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CORT~_AND U..OUx~ ~ ~ ,_A’~D,- 

INTRODUCT ION 

This prelinlinary er, gineerir, g reoot’t is ir~tended to outlir, e,    anc 

f,--,rr,1 the basis of, the collective ~,:,rk leading tc, the final design and 

aooroval of a long ter~ solid waste r,~ar, age~,~er, t and disposal site 

adjacent to the existing Cc, rtland County Sanitary Lar, dfill. The 

proposed long terr,~ facility will be owr, ed by Cortland County and 

oDes’at ed unde~- the control c,f ’the Cort land Cour, t y Sol id Waste 

De Dart r.emt. 

The Cortland Cour, ty Solid Waste Departr,~ent has retair, ed John S. 

MacNeill,    Jr., P.C. to ~erf,z, rr,~ orelin~ir, ary sesi~n services and assist 

with the S.E.Q.R. grocess to deter~,~ir, e the overall suitability of this 

site     for    a sar, it ary landfill. Per, d ir,~ the out conic o~     the 

environr,~ental review, the final design c,f a landfill on this site wiii 

beg i r,. 

Any design proposed durir,~ the various steps of this process will 

be Jr, accordance with cur~-ent NYSDEC pa~’t 360 reeuirer,~er, ts.     The 

existing Cortland Cour, ty Lar, dfill is ur, der cc, nsent c,~-der to close 

accordance with cuPrent NYS Deoartr, er, t of Conservatior, re~uirer,~er, ts. 

To bridge the time soar, betweer, closure of the current landfill and 

b~-inging a ior, g terr, facility or, Zir, e,    the Cour, ty has cor, structed an 

interir,~ lar, dfill cell.     The exoected usefull life of this i.ntern~ cell 

is ~ to 3 years.     As o~ April i,    1987,    no solid waste has beer, 

deoosited ir, the interr,~ cell. 

During the planr, ing and pea-miring stage of this p~’ocess,    various 

r, ethods of waste strearn reduction will be evaluated,    including ~-e-use 

and recycling,    it, accordance with the solid waste r,~ar, ager,~er, t goals 

the New York State De~aPtr,~er, t c,~ Enviror, r,~ental Conservatior,.     The 



I 
evaluatior,    ,3roces~    wil~ ir~cluOe r~e~hods    of    ir~.’.i~er~tat:;Jgr~,    n~ark_~t 

availability, costs (~oth incu~ed and avoided) arid other asoects of 

I this ~,lethod of waste n~ar, ager,~e~t. 

SiTE SELECTION 

The county choose the site f,z,.~" a long term l~aci!ity based or~ a 

site ar~alysis conducted by Resc~rce Er,~ineering o~ Cortlar~d, New York. 

This study was intitle~ "Site Analysis,     Lon~2 Ter~n Landfill for 

Cortland County SJ.id Waste, Cc, mr~ittee County,    Cortland,    New York, 

13045",    October 23~    1984. The ~uthors developed site criteria 

guidelines that were used to ~etern~ine ~oter~ial sites within the 

County.     This orocess identified ~hree ooter~tial sites,    which were 

evaluated further with the fir~ai choice being the ~roposed site, 

adjacert to the existinQ far, drill, west of Town Circe Road. 

S!TE DESCRIPTION 

The orooosed site is adjacent to the existing County landfill as 

slnowr, on the location ma~ in Appendix A.     The disoosal facility shai.~. 

be situated on the west side of the Town Line Road, with the northern 

part of the Town of Honker ar, O the sc, u~he#n part of the Town of 

Cot-tlandville.     The total area of this site is 2002 acres, con~prized 

of 30% idle lar~d,    40"~ brush land an~ wo,3~s arid ~he rer~air, ir, g 30"%    is 

currently agricultural.     This site is an uoland site with steeger 

slo0es ~o the north west and the extre~e southeast.     There is a ridge 

running north-south through the center of the site.     The de~’th to 

bedrock varies with relation to this ridge,    with apoDroxin~ately 4’ of 

overburden on the too ir~creasing to greater than 30’ on the lower 

oortior~s of the side slopes.     The soil ir~vestigatior, to date is 

discussed ir~ detail later" in "this reoort. 
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The Cort!ar~d Cour, ty Hig~’~way Deoart~er~t (which was respor, sib!e for 

solid waste r~lar~a_~er~ent before the f,_-,rr,~ation of the Solid Waste De~t.) 

