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1 .O INTRODUCTION 

This Final Engineering Design Report was developed in accordance with the 

September 1991 Design Statement of Work for the Broome County Colesville Landfill 

Remedial Design and is based on comments received from NYSDEC and USEPA on the 

Preliminary Design Report submitted August 1992, and Pre-Final Engineering Design Report 

submitted February 1993. This work has been performed by Wehran-New York, Inc. for the 

Broome County Division of Solid Waste Management (Broome County, New York), and GAF 

Corporation (Wayne, New Jersey). 

The Colesville Landfill site is located in Broome County, New York (see Figure 1-1). 

It is a Superfund site that has been the subject of a Remedial Investigation/Feasibility Study 

performed by Wehran-New York, Inc. The remedy for this site includes the following major 

components: 

Landfill final cover 

Collection of contaminated groundwater in the glacial outwash aquifer 

downgradient of the landfill using wells outside of the landfill and within the 

landfill 

Seep collection 

Collected water (groundwater and seep) treatment 

Discharge of treated effluent to surface water 

This Engineering Design Report addresses the general features of the Remedial 

Design and related design criteria of the final cover. The areas related to design of the final 

remedy of the Colesville Landfill site included in this report are: 

Final Cover 

Limit of Waste 

Borrow Areas 

Stormwater Management 



The design of the pulping and treatment systems are described in separate 

documents titled, Engineering 9esign Report for Groundwater Treatment System, also 

prepared by Wehran-New York, pnc. 

The Final Engineering Qesign Report should be reviewed in conjunction with the 

Post-Closure Operatiow and M2,intenance Plan, Construction Plans, and Final Technical 

Specifications for the Colesvilje Landfill prepared by Wehran-New York, Inc., dated 

April 1994. 

The Landfill Closure Der;ign also incorporates site data and information from the 

Remedial Investigation :'ieport, 4ated April 1988; and the Conceptual Design Report, dated 

June 1992, both prepared by Wy!hran-New York, Inc. 
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2.0 SITE INFORMATION 

2.1 LAND USE 

The Colesville Landfill site is situated within an area characterized as rural, with 

large tracts of undeveloped woodlands. Developed lands include large-scale agricultural 

tracts and scattered residential parcels. The largest, and nearest grouping of residential 

development is found in Doraville, located approximately one-half mile south of the site. 

2.2 TOPOGRAPHY AND SURFACE DRAINAGE PAlTERNS 

Surface elevations within the Colesville landfill site range from approximately 

1,400 feet above mean sea level (msl) in the undeveloped eastern section, to about 970 feet 

above msl along the western site boundary. Elevations on the Susquehanna River lowland 

vary between approximately 940 feet msl to 970 feet msl. The Susquehanna River in the 

vicinity of the site is at an elevation of approximately 940 feet msl. 

Site drainage is primarily westward toward the Susquehanna River. However, the 

terrace upon which the landfill has been developed is dissected by streams on the north, 

east, and south. Accordingly, a dendritic pattern of surface water runoff has been 

developed. Drainage to the south occurs by overland flow shortly after the streams enter 

the lowland. 
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3.0 WETLAND IMPACTS 

Remedial construction activities, including capping and borrow operations, discharge 

of treated effluent, stormwater discharge, and groundwater withdrawal, will affect the 

wetlands on and around the Colesville Landfill. 

The impact to affected wetlands and the wetland mitigation are included in the 

Colesville Landfill Wetland Mitigation Compensation Wetlands Plan, prepared by Wehran- 

New York, Inc. and Wetlands Research Associates, Inc., dated March 1994 (see Appendix A). 

The Plan describes the proposed action and has been approved by USEPk 
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LANDFILL DESIGN 

4.1 GENERAL 

A final cover system is to be utilized in the remediation of the Colesville Landfill. 

The final cover system will incorporate gas venting, flexible membrane liner, banier 

protection layer, topsoil, and stomwater controls. 

The gas venting system will intercept, collect, and passively vent landfill gas to the 

atmosphere. 

The flexiile membrane liner, barrier protection layer, topsoil, and the stomwater 

controls will minimize the infiltration and percolation of stomwater through the waste. 

This will minimize the release of contaminants into the groundwater. 

4.2 CONSTRUCTION LIMITS 

A determination of the limit of waste was performed based upon interpretation of 

aerial photographs for visible disturbance. To more accurately define the limit of waste 

placement, a test pit investigation was performed by Wehran-New York, Inc., between 

July 22 and July 24, 1992. 

The extent of waste placement was verified by excavating test pits across the site. 

The test pits were performed under the supervision of Wehran-New York, Inc. field 

personnel. Approximately 100 test pits were excavated and those that represented the edge 

of waste are shown on Figure 4.2.1. For areas not represented by test pits, visual 

observation of waste and historical data was relied on to define the limit of waste 

placement. 

Interpretation of the data collected during this investigation has moderately changed 

the boundary of the proposed final cover. The new boundary is shown on Sheet 2 of 9 of 

the Construction Plans. 

4.3 FINAL COVER DESIGN 

4.3.1 General 

The goal of the final cover construction is to reduce leachate generation within the 

landfill. The final cover and associated stomwater management features will greatly reduce 



the amount of water hfiltrating; into the waste by providing an impermeable barrier in 

addition to reducing surface portding. 

The final cover system pqoposed for this site is designed to fulfiU the requirements 

of 6 NYCRR Part 360-2.,13(p-s), !effective December 31, 1988, revised May 28, 1991. The 

final cover system, from top to bottom includes a 6-inch topsoil layer, 24-inch barrier 

protection layer, 40 mil.flexible pembrane liner (FML), and a gas venting layer. 

Two alternatives are presented in the Construction Plans for the barrier protection 

layer. Alternative 1 ha,s a 12-irsh drainage layer consisting of granular material, and a 

12-inch soil layer of clew fill mpterial with geotextile separating the two layers. 

In Alternative 2, the 12-kch drainage layer has been replaced by a geosynthetic 

drainage layer. The ge~synthetic: drainage layer will be a geocomposite drain comprised of 

HDPE netting with geotextile bonded to each side. For this alternative, the barrier 

protection layer would be 24 hches thick and consist of fill material obtained from the 

on-site borrow. 

The two final csver options are considered equivalent in function. Since the two 

alternatives are equivalknt, the decision of which option to choose is basically economic. 

As such, the final cover alternatve will be effectively detennined by the option chosen by 

the successful low bidder for the! project. 

4.3.2 Subgrade Preparatim 

The existing cover soils yrill require regrading to provide a smooth, uniform surface 

to facilitate placement ~f the lop permeability barrier cover (FML) and to effect positive 

drainage. Fill will be required $0 eliminate existing depressions or to contour slopes, as 

necessary. Cutting into the exis6,ing soil will be limited as much as possible to eliminate the 

risk of exposing any in-place wqste. Once a suitable surface is prepared, the remainder of 

the construction will pnoceed. 

4.3.3 Gas Venting Layer 

The final cover system iycludes a gas venting layer beneath the FML barrier. The 

Colesville site has been dormaqt since 1984 and the average age of the in-place waste is 

estimated to be approximately ly4 years old. As a result of the relatively long period since 

waste was deposited, gas genera6on at the site is expected to have diminished significantly. 



Combustible gas migration surveys performed around the perimeter of the landfill indicate 

combustible gas is not currently migrating laterally from the landfill. As such, the 12-inch 

layer of granular gas venting material over the entire site is not necessary. 

In recognition of the reduced amount of gas production at the site and the continued 

need for collection, various alternatives were investigated. The alternatives were evaluated 

on the basis of equivalency for the requirements found in 6 NYCRR Part 360, as well as for 

economical reasons. 

Two alternatives for the gas venting (collection) layer have been proposed in place 

of the 12-inch soil layer required in 6 NYCRR Part 360. Since each alternate differs from 

the requirements of 6 NYCRR Part 360, a variance application is required (see Appendix E). 

The variance application discusses the equivalency of the alternates in relation to Part 360. 

Alternate 1 consists of a geocomposite venting layer, a geonet with filter fabric 

bonded to both sides, and 6-inch slotted pipes trenched into the existing grade; Alternate 2 

consists of 6-inch soil layer with 6-inch slotted pipes trenched into the existing grade. In 

order to determine the equivalency of the proposed alternatives to Part 360-2.13(p) 

requirements, equivalency calculations have been performed. Calculations are based upon 

the hydraulic transmissivity of each of the layers. The equivalency calculations performed 

are attached (see Appendix G). 

The equivalency calculations for Alternate 1 shows the ability of the geocomposite 

layer to significantly exceed the capabilities of the required 12-inch soil layer in regard to 

transmissivity. The geocomposite in Alternate 1 is manufactured from polyethylene and 

resists degradation from chemical breakdown unifomdy with the proposed 40 mil flexible 

membrane liner (FML). The geocomposite will be placed directly beneath the FML. As 

such, clogging of this layer is not anticipated. The liquid flow required as the mechanism 

for fines transport is away from this interface and not towards it. The relatively thick 

cross-section (fabric/net/fabric) of the geocomposite drain will perform as a cushion 

between the prepared landfill subgrade and the FML. 

The equivalency calculations for Alternate 2 shows the 6-inch soil layer with 

increased minimum permeability requirements, 2 x lom3 cm/sec, to be equivalent to the 

required 12-inch soil layer. The addition of collection pipes trenched within the layer will 

increase the layer's ability to control and collect gas. Due to the layer's similarity with the 

required soil venting layer, performance of the alternative in regard to chemical degradation, 



performance under loading, andl impact on FML placement will be consistent with the 

required soil venting layer. 

For these reascns, the ;gas venting layer alternatives will provide equivalent 

performance to the required 12-:.;rich gas venting layer. 

Each of the alte~mates w@ also include the installation of passive vents, as shown 

in the Construction P b .  The passive vents will consist of 6-inch diameter Schedule 40 

PVC pipe which is placed verticiJy into the refuse to a depth of 3 feet. The vertical pipe 

will be connected to the slotted c~rmgated polyethylene pipe within the trench. The passive 

vents will be fitted with a goosengck cap and extend a minimum of 8 feet above final grade. 

4.3.4 Flexible Membrane Liner 

The low permeability bamier cover for the landfill will be constructed of a flexible 

membrane liner (FML)., The FML will consist of a 40 mil geomembrane in conformance 

with Part 360-2.13(r). The FML will be very low density polyethylene (VLDPE). This 

material is resistant to the consatuents routinely found in the leachate and decomposition 

gases of municipal soliC waste lpdfills. 

4.3.5 Barrier Protection Laver 

The barrier protection lqyer will consist of 24 inches of soil material suitable to 

protect the integrity caf the lop permeability barrier cover. In addition, the banier 

protection layer will remove eycess head buildup by draining the cover soils, thereby 

enhancing the stability vf the find cover system. Drainage from above the low permeability 

barrier cover will be achieved ,by two different means, depending on the final cover 

alternative selected. 

Final Cover Alte.mative 1, incorporates a 12-inch drainage layer as the lower portion 

of the 24-inch barrier protection layer. This material will most likely be a sand with a 

transmissivity on the order of 1 p l o 3  cmlsec. 

The barrier prottrction layer for Alternative 2 includes a geosynthetic drainage layer 

overlain by 24 inches of soil. The geosynthetic drainage layer with a high in-plane 

transmissivity will be placed abc~ve the low permeability barrier cover. 

Drainage pipes will be paaced near the low permeability barrier cover. These pipes 

will be placed incrementally acrvss the slope and spaced approximately 50 feet apart. The 



pipes will intercept water flowing through the drainage layer and discharge it to stormwater 

channels at the surface. The pipes will be slotted corrugated polyethylene pipe wrapped by 

a woven geotextile. The geotextile maintains filter separation between the protection layer 

soil and the pipe slots, reducing potential sedimentation and enhancing long-term 

performance. 

The barrier protection layer will be capable of supporting root growth but has no 

specific requirements in terms of permeability or gradation. However, it must be free of 

material which will damage the geosynthetic components of the final cover system. 

Details of the final cover alternatives are shown on the Construction Plans. 

4.3.6 Topsoil 

The topsoil layer will be six inches thick and will be of the proper pH and nutrient 

content to sustain the growth of perennial grasses. The topsoil will be spread in a single 

lift and vegetation will be established. Landfill vegetation is described in detail in 

Section 4.5 this report. 

4.4 STRUCTURAL INTEGRITY OF THE LANDFILL 

4.4.1 Stability Analysis 

A stability analysis was performed to assess the integrity of the final cover system. 

The analysis was performed on a typical cross-section through the the final cover on a 

maximum 33 percent slope. The interface between the barrier protection layer and the 

geomembrane is considered critical because of the lower interface friction angle. 

The stability analysis was performed utilizing a $I = 23.5 degrees, C = 200 psf shear 

strength of the geotextile/textured membrane interface and $I = 30 degrees for the barrier 

protection layer soils. Given the use of drains in combination with a high "in plane" 

permeability geosynthetic, no accumulation of water over the membrane was included in 

the model. The resulting factor of safety is 1.7. 

