth (i.e., 2.46 feet). 

3. Culvert capacity of culvert CV-2 is determined based on a headwater depth of 1.3 feet, 
which is 1 foot less than the minimum channel depth for the east perimeter channel. 

4. Parenthetical values represent conditions that would exist following construction of the Phase 
VII final cover area.  

 

As shown in the table above, each culvert provides sufficient capacity to manage 
stormwater runoff from the 25-year, 24-hour storm event. 

3.6 Interim Drainage Features 

Attachment 5 of Appendix A contains calculations for the design of interim drainage 
features (other than culverts) depicted on Drawing 1. These features include two 
temporary diversion ditches on the western face of RMU-1 and a temporary downchute 
pipe system and a downchute header pipe on the eastern face of RMU-1. The 
geometries of these features are depicted on Figures 6 and 14 of the O&M Manual. 
These features were originally proposed for the December 2007 fill plan and are to be 
retained for use with the proposed fill plan. Two other interim drainage features (a 
partial bench and south downchute pipe) were also originally proposed for the 
December 2007 fill plan but, due to the advancing waste grades, are no longer 
necessary for the proposed fill plan. An additional temporary diversion berm associated 
with Phase VII final cover installation is also necessary as depicted on Figure 15 of the 
O&M Manual. Watersheds to these features were originally designed based on the 
December 2007 fill progression plan but have been recalculated based on the 
December 2009 fill progression plan to determine a worst-case peak discharge. The 
following table presents a summary of the worst-case 25-year, 24-hour event estimated 
peak discharge to each of the interim drainage features to be retained for the proposed 
fill plan and their respective hydraulic capacity. 

Interim Drainage Feature 
Worst Case 25-Year, 
24-Hour Estimated 

Peak Discharge1 (cfs) 
Hydraulic Capacity 

(cfs) 

Upper Diversion Ditch 23.26 49.43 

Lower Diversion Ditch 6.38 7.78 
North Downchute Pipe (Draining 
Uppermost Stormwater Bench) 1.39 2.67 

North Downchute Pipe (Draining Middle 
Stormwater Bench) 4.51 5.35 

North Downchute Header Pipe 5.90 6.68 

Diversion Berm 10.75 13.94 
cfs – cubic feet per second 
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Notes: 
1. Estimated peak discharges are based on the worst-case watershed from either the  December 2007 

or December 2009 fill progression plans.  
 

As shown in the table above, each interim drainage feature provides sufficient capacity 
to manage stormwater runoff from the 25-year, 24-hour storm event. 

3.7 Detention Basin Transition 

Attachment 6 of Appendix A contains stormwater routing calculations for proposed 
Detention Basins H and I at a critical period during the transition from existing 
Detention Basin G. These basin transition calculations are based on predicted 
watershed areas that will exist at the critical period and not on the watershed areas 
depicted on the fill progression plan. The basin transition watersheds reflect the 
planned construction of Phase VII final cover and the interim grades for the berm 
dividing Detention Basins H and I that will exist during the critical period. A figure 
showing the basin transition watersheds is included as part of the basin transition 
calculations.  

In addition to the construction of Phase VII final cover, it will be necessary to construct 
a temporary retention area within RMU-1 and upgradient of Detention Basin I to 
mitigate the temporary loss of basin capacity associated with the construction of the 
berm dividing Detention Basins H and I. This temporary retention area will be 
constructed on an existing 25-foot-wide bench located upgradient of existing Detention 
Basin G. The temporary retention area will employ precast concrete retaining wall 
blocks to form a containment berm along the outside edge of the bench and at the 
ends of the bench. A low-permeability geosynthetic layer will be installed to line the 
interior surfaces of the temporary retention area. The majority of the stormwater runoff 
from the Detention Basin I watershed will be routed into the temporary retention area. 
Liquids collected in the temporary retention area will normally be removed by pumping 
into the primary leachate forcemain, similar to the detention basins. If necessary, runoff 
in excess of the storage capacity of the temporary retention area will overflow via a 
weir at the north end of the temporary retention area. The basin transition calculations 
in Attachment 6 of Appendix A include the storage capacity provided by this temporary 
retention area. As indicated in Attachment 6, the minimum required storage capacity 
for the temporary retention area is 9,757 cu. ft, excluding the volume occupied by liquid 
in the lowermost 1 ft of the retention area. 