centracted with Er~’~i~e Soils !r, vesti~atior~,    ir~c. in Nc, ver~be~~, 1984 to 

collect field data ar~ ~reoare ar~ ir~itia! soil re~,:,rt ~c,r the ~ro~osed 

long te~ site.     This ir~vesti~atic, r~ ir, cluded ter~ sol! borir~gs,    6 

be~’c, ck b,:,rir~s arid    installatic, n arid develo~,~er~t of 3 ~m:~r~i’torir,E 

wells. This re?,:,rt is attached in A~er~dix "B". ~r~ surm,~ary,    this 

report ir~dicated that the overburder~ in this area is a "con~pact silt 

with er~bedded sand,    gravel arid cc, bbles.     The silt also, c,:,r~tair, s 

nur~erous boulders.     This rnate~-ial is ir, ter~reted to be glacial till. 

The depth ,:,f the till is variable; rangir~g fro~ 5 feet..,    to over 3e 

feet...".     This glacial till overlies ir~terbedded shale arid siltstor~ 

bedrock, with the shale exibitir, g r, ur,~erc, us r,,:,nhorizontal fracturir, g. 

The report prepared by Er~plre Soils Investigatior~s also evaluated 

the Hydro-geology of the site,    ~or~c!udir, g that the water table arour~d 

the crest of the ridge is in bedrock ar, d in the till or~ the side 

slopes.     As part of the ~ield ir~vestigations )lar, r~ed prior to, the 

subr~ittion of the Enviror~er~tal Assess~ent Fo~r~,    Johr~ S.    MacNeill, 

Jr. ,     #’. C.     proposes t,:, ex par~o ,:,r~ this it, it ial geological arid 

hydrogeological in#orrnatior~ to better ur~derstand arid predict this 

grour~dwater rnc, ver~ent through this site. The ir, itia! orogra~ is 

attached it, A~er, dix "C". 

Watershed 

As described earlier,    the site sits at the top ,:,f a ridge,    with 

the ridge dividing the site ir~to two separate watersheds.    The western 

arid r~orthe~-m portion of the site are ir~ the Mosquito Creek water-shed, 

which the south and east ~ortic, n is ir~ the watershed of ar~ unna~ned 
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trib~:(tary to Troi.~t Brooi<.     Both ef these wate~- she~s are oarts of the 

T~out Brook Watershed that is a tributary to the Tiou~hr~ioga River. 

The existing landfil! is Ic, cated on the east side of the ridge 

that divides the p~ooosed site,    ~herefore,    all the surface runoff is 

S~i~ Waste cor~tained in the watershed of the ur~na~ed tributary. The    -,~ ~ 

De~artr~ent wants to keeo all deposited waste in the sarape watershed as 

the currer~t landfill.     This restriction li~oits the cel! area an~ 

dictates directior~ of surface drainage ditches for the site. See 

attached watershed ~a~ in A~endix A. 

Transporat ion 

Because the prooosed site is adjacer~t to the existing,    there are 

developed traffic oatterr~s and transportatior, r~etworks all ready ir~ 

place for the prooosed site.     Towr, Line Read will contir~ue to be the 

r~airl artery for traffic entering the lar~dfill,    traveling south past 

the existing landfill erltrarlce to the new cell areas.    Haul roads will 

be established on the fill to allow uninterupted flow of both loaded 

and unloaded haulir, g vehicles.     Town Line Road south of the existir~ 

larld~ill entrance arid the haulroa~s will be ir~proved so that the 

hauling vehicles have easy access throughout the year. 

SITE DEVELO~’MENT 

The develoor~ent of this site for use as a state of the art 

sanitary landfill involves r~1od i lying nlar~y of the existing site 

characteristics.    The site will be changed for two ~a3or uses, one for 

b,~rrow and erie for waste deposition.    The site chari_~es arid i~npacts due 

to these twe uses shall be investigated ar, d ~inir~ized during the 

actual design of the landfill. 
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A substantial auar~tity of borrow r~aterial will required for the 

operation of the landfill.    This borrow will co~e fror~ two separate 

Iocatior~s on site.    Or~e possible area is north of the ridge whoiely ir~ 

the TDWn of He,her.     The other area is to the west of the ridge, 

opposite f~o~ the cell area.    The soil boring ~rogra~n ir~clu~es several 

locations within both of these areas to deterr,~ine the suitability arm 

constructed to allow the ~c, ver~ent of n~aterial fr,zm~ the bo~rc.w areas to 

the active fill areas.     The ~uantity of borrow required is large 

enough to require large earth n~ovir~g equi~,~er, t,    either ~ans or belly- 

du~ps, both of which require haul roads to ogerate efficiently. 