4.4.2 Settlement Analysis 

The proposed grading plan for the site utilizes slopes shallower than four percent 

as required by 6 NYCRR Part 360-2.13(r) (2) (ii). The proposed grading plan depicts a 

minimum slope of two percent in the western portion of the site. 



The proposed skallower plopes are utilized in order to preclude excavation of the 

in-place waste and minbize fillqg to achieve design grades. Excavation or relocation of 

waste at the site was deemed unjesirable due to the nature of the materials deposited and 

prohiitive cost associaed with ivaste relocation. Filling of the existing grades was Limited 

in order to minimize the off-site,impact of developing a borrow area. 

Calculations wewe perfoqned in order to assess the long-term effect of settlement on 

the proposed grades. The sqttlement of the waste was estimated at two stages - 
immediately after plackg the fir@ cover (short-term), and 30 years following the capping 

(long-term settlement otf the wayte). The immediate settlement is a combination of elastic 

and consolidation settlements dye to weight of the equipment or iill soil which comprises 

the final cap. The long-tiem settlement occurs due to the decomposition of waste with time. 

The settlements were copputed using a computer program developed by Wehran. 

Parameters for the immediate md long-term settlement of waste were obtained from 

published values and hehran's previous work on landfill settlement prediction. 

The critical areas were identified in the western portion of the site in regard to 

settlement. The first location (C):ross-section AA) represents the minimum proposed slope, 

the second location (Cross-section BB) represents the largest thickness of waste in the area 

of slopes shallower than those :;:equiTed. Settlement calculations for these two areas are 

included in Appendix B, along with figure drawings showing the orientation of the 

cross-sections. 

As shown by the settlepnent calculations included with the cross-sections, the 

expected settlement is ~latively~minor. The values are 1.1 feet and 0.7 feet for short-term 

settlement and 1.0 feet and 1.9 \feet for long-term settlement across Cross-sections AA and 

BB, respectively. The expected! settlement for Cross-section AA will result in a grade 

effecting positive drainage. 7l1e calculations for Cross-section BB depict differential 

settlement developing Qver the e&ting waste trench in the southwestern portion of the site; 

however, due to the odentatio~i of the slope, positive drainage will still be maintained. 

Therefore, due to the Limited Verential settlement predicted for the areas of slopes 

shallower than those required, perfilling at this time is not recommended. If localized 

depressions are identified by qhe long-term site inspection and maintenance program, 

regrading of the final cover soas in the localized areas will be performed. 



Since the proposed grading over a portion of the site is less than 4 percent as 

required by NYSDEC Part 360 regulations, a variance application has been prepared and is 

included in Appendix E. Additionally, an annual survey will be performed to document the 

cap slope. If the annual survey identifies areas which have settled and are ponding water, 

the affected area will be prepared and regraded. 

4.5 STORMWATER MANAGEMENT 

4.5.1 General 

Construction of the landfill final cover and development of the on-site soil borrow 

area will require the construction of surface water drainage controls to manage stormwater 

runoff and sediment transport. 

Runoff from the site will be enhanced during construction as a result of the 

disturbance to cover soils and existing vegetation. To prevent uncontrolled runoff from 

leaving the site, a surface drainage control system is proposed. The surface drainage system 

will consist of drainage swales and a sediment basin. 

The sediment basin receives the drainage from the eastern one-third of the landfill 

and from the entire borrow area. The basin traps sediment, and provides a controlled 

discharge of runoff into existing stream channels. The western two-thirds of the site is 

collected into drainage swales which discharge to an existing stream channel via a step 

(tumbling flow) downchute. The discharge from both drainage areas will provide discrete 

points for future monitoring of off-site stormwater discharge. 

Design of the basin is in accordance with the New York Guidelines for Urban 

Erosion and Sediment Control, October 1991, Section 5k33. Due to both topographic and 

available property limitations the sediment basin, in the location shown in the Construction 

Plans, can collect runoff from approximately 9 of the 28 acres within the area to be capped. 

The basin will collect all runoff from the borrow area. The more favorable location for the 

basin at the western end of the site is limited by available property and existing steep 

terrain. These constraints only allow the sediment basin to be located at the high (east) end 

of the site, limiting its tributary area. 

In developing the borrow area, the existing surface drainage will be affected. 

Presently, there are two intennittent streams existing within the limits of the proposed 



borrow area. These streams will1 have to be redirected in order to allow for removal of the 

borrow material. 

A third elcisting stream ,located between the capping and borrow area will be 

cordoned off during canstructiqn with silt fence to prevent silt from entering the water 

course. The stream wi!J flow tlpough a culvert along the western edge of the sediment 

basin and discharge into the elrip;ting stream bed. 

The surface drainage syfitem is principally required for the control of sediment 

during construction. Upon coqlpletion of construction and establishment of vegetation, 

sediment controls will not be required. The sediment basin will be retained after 

construction as a component of pn-site wetland mitigation. 

In addition to the sedipent basin and drainage channel modifications, other 

sediment barriers will be implewnted during construction. These barriers will include hay 

bales and/or silt fence, and will be used to limit sediment transport from the 21 acres of 

shallow sloped areas not drainirlg to the sediment basin. 

4.5.2 Landfill Vegetation 

The primary pusposes f o ~  establishment of vegetation on the landfill final cover are 

to protect slopes from erosion,, enhance evapotranspiration, and improve aesthetics. If 

efforts to establish vegetation nyeded for adequate erosion protection are successful, then 

the vegetation requirements forlevapotrampiration and aesthetics are also satisfied. 

Three general vuieties c!f vegetation for erosion protection are as follows: 

1. Temporaq vegetaq,ion 

2. Permanent vegetation 

3. Drainage channel vegetation 

Temporary vegetation is,established with winter rye grass in topsoiled areas where 

permanent cover cannot be established until the following planting season. Temporaq 

vegetation should be einployed   on all areas that will remain uncovered, with no ongoing 

activity in excess of 30 days lo control runoff and prevent soil erosion. Permanent 

vegetation should be p::aced onlall areas as soon as possible after they reach final grades. 



Permanent vegetation has been selected based upon localized specialization factors 

including slope steepness and orientation, the physical and chemical properties of the 

topsoil to ensure that the species of vegetation best suited for a particular environment may 

be established, and for aesthetic reasons. 

Two suggested seed mixtures for vegetation of the proposed site are as follows: 

Permanent vegetation should be planted between March 15 to May 15 or from 

August 15 to October 15. 

Drainage channel vegetation protects the channel bottom and sides by increasing the 

roughness coefficients of the channel thereby reducing the flow velocity. Additionally, the 

root mat of the vegetation will hold the underlying soil in place. Vegetation planted in 

drainage channels is the same as species noted for permanent vegetation. Drainage channel 

vegetation should be placed in all drainage channels as soon as possible after final grading. 

Seed will be hydraulically planted with mulch applied on steeper slopes. A binder 

will be applied with the mulch to hold it in place while seed is germinating. 

Temporary Seedings 

Amount 

Ryegrass (annual or perennial) 

Certified Arostock 100 

Winter Rye (use winter rye if seeding in October/November 

Pennanent Seedings 

m 
Empire Birdsfoot ~refoil' or 
Common White clover1 

Tall Fescue 

Redtop or Ryegrass 

Amount 

@darn) 

8 

20 

5 

Inoculate legume seeds immediately prior to seeding. 
Source: New Yoik State Guidelines for Urban Erosion 
Control. October 1991. 



4.5.3 Surface Drainage Coptrols 

The diversion swales, doynchutes, stilling basins, perimeter channels, and culverts 

are designed to accomrmodate stprmwater runoff from the 25-year, 24-hour, Type I1 storm 

as determined using methods froq the Soil Conservation Service, Technical Release No. 55. 

The sediment basin andbasin otrtlet channel are designed for the 10-year, 24-hour, Type I1 

storm using methods f r ~ m  the sqtrne reference. The proposed surface drainage system will 

minimize leachate genemtion an3 soil erosion, and will control sediment transportation and 

peak runoff rates. The final lapdfill grades have been designed to provide diversion of 

overland runoff through swales p d  downchutes to minimize soil erosion. 

Diversion Swales 

Diversion swales have bcyn designed to convey runoff to the downchutes, as shown 

in the Construction Plans. The,diversion swales are grass-lined if the design flow is less 

than 3 fps.. If the design flow $s between 3 fps and 4 fps, grass lining with an erosion 

control mat will be utihized. In, reaches of the diversion channels with flow velocities in 

excess of 4 fps, rip-rap lining slydl be utilized. 

Culverts 

Culverts are provided for routing stormwater under the access roads. The culvert 

inlets and outlets are protected with rip-rap or gabions, as shown in the Construction Plans. 

Downchutes 

Downchutes are trapezoidal in section and are rip-rap-lined, as shown in the 

Construction Plans. Downchqtes convey runoff from the diversion swales down the 

sideslope of the lands or bot-row area. The downchutes will discharge into existing 

streams. Step gabions are usedito dissipate energy, reduce the flow velocity, and limit the 

potential for scouring at the discharge points. 

Sediment Basin 

The sediment basin has been designed to accommodate sediment storage volume and 

detention storage d G g  constquction, and become a component of the required wetland 

mitigation after cons~ruction. The sediment storage volume has been designed in 



accordance with the New York Guidelines for Urban Erosion and Sediment Control. The 

combined principaVemergency spillway has been sized to pass the 100-year, 24-hour, 

Qpe I1 peak storm event and consists of a trapezoidal gabion-lined channel. 

The spillway is designed as a trapezoidal gabion-lined channel. This supersedes the 

spillway referenced in the Wetland Mitigation plan, which includes a spillway with an 

adjustable weir to modify the water level. If the water level within the basin requires 

adjustment, the spillway will be reconstructed to raise or lower the standing water elevation. 

4.6 ON-SITE SOIL BORROW EVALUATION 

Planimetric calculations were performed to determine if an adequate volume of soil 

borrow materials exist on Broome County property adjacent to the landfill. In order to 

determine the amount of fill required for site regrading, the grading plan was prepared 

assuming the following requirements : 

No cutting of in-place materials 

Fill will be minimized 

Final slopes will vary between a minimum of 2 percent and a maximum of 

33 percent. 

The resultant grading plan shows filling to both smooth out irregularities in the 

landfill surface and to effect positive drainage without surface ponding. 

For the purpose of performing an estimate of the quantity of soils required to be 

borrowed from on site, the assumption that no cutting will be performed within the limit 

of landfilling represents a conservative approach. The actual quantity required may be less 

if in-place soil material is moderately regraded. Based upon a comparison of the proposed 

grading plan to the existing topography, approximately 65,000 cy of material will be 

required to bring the site to grade. 

Construction activity on site is expected to induce settlement of the surface 

topography. Additional fill will be required to offset any settlement. Settlement 

calculations were performed to estimate the effect of loading the in-place waste with the 

final cover system. Assuming fill is required in only the shallow portions of the site where 

settlement may affect drainage results in approximately 50,000 cy of material. These areas 



would be principally these with glopes of less than four percent. The anticipated settlement 

within areas with surface slopes of four percent or greater is not expected to significantly 

affect drainage. 

It is anticipated that setplement will occur differentially across the site with most 

areas requiring no fill while sorye areas will require concentrated filling. The geophysical 

investigation performed for the, site identified the waste to be shallowest in the areas of 

existing shallow slopcs, thervfore significant settlement is no longer a concern. 

Subsequently, the amount of fill required to offset settlement effects is reduced. 

The total quan~ty of soip required for subgrade fill are estimated to be 115,000 cy 

including 65,000 cy of I3.U for rc(grading and 50,000 cy of fill to offset settlement. 

The other component ofrthe final cover system which may be obtained from on-site 

borrow is the material for the W e r  protection layer. The amount of material required 

will depend upon the actual findl cover alternative chosen. For Alternative No. 1,46,000 cy 

of material will be required, wilereas 92,000 cy of material will be required to complete 

Alternative No. 2. It is anticipagd that the on-site soils will require screening before being 

used as barrier protection mate@. It is also anticipated that, in the screening process, the 

useable fraction of bolrrowed soil will be reduced, possibly by as much as 50 percent. 

However, at least a postion of t ;~e screenings may be used as subgrade fill, particularly for 

the d e d  trench located in the south center portion of the site. 

To summarize .+e volqne needs, Alternative No. 1 requires 46,000 cy of barrier 

protective layer soil, 65,000 cylof subgrade fill and 50,000 cy of fill to offset settlement. 

Assuming aJl screenings can be ysed as subgrade fill, approximately 161,000 cy of soil need 

to be borrowed. 

Alternative No. 2 requir~s 92,000 cy for barrier protection layer soil, 65,000 cy of 

subgrade fill and 50,OO cy of Efl  to offset settlement. Again, assuming all screenings may 

be used as subgrade filll, appro$mately 207,000 cy of soil need to be borrowed. 