The following table presents a summary of the routing calculations for the two 
proposed basins at the critical period during the basin transition process. 
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Detention 
Basin 

Starting 
Liquid 
El. (ft) 

Peak 
Inflow1 

(cfs) 

Peak 
Outflow1 

(cfs) 

Peak 
Liquid 
El. (ft) 

Lowest 
Lined 

Crest El. 
(ft) 

Freeboard 
(ft) 

H 

322.31 
(Basin Floor) 13.89 0.07 327.42 

330.092 

2.67 

323.31 
(1 Foot Above 
Basin Floor) 

13.89 0.07 327.42 2.67 

I 

319.00 
(Basin Floor) 53.86 0.00 328.55 

330.092 

1.54 

320.00 
(1 Foot Above 
Basin Floor) 

53.86 0.00 328.75 1.34 

Notes: 
1. Peak inflow and outflow values are composited considering all active inflow and outflow 

mechanisms. 
2. The lowest lined crest elevation for Basins H and I are based on that of the south perimeter 

channel, to which the basins are hydraulically connected during the basin transition period. 
El. – elevation 
cfs – cubic feet per second 
ft - feet 

 
Prior to commencing construction of the berm dividing Detention Basins H and I, the 
Phase VII final cover area must be constructed, certified, and approved by the 
NYSDEC. Also, the temporary retention area must be constructed and an as-built 
survey performed to confirm that the constructed feature provides at least the 
aforementioned minimum usable storage volume of 9,757 cu. ft. 
 
In lieu of constructing Phase VII final cover and the temporary retention area, proposed 
new Tank T-165 may be utilized during the basin transition period as described in 
Section 3.8. 
 
3.8 Tank T-165 

Tank T-165 is an 876,800 gallon storage tank located outside the southeast corner of 
RMU-1. This tank will provide temporary storage of contact stormwater from RMU-1 to 
replace capacity lost in Detention Basin G while it is being converted to Detention 
Basins H and I. After construction of Detention Basins H and I is completed, tank T-165 
will remain in operation to provide additional storage capacity which may be needed as 
RMU-1 reaches final waste grades and future detention basins in the landfill are 
decreased and eventually eliminated. 

During the transition of Detention Basin G, it has been determined that the required 
tank capacity is 763,742 gallons, not including an allowance for standing liquid in the 
bottom of the tank or freeboard, based on the worst-case basin transition period and 
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assuming that no Phase VII final cover nor the temporary retention area (see Section 
3.7) have been constructed. Tank T-165 capacity calculations are presented in 
Attachment 7 of Appendix A. 

Two pumps (P-165A and P-165B) will be installed into Detention Basin G. The pumps 
are designed to discharge a minimum of 1,032 gpm (516 gpm each) to tank T-165. 
Level control will be installed to automatically start and stop these pumps upon 
reaching elevation 326.5 feet which is approximately 8 feet above the initial bottom 
invert elevation of Detention Basin G. As Detention Basin G is filled in, the pumping 
level will be adjusted and eventually the pumps will be repositioned into Detention 
Basin I. Normal operation will be to pump out the basin to the primary leachate 
forcemain using the Godwin diesel pump as described in Section 4.3. For larger basin 
inflows resulting in a level above 326.5 feet, pumps P-165A and P-165B will 
automatically pump liquids to tank T-165 until the basin level is reduced to 326.5 feet at 
which time the Godwin pump will again be used to pump the liquids directly to the 
primary leachate forcemain. 