This borrow o~eration will be an integral ~art of the landfill 

operation,    therefore,    there will be ar, active borrow site throughout 

the useful life c.f the landfill.     The borrow o~eration will be 

,zlar~r~ned to :,~ini~:uze site dist~.:rbar~ce over the extended oeriod that 

the borrow area is open. 

The final use arid cor, dition of the borrow area will be addressed 

during the Oesign stage,    as will the final use arid configuration o: 

the closed cells. 

Deposition Area Location and Develoo~:er, t 

The ~unicipal solid waste (M.S.W.) that is generated in Cortland 

County arid transported to this lar~dfill site will be deposited in the 

deposition area.     The deposition area will be excavated to design 

grade and then lined with an agproved lifting syster~. 

The M.S.W. will be deposited or, top ._~f this lir, er. This deposit 

of M.S.W.    will rise to a oredeter~nir~ed height ar, d then the "~nour~d" 



will oe ca~ed to ~orever,’t any oreciDitat ion frown enterir~g the 

demosi~ed n~aterial. The waste will be de;~osited in ce21s in order to 

segregate tne landfill to facilitate its ~ar, age~ent. 

The active cells shall be locate~ in the southeast .~,--,rtion o~ the 

site.     The location of the cells was ~ictated by site to.~ograohy, 

operatior, ai concerns and current NYSDEC part 360 Guidelines.     This is 

the only location ,mr, the site that is in the same watershed as the 

existing landfill,    which is the main cor, strai~t in~.~,_-,sed by the Soli~: 

Waste Department to date.    Also, the ridge has th.e thinr, est overburden 

or, the site, dictating that the landfill be or, one side or the other 

of this ridge. 

The progression of landfiiling shall sta.~t at the upper (r~orth) 

end of the site ar,~ progress ~own (south) ward.     Also,    we propose 

developing the overall waste depostion area in two stages,    first the 

north half and then the lower or soutlnern half.     This schedule was 

leachate generated.     The active face will always be the downhill 

slope,    therefore,    any precipitation will ~flow out of, not into the 

cell, as it would it if we progressed uphill.     Once the initial ceil 

reaches final height, the northern most slope, the top and parts o~ 

the side slopes can receive final cover.    The final cover at the upper 

end of the landfill will ~rever, t the migration of surface runoff 

through deposited material and into the !eachate collection system. 

The plan for develoding the landfill in 2 independent stages wi!! 

essentially divide the deposition area into 2 separate landfills. The 

northern half will be developed first,    consisting of the surface 
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leachate storage tanks and all the ccm~pener~ts of the firs~ cell.    This 

I first half will ther, be filled it, a successior~ of cells ur, til it is 

filled to capacity., at which ooint the southern half will be devel,z, eed 

I             ir, the sarape fashion.     This two staged deve i oon~.er, t has several 

i a dvanta_0es over a single stage develc, or~ent.     One big factor was the 

initial investnlent will be less to, develoo one half of the facility. 

I Another advantage is that is as the landfill r~latures., the two seearate 

leachate collection systems can be used to better nlonitor the cao 

I efficiency, waste deco~noosit ion,    liner efficiency and long t er1~ 

i leachate p~-oductior,.     Also as the north half is develooed,    the liner 

efficiency can be rm_-,r, itored and if any difficencies are detected,    the 

I lir~er syste~n for the southern half car, be revised and changed to take 

advantage of developing lineP technologies. 

Surface Drainage 

I The surface drainage around the de0osition area wil! be ~anaged 

with a sePies of collectior, and interceptior, ditches.     Any surface 

I runoff ~oving off the top of the ridge toward the ce!l area shall be 

I diverted by the surface run off interceptors., around the cells,    and 

across the ridge and down the western slooe.     These interceotors will 

I convey runoff frcm~ the outside of the fill areas.     This runoff will 

not be contairninated by the nlaterial placed in "the cells. 