To determine the quantity of borrow material available, the logs of test pits located 

on the eastern portion1 of the property were reviewed. Test pits TP-1 through TP-8 

consistently report 15 to 18 feet of glacial till extending down from the surface. This is 

considered acceptable soil for .the cap's banier protection soil and subgrade fill. The 

groundwater table was;also exaSnined and found to be an average of 25 feet below existing 

grade. A proposed grading plq1 for the borrow area was developed based upon the need 



to obtain 207,000 cy of material. Grading of the borrow area was held to maximum slopes 

of 3 horizontal to 1 vertical as shown on Sheet 4 of 11 on the Construction P h .  The 

assumption that slopes may be cut to 3 horizontal to 1 vertical based upon our observation 

of similar existing features proximate to the proposed borrow. 

The borrow area is currently forested and will require clearing and grubbing in 

association with borrow area development. Topsoil will be stripped and stockpiled. Upon 

completion of the capping activities, the site will be reclaimed. Reclamation will entail 

grading of the site, replacement of topsoil, and revegetation. 

As a result of the investigation, it appears the volume of soil available from on-site 

borrow is adequate for a portion of the site final cover needs, assuming capping to the 

limits shown. Table 4.4-1 indicates the soils required for final cover construction, the 

estimated quantity of each soil type, and whether the soil is available on site or would need 

to come from off site. 

Material requirements for the various soil layers are discussed in the Technical 

Specifications. 



TABLE 4.4-1 
COLESVILI+ LANDFILL REMEDIAL DESIGN 

ENGIUEERING DESIGN REPORT 
CAPPING MATERIAL REQUIREMENTS 

Available 
Cap Component! 1 '  A111 I All2 

1,250,000 sf 1,250,000 sf 

N/A 
Drain Layer 

Topsoil 

Barrier Proection Soil. 

Drainage Sand 

Geosynthetic Drainage 

23,000 cy 

46,000 cy 
I 

46,000 cy 

N/A 

Fill for Site Regrading: 

Fill to Offset Settlement 

23,000 cy 

92,000 cy 

N/A 

1,250,000 sf 

1 

65,000 cy 

50,000 cy 

0 

92,000 cy 

0 

0 

65,000 cy 

50,000 cy 

65,000 cy 

50,000 cy 
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5.0 LANDFILL CONSTRUCTION 

5.1 GENERAL 

As a component of the closure design for the existing landfill, Construction Plans 

and detailed Technical Specifications have been prepared jointly with this report and 

submitted to the department for approval and issuance of a permit to construct. 

The Construction Plans detail the closure of the site at the level of detail suitable for 

implementation of the approved design. 

The materials and methods of construction are fully described in the Technical 

Specifications. The specifications present the acceptance criteria for all construction 

materials including all testing requirements for conformance to the established design 

parameters and testing frequency in accordance with the solid waste regulations. 

Acceptance criteria are based upon the certification requirements stated within the 6 NYCRR 

Part 360 for the individual components of construction. 

The Quality Assurance and Quality Control (QMQC) Plan provides procedures to 

assure and document that design and regulatory requirements are properly implemented 

during construction. The QMQC Plan presents the management organization, personnel 

and laboratory requirements as well as requirements for documentation to demonstrate that 

construction of the landfill closure will be performed in accordance with the applicable 

regulatory requirements. 

5.2 CONSTRUCTION PROCEDURES 

The components of the final cover design are described in Section 4.3. The 

construction will involve preparing the existing cover soil in preparation for final cover. A 

gas venting system, comprised of vents and collection piping, will be installed. The 

installation of 40 mil textured FML will then commence. FML panels will be deployed over 

the area and overlapped in the downslope direction a minimum of 4 inches. 

Adjacent panels will be welded together either by an extrusion or hot-air welding 

device. The FML will be temporarily anchored down by the use of sandbags. Additionally, 

the FML edges, at the limit of the landfill cap, will be placed in a trench and anchored by 

soil. 



Drainage control jieatures, ,including diversion swales, downchutes, culverts and a 

sediment basin, will be utilized tv handle the stormwater runoff. Rip-rap, gabions, and 

filter fabric will be installed as s h o w  in the drawings to the required depths. The materials 

used will conform to the specifica;ions. 

Pipe culverts will be inst&d as shown on the drawings, with the required bedding 

material. Pipe trenches will be ,carefully backfilled with clean granular material, and 

hand-tamped around the pipe to ensure it is compact and free of voids. Backfill will be 

placed in a maximum off 6-inch Sifts to the top of the pipe, and 12-inch lifts thereafter. 

Backfill over the pipe wilJ be clean compacted material, free of material over 8 inches in any 

dimension. Headwalls and inflo\,lr/outfaJl protection will be constructed as shown in the 

drawings. 

Erosion protectiw will be installed as soon as possible after construction of the 

drainage structure. Any damage caused by delay will be rectified prior to placement of 

protection. 

Fertilization and seeding @l be in accordance with the specifications, and will be 

protected and maintained until a,good vegetative stand is developed. 

All drainage structures will be protected from the inflow of sediment during 

construction by use of hiay balesJisilt fences or diversion ditches, and will be left clean and 

clear of sediment following com~lletion of construction. 

5.3 DEVELOPMENT OF THE BORROW AREA 

As shown on the Construction Plans, a portion of the property directly east of the 

landfill is a proposed bcarrow arq .  As discussed in Section 4.6, closure of the landfill will 

require a significant quimtity ofisoil. I t  is anticipated that a mined land use plan and a 

mining permit will be required. 

Before excavati~n of ma~;erial, the proposed borrow area will need to be cleared. 

Topsoil stripping may lrhen coqmence with the material being stockpiled on-site. The 

underlying layers will ke excavqted to the grades shown on the Construction Plans. The 

recovery of material will1 need to! be staged along with the progress of closure construction 

such that the material amounts q e  provided in a continuous manner. The borrow area will 

be reclaimed and seeded in acco::dance with the provisions of the mined land use plan and 

the mining permit. 



5.4 SCHEDULE 

A schedule has been prepared for the implementation of the closure construction 

activities. Figure 5-1 shows the overall schedule for closure of the site while Figure 5-2 

shows the anticipated schedule for completion of individual construction items. 
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FIGURE 5-2 
COLESVILLE LANDFILL FINAL COVER 

CONTRACT NO. 1 PROPOSED CONSTRUCTION SCHEDULE 
Page 1 of 1 
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6.0 PERMIT EQUIVALENCY REQUIREMENTS 

Table 6-1 shows the permit equivalency application status related to this Contract. 
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TABLE 6-1 

COLESVILLE LANDFILL 
REGULATORY PERMIT EQUIVALENCY REQUIREMENTS 

FOR REM EDlAL ACTIVITIES 
(Based on Flnal Design) 

A 

Agency 

NYSDEC - Solid Waste 

NYSDEC - Water Resources 

NYSDEC - Water Resources 

NYSDEC - Water Resources 

Remediation Activity 

Closure Post-Closure 

Stormwater runoff 
(~onstruction/~ost-closure) 

Construction affecting protected 
stream 

Construction affecting protected 
streadwetlands 

Regulatory Cornpllance Requirement1 
Permit Compliance 

Facility Closure/Post-Closure Requirements 

State Pollutant Discharge Elimination System 
(SPDES) Pennit Equivalencies 

Protection of Waters Permit Equivalency 

Water Quality Certificate Equivalency 

Permit 
Equivalency Status 

Engineering Design Plans, 
Specifications, Design Report, 
and O&M Plan will address this 
requirement 

The Notice of Intent to apply 
for this permit equivalency is 
under preparation 

It is currently understood that 
this perhit equivalency will be 
required due to the NYSDEC 
C(T) designation of the North 
Stream 

Water Quality Certificate 
equivalency will be sought in 
conjunction with the 
Notification made to the ACOE 
regarding Nationwide Permit 
#38 
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TABLE 6-1 

COLESVILLE LANDFILL 
REGULATORY PERMIT EQUIVALENCY REQUIREMENTS 

FOR REMEDIAL ACTIVITIES 
(Based on Final Design) 

Notes: 

. 

A determination was made by the NYSDEC that the permit equivalencies originally identified for the removal of borrow area soils would not be 
necessary. 

Agency 

ACOE a 

Regulatory Compliance Requirement1 
Permit Compliance 

Nzi9if~wide f miit #38 ( C 1 ~ 1 u p  of Hazardous ' 

and Toxic Waste) 

Remediation Activity 

Consuucaon affecting wetlands ' 

- 

~ e r m f t  
Equlvalency Status 

A Notification Package is being 
prepared for the ACOE District 
Engineer which will consist of 

a ~ ~ m & ~ - ~ c a I l b n  
identifying the project, 
appropriate drawings/plans 
(i.e., site plan, remedial design 
drawings, grading plan for 
borrow area), a copy of the 
wetland delineation and 
mitigation plans 
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7.0 QUAUTY ASSURANCE AND QUALITY CONTROL PLAN 

The Quality Assurance and Quality Control (QMQC) Plan for the Colesville Landfill 

addresses the requirements for construction of the landfill. The Plan has been prepared to 

meet the requirements of 6 NYCRR Part 360, Section 2.8, effective December 31, 1988, last 

revised May 28, 1991. 

Quality Assurance and Quality Control have been defined in 6 NYCRR Part 360, as 

follows: 

Quality assurance means the application of standards and procedures to ensure 

that a product or facility meets or exceeds desired performance criteria and 

documentation to verify the results obtained. Quality assurance includes 

quality control, and refers to actions taken to assure conformity of the 

construction with the department-approved quality assurance plan, engineering 

plans, reports, and specifications. 

Quality control means those actions which provide a means to measure and 

regulate the characteristics of an item or service to contractual and regulatory 

requirements. Quality control includes those actions taken before construction 

to ensure that the materials chosen and workmanship comply with the 

department-approved quality control plan, engineering plans, reports, and 

specifications. 

The purpose of the Quality Assurance/Quality Control Plan is to develop systematic 

procedures to assure and document that design and permit requirements are properly 

implemented during construction. The QMQC Plan presents procedures that will be used 

during the construction of the following elements: 

Landfill final cover 

Landfill gas venting layer 

Groundwater collection system 

Borrow area 

Final cover stormwater control 



Sediment basin 

Access roa~ls 

Culverts 

Maintenance facilities 

The QMQC Plan, presenG, the management organization, personnel and laboratory 

requirements, testing protocols, spd requirements for documentation and recordkeeping to 

demonstrate that construction ~f the landfill will be completed in conformance with 

6 NYCRR, Part 360 Section 360-?!.I3 of the Solid Waste Management Facilities Regulations. 

During construction of +e Landfill, a number of quality control measures will be 

employed by the Consmction Cqntractor and any subcontractors to provide self-monitoring 

of construction activities. These self-monitoring activities are not addressed in this Plan. 

The QAIQC Plan for cvnstructi~n of the Landfill addresses the procedures that will be 

employed by the Project Engineer and other parties independent of the Contractor and 

subcontractors to assuresand docyment that the design and permit requirements are properly 

implemented. The Quality Conb;ol measures for the construction of the above-listed items 

will be outlined and described 41 the Technical Specifications for construction, submitted 

under separate cover. 

QMQC procedures related to environmental monitoring activities are outlined in the 

Environmental Monitonng Plan,, submitted under separate cover. 

7.1 MANAGEMENT ORG@NIZA'rION 

The Owner will retain a1 licensed professional engineering firm knowledgeable in 

landfill design and constructionl to serve as the Project Engineer for the construction. In 

accordance with Section 360-l.Z'(b) (1 11) of 6 NYCRR Part 360, the Project Engineer shall 

be licensed to practice engineeijng in the State of New York and will be responsible for 

observing, documentinee, and ceritifying that activities related to the quality assurance of the 

construction of the landfill and rti!lated facilities conform to approved construction plans and 

specifications, and conditions of, the permit to construct. 

Representatives of the Moject Engineer will be responsible for implementing the 

requirements of the QVQC Pian. The Project Engineer will also be responsible for 

supervising the activities of the :QMQC laboratories. 



The Quality Assurance and Quality Control management organization to be used for 

construction at the Landfill is shown in Figure 7-1 and described below. 

The party responsible for implementing the QMQC Plan will be the Project Engineer. 

7.1.1 Project Engineer 

The Project Engineer will provide qualified personnel to serve in the following 

capacities: 

The Project Principal will serve as the official representative of the Project 

Engineer, and will have overall responsibility for the implementation of the 

QMQC Plan. 

The Project Manager will report directly to the Project Principal, and will be 

responsible for overall coordination of construction and QMQC activities with 

the Owner, the Contractor, any subcontractors, QMQC Laboratories, and the 

other representatives of the Project Engineer. 

The Construction Coordinator will report directly to the Project Manager, 

and will be responsible for coordination of the activities of the Geotechnical 

and Geosynthetic Construction Observers, and the QMQC laboratories. 

The Geosynthetic and Geotechnical Construction Observers will report 

to the Construction Coordinator, and will be responsible for observing, testing, 

and documenting construction activities on a daily basis. 