As liquids accumulate inside tank T-165, submersible pump P-165C, located inside the 
tank, will be used to discharge from the tank to the RMU-1 primary leachate forcemain.  
The discharge rate will be set at 160 gpm, the same as the Godwin diesel pump in the 
detention basin. For the 25-year, 24-hour, storm event, the RMU-1 primary sumps will 
first be pumped down, after which either Detention Basin G (or Detention Basin I later) 
will be pumped down using the Godwin diesel pump, or tank T-165 will be pumped 
down using pump P-165C. Because the tank is essentially an extension of the 
detention basin and is pumped down using the same pumping rate, the order in which 
the two features are pumped down is unimportant. This operating philosophy and 
discharge rate for tank T-165 is analogous to that used for the RMU-1 detention 
basins.  In this way, all downstream systems will not be affected since flow volumes will 
be the same, whether coming from the RMU-1 detention basin or tank T-165. 
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4. Residuals Management Unit 1 Leachate Removal, Storage, and Transfer 
System Evaluation 

4.1 General 

The RMU-1 leachate management system consists of primary and secondary leachate 
collection and pumping systems, a leachate removal and transfer system, and an 
RMU-1 lift station. The LCS is designed to drain leachate to a collection sump at the 
low point of each cell. Leachate is removed from the primary and secondary sumps by 
submersible pumps installed in a perforated section of each side slope riser pipe 
located at the bottom of each sump. Leachate is discharged to double-walled 
forcemains located in the RMU-1 perimeter berm and transferred to the RMU-1 lift 
station at the western edge of RMU-1.   

The lift station pumps leachate through underground force mains to tank T-157, located 
in the former OWS building. Leachate is then pumped from tank T-157 through an 
aboveground 8-inch-diameter steel pipe to the LTF. The LTF stores leachate from all 
active and closed landfills, as well as miscellaneous site waters.  Leachate is then 
transferred from the LTF to the AWTS as the AWTS capacity allows. Treated effluent 
from the AWTS is transferred to final effluent holding tanks T-58 and T-125, which 
have operating volumes of 488,529 gallons and 394,271 gallons, respectively. 

The following analyses of the leachate removal, storage, and transfer system are 
discussed in this section:  

• RMU-1 landfill primary sumps, through the RMU-1 lift station (tank T-160) and 
into tank T-157. 

• RMU-1 detention basins through the RMU-1 leachate transfer system to tank 
T-157. 

• RMU-1 lift station capacity. 

• LTF storage capacity. 

• LTF through AWTS to effluent holding tanks T-58 and T-125. 

• Secondary containment area tanker transfer to tank T-100. 
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4.2 Residuals Management Unit 1 Landfill Cell 1 through 14 Lift Station to OWS Building 

WaterCAD 5.0 by Haestad Methods, Inc. was used to model the hydraulics of the 
leachate transfer system from RMU-1 Cells 1 through 14 and Detention Basin H (Pump 
1) through the RMU-1 lift station to tank T-157 in the OWS building. Hydraulic model 
data and system evaluation results are presented in Attachment 1 to Appendix B.   

The following assumptions were used during the evaluation: 

• Landfill cell primary sumps are modeled as constant head reservoirs with 
constant head at approximately 1 foot above the low point of primary liner (i.e., 
allowable leachate elevation). 

• Head at landfill cell primary pumps is constant and sufficient for pump 
operation (net positive suction head). 

• Primary leachate pumps in Cells 7/8, 9/10, 11/13, and 12/14 run 
simultaneously in response to a storm event based on the stormwater routing 
evaluation discussed in Section 3 and presented in Appendix A. 

• Cells 1, 2, 3, 4, 5, and 6 are capped and, therefore, do not respond to storm 
events. The pumps in these cells are rated at 40 gpm at 35 feet of total 
dynamic head (TDH). 

• The RMU-1 lift station discharges into tank T-157 in the OWS building, which 
is modeled as a constant-head reservoir at the incoming pipe elevation. 