I Within the surface ~’unoff interceptors,    there shall be perin~eter 

i 
ditches which will convey any surface leachate that breakes out of the 

side slopes or runs off the open face.     The ditches shall be gPass 

I lined with flat sideslo0es and ~ininlal channel slooe to deter erosion 

during high flows.     These surace leachate ditches shall convey any 

I. surface runoff "Frown the ceil areas down to a detention pond. 



The detentior~ o,--,r~d will ~e li~ed with a li~er that r~eets the saree 

re~uirfi1eer~ts as the li~er Urlder the far, drill cells.     There wi!l be a 

valved botto[~ drair~ that will be cor~nected to the leachate collectior~ 

tar~ks so that the botto~n of the oor~d car~ be drawr~ it, to the ieachate 

syster,~ arid disoosed of with the leacnate collected fror,~ the bottor~’l of 

the landfill cells.     This co ! lect ion/st orate syst er~ is ~ropose~ 

because this wi!l be a high vc, lun’,e,    low cc, r, cer, tratior, leaci~ate that 

has a ~i~her orgar, ic content than ir~c, rgar, ic.    Because c,f the ~c, ter~tia}. 

volu~,~e Zr,z, duced,     ur, der0rou~d storage wJ~id be ve~-y cost ly. Also the 

organic content of the leachate will have {,~ore o~oortur, ity to c, xidiz~ 

Jr, the aerobic pc, r~d verses at, at, aerobic storage tank.     The deter, tior, 

pc, r,d will be used as a landfill cell when the iar, dfillir~g ooeratior~ 

progresses to that stage.    The botto~n drair, .shall be cor, r~ected ir~to the 

leachate coliectior, syste{~.     The detentior, oond fop the southerr, half 

will have to rernair, ur, til the lar, dfill reaches capacity arid is closed. 

Leachate Mar, age{nent 

The~-e will be two types of leachate generated, either surface 

leachate or leachate collected frcm: the bott,zm~ of the landfill.     Both 

tyoes will have to be (~ar, aged ~s oart of the overall operation of the 

lar, d fi 1 i. 

The surface leachate will be ir, terceoted,    cor~veyed ar, d stored as 

previously described.     The treatfnent effectiver~ess of the pond will 

be two fold,    r, amely serving to concentrate the leachate through 

evaooration ar, d to reduce the orgar, ic cor~cer, tratior, through biological 

ox idat ior,.     The sett led n~aterial shali be drawr, off at period 

intervals into the leachate storage tar, ks. The drawdowr, ,z,f the pond 

will be scheduled around the seasonal weather variatior~ t,~ take full 



advantage of    the c et en’t i on I t rea~ ~er~ t i~le.    balanced agains~ the 

Dossi~liity ar,~- consecuences of overflow fro~,: the detention ,~on~. 

Bc, th tvoes of leachate co!iecte~ i~ the u~dergrour, c~     storage 

structure will be ~eriodicaiiy ~ur:~oeo out and transoorted to the City 

of Cortland SewaQe T~eat ~ent Facility ~or final disposal.     T~is 

tre~t~ent ~lant is ur~iQuely capable to trea~ this tyoe of waste ~ue to 

its carbor~ absorption design.     The solid waste ~epart~ent is olar~nir, Q 

to dispose of the ieachate frcm~ the inte~i~ landfill at t~e City’s 

treat~nent ~lant.     This arrar~Qe~ent shall cor~tinue in the future to 

handle the leachate fror,~ both the interi~,~ and the long ter~ landfill. 

Car, drill Gas (Methane) Manage~ent 

The typical deccm~oosit ion of lar~dfii led waste is a eor~plex 

~hysical/biological process with various ~by ~roducts. This 

does r, ot 0roduce a steady rate of by ~roducts during the decor~osition 

phase,    but varies throughout.     Two of the prir, cipal byproducts that 

will have to be ~,~anaged durin~ the active life and oost closure are 

r~ethane gas and carbc, n dioxide ,~CO~).     Both of these gases are 

detri~er~tal to plant life when they are allowed to accumulate in the 

upper soil horizons.    Methane alsc, car~ be exglosive when concentrated, 

and has caused considerable da~,~age to ur, derground structures when the 

concer, trat ion reaches the explosive level. 

The final clc, sure of the ir, dividual cells will include a gas 

colleciton syste~.     This syster~ will collect and cor~vey any gases to 

exit ports in the fir~al cap.     The end use,    either as a fuel, flaring 

or venting will be exa~ined ir~ detail during the actual design ~hase. 