The responsibilities of these personnel are described in further detail in Section 8.2. 

7.1.2 Quality Assurance and Quality Control Laboratories 

The s e ~ c e s  of Quality Assurance and Quality Control Laboratories will be secured 

by the Project Engineer to complete the testing requirements presented in the Technical 

Specifications. The QMQC laboratories may be affiliated with the Project Engineer or 

subcontracted by the Project Engineer. If the services of the Geotechnical QMQC laboratory 

are subcontracted, the laboratory must be independent of the Contractor, subcontractors, 

or material suppliers. If the services of the Geosynthetic QMQC laboratory are 



subcontracted, the labwatory n.ust be independent of the manufacturer, fabricator, or 

installer of geosynthetics at the qite. 

The Geotechnical QMQC,laboratory will complete the required geotechnical testing 

as directed by the Project Engimer. 

The Geosynthetic QMQC,laboratory will complete the required geosynthetic testing 

as directed by the Projevt Engimer. 

7.2 QUALITY ASSURANClE AND QUALITY CONTROL PERSONNEL 

The Project Engineer willbave responsibility for implementation of the QMQC Plan 

for construction at the L a n a .  The qualifications and experience requirements and 

responsibilities of each represenptive of the Project Engineer, are presented below. 

The project perstannel wi,U have construction-related responsibilities in addition to 

the QMQC responsibilities listed below. Additional responsibilities, and qualifications and 

experience requirement;s have qot been included for work activities to be performed in 

addition to the implementation yf the QMQC Plan. 

7.2.1 Project Principal 

Qualifications and Experience 

The Project Principal mu$ be a Professional Engineer registered in New York State. 

The Project Principal :pust deqnonsbate past experience in a position of significant 

responsibility for landfill constrqction projects of similar magnitude and complexity to this 

landfill project and musr be kno~~ledgeable of the project requirements and objectives, and 

must be familiar with the C ~ n s b p ~ t i ~ n  Plans and Technical Specifications. 

Responsibilities 

The Project Principal will' have the following responsibilities in the implementation 

of the QMQC Plan: 

Serve as the officia.1 representative of the Project Engineer. 

Has ultimate respo~ibility for the implementation of the QMQC Plan. 

Ensure that appvpriate technical review is completed by qualified 

representaltives of rthe Project Engineer for Construction Plans, Technical 
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Specifications, any modifications to the Plans and Specifications and the 

Construction Certification Report. 

Review and approve all design documentation, including the Construction 

Plans and Technical Specifications. 

Review and approve modifications to the Construction Plans and Technical 

Specifications during construction. 

Review and endorse the Construction Certification Report. 

7.2.2 Project Manager 

Qualifications and Experience 

The Project Manager must be a registered Professional Engineer. The Project 

Manager must have extensive experience with construction projects of similar magnitude 

and complexity to this Landfill project. The Project Manager must have a thorough 

familiarity with the project, and be familiar with the Construction Plans and Technical 

Specifications. 

Responsibilities 

The Project Manager will have the following responsibilities in the implementation 

of the QNQC Plan: 

Serve as the primary contact person for the Project Engineer. Maintain contact 

with the Owner, Contractor and subcontractors regarding conformance with 

the requirements of this Plan. 

Provide overall coordination of the activities of the Geotechnical and 

Geosynthetic Construction Observers and the Construction Coordinator. 

Provide assistance to the Construction Coordinator in the review and 

interpretation of field and QNQC laboratory quality control testing results. 

Provide assistance to the Construction Coordinator in the review of shop 

drawings and other submittals from Contractors and subcontractors. 

Perform periodic site visits to review progress and QNQC procedures. 

Determine acceptance of installed portion of work to permit further 

construction 



Ensure tha~t the Ccpstruction Coordinator and Construction Observers are 

notified of any nyted deficiencies in quality control testing results or 

procedures, so that c:orrective actions can be taken. 

Review the WeeklyConstruction Summary Reports. 

Compile the Con*"truction Certification Report with the Construction 

Coordinatw, and t$e Geotechnical and Geosynthetic Construction Observers. 

7.2.3 Construction Coordiqator 

Qualifications and Experience 

The Constructim Coorc,linator must have a Bachelor of Science Degree in 

Engineering or an Associates Pegree in Engineering Technology. The Construction 

Coordinator must have previous (experience with landfill construction activities of similar 

magnitude and complerdity to this Landfill project. The Construction Coordinator must have 

a thorough familiarity with t$e project, and have a thorough familiarity with the 

Construction Plans and Technica.1 Specifications. The Construction Coordinator must also 

have a working knowledge of fie quality control testing procedures included in the 

Technical Specifications. 

Responsibilities 

The Construction Coor+nator will have the following responsibilities in the 

implementation of the @A/QC P*: 

Serve as the daily cpntact person for the Project Engineer. Maintain routine 

contact hith the Owner, Contractor, and subcontractors regarding 

conf0rmani:e with cplity control testing requirements. 

Coordinate? the d* activities of the Geotechnical and Geosynthetic 

Construction Obserjer. 

Review alll shop dqawings and other submittals from the Contractors and 

subcontractors for c,onformance with the Technical Specifications. 

Review all field arid QA/QC laboratory quality control testing results for 

conformarq:e with Qhe Technical Specifications and provide interpretation of 

data to de~ermine weas to be reworked or repaired. 



Organize all field quality control testing data to facilitate preparation of 

weekly Construction Summary Reports, and the Construction Certification 

Report. 

Review all Daily Construction Reports prepared by the Construction Observers. 

Prepare the Weekly Construction Summary reports. 

Monitor delivery of appropriate samples to the QA/QC laboratory for quality 

control testing. 

Coordinate with Project Manager and Construction Observers to establish 

proper sampling procedures including proper sample location, sample size, 

sample collection protocol, and sample numbering system 

Receive and organize all quality control testing results from the QA/QC 

laboratories and check for compliance with specifications. Notify Project 

Manager and Construction Observers of results and review test results with 

Project Manager to make determination of areas to be reworked or repaired. 

Perform routine site visits to review progress and QA/QC procedures. 

Notify Construction Observers, Contractors and subcontractors of acceptance 

of installed portion of work to permit further construction. 

Prepare Construction Certification Report 

7.2.4 Geotechnical Construction Observer 

Qualifications and Experience 

Through a combination of formal education, training and experience, the 

Geotechnical Construction Observer must have a demonstrated knowledge of landfill 

construction including earthwork, installation of granular Nls, aggregates, low permeability 

soil liners, and applicable testing methods. The Geotechnical Construction Observer must 

also have a demonstrated knowledge of installation of manholes, pumping and piping 

systems. 

The Geotechnical Construction Observer must be familiar with and trained in the use 

of nuclear moisture-density meters. 



Responsibilities 

The GeotechnicJ Construction Observer will have the following responsibilities in 

the implementation of the QMQC Plan: 

Visually observe copstruction materials such as soils and piping delivered to 

the site to #.leterne general conformance with material specifications. 

Observe and recoqd procedures used for site preparation clearing and 

grubbing. 

Observe and record,procedures used for excavation and filling of subgrade to 

required ekvations. 

Observe and record, procedures for placement of fill, groundwater collection 

system drainage sojl, barrier protection soil and top soil, including: 

- Compacted M- thickness 

- Methvd of m@ture addition 

- ProofioIling 

- Fine grading 

Perform moisture land density testing, as established in the Technical 

Specifications. 

Assign locations an8 collect samples of other soils for quality control testing. 

Provide fop deliveq, of samples to the QMQC laboratory or the Construction 

Coordinatcr. 

Record any on-site pctivities that could result in damage to any earthwork or 

site improvements, i;uch as compacted subgrade, and report these activities to 

the Contractor, Subcontractor and the Construction Coordinator. 

Prepare daily constmction report as described in Section 7.5. 

7.2.5 Geosynthetic Constr~ction Observer 

Qualifications and Experience 

Through a combination, of formal education and experience, the Geosynthetic 

Construction Observer must h ,ve a demonstrated knowledge of landfill construction 

including manufacturing, instalkqtion, and testing of geosynthetics. 



Responsibilities 

The Geosynthetic Construction Observer will have the following responsibilities in 

the implementation of the QAIQC Plan: 

Visually observe construction materials such as geomembranes, geotextiles, 

geonet, and geocomposite drain delivered to the site to determine general 

conformance with the material specifications. 

Observe and record condition of subgrade prior to placement of all 

geomembranes. 

Observe and record procedures for stockpiling, storage and handling. 

Observe and record procedures used for installation of geosynthetics. 

Visually observe all geosynthetics after installation for failure to comply with 

the Technical Specifications. 

Observe and record procedures used for installation of all liner penetrations. 

Conduct final inspection of membranes prior to drainage layer placement. 

Observe that panel placement is in accordance with the approved panel plan. 

Observe that permanent and temporary anchoring procedures are followed. 

Observe and record procedures used for seaming. Observe and record that the 

area of seam is clean, supported, and overlap and seam width are in 

accordance with the Technical Specifications. 

Observe and record that all required field seaming tests are performed. 

Observe and record that all areas with deficient seams are marked for repair. 

Observe and record procedures used for all repairs. 

Assign locations for collection of all samples for quality control testing. 

Observe and record procedures used to repair areas where samples are taken. 

Provide for delivery of samples to the QAIQC laboratory or the Construction 

Coordinator. 

Record any on-site activities that could result in damage to the various 

geosynthetics and report these activities to the Contractor, Subcontractor, and 

the Construction Coordinator. 

Prepare daily construction report. 



7.3 QUALITY AS$URANqE AND QUALITY CONTROL LABORATORIES 

7.3.1 Geotechnical Quality, Assurance and Quality Control Laboratory 

Experience and QualiMcations 

The Geotechnicd QA/Q<: Laboratory shall have experience in testing granular fills 

and aggregates, and shall be $miliar with ASTM test standards and Army Corps of 

Engineers test procedures as regluired in the Technical Specifications. The Geotechnical 

QNQC Laboratory shall1 be cap2;ble of providing permeability test results within 48 hours 

of receipt of sample. The 1abol;atory shall be capable of providing all other test results 

within four days of receipt of sapples. 

The Geotechnicd QA/QQ(;: laboratory must submit an acceptable QNQC Plan to the 

Project Manager to demonstrate that the laboratory has the capability to complete the 

quality control testing required 'n the Technical Specifications. 

Responsibilities 

The Geotechnicd Qua l i~ ,  Assurance Laboratory is responsible for performing all tests 

and foxmally submitting result;; to the Project Engineer as required in the Technical 

Specifications. 

7.3.2 Geosynthetic Quality Assurance and Quality Control Laboratory 

Experience and Qualib'ications 

The Geosynthetzc QNQC Laboratory shall have experience in testing geosynthetics, 

and must conform with ASTIV, NSF, GRI, and other applicable test standards. The 

Geosynthetic QNQC Laboratoqv shall be capable of providing test results within 48 hours 

of receipt of samples. 

The Geotechnicd QNQt: laboratory must submit an acceptable QNQC Plan to the 

Project Manager to demonstrate that the laboratory has the capability to complete the 

quality control testing required iin the Technical Specifications. 

Responsibilities 

The Geosynthetic Quali~r Assurance Laboratory is responsible for performing all test 

procedures in accordance with t,he Technical Specifications and formally submitting results 

to the Project Engineer, 



7.4 QUALITY ASSURANCE AND QUALITY CONTROL TESTING 
PROTOCOLS 

The Quality Assurance and Quality Control Testing Protocols to be used during 

construction of this Landfill will be presented in the Technical Specifications. The 

Specifications wil l  address the following elements of construction: 

Earthwork and related soil materials 

Geosynthetics 

Piping and appurtenances 

Mechanical equipment 

Electrical requirements 

Where applicable, the Specifications describe the following testing requirements for 

each of the elements of construction: 

Field testing procedures to be used 

Field testing equipment to be used 

Frequency of field testing 

Sampling procedures to be used 

Sampling equipment to be used 

Frequency of sampling for laboratory testing 

Procedures to be used for laboratory testing 

Acceptable limits for field and laboratory testing 

7.5 DOCUMENTATION AND RECORDKEEPING 

Records of construction progress and quality control activities will be maintained 

throughout the construction at the Landfill. The following reports will be prepared by the 

Project Engineer retained to oversee these activities: 

Daily Construction Report 

Weekly Construction Summary Report 

Construction Certification Report 



7.5.1 Daily Construction @port 

Daily construction repop will be prepared by the Geotechnical Construction 

Observers and the Gecasynthetic Construction Observers at the conclusion of every day 

construction activities qccur at tjhe site. 

The daily constwction reports will include the following: 

Date. 

Weather :onditioys, including daily high and low temperature, wind 

conditions, and prt:cipitation, if any. 

General descriptioq~ of work activities at the site. 

List of personnel a , ~ d  equipment operating on site, number of hours worked, 

number 04' hours qn standby, and work activities completed. Include names 

of key QA,/QC and construction personnel. 