The results of the hydraulic evaluation using the above assumptions are presented 
below: 

RMU-1 
Cell Pump Type 

Nominal 
Flow Rate 
(gpm) 1,2 

Evaluation 
Flow Rate 

(gpm) 

Head at 
Pump 

(ft) 

Pump 
Condition 
(On/Off) 

Total 
Evaluated 

Flow to Lift 
Station 
(gpm) 

Cell 1 WE05HH 40 0 0 Off 

513 
Cell 2 WE05HH 40 0 0 Off 

Cell 3 WE05HH 40 0 0 Off 

Cell 4 WE05HH 40 0 0 Off 
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RMU-1 
Cell Pump Type 

Nominal 
Flow Rate 
(gpm) 1,2 

Evaluation 
Flow Rate 

(gpm) 

Head at 
Pump 

(ft) 

Pump 
Condition 
(On/Off) 

Total 
Evaluated 

Flow to Lift 
Station 
(gpm) 

Cell 5 WE05HH 40 0 0 Off 

Cell 6 WE05HH 40 0 0 Off 

Cell 7/8 WE05HH 40 60 8 On 

Cell 
9/10 

JUMBO 
30HH 100 152 44 On 

Cell 
11/13 

JUMBO 
30HH 100 133 57 On 

Cell 
12/14 

JUMBO 
30HH 100 135 55 On 

Basin H 
(Pump 
1)3 

WE05HH 40 33 34 On 

Notes: 
1. Goulds WE05HH is rated at 40 gpm at 35 feet TDH. 
2. ABS JUMBO 30 HH is rated at 100 gpm at 80 feet TDH. 
3. Pump 1 in Basin H is included in this table because the pump delivers flow to the RMU-1 lift station via 

the primary forcemain in parallel with the RMU-1 cells. The actual modeling of this pump is discussed 
in Section 4.3, along with other detention basin pumps. 

ft – feet 
gpm – gallons per minute 

Flow from the RMU-1 lift station to the OWS is discussed in Section 4.4. The capacity 
of the OWS is reported to be 915 gpm based on the August 12, 1999 letter from CWM 
to the NYSDEC, which presents the hydraulic analysis of the OWS to LTF transfer 
system. Based on this information, the OWS is not considered to be a limiting factor in 
determining the capacity of the entire system. 

4.3 Detention Basin Pumps 

WaterCAD was also used to model the hydraulics associated with removal of 
stormwater runoff from Detention Basins H and I through the RMU-1 lift station to tank 
T-157 in the OWS building using the following pumps: 

• Detention Basin H Pump 1 (Goulds WE05HH) delivering flow to the primary 
leachate transfer forcemain via Cell 11/13 leachate riser vault. 

• Detention Basin I pump (Godwin TS2 portable diesel pump) delivering flow to 
the primary leachate transfer forcemain via Cell 11/13 leachate riser vault. 
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Additionally, a second pump in Detention Basin H (Pump 2) that transfers liquid from 
Detention Basin H to Detention Basin I was modeled. Hydraulic model data and 
system evaluation results for the Detention Basin H pumps (Pump 1 and Pump 2) are 
presented in Attachment 1 to Appendix B. Hydraulic model data and system evaluation 
results for the Detention Basin I pump is presented in Attachment 2 to Appendix B. 

In terms of basin dewatering times following the 25-year, 24-hour storm event, Pump 1 
in Detention Basin H is estimated to remove the accumulated liquid in the basin that is 
between elevation 328.00 and 323.31 (1 foot above the basin floor) within 
approximately 92.2 hours (approximately 3.8 days) based on 24,394 cubic feet of liquid 
at 33 gpm. This timeframe is assumed to begin at hour 11, concurrent with the 
commencement of flows from RMU-1 cells. The Godwin diesel pump in Detention 
Basin I is estimated to remove the accumulated liquid in that basin within 
approximately 127.5 hours (approximately 5.3 days) based on 163,611 cubic feet of 
liquid at 160 gpm. This timeframe is assumed to begin once the accumulated leachate 
in the affected RMU-1 cells is completely removed (approximately 34.9 hours after the 
start of the storm for this evaluation). According to information provided by CWM, the 
pump is capable of handling approximately 400 gpm and will, therefore, need to be run 
in a throttled condition to deliver the design flow rate of 160 gpm. 