The oossibiiity exists for a steady,    long term oroduction 

~ethane over the life of the landfill due to the prooosed seouengir~ 

of landfill develoo~ent.     Once the first cell is closed and ~ethane 



~roductior, ~egir~s~    the secor, d ceil will be oeir, cj fillet.     The ~as 

co!lecti,:,r, for the secor~d cell will be cc, r,r, ectee Jr, to the first, 

thereby allewir, g the sar,~e processir, g e~uip~,ler, t to orocess gas fro~,~ a!l 

cells, reclai~ir, g any n~ethane ~roduced by the individual cells. 

ESTIMATED USEKUL LIFE OF LONG TER~ LANDFILL 

The est i~,at ed life to the lar, dfi 1 i was developed base~ or, 

i 
exist ir, g waste product ior~ rates,     characteristics,    and o~erat ir, g 

;~rocedures.    The basic assur,~otior, s used are as foi±ews. 

I A. 35,000 TPY of M. S. W. 

B. Ir~place Oer~sity 800 LB/CY 

D C. Additic, r~al 25% Volu~le for Cc, ver ~aterial 

T ib CY 
35,000 - x 2000 -- x = 88,000 CY/YR M.S.W 

Y T 800 ib 

+25"/- = 22,000 CY/YR Covet" 

Total Ar~r~ual Ir~-Place Volu~,~e     = 109,000 CY 

The final voluble available for disoosal or, this site is ~ifficult 

to estir~ate at this tirade.     The allowable depth below grade of the 

lar~dfill base will be deter~ir~ed by the geologic arid hydrogeologic 

site investigatior~s.     The followir~g calculations are based c,r~ a 10’ 

average depth below origir~al grouted: 

Max. Practical Height Above O.G. 85’ 
Max. Bottoln Width 675’ 
Mir~. Allowable Top Width 200’ 
Max. Ler~gth 3300’ 
Side S!opes 3 H ,:,r~ 1V 
Max. De0th of Ceil below O.G. 10’ 

Maxir~ur~ top width was chooser~ to allow e~uiorfler~t sufficier~t r,:,~r~ to 

o~erate at fir~al grade. 



I. Vol un~e aoove 

I Vol. = (A    + A     ) I/;-~ x Ave~-age Height 
too    bot 

I = (W     x L ÷ W     x L     ) I/2 x 85’ 
too     too      bot     bot 

l = (200 x L + 675 x 3300)I/2 x 85’ 

Where L = L - 6<height) = 2790’ 
to~     bot 

= (200 x 2790 + 675 x 3300)1/2 x 85’ 

Vc, ii.tf~e = I. 18 x 10 Ft 

! 
II. Volume Below O.G. 

Vol. = (A      + A     ) I/2 x Average Height 
bot 

= [(675 x 3300> + (615 x 3240)]i/2 x 10’ 

7 3 

I = 2. ii 10 FT 

I IIl. Total Voluf~e Available 

8 7 8 3 7 
1.18 x 10 +~z~. ii x 10 = 1.39 x 10 FT = 5.17 x 10 CY 

IV.    Esti~ated Useful Life 

7 
5.17 x 10 CY/109,000 CY/YR = 47 YRS. 

The estimated usefuli    life does not account for future waste 

strea~ reductior, through reuse or recycling program, s. 
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CORTLAND COUNTY LANDFILL EXPANSION 

CORTLAND,    NEW YORK 

1.0 INTRODUCTION 

This report presents the results of a soil boring 

and monitoring well installation program at the pro- 

posed site of the Cortland County Landfill Expansion 

conducted by Empire Soils Investigations, Inc.    The 

work was performed pursuant to an agreement with the 

Cortland County Highway Department dated November 20, 

1984. 

The scope of services provided by Empire Soils 

Investigations, Inc. included: 

o Ten soil borings to an average depth of 25 feet. 

o Taking bedrock cores in 6 of the borings. 

o Installing groundwater monitoring wells in 3 of the 

borings. 

o Developing the 3 ground water monitoring wells. 

o Preparing a brief report of the subsurface investi- 

gation findings. 

2.0 METHODOLOGY 

Locations for borings LT 1-8 were staked in the 

field by Tim Buhl of Resource Engineering.    Locations 

for borings X-I and X-2 were staked in .the field by 

Ralph    Pitman    of .the    Cortland    County    Highway 

Department.     The Cortland County Highway Department 

was responsible for surveying the boring locations and 

elevations. 