Descriptioln of wo~& completed for the day, referencing stationing and grid 

coordinates. 

Identification of aryas worked including lift number, panel number, and seam 

number. 

Drawings, sketches,, and maps showing work completed. 

Summary of QfVQ:: procedures used for the day. 

Results of' all quality control testing. 

Drawings, sketches, and maps showing all quality control testing areas. 

Passing and fading areas of the geomembrane panels and seams will be 

recorded. 

Reworked1 and rep& areas will be recorded with all quality control testing 

results. 

Identification of all, samples collected for quality control testing at the QfVQC 

laboratorilts, inclucling sample number, location, and testing to be performed. 

Identify amy in-field modifications. 

Documentation of discussions, decisions or recommendations involving the 

Contracto;., Subcoqtractor, the Owner, NYSDEC, and representatives of the 

Project Engineer. 



The Daily Construction Report will be submitted to the Construction Coordinator for 

review and inclusion in the project file. 

7.5.2 Weekly Construction Summary Report 

Weekly construction summary reports wil l  be prepared by the Construction 

Coordinator at the end of every working week The weekly reports will summarize 

construction progress and quality control testing based on the following: 

Daily construction reports for the work. 

Results from the geotechnical and geosynthetic QA/QC laboratories. 

Shop drawings and other submittals from the Contractor and subcontractors. 

The weekly construction summary reports will include the following: 

General description of work activities completed at the site for the week. 

Specific description of work completed for the week, referencing stationing 

and grid coordinates. 

Identification of areas worked for the week, lift thickness, panel number, and 

seam number. 

Drawings, sketches, and maps showing work completed for the week. 

Summary of QA/QC procedures used for the week. 

Summary of quality control testing results for the week. 

Summary of reworked areas and repairs completed for the week. 

Summary of shop drawings and submittals received from the Contractor and 

subcontractors during the week, and disposition of same. 

Summary of results received from the geotechnical and geosynthetic QMQC 

laboratories during the week. 

Summary of in-field modifications. 

Summary of decisions and recommendations as a result of discussions with the 

Contractor, subcontractors, the Owner, NYSDEC, and representatives of the 

Project Engineer. 



The Weekly Comstructior,~ Summary Report will be included in the project !Ye. 

7.5.3 Construction Certificgtion Report 

Upon completiqn of coystruction activities, the Project Engineer will prepare a 

construction certificatiw report, The report will be prepared under the direction of, and 

endorsed by, the Projeclt Princip4. 

The certification report will document construction in accordance with construction 

plans and specifications, with qly exceptions noted. The certification report will include 

the following: 

Narrative ~descriptiyn of the construction completed at the site. 

Descriptio:~ of deyiations from construction plans and specifications and 

reasons fo~r such c1,anges. 

Descriptio:~ of qu*ty control testing procedures. 

Summary 'of quality control test data. 

Drawings showing ,quality control test locations. 

Descriptia~s of prqcedures used to rework or repair areas with failing quality 

control test results, 

As appropriate, ray data sheets and worksheets related to quality control 

testing. 

QNQC Plans subl~nitted to the Project Engineer by the Geotechnical and 

Geosynthetic QNCC laboratories. 

A series 04 color pi,iotographs of major project features. 

Record drawings o'F the completed construction. 

Certificatiwn statement of completion of construction in accordance with the 

Constructiion Plans and Technical Specifications. 



8.0 CONTINGENCY PLAN 



8.0 CONTINGENCY PLAN 

8.1 GENERAL 

The purpose of this Contingency Plan is to present an organized, planned, 

coordinated, as well as technically and financially feasible course of action to be taken in 

responding to contingencies during the closure of the landfill. This plan should be carried 

out whenever emergency situations develop which endanger human health and safety or the 

environment. 

8.2 PERSONNEL AND USER SAFETY 

An emergency response program will be established for the Colesville Landfill to 

address safety in the event of the occurrence of emergency situations. The program will 

include: 

Identification of Emergency Coordinators 

Identification of Duties and Responsibilities of the Emergency Coordinator 

Identification of Communication Systems 

Development of Evacuation Plan 

Summary of First Aid Available for Selected Medical Emergencies 

Summary of Available Emergency Services 

8.2.1 Emergency Coordinators and Chain-of-Command 

Prior to commencement of closure at the landfill, the Owner, Engineer, and 

Contractor will appoint emergency coordinators to direct an organized response to 

emergency situations. If an emergency situation occurs at the landfill, field personnel must 

contact the designated Emergency Coordinators. 

At all times during hours of site construction, there will be at least one Emergency 

Coordinator on site or on call, with the authority to commit the necessary resources of to 

carry out the provisions of this Contingency Plan. 



8.2.2 Duties and ResponsiPilities of the Emergency Coordinator 
Contingency Plan Implementafion 

The decision to imp1eme;nt the Contingency Plan at the landfill will depend upon 

whether or not a fire, explosion, or other emergency incident could potentially endanger 

human health and safe@, or th:e environment. The following information provides the 

Emergency Coordinator. with crikeria to assist in making this decision. 

The Contingency Plan sh,ould be implemented in the following situations: 

Fire or Exploskn 

The fire spreads and could possibly ignite materials at other locations on site 

or could cruse hear:-induced explosions. 

The f i e  cculd pos$ibly spread to off-site areas. 

Use of waKer andlyr chemical fire suppressant could result in contaminated 

runoff. 

An imminent dangp exists that an explosion could occur, causing a safety 

hazard. 

An imminent dangrr exists that an explosion could ignite other materials at 

the facility. 

An explosiion has qccurred. 

Material Release or Spql 

The material release spill could result in release of flammable, ignitable, or 

combustib:,e liquids or vapors, thus causing fire or gas explosion hazard. 

The matedal releas:? spill can be contained on site, but the potential exists for 

groundwaker contamination. 

The matedal releas:? spill cannot be contained on site, resulting in off-site soil 

contamina~tion andfor ground or surface water pollution. 

Emergency Response1 Procedpres 

Whenever there is any w e  of incident at the landfill, the Emergency Coordinator 

must immediately not@ field ptrrsonnel, identify and assess the source and extent of the 

emergency, and take ac~ion to c~ntrol the situation. 



Notification 

In the event of an imminent or actual emergency occurrence, the first person on the 

scene should notify the Emergency Coordinator, who, in turn will initiate a proper response 

to the situation in question. Notification of the Emergency Coordinator may be performed 

second only to notification of on-site personnel and/or site evacuation, depending on the 

emergency situation. 

Having been apprised of the situation, the Emergency Coordinator will proceed to 

notify al l  facility personnel by initiating the internal communications system, (if not 

previously initiated), and aid in evacuation, if necessary. Progression of notification will 

continue to any local, State, and Federal response agencies deemed appropriate by the 

Emergency Coordinator. 

A list of the Designated Emergency Coordinators will be posted in a conspicuous 

location at the site office. In addition, a list of the Emergency Response Agencies and 

Contacts is included in Appendix F and will be posted conspicuously at the same location. 

Identification 

Whenever there is a fire and/or explosion, spill or release, or other incident 

presenting a potential threat to the human health and safety or the environment, the 

Emergency Coordinator must immediately identify the source and extent of the emergency. 

Assessment 

In case of an emergency situation, an assessment of the possible hazard must be 

made. If the Emergency Coordinator determines that the facility has had a fire and/or 

explosion, spill or release, or other incident that presents a possible hazard to public health 

and safety, and/or the environment, and initiates the Contingency Plan, contact with local 

authorities must be made informing them of situations when an evacuation of the 

surrounding area is necessary. The New York State Department of Environmental 

Conservation (NYSDEC) should also be advised of all the pertinent facts regarding the 

incident. 

When making a report to the NYSDEC, the following information must be provided: 

Name and telephone number of person making the report 

Name of the facility 

Type and time of incident occurrence 

Name and quantity of material(s) involved, to the extent known 



Extent of any injurres 

Possible hazards to public health and safety, and/or the environment 

surrounding the fac@ty 

Control Procedures 

The nature of work caqied out during landfill closure makes the occurrence of 

emergency situations a possibiliry, no matter how infrequently they may actually happen. 

Emergencies can happen quickly, and unexpectedly, requiring immediate response. 

In the event of any emerFency situation, the Emergency Coordinator must take all 

reasonable measures to prevent F e  occurrence, recurrence, or spread of a fire or explosion 

or unplanned releases KO other ;?oxlions of the facility. 

A broad-based emergenc,q response network will be established to respond to any 

incidents at the facility. If an emprgency occurs, fully trained response personnel should be 

contacted as soon as passible. 

Requests for ass.istance s;~ould always include: 

Name, address, anc. telephone number of the facility 

Type and time of bcident occurrence 

Extent of any injur+es 

Possible hazard t?, public health and safety, and/or the environment 

surrounding the fac;.ility 

Type and quantitie;; of materials involved, if known 

Immediate acticn by O~L-site personnel should concentrate on preventing any 

fire/explosion, or spWleak sitpation that occurs from spreading to other areas of the 

facility, and immediate cemergenriy medical attention should be given to injured personnel, 

if possible. Any possible source:; of ignition should be removed from the incident area, if 

this can be done withoa~t risk, qld vehicular traffic should be suspended and work ceased 

until the fire or incider: can be, safely contained or controlled. 

Storage and Disposal of Releilsed Materials 

Immediately after an empgency situation, the Emergency Coordinator must make 

arrangements for the storage, or disposal of any recovered wastes, water, or any 

contaminated materials resultins: from the incident. 



Post-Emergency Equipment Maintenance 

Following an emergency incident, all emergency response equipment used must be 

cleaned and made fit for reuse, or replaced as necessary, so that the equipment wil l  be 

available when construction operations resume. An inspection of all equipment must take 

place before operations resume to ensure that each item is in proper working condition. 

Remedial activities as a result of this inspection may include recharging of fire extinguishers, 

restocking first aid kits, replacement of personal protective gear, and restocking of 

disposable items. 

8.2.3 Internal CommunicationDVarning System 
An internal communication system consisting of telephones and two-way radios wil l  

be available at the landfill for notifying field personnel in the event of an emergency 

episode. Units are located in readily accessible areas at the site office, in vehicles, and in 

the equipment. In addition, units may be canied by field personnel. This system provides 

facility personnel with immediate emergency notification and necessary instructions in the 

event of an incident. 

8.2.4 External CommunicationDVarning System 
A network of emergency response agencies are available and field personnel that can 

be contacted in the event of an incident at the landfill. Designated Emergency Coordinators 

and Emergency Response Agencies and Contacts will be notified by telephone for assistance 

in an emergency. 

Lists including these names and telephone numbers wil l  be displayed prominently 

at site office for easy employee accessibility in the event of an emergency. 

8.2.5 Evacuation Plan for Facility Personnel 
In an emergency situation, and when time permits, the Emergency Coordinator will 

be the individual responsible for determining when evacuation of the facility is required. 

Imminent or actual dangers that constitute a situation requiring evacuation include: 

A generalized fire or threat of generalized fire that cannot be avoided. 

An explosion or the threat of explosion that cannot be averted. 

A major spill or leak that cannot be contained and constitutes a threat to 

human health. 



When time permits and ewcuation is required, the following procedures should be 

followed: 

Alert all field perscynnel and support personnel using the telephone and/or 

two-way radio systitm. 

Alert and request asjsistance from local emergency response agencies. 

Shut down all facilVty equipment. 

All field personnel, should proceed to a designated meeting point. Once 

assembled .at this dqignated meeting point, a determination and identification 

of any missing per;sons should be made. In the event that any personnel 

cannot be iacco~nted for, assembled personnel should not reenter the facility. 

Instead, alL persom,~el should await the anival of local emergency response 

agencies and standby to afford assistance, if and as needed. 

8.2.6 Emergency Equipmeyt 
Various emergency equip~~ent is available at the landfill facility as described below. 

Firefighting Equipment 

The landfill facility will :paint& several types of equipment on site that may be 

used in firefighting efforts. Edl-moving equipment that is utilized on a regular basis for 

landfill closure may be used to move and apply material for fire control. A tank truck will 

be available for use in crontro- fires. 

The facility will also maintain a supply of fire extinguishers that may be used in the 

event of an emergency incident. These extinguishers will be located at strategic points at 

the site. Fire extinguishers will ;also be located on the construction equipment for use in 

cases of field emergenci~s. Extinpishers will be maintained in conformance with State and 

local fire codes and regulations. 

First AidlSafety Equipment 

First aid and safety equinment will also be located in strategic locations on the site, 

and some items may be lkept in cgnstruction equipment. First aid kits will be located in the 

landfill site office and wrill cant* a full range of items necessary to care for minor injuries 

needing prompt attentiion. Fk;t aid kits will be easily and immediately accessible to 

personnel. 



8.2.7 Medical EmergenciesIFirst Aid 
In cases of medical emergency, trained medical response personnel should be 

contacted immediately. First aid administered by on-site facility personnel should continue 

until professional assistance arrives. 