4.4 Residuals Management Unit 1 Lift Station Capacity 

The RMU-1 lift station consists of a 9-foot-diameter, 3,000-gallon steel tank located in a 
concrete containment area measuring 18 feet by 15 feet by 3.75 feet deep. The 
existing submersible pump is a Godwin GSP300HV, which delivers flow to the OWS 
building. The worst-case inflow to the lift station occurs when the affected cells are 
pumping down simultaneously with the operation of Pump 1 in Detention Basin H. As 
shown in the table below and in Attachment 1 to Appendix B, the combined outflow 
from RMU-1 Cells 7/8, 9/10, 11/13, and 12/14 and Pump 1 in Detention Basin H is 513 
gpm. As shown in Attachment 1 to Appendix B, the existing Godwin GSP300HV 
submersible pump in the RMU-1 lift station operates at a reduced speed to provide this 
flowrate and therefore has a pumping capacity in excess of the combined RMU-1 lift 
station inflow of 513 gpm. It is noted that additional flow capacity at the RMU-1 lift 
station may be provided by a second pump (ABS Jumbo 200HH), which is not 
considered in this analysis. Therefore, the capacity of the RMU-1 lift station is adequate 
to collect and transfer leachate resulting from a 25-year, 24-hour storm event. 
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RMU-1  Pump 
Type 

Nominal 
Flow 
Rate 

(gpm) 1 

Evaluation 
Flow Rate 

(gpm) 

Pump 
Condition 
(On/Off) 

Head at 
Pump (ft) 

Total Evaluation 
Flow to Lift 

Station [gpm] 

Lift 
Station 

Godwin 
GSP300

HV 
600 513 On 51 513 

Notes: 
1. Godwin GSP300HV is rated at 600 gpm at 120 feet TDH. 
ft – feet 
gpm – gallons per minute 

4.5 Tank Farm Storage Capacity Analysis 

The LTF consists of three 350,000-gallon carbon steel tanks located inside a 
secondary containment area lined with a polyurethane coating system. The LTF stores 
leachate from all active and closed landfills, as well as miscellaneous site waters. As 
stated in the AWTS Report (CWM, 1996), CWM has historically segregated leachate 
from SLF 1 through 6, 7, 10, 11, and 12, which typically has higher organic, metal, 
polychlorinated biphenyl ,and iron-complexed cyanide concentrations into tank T-101. 
This segregation strategy was accepted by the NYSDEC in a letter to CWM, dated 
April 2, 1996. Based on recent analytical data and the degree of treatment needed, 
leachate from SLF 12 is currently discharged into tanks T-102 and T-103, as well as 
with leachate from RMU-1 and miscellaneous site waters, including the LTF secondary 
containment areas.   

The LTF storage capacity analysis is based on estimated flows resulting from the 
25-year, 24-hour storm event. For the purposes of this evaluation, flow sources include 
the RMU-1 cells, Detention Basins H and I, the LTF secondary containment area, site 
groundwater extraction systems, and average flows from SLF 1 through 12. The 
detention basin pumping rates and flow rates from appropriate cells are depicted in the 
tables above.   

According to the Sitewide Part 373 Permit, if the available capacity in the leachate 
storage tanks (T-101, T-102, T-103) is less than 625,000 gallons, CWM must treat or 
ship off site for treatment no less than 200,000 gallons per day (equivalent to 139 gpm) 
until the available capacity returns to 625,000 gallons. Based on information presented 
in Attachment 4 of Appendix B, the tank farm pump P-105 (an Ingersoll-Dresser 
HOC3+ variable speed pump rated at 250 gpm at 305 feet of total dynamic head) can 
discharge at a rate of 176 gpm, which exceeds the permit requirement of 139 gpm. 
According to information presented in Attachments 5 and 6 of Appendix B, the AWTS 
can process 227 gpm using Ingersoll-Dresser HOC3+ pump P-3002A to discharge 
from tank T-3003 to the effluent holding tanks T-58 and T-125. Assuming 2 hours of 
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downtime, this results in an equivalent process rate of 208 gpm, which exceeds the 
permit-required treatment rate of 139 gpm discussed above. CWM performed flow rate 
pump tests for pump P-105 and pump P-3002A in order to verify the model-predicted 
flow rates. The results of the flow rate pump test are contained in a report prepared by 
CWM entitled Leachate Level Compliance Plan Pump Flow Rate Verification Report for 
Pumps P-105 and P-3002A, dated October 2001. 