Geotechnical & Materials Engineering, Geologic & Environmental Geoscience Services 

105 CORONA AVENUE, GROTON, NY 13073, 607-898-5881 
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The soil borings were advanced through the over- 

burden with 2¼ inch hollow stem augers.    The augers 

served to stabilize the boreholes, and allowed soil 

samples to be taken and monitoring wells to be in- 

stalled.     Continuous soil samples were taken with 

split barrel samplers.    Water levels were monitored 

during drilling and are noted on the subsurface logs 

(Appendix A). Rock cores (NX size) were taken in 6 of 

the borings (LT-2, LT-3, LT-4, LT-5, LT-6, x-l).    The 

shallow overburden necessitated coring the rock at 

these locations.      Those borings not utilized for 

groundwater monitoring wells were backfilled from the 

bottom of the boring to the ground surface with a ce- 

ment grout. 

Groundwater monitoring wells were installed in 

borings LT-3, LT-7 and LT-8.    The monitoring wells 

were constructed of 2 inch, threaded, flush joint PVC 

pipe. The screened portions of the wells were i0 feet 

long with 0.02 inch slots; they extended from the bot- 

tom of the well upward.    A 4Q filter sand pack was 

placed around the well screen and extended to 2 feet 

above the top of the well screen. A 2 foot bentonite 

pellet seal was placed above the filter sand. The re- 

mainder of the annular space was backfilled with na- 

tive soil. A locking guard pipe was then fitted over 

the well and a cement seal placed around the guard 

pipe. The 3 wells were developed by bailing. Details 

of the individual monitoring well constructions are 

presented in Appendi~ A. 
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3.0 INVESTIGATION FINDINGS 

3.1 Site Location 

The project site is located adjacent to the west 

side of the existing Cortland County Landfill; in the 

towns of Homer and Cortlandville, New York. 

3.2 Site Geology 

The overburden encountered at the site consisted 

of a compact silt with embedded sand, gravel and cob- 

bles. The silt also contains numerous boulders. This 

material is interpreted to be glacial till. The depth 

of the till is variable; ranging from 5 feet at boring 

LT-2 to over 32 feet at boring LT-7. The till is gen- 

erally less then i0 feet thick on the crest of ridge 

which trends north-south across the site (borings 

LT-2, LT-3, x-l, LT-5) and over 20 feet on the flanks 

of the ridge (borings LT-I, LT-4, LT-6, LT-7, LT-8, 

X-21. 

The glacial till overlies bedrock composed of 

interbedded shale and siltstone. The bedrock is gray, 

thin bedded to bedded and weathered. In general, the 

siltstone layers are thicker bedded and less weathered 

than the shale.     Additionally, ~he shale exhibits 

abundant non-horizontal fracturing. 

3.3 Hydrogeology 

Monitoring wells LT-7 and LT-8 are in the till, 

and well LT-3 is in the bedrock.    The water levels 

measured in LT-3 on January 16, 1985 (9.5’ below 

ground surface) and January 18, 1985 (9.8’) respec- 

tively indicate the W~ter table near the crest of the 

hill is in the bedrock (Table i). These readings were 

taken prior to bailing.    This well recharged fairly 

rapidly during well development as a result of the nu- 

merous fractures within the shale zones. 
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i 
The water level in LT-7 on January 16, 1985 was 

7.3’ and in LT-8 on January 18, 1985 was 4.3’     This 

indicates that the water table on the flanks of the 

I hill is within the till. The rate of recovery in LT-7 

was slow.     A water level of 7.3’ was recorded on 

I 
January 16, 1985 prior to bailing the well dry. Prior 

to bailing again.on January 18, 1985, a water level of 

I 
23.6’ was recorded.    This poor rate of well recovery 

suggests the permeability of the till is relatively 

i 
low. 

TABLE 1 

Water Levels In Monitoring Wells 

I 
Water Levels 

Well Date (ft. below ground surface) 

LT-3 June 16, 1985 9.5’ 

I Jan. 18, 1985 9.8’ 

LT-7 Jan. 16, 1985 7.3’ 

I Jan. 18, 1985 23.6’ 

LT-8 Jan. 18, 1985                     4.3’ 

I                    Respectfully submitted, 
EMPIRE-THOMSEN 

Forrest C. Earl, 

I 
Hydrogeologist 

I Marjory~B. ~inaldo-Lee, C.P:G.S. 