First aid is the immediate care of a person who has been injured or has suddenly 

taken ill. It is intended to prevent death or further illness and injury, and to relieve pain 

until additional, professional medical aid can be obtained. The objectives of first-aid are: 

To control conditions that might endanger life. 

To prevent further injury. 

To relieve pain, prevent contamination, and treat for shock. 

To make the patient as comfortable as possible. 

The initial responsbility for first-aid rests with the first person at the scene who 

must react quickly, but in a calm and reassuring manner. The person assuming 

responsibility should immediately summon medical assistance, being as explicit as possible 

in reporting suspected types of injury or illness. The injured person should not be moved, 

except where necessary, to prevent further injury. 

8.2.8 Available Emergency Services 
In the event of an emergency at the landfill, the agencies listed in Appendix F - 

Emergency Contact Listing, are available. 

8.3 POTENTIAL REMEDIAL ACTIONS DURING CLOSURE OPERATIONS 
Conditions may be encountered at the site during normal landfilling activities that 

will require response actions that are not included as part of typical daily site operations. 

8.3.1 Fires 
The possibility of a fire, whether in the landfilled waste or within a piece of 

equipment, is a potential hazard associated with the closure operation of the landfill. 

The earth-moving equipment to be used in the closure activity will be capable of 

moving and applying the amount of material needed. 

Water can be used to supplement the use of cover soil or serve as an alternative 

means of controlling fires. The Contractor will have a water truck available for use during 

emergency situations. Water can be obtained from the sediment basin or on-site water 



supply. For larger or mQre seriotp outbreaks, the local fire deparhnent would be contacted. 

Additionally, portable fhre extingukhers will be kept in all vehicles and buildings as a 

precautionary measure. 

The contingency progrmp described below should be followed when encountering 

a ground fire and below cover Qe: 

The application of cover soil by 1andH.l earth-moving equipment, or the 

application of water by the on-site water tank truck to extinguish the blaze, 

can be carried out. 

Any vehicles and :,my equipment in the fire zone should be sprayed with 

water, while workiqg to quench the fire. 

Precautioq should lpe taken throughout the entire firefighting operation. 

If, at any h e ,  addi6onal assistance is required, local firefighting units should 

be contact~cd as socjn as possible. 

8.3.2 Landfill Gas 
Decomposition of organs waste is generally accompanied by the production of 

landfill gas. Landfill gas prod~~~ced at municipal solid waste disposal sites is generally 

composed of approximately 50 percent methane and 50 percent carbon dioxide and when 

mixed with oxygen at the properl proportion and exposed to an ignition source can present 

a fire and/or explosion :hazard. Recognizing the potential explosive hazard, a plan will be 

developed to identify the source, extent of impact, and outline remedial actions to protect 

landfill personnel and tile envircmnent. In the event of combustible gas detection in any 

enclosed structures, the :itructure,will be immediately evacuated, the emergency coordinator 

notified, and a plan developed 40 identify the source of the combustible gas, and outline 

remedial actions. 

8.3.3 Dust Control 
During dry perii~ds, fugitive dust may be a nuisance resulting from the landfill 

closure operation. The access ryads and working areas of the site are generally removed 

from residential areas. Under &ese conditions, dust problems are typically localized and 

can generally be managed wie.1 on-site equipment. The following measures may be 

employed wherever a potential ~roblem exists: 



Applying water on haul roads. 

Wetting equipment and excavation faces. 

Spraying water on buckets during excavation and dumping. 

Hauling materials in properly tarped or watertight containers. 

Restricting vehicle speeds to 10 mph. 

Covering excavated areas and material after excavation activity ceases. 

Reducing the excavation size and/or number of excavations. 

8.3.4 Utter Control 
The tasks of excavation for the gas collection trenches or cover regrading may 

expose the waste to wind and potentially produce litter. Every practicable measure will be 

taken to contain litter as close to the working area as possible. Activities which have the 

potential to expose waste will be restricted to as small an area as possible. The Contractois 

employees will manually pick up litter as required. If activities begin to distrub waste, the 

work will be evaluated and modified, if possible, to avoid further waste disturbance. 

8.3.5 Odor Control 
Odors from closed landfills generally result from the generation of landfill gas and 

upon exposure of waste. Due to the limited quantity and age of the waste, the amount of 

landfill gas expected to be generated is minimal. If odors become an off-site problem, the 

source must be determined and proper mitigative actions taken. The following contingency 

steps can be taken: 

Application of additional cover soils 

Use of odor masking agents 

Modification of landfill gas control system 

Waste disturbance is anticipated only during gas vent installation. Therefore, any 

odor associated with this activity will be of limited and controlled time duration. 

8.3.6 Noise Control 
The major source of noise in the area of the landfill during closure will be the 

construction equipment. Since the construction will occur during daylight hours and will 

be generally removed from local residences, the noise generated from landfill operations are 



not expected to be an ofiksite prclblem. All landfill equipment working at the site will have 

muffler systems to W e r  diminjsh any potential nuisance from noise. 

If noise conditi~ns presqnt a problem, mufflers on all landfill vehicles should be 

inspected and replaced :f inadequate. If unsatisfactory conditions persist and noise levels 

are detected in violatiw of the effective solid waste management or local regulations, 

operational procedures will be mtpdified or appropriate noise barriers should be constructed. 

8.3.7 Vector Contrd 
As in the case oti litter ccyntrol, the amount of waste exposed during any time will 

be kept to the smallest area pr$ctical. Prompt covering of the waste should eliminate 

problems with insect, biird, and qnimal pests. Vectors are greatly discouraged when waste 

materials are not easily available,. 

If vector control presents ia problem at the site, waste exposure will be more closely 

controlled and monitored. However, if a problem persists with vectors such as insects or 

rodents, an extermination prog;.am can be initiated. This program would be in strict 

accordance with requirements , of the New York State Departments of Health and 

Environmental Conservation. 
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9.0 COST ESTIMATES 

9.1 GENERAL 

Closure and post-closure estimates have been prepared to reflect the anticipated cost 

of closure and post-closure monitoring and maintenance for the final cover action of the 

Colesville Landfill Remedial Design. The closure cost estimate has been prepared based 

upon the construction items necessary for closure as detailed in the Construction Plans, 

prepared by Wehran-New York, Inc., dated April 1994. The post-closure cost estimate is 

based on maintenance schedules obtained from other landfill projects. 

All costs are presented in 1993 dollars without adjustment for cost escalation with 

time. Where possible, unit prices for materials have been obtained from quotes received 

from suppliers or material manufacturers. Where actual costs were not readily available, 

costs from cost estimating guides were used. These costs are based upon the best 

information available at the present time. These estimates are subject to change based upon 

market conditions at the actual time of closure construction and post-closure activity. 

9.2 CLOSURE COST ESTIMATE 

A description of the closure construction items that are addressed in this report are 

presented below. 

9.2.1 Mobilization and General Conditions 

This cost has been estimated as 10 percent of the total project cost and includes 

Contractor mobilization, site facilities, insurance, bonds and other administrative costs. 

9.2.2 Survey 

The survey cost reflects the cost for survey work required for layout of the work and 

survey-associated payment requests, and layer thickness determinations. 

9.2.3 Clearing and Grubbing 

The cost for clearing and grubbing reflects the cost for clearing the on-site areas of 

woody vegetation in preparation for soil borrow and final cover construction. 



9.2.4 Soil Erosion and Sed~iment Control 

The cost for soil erosion ~ ~ n d  sediment control includes the installation of hay bales 

and silt fence, construction of temporary sediment impoundments and flexible pipe 

downslope drain, as we0 as othyr temporary soil erosion and sediment control measures 

throughout construction. 

9.2.5 Subgrade Prelparatiohm 

The cost for subgrade prttparation includes regrading of the existing landfill cover 

to provide a surface suitable for placement of the final cover materials and to achieve the 

grades depicted on the Construc,ion Plans once all appropriate layers are placed. Fill for 

subgrade preparation is assumed, to come from the on-site borrow area. 

9.2.6 Gas Venting Layer 

The gas venting layer .fl consist of either 6 inches of drainage sand or a 

geocomposite layer. Both aiternatives include 18-inch deep collection trenches. 

Additionally, crushed recycled gl4ss may be substituted for the subangular stone within the 

collection trenches. The estimatgd cost for this layer includes cost for material purchased 

from an off-site source and placqment, 

Gas vent risers will be corptructed at a frequency of one vent riser per area as shown 

in the Plans. The vents will extqnd above the final cover a minimum of 6 feet, and in the 

waste a minimum of 3 fket. 

9.2.7 Flexible Membrane Liner 

A 40 mil VLDPlE flexible membrane liner (FML) will be installed as a low 

permeability barrier layer over an area of approximately 28 acres. The estimated cost for 

this item includes material and ,installation costs for both the smooth and textured FML 

components. 

9.2.8 Drainage Layer 

The drainage layer will cqnsist of a minimum of 12 inches of drainage sand over the 

geomembrane layer. Alternately!, a geocomposite may be substituted for the sand drainage 

layer. The 12-inch sand drainagei layer is assumed to be more expensive and therefore more 



conservative from the perspective of cost. The estimated cost for this layer includes cost for 

material purchased from an off-site source and placement. 

4-Inch diameter slotted cormgated polyethylene pipe wrapped in geotextile willbe 

placed within the drainage layer across the slope, and spaced approximately every 50 feet 

across the slope, with drain pipe outlets spaced every 50 feet apart. The pipes will intercept 

water in the drainage layer and discharge it to stormwater channels at the ,surface. The 

estimated cost for this item includes material and installation costs. 

9.2.9 Geotextile 

Geotextile Type A, may be included if the drainage sand the barrier protection layer 

do not demonstrate filter compatibility. 

9.2.1 0 Barrier Protection Layer 

A 12-inch soil layer, along with the 12-inch drainage layer, completes the 

requirement for the 24-inch protective barrier protection layer required by Part 360. 

(Alternately, if a geocomposite drain is substituted for the soil drainage layer, then the 

barrier protection layer will be 24 inches thick.) Cost for placement of a 12-inch soil layer 

to accompany the 12-inch sand drainage layer includes placement and purchase of material 

from an off-site source. 

9.2.1 1 Topsoil 

Soil suitable to sustain vegetation (i.e., topsoil) will be placed in a 6-inch lift and 

will cover approximately 28 acres. Material is assumed to be required from off-site. 

9.2.12 Seeding and Mulch 

Cost includes seeding and mulching of the 28 acres of soil suitable to sustain 

vegetation as well as other disturbed areas. 

9.2.1 3 Gravel Access Road 

This item represents the cost to build the gravel access road on-site to provide access 

for post-closure maintenance and monitoring activities. 



9.2.1 4 Grass-Lined Drairnage Channels 

Construction of the diverpion swales includes placement of a soil berm lined with 

geomembrane, filter fabric, and speeded topsoil layer. The quantity of 4,270 linear feet for 

this item includes diversion s w e s  as shown in the Construction Plans. The topsoil and 

seeding costs are not htluded q d e r  this item but are included elsewhere in the Closure 

Construction Cost Estimate. 

9.2.1 5 Rip-Rap-lined hainage Channels 

The cost for rip-rap-lineql drainage channels includes all earthwork to form the 

channels and the placement of gqotextile and rip-rap, as shown on the Plans. 

9.2.1 6 Gabion-L,ined Ctlannels 

This item includes the c;xt for earthwork to form the channels, gabion basket 

assembly and placement, and stope filling. 

9.2.1 7 Step Dowlnchute 

The cost for douvnchute bconstruction includes the placement of a geomembrane 

lining, filter fabric, concrete elem~nts, and rip-rap stone. The quantity for this item includes 

the step downchute to the North' Creek, as shown on the Construction Plans. 

9.2.1 8 Energy Dtissipat~r Pads 

The cost for this Stem inch~des all earthwork, gabion basket assembly and placement, 

and stone filling. 

9.2.1 9 Culverts 

Pipe culverts wiUl be instqed to allow access to the borrow area and the treatment 

plant. The estimated cost for these items include trench excavation, supply, and installation 

of the pipe as well as backfill. 

9.2.20 Sediment Basin 

The cost for this item inc::ludes the earthwork required to excavate, and build the 

basin embankment and 'basin spwway. 



9.2.21 Wetland Mitigation 

This item includes the preparation of the wetland mitigation portion of borrow area, 

including placement of low permeability soil liner in the sediment basin, spreading of 

topsoil outside of the basin, and planting of wetland vegetation. 

9.2.22 Perimeter Fence 

The cost for this item includes construction of perimeter fence and gates around the 

final covered areas, as shown on the Plans. 

9.2.23 Inspection and Certification 

During construction, an engineering firm will be employed to observe construction 

and document compliance with the approved Construction Plans and NYSDEC regulations. 

Upon completion of the closure construction, an engineering certification report will be 

prepared describing the landfill closure construction. The report will be submitted to 

NYSDEC. The estimated cost for this item assumes that all closure construction will be 

completed in one nine-month construction season. This item includes the cost for required 

on-site construction observation, daily record keeping, and appropriate geosynthetic and 

geotechnical testing. 