A liquid mass balance, including a table depicting outflow conditions at the LTF is 
presented in Attachment 7 of Appendix B. Individual tank storage volumes and liquid 
heights are calculated and tabulated based on the following assumptions: 

• In accordance with the site-specific CWM permit condition, liquid elevations in 
the tanks are such that only 625,000 gallons of storage capacity is available at 
the beginning of the analysis. 

• Each tank has approximately the same liquid level at the start of the analysis. 

• Flows from SLF 1 through 11 and groundwater extraction systems may be 
directed to tank T-101 or to the A/T system. 

• Flows from SLF 12, RMU-1 landfill cells, and Detention Basins H and I are 
directed to tanks T-102 and T-103. 

• Pump run times for each pump (Cells 7/8, 9/10, 11/13, 12/14, and Detention 
Basins H and I) are determined by dividing the total stormwater runoff volume 
into each cell or basin (provided in Appendix A) by the calculated pumping 
rate. 

• RMU-1 cells begin pumping 11 hours after the start of the 25-year, 24-hour 
storm event to maintain consistency with previous LLCP analyses. 

• Flow from secondary containment areas, other than the LTF, is directed to 
tank T-100 for 24 hours as shown in Attachment 8 of Appendix B. 

• Flow from Detention Basin H (Pump 1) commences 11 hours after the start of 
the storm event, concurrent with the RMU-1 cells. 

• Flow from Detention Basin I commences after the RMU-1 cells are completely 
pumped down. 
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• Based on information presented in Attachment 4 of Appendix B, the maximum 
outflow from the LTF via pump P-105 is 176 gpm. 

• The AWTS capacity is 208 gpm (227 gpm with an average downtime of 2 
hours per day). 

This transient mass balance verifies that the volume available in tanks T-102 and 
T-103 is sufficient to temporarily store peak flows from the RMU-1 cells, Detention 
Basins H and I, and other sources during the 25-year, 24-hour storm event. As 
discussed in previous analyses, non-stormwater flow rates from RMU-1 landfill cells 
during storm events (i.e., base flow) are considered negligible in comparison with 
storm-related flows and have, therefore, not been included in this evaluation. Non-
stormwater flow rates are addressed following management of the 25-year, 24-hour 
storm event volume. 

4.6 Tank Farm through AWTS Facility to Tanks T-58 and T-125 

According to CWM, the piping and pumps at AWTS have been upgraded in 
accordance with recommendations in previous LLCP evaluations. Based on 
information presented in Attachments 5 and 6 of Appendix B, as well as with the pump 
verification report prepared by CWM, the system is capable of treating 227 gpm 
through the AWTS to effluent holding tanks T-58 and T-125. An effective flow rate of 
208 gpm is used for this system, based on an average downtime of 2 hours per day for 
maintenance purposes (e.g., carbon replacement). Hydraulic models showing the 
system flowrate from tank T-3003 to leachate tanks T-58 and T-125 are presented in 
Attachments 5 and 6 of Appendix B.   

The evaluation presented in Attachment 7 of Appendix B includes inflow to the AWTS 
from two sources: the LTF and tank T-100. For the first 24 hours of the analysis (hours 
11 to 35), the LTF discharges 131 gpm to the AWTS through pump P-105, and tank 
T-100 discharges 77 gpm to the AWTS. After the 24-hour period, outflow from tank 
T-100 ceases, and the LTF discharges 176 gpm through pump P-105 to the AWTS. 
The treated effluent from the AWTS is transferred to final effluent holding tanks T-58 
and T-125. These tanks serve as a monitoring point and buffer prior to discharge to the 
facultative ponds. 

4.7 Secondary Containment Area Tanker Transfer Analysis 

In accordance with previous LLCPs and as required by the Sitewide Part 373 Permit, 
secondary containment areas are required to be dewatered within a 24-hour period. 
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Attachment 8 of Appendix B presents an analysis of the transfer of secondary 
containment area waters to tank T-100 via tanker trucks. The calculations demonstrate 
that the tanker trucks CWM proposes to use to dewater secondary containment areas 
can transfer the required 64,836 gallons of water within a 24-hour period. 

It should be noted that the table presenting the summary of secondary containment 
stormwater volumes (included in Attachment 8 of Appendix B) is based on an in-depth 
field investigation of the secondary containment areas. This information is consistent 
with the volumes listed in the Sitewide Part 373 Permit. The table includes a column for 
stormwater volumes transferred to tank T-100 following the LLCP evaluation period 
and indicates inflows to tank T-100 received from secondary containment areas via 
direct pumping and by tanker transfer. 
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5. Conclusions and Recommendations 

Evaluations of the stormwater and leachate management systems for RMU-1 
demonstrate that the RMU-1 leachate removal, storage, transfer, and treatment system 
can manage stormwater and leachate associated with a 25-year, 24-hour storm event 
provided the following recommendations are implemented: 

• Maintain check dams at specific locations within the RMU-1 perimeter 
infiltration channels, as described in Section 2.3 and as shown on Drawing 1, 
unless such check dams need to be removed for Phase VII final cover area 
construction. 

• Maintain the current pump configurations in the various cells of RMU-1 (i.e., 
make no changes from the December 2007 LLCP). 

• Decrease the flow rate of the existing Detention Basin G pump (a variable 
speed Godwin diesel pump) from 190 gpm to 160 gpm for use in dewatering 
Detention Basin I. 

• Install new pump (Pump 1) in Detention Basin H to provide a 33 gpm flow from 
the basin to the primary leachate forcemain via the Cell 11/13 leachate riser 
vault whenever there is more than 1 foot of liquid above the low point of the 
basin floor. 

• Install new pump (Pump 2) in Detention Basin H and associated piping to 
provide a 67 gpm flow from the basin to Detention Basin I whenever the liquid 
elevation in Detention Basin H rises above 328.00 feet. 

• Transfer 64,836 gallons from the secondary containment areas to tank T-100 
via tanker trucks within 24 hours. An additional 35,370 gallons from the 
secondary containment areas will be conveyed directly to tank T-100 through 
piping systems. The total volume of water (100,206 gallons) into tank T-100 
from the secondary containment areas will result in an average inflow of 
approximately 70 gpm. Assuming tank T-100 discharges to AWTS at 77 gpm, 
zero storage capacity within tank T-100 is required.  

Additionally, prior to subdividing Detention Basin G to form Detention Basins H and I, 
either: 
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• Construct the Phase VII final cover area, consisting of approximately 7.1 acres 
of final cover as shown on Drawing 1, and 

• Construct a lined temporary retention area on an existing bench upgradient of 
Detention Basin G. A majority of the runoff from the detention basin watershed 
should be routed into the temporary retention area. Install a pump to remove 
collected liquids during normal conditions. Controlled emergency outflow from 
the temporary retention area to Detention Basin I will occur via an overflow 
weir. The minimum required usable storage capacity of the temporary retention 
area is 9,757 cu. ft as measured to the invert of the overflow weir and 
excluding the volume within the lowermost 1 ft of the retention area. This 
temporary retention area can be removed once Detention Basin I is fully 
constructed, or 

• Initiate operation of Tank T-165. Install pumps P-165A and P-165B into 
Detention Basin G to remove accumulated liquids during high level conditions. 
These pumps will discharge into Tank T-165 to provide temporary storage 
capacity. Use pump P-165C installed in Tank T-165 to discharge from the tank 
to the RMU-1 primary leachate forcemain at a rate of 160 gpm. 

For the purpose of this evaluation, it is assumed that all of the necessary modifications 
and conditions presented in this document have been implemented. 
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