9.3 POST-CLOSURE COST ESTIMATE 

Post-closure activities at the site will include routine inspection and maintenance, 

as well as remedial activities. Anticipated post-closure activities that will be conducted 

during the 30-year post-closure period are summarized in the following sections. 

9.3.1 Final CoverNegetative Maintenance 

Regular inspections will be conducted to determine the need to repair the final cover 

and vegetation. Repairs will be conducted, as necessary to ensure the integrity of the 

landfill cover. Based on observations of similar landfill sites, it is estimated that 

approximately 1/8 of the final cover will require maintenance over the closure period. It 

is estimated that 3 percent will be repaired the first year, 2 percent the second through 

fourth years, 1 percent for the fifth year, and lh percent for the sixth through the tenth year 

of the post-closure period. 



9.3.2 Fertilizing 

During the initiii 10 yezirs of vegetation establishment, fertilizer will be applied 

annually. 

9.3.3 Mowing 

Mowing of veg~tation, :;lpproxhately two times per year, will be completed to 

prevent the establishment of dew-rooted vegetation. 

9.3.4 Drainage System Inspection and Repair 

The surface water systqm composed of diversion swales, access road swale, 

downchutes and energy dissipatc!rs, will be inspected on a regular basis. Repair, including 

cleaning, revegetation and reg,,rading, will be conducted as necessary. Based upon 

observations of similar ?rejects, ,it is assumed that maintenance will be equivalent to the 

replacement of approximately 118 of the drainage system. The repair schedule is similar to 

the schedule for final cover maiqtenance. 

9.3.5 Annual Survey 

An annual survetr will be performed to verify the final cover slope, and identify any 

areas of differential scttlemeni or ponding. The annual survey will assist in the 

determination of which areas of lfinal cover will require repair. 

9.3.6 Wetland Mitiglmtion Inppection and Repair 

The wetland mitigation wea will be inspected semi-annually (spring and fall) for the 

first two years, starting from the pompletion of the first planting, to assess the effectiveness 

of the wetland mitigation. Vegetation will be replanted and sediment basin water elevation 

will be adjusted as necesary, totcomply with the Wetland Mitigation Plan. 

9.3.7 Inspection and Certif /cation 

Engineering inspections pnd certifications will be completed and summarized in 

engineering reports thatwill be nrepared by a professional engineer registered in New York. 

It is estimated that the reports w,U be prepared annually for the first 5 years, and then the 

equivalent of once ever?. other year for the remainder of the 30-year closure period. 



FINAL COVER CONSTRUCTION COST ESTIMATE 
BROOME COUNTY DIVISION OF SOLID WASTE MANAGEMENT / GAF CORP. 

BROOME COUNTY COLESVILLE LANDFILL 
CLOSLIRE ACTION OF THE REMEDIAL DESIGN 

jhf dsk: colesville:costest.wkl wmm 

Item 
No. 

1 

2 

3 

4 

5 

6.1 

6.2 

7 

8 

ESTIMATED 
UNIT 

PRICE 

500,000.00 

100,000.00 

2,500.00 

2,500.00 

20,000.00 

2.20 

2.20 

3.50 

3.50 

0.70 

0.70 

45,000.00 

0.46 

0.46 

COST 

COST 

500,000.00 

100,000.00 

32,500.00 

5,000.00 

20,000.00 

347,600.00 

35,200.00 

486,500.00 

49,000.00 

875,000.00 

87,500.00 

45,000.00 

575,000.00 

57,500.00 

Unit 

LS 

LS 

Ac 

Ac 

LS 

SY 

SY 

SY 

SY 

SF 

SF 

LS 

SF 

SF 

Approximate 

Item 

Mobilization and General Conditions 

Survey 

Clearing and Grubbing 
a. First 13 Ac 

b. Over 13 Ac 

Soil Erosion and Sediment Control 

Subgrade Preparation, Fill Soils, 
and Fine Grading 

a. First 1 58,000 SY 

b. Over 158,000 SY 

Alternate 1 Gas Venting Layer (6 inches Sand) 
a. First 139,000 SY 

b. Over 1 39,000 SY 

Alternate 2 Gas Venting Layer 
(Geocornposite Drain) 

a. First 1,250,000 SF 

b. Over 1,250,000 SF 

Slotted Corrugated Polyethylene Gas Pipe, 
Subangular Stone, Geotextile Type B, and 
Gas Vents 

40 mil Flexible Membrane Liner 
a. First 1,250,000 SF 

b. Over 1,250,000 SF 

Quantities 

I 
Quantity : 

1 

1 

13 

2 

1 

158,000 

16,000 

139,000 

14,000 

1,250,000 

125,000 

1 

1,250,000 

125,000 
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FllNAL C(.)VER CONSTRUCTION COST ESTIMATE 
BROOME COUNTY,DIVISION OF SOLID WASTE MANAGEMENT / GAF CORP. 

B ~ O O M E  COUNTY COLESVILLE LANDFILL I 

CLQSURE ACTION OF THE REMEDIAL DESIGN 

9.1 

I I b. Over 1,250,000 SF 

Alternate 1 Drainage Layer (12 inches Sand) 

a. First ' 139,000 SY 

b. Over 139,000 SY 

9.2 Alternate 2 Drainage Layel 
(Geocornposite Drain) 

a. First 1,250,000 SF 

I I b. Over 1,250,000 SF I 1255,0001 SF I 0.10 1 12,500.00 I 
a. First 1,250,000 SF 

1 1 b. Over 139,000 SY I 141000~ sY I 

1,250,000 

11 .I 

I I b. Over 139.000 SY I 14,0001 sY I 

SF 

Alternate 1 Barrier Protectiirle Layer (1 2 inches) 
a. First 139,000 SY 

1 1 1.2 

--- 

42 AC 
I 

a. First 3,200.00 134,400.00 

0.10 

139,000 

Alternate 2 Barrier ~rotectirle Layer 2 4  inches) 
a. First 139,000 SY 

a. First 139,000 SY 

jhf dsk: colesville:wstest.wkl W/20/94 * 

125,000.00 

SY 

139,000 

139,000 

SY 

SY 

I 

3.40 472.600.00 

I 



FINAL COVER CONSTRUC'I'ION COST ESTIMATE 
BROOME COUNTY DIVISION OF SOLID WASTE MANAGEMENT / GAF CORP. 

BROOME COUNTY COLESVILLE LANDFILL 
CLOSURE ACTION OF THE REMEDIAL DESIGN 

14 Gravel Access Road 1 1 a. hrst 4,300 LF 

Item 
No. 

1 b. over 4,300 LF 

item 

15 Grass-Lined Drainage Channel 
a. First 4,300 LF 

16 

18 Step Downchute 
a. First 130 LF 

Quantities 

Rip-Rap Lined Drainage Channel 
a. First 260 LF 

17 

ESTIMATED COST 

Quantity 
UNIT 

PRICE . Unit 

I 

Gabion-Lined Channel 
a. First 120 LF 

b. Over 120 LF 

19 

jhf dsk: colesville:costest.wkl 

COST 

20 

120 

12 

Energy Dissipator Pads 

Dual 36-Inch Diameter RCP Culvert 
a. First 150 LF 

LF 

LF 

2 

1 10.00 

1 10.00 

EA 

13,200.00 

1,320.00 

250.00 500.00 



- 

Item 
No. 

2 1 

- 
22 

- 
23 

FllNAL CfJVER CONSTRUCTION COST ESTIMATE 
BROOME COUNTY; DIVISION OF SOLID WASTE MANAGEMENT / GAF CORP. 

BHOOME COUNTY COLESVILLE LANDFILL 
CLQSURE ACTION OF THE REMEDIAL DESIGN 

Approximate 
Quantities 

18-Inch Diameter RCP Culvert 
a. First 70 LF 

ESTIMATED COST I 

b. Over 70 LF 

UNIT 
PRICE Unit item COST Quantity ' 

Sediment Basin 

Perimeter Fence 
a. First 5,200 LF 

Wetland Mitigation 

b. Over 5,200 LF 

1 

1 

jhf dsk: colesville:costest.wkl 

LS 

LS 

Engineering Inspection & kertificatibn 

25,000.00 

150,000.00 

25,000.00 

57,200.00 

150,000.00 1 

57,200.00 

LS 



FINAL COVER CONSTRUC'I'ION COST ESTIMATE 
BROOME COUNTY DIVISION OF SOLID WASTE MANAGEMENT / GAF CORP. 

BROOME COUNTY COLESVILLE LANDFILL 
CLOSURE ACTION OF THE REMEDIAL DESIGN 

111 Final Cover Alternate 1 & Gas Venting 
Layer Alternate 1 

Base ltems 
Overages 
Total Bid 

112 Final Cover Alternate 1 & Gas Venting 
Layer Alternate 2 

Base ltems 
Overages 
Total Bid 

211 Final Cover Alternate 2 & Gas Ventirlg 

Layer Alternate 1 
Base ltems 
Overages 
Total Bid 

212 Final Cover Alternate 2 & Gas Venting 
Layer Alternate 2 

Base ltems 
Overages 
Total Bid 

Quantities 

Notes: 

ESTIMATED COST 
UNIT 

Quantity - 

1 Overages are approximately 10% of the Estimated Quantities. 

2 Mobilization based on 10% of Base ltem and Overage costs. 

Unit 

3 Alternative 111 includes all ltem Nos. exclusive of ltem Nos. 6.2, 9.2 and 11.2 
Alternative 112 includes all ltem Nos. exclusive of ltem Nos. 6.1, 9.2 and 11.2 
Alternative 211 includes all ltem Nos. exclusive of ltem Nos. 6.2, 9.1, 10.1 and 11.1 
Alternative 212 includes all ltem Nos. exclusive of ltem Nos. 6.1, 9.1, 10.1 and 11.1 

4 Units are as follows: AC - Acre LS - Lump Sum 
CY - Cubic Yard SF - Square Foot 

EA - Each SY - Square Yard 

LF - Linear Foot 

PRICE 

jhf dsk: colesville:costest.wkl 

COST 
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1.0 INTRODUCTION 



1 .O INTRODUCTION 

1.1 PURPOSE 

The purpose of this report is to provide a conceptual plan for the creation of 

compensation wetlands as part of permit requirements for remedial actions at the Colesville 

Landfill, Broome County, New York. 

These plans have been based on wetlands information provided in Remedial 

Design - Conceptual Design Report (June 1992), Pre-Final Engineering Design Report - 
Remedial Design of Final Cover and Groundwater Collection Systems (February 1993), 

correspondence documents with USEPA, and a brief site reconnaissance (November 1993). 

It is the goal of Broome County and GAF Corporation to maintain the integrity of 

the compensation site and the environmental benefits provided by this site. Therefore, the 

County will not allow farming, silviculture or ranching activities to occur on the 

compensation site. However, the compensation site may be used in the future for 

educational purposes and non-intrusive features. Roads and structures will not be 

constructed in the compensation sites, unless a permit under Section 404 of the Clean Water 

Act is first obtained. 



2.0 EXISTING CONDITIONS 



2.0 DaSTlNG CONDITIONS 

2.1 SlTE CONDI'TIONS 

The Colesville Landfill site is located 1,400 feet from the eastern bank of the 

Susquehanna River, 18 miles east of Binghamton, in eastern Broome County (Figure 1). 

Elevations on the landfill vary from 1,150 to 960 feet above sea level, while the river 

elevation is 930 feet above sea level. Two streams, on the east and west sides of the 

landfill, drain directly into the river. Soils in the landfill area are predominantly Braceville, 

Chenango and Howard, and Mardin channery series (Figure 2). Unadilla and Wayland 

series are the dominant soils of the floodplain along the river. 

Vegetation on the landfill is a mixture of herbaceous weed and grass species. Some 

areas are sparsely vegetated with barren soil and rock fragments visible. Species included 

asters (Aster spp.), goldenrods (Solidaao spp.), sweet fern (Comvtonia peremha), ragweed 

(Abrosia artemisiifolia), foxtail (Alovecums spp.), broomsedge (Androponon virficus), and 

various grasses. 

Upland forest occurs along the eastern and southern sides of the site. Species 

encountered in the forested areas include oaks (Ouercus spp.), shagbark hickory (Cawa 

ovata), beech (Fams grandifolia), sugar maple saccharum), white pine (Pinus 

strobus), and black cherry (Prunus serotina). Areas along streams and seeps (i.e., wetlands) 

were dominated by hemlock (Tsuna canadensis), red maple (Acer rubrum), and hornbeam 

(Caruinus caroliniana). Agricultural fields are located along the northern landfill boundary 

(hayfield) and approximately 200 feet southeast of the landfill (plowed field adjacent to 

East Windsor Road). 

2.2 SlTE WETLANDS 

Landfill and Vicinity Wetlands 

The following description of site wetlands is from the Remedial Design - Conceptual 

Design Report (June 1992). 

The March 1991 Record of Decision for the site required that a wetlands survey, 

based on the "three-parameter method", be conducted during the remedial design phase. 

Wehran conducted a wetland delineation to identify and map wetland areas occurring on . 
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the site, and in the immediate vicinity of the site, which could potentially receive impact by 

remedial construction activities. 

On April 6 and 7,1992 and December 14,1993, biologists from Wehran flagged the 

wetland boundaries in the field using the three-parameter approach described in the 

Wetland Delineation Manual (Corps of Engineers, January 1987). Surveying of the wetland 

boundaries was performed by Wehran on April 9 and 10, 1992, and in December 1993. 

Review of NYSDECOO Freshwater Wetland Maps for the Colesville area indicate that 

there are no State-regulated wetlands on or near-the site (see Figure 3). A review of 

National Wetland Inventory Maps indicates that three wetlands occur within the study area 

(Figure 4). These include two palustrine, unconsolidated bottom excavations (PUBH; i.e., 

ponds), and one palustrine forested wetland (PFO1). 

Wetland Descriptions 

Several wetlands were flagged within the study area (see Sheet 1 of 1). These 

wetlands range in size from 0.04 to 0.84 acres. Wetland A is a small depression. 

Wetlands B and H are associated with the streams previously described. Others originate 

as groundwater or leachate seeps (Wetlands C, D, E, F, G). All of the wetlands along the 

southern side of the study area are part of a larger wetland located further south. Only the 

upper portions of these areas, which originate as seeps and which may be impacted by 

remedial activities, were flagged as part of this study. 

Several small wetland microhabitats were also noted on the landfilled section of the 

site. These microhabitats are all isolated depressions less than 0.1 acre in size and were not 

included in the mapping presented on Sheet 1 of 1. Although hydrophytic vegetation was 

present in these areas, standing water and saturated soil conditions are believed to be 

present only after storm events. 

Following is a description of each wetland area flagged as part of this study. Data 

sheets and photographs of each wetland are included in Appendix B. 

Wetland A 

This wetland is located on adjacent property near the north central landfill border. 

The wetland is a small depressional area which receives drainage from the east, south, and 

west. A small outlet is located to the north. The wetland consists of an open water area, 
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1 to 2 feet deep; surrounded by a concentric ring of emergent vegetation 5 to 20 feet wide. 

Some hydrophytic shrubs and trees are located adjacent to the emergent zone. These shrub 

species include witch-hazel (Hamamelis virniniana, FAC-), speckled alder (Alnus runosa, 

FACW+), hornbeam (FAC), buttonbush (Cephalanthus occidentalis, OBL) and red maple 

(FAC). Herbaceous species noted in the emergent zone consist of wool grass (Schus 

cvperinus, FACW+), soft rush (Juncus effusus, FACW+), tearthumb (Polvnonum sanittatum, 

OBL), and sensitive fern (Onoclea sensibilis, FACW). 

Soils in the vicinity of Wetland A are mapped by the Soil Conservation Service (SCS) 

as Volusia channery silt loams. These soils consist of deep, poorly drained, loamy soils 

formed in dense till. Soil samples retrieved within the wetland boundary from depths up 

to 12 inches were both mottled and gleyed. Mottle colors were generally found to range 

from orange to red (2.5 YR 4/8 to 2.5 YR 5/8). Gley colors were typically 5GY 7/1. Soils 

within the wetland boundary were inundated or saturated to the surface. This wetland is 

0.76 acres in size. 

Wetland B 

This wetland is a small (0.2169 acres) linear wetland associated with a ditched 

tributary on the east side of the landfill. The wetland ranges from approximately 2 to 

10 feet wide in certain areas. Characteristic plants include willow, rush, and sedge along 

the stream channel. Flowing water (2 to 3 inches deep) was present in the drainage 

channel. 

Wetlands C, D, E, F, and G 

Wetlands C through G originate as groundwater seeps on the south facing slope, 

approximately 400 to 500 feet south (below) of the landfill. Several of these wetlands have 

visible leachate discharges in the upper sections of the wetlands. All of these areas start out 

as small linear rivulets or seeps, and drain south into a larger wetland complex. The areas 

flagged represent fingers of the same wetland which extend up the hillside. All wetland 

flagging was terminated at an access road which runs along the base of the hill. No 

physical wetland impacts are expected below this road; subsequently, these areas will not 

be disturbed. 



not flagged because no impacts are anticipated in this area. As the stream proceeds west, 

steep hemlock covered banks are encountered. The wetland area in this section is limited 

to the rock covered stream bottom. Further along the stream, deciduous trees become 

dominant in more of a floodplain type environment. 

Soil samples were only obtained in the upper sections of Wetland H due to the 

prevalence of rock in the stream bed. Also, the wetland was typically defined as the stream 

channel in the lower reaches. 

Borrow Area Wetlands Y, Z, and BWA 

The wetlands occurring in the borrow area are predominantly streamside corridor 

wetlands. They are generally linear and narrow, sometimes only 3 to 4 feet wide. Near the 

streams, dominant woody vegetation consists of red maple (Acer rubrum, FAC), hornbeam 

(Carpinus caroliniana, FAC), yellow birch (Betula allenhaniensis, FAC), and witch hazel 

(- FAC-). Areas of more moderate elevation change where the stream 

corridor and wetland widened included hawthorn (Crataenus spp.), red-osier dogwood 

(Cornus stolonifera, FACW +), and elderbeny (Sambucus canadensis, FACW) . 
While no formal evaluation of wetland functions and values has been conducted, the 

value of much of the delineated wetlands is restricted to stormwater conveyance and 

microhabitat for amphibians. 

Other wetland functions typically identified as occurring in wetlands are of 

unknown, or at least minimal, value for the wetlands in the borrow area. Characteristics 

of the subject wetlands which contribute to the lesser importance of their functions include 

the following: 

Small aerial extent of wetland acreage. (The larger the wetland, the greater 

the potential to store stormwater and reduce flooding.) 

Linear shape, with some cross-sections 3 to 4 feet. (Wide wetlands allow 

greater dissipation of storm flow and increased frictional resistance of 

vegetation to filter sediments.) 

Position in the landscape. (Wetlands high in the watershed have limited 

opportunity for many of the documented wetland functions.) 

No receptors of function. (No downstream development.) 
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3.0 WETLANDS IMPACTS 

3.1 IMPACTS 

Remedial construction activities at the Colesville Landfill which will potentially affect 

on-site and nearby wetlands will include: capping of the waste areas, groundwater 

withdrawal and treatment, disturbance of borrow areas, discharge of treated effluent, and 

discharge of non-contact stormwater from the capped areas. 

Precise conclusions concerning the impacts of drawdown are difficult given the 

complexity of wetlanUgroundwater interactions. However, impacts to wetland 

environments around the landill will be offset by the enhanced protection of water 

resources and by remediation of the site. 

Wetlands found on the landfill and in the surrounding area are identified on the 

Wetland Delineation Map (see Sheet 1 of 1). Presented below is a description of potential 

impacts to each wetland. 

Wetland H (North Stream) 

Wetland H consists of small fringe wetlands located along the North Stream. This 

stream and associated wetlands are currently fed by surface water flowing from higher 

topographic areas and from discharging groundwater. Current remedial design plans call 

for the placement of several pumping wells and an impermeable cap along the western end 

of the landfill, which will reduce the amount of discharging groundwater to the stream. 

The result of this loss to the stream hydrology may decrease the flow rates in the lower 

section of the stream. Drawdown in that same area also raises the potential for the water 

way to become a losing stream (i.e., contributing to groundwater). 

Leachate Seeps 1 and 3, located adjacent to the North Stream, will be intercepted 

by a collection system. The collection system, consisting of geosynthetic clay, composite, 

subangular stone, slotted polyethylene pipe, and a pump station will be located in those 

positions currently occupied by the seeps. Construction of the seep collection system is 

expected to physically impact the stream bank. However, backfilling of the collection system 

excavation upon completion will mean that the physical disturbance will be temporary. 

Further, Leachate Seeps 1 and 3 should dry up over a period of time resulting in an overall 

improvement in water quality for the North Stream. 



The stream's los$ng wate:: balance may be compensated by the addition of treated 

effluent and non-contac~: stormwgter runoff that will be directed to it from the landfill cap. 

Runoff will enter the stream vija a step downchute located off the western end of the 

landfill. The step downchute ,can reduce the velocity of the flow by approximately 

25 percent and allow some suspe.pded particles associated with the stormwater to settle out. 

Based on the pre-final desjign for the groundwater treatment system, treated effluent 

will be discharged to tht North stream. The effluent will enter DC-1-3 (diversion swale) 

from the treatment plart: and entier the stream via the energy dissapating downchute. This 

discharge will be at a :paximu3 rate of 80 gpm (gallons per minute), and an average 

temperature of 50 to 5S°F. A lydrological evaluation of the waterway utilizing the Soil 

Conservation Service's T,echnical)Release No. 55 method, indicates that the peak discharge 

rate is far greater than the t r e a ~ d  effluent discharge rate of 80 gpm (0.18 cfs) and will 

therefore not impact the existing, drainage capacity of the North Stream. 

Wetland A 

Wetland A is an is~lated~wetland on the north side of the landfill. This wetland 

receives surface flow and grounqwater discharge from higher topographic areas. Drainage 

from the wetland flows it0 the wqst into the North Stream. This wetland is not expected to 

be impacted by capping and borrow activities because it is essentially upgradient or 

cross-gradient of all ope:rations. prawdown should also have little affect since the wetland 

is underlain by a highly impermegble till and receives overland flow from an upslope origin 

that will not be affected by repedial construction activities. Accordingly, the vertical 

leakage from WetlandlA has [been calculated at 0.07 gallons/day per square foot 

(22,194 gallons/day) based up041 a 20-year model of groundwater drawdown of 4 feet in 

the vicinity of Wetland A. This vertical leakage will be an increase of 7.8 percent from the 

present day vertical leakage of 20;583 gallons/day (see Appendix B). These numbers equate 

to a loss of approximaterly 1,611 gallons/day to the surface water flow leaving the wetland 

and entering the North Stream. 



Wetland 8 

Wetland B is comprised of a small narrow ditch corridor on the eastern (uphill) side 

of the site. In order to protect the integrity of the cap in that area, the stream corridor 

(Wetland B) will be rip-rapped along its length on the eastern end of the landfill and pass 

through a culvert near the southeast comer of the landfill. 

Drainage from the sediment basin will be discharged to this drainage conidor 

following the removal of sediment. 

Wetlands C, 0, E, F, and G 

Wetland Areas C, D, E, F, and G will likely be affected by drawdown along the 

southerly portion of the landfill. These wetlands occur as seeps which are driven by the 

hydraulic head from that area. Drawdown is necessary in the southern portion of the 

landfill to help control flow from Leachate Seep 2 located immediately upslope of 

Wetlands C, D, E, F, and G. It is anticipated that these wetland areas will be lost as a result 

of remedial activities. 

Wetlands I, J, K, L, M, N, 0, P 

Capping activities will also require the filling of several small wetlands located 

directly on top of the landfill. Wetlands I, J, K, L, M, N, 0 ,  P, and Q currently exist as small, 

depressional, emergent wetlands, of which some originate as leachate seeps. The loss of 

these areas is unavoidable as capping is required to reduce the infiltration of precipitation 

into underlying waste strata. 

Remedial construction activities, including capping and borrow operations, discharge 

of treated effluent, stormwater discharge, and groundwater withdrawal, will affect the 

wetlands on and around the Colesville Landfill. Those wetlands expected to be impacted 

minimally include Wetland Areas A and H. These wetlands comprise 1.60 acres. Wetland B 

comprising 0.22 acres, will receive impacts by construction activities that include placing 

rip-rap in the stream channel and passing the stream through a culvert. Wetland Areas C, 

D, E, F, and G, totaling 0.39 acres, are expected to be eliminated as a result of drawdown. 

Wetland Areas I, J, K, L, M, N, 0 ,  P, and Q, on top of the existing landfill and comprising 

0.48 acres, will be lost because of capping operations. 



Borrow Area Wetlands; Y, Z, an@ BWA 

Wetlands within the b o p w  area will be removed during material excavation 

(Figures 5 and 6). Stream conidvrs will be re-established according to the mitigation plan, 

and may have wetland characte+tics. All wetland impacts are addressed in the following 

compensation plan 

EPA has required t)tat wetland impacts be compensated as follows: 

1 

TABLE 1 
IMPACT W D  COMPENSATION SUMMARY 

Wetland Impact Areas 

Landfill Surface and Southern 
Slope 

Borrow Area 

1 

CQmpensafion Wetland 
Commu,pity Types 

1 

Open 'Water arid Emergents 

Emerpts  

ScrubiShmb 

Forestcd 

Total 

Acres 

0.55 

0.85 

0.6 

1.1 

3.08 

Total 2.092 3.08 

r 

Acres 

1.1 

0.992 

Replacement 
Ratio 

1 .O 

2.0 

Compensation 
Acres 

1.1 

1.98 




























































































































































































































































































































































































































































































































































































































