I 

I 



SUBSURFACE LOGS 



GENERAL INFORMATION 8. KEY TO SUBSURFACE LOGS 

DS- 12 



LT-1 

I 1 1 G, w. DEPTH See Notes 
O~ 

PROI[CT Cortland County Landfill lOCATION Town of Solon 

I Cortland County 

SOIL OR ROCK                     NOTES 

I 
1 ] 3 3 6 5" Brown, moist, loose, SILT, little 5" ~DPSOIL 

i 3 fine-coarse sand, traCe gravel 

2 9 19 19 38 13" Similar 
76 Cobbles encountered 

I / 3 37 20 36 56 9" Similar throughout soil 
47 )rofile 

4 12 14 18 32 18" :Similar 

| 
18 

5 12 12 12 24 17" Similar Water @ 9’ 1-3-85 
18 12:30 PM 

I ~ q I~ I~ ~ I~" Similar Water @ 3’ 1-3-85 

i~ I:00 PM 

7 17 19 29 48 8" Isimilar, grades to gray 

¯ 8 22 24 30 54 6" Similar 

I 9 46 60 100¢.4’ 4" Similar 

i0 18135 60 95 i0" Similar 

ll ii 29 37 66 15" Similar 
44 

I 12 42 38 28 66 12" Similar 

___40 
13 25 35 43 78 i0" Similar ! - 37 

14 38 90 82172 i0" Similar 

I [5 41 40 56 96 4" Similar 
102 

Terminated @ 30.0’ 

N = No hl,,~, ,,,,l,,v,,__2 "" ~poon 12__" wi(h 140 {b pin wt lallin~ 30 "’pe, blo~ CI^SS{FICATION Visual by 

MI lll()l)[)} INVI~]ICA]ION      2~"I.D. Hollow Stem Augers/Standard Penetration Test 



SIARTI D 1-4-85 HOLE NO LT-2 

FINISHED 1-4-85 SUBSURFACE hOC~ SURF ELEV. 

I 1 1 G. W DEPTH See Notes 

PRO]ICI Cortland County Landfill LOCATION Town of Solon 

i 
Cortland County 

-~ 
~ NOTES _ ~ ~^MP~ 

~ ~ 
SOIL OR ROCK 

I 
;    ~ ~ ~ ~           CLASSIFICATION 

l 2 2 2 4 i0" Brown,wet,loose TOPSOIL-SILT, Some Set 4" casing to 4.7’ 
. fine-coarse sand, little gravel, Roller bit to 5.3’ 

I 2 root~ 2.07 
2 12 33 45 ~8 18" Brown,moist very compact,SILT,Some 

17 fine-coarse sand,little gravel, 
~Qbb~es 4.0’ 

I 3 64 [0~ .2 5" Brown~dry,DECOMPOSED SHALE 4.9 ~ 
SILTSTONE w/interbedded SHALE, Gray Run #1:5.3’-10.3’ 

medium hard, very weathered thin 5’ Recovery 
RQD 0% 

I bedded 

L0 
I ~eathered, numerous fractures Run #2:10.3°-15.3’ 

5 ’ Recovery 
RQD 0% 

j eerminated @ 15.3’ Boring dry prior to 

I rock coring 

! 

2~" I.D. Hollow Stem Augers/Standard Penetration Test,4"Casing,NX Ro= 



EMPIRE Ho. o LT-3 

1     1 ¢.W.O~PTH See Notes 

Cortland Count[ Landfill LOCATION TO~ of Solon 
Cortland County 

~’"’"         ~ u                     SOIL OR ROCK                                   NOTES 

3C 24 5~ 10" Similar 
profile 
Water @ 6.2’ prior 
to rock coring 

35 55 [i( 18" Similar Water @ 9.5’ in well 
1-16-85 .6’ 

Siltstone shale 5’ w/interbedded Recovery 
gray, medium hard, th~n bedded, few RQD 47.5’ 
fractures Water Level @ 9.8’ 

on 1-18-85 

5 ’ Recovery 
RQD 55% 

l~erminated @ 17.6’ Monitoring Well 
Installed 

!                                 - 

! 

I %~[~HODO; INV[SIIQ^IION 2~" I.D. Hollow Stem Augers/Standard Penetration Test ,NX Rock Core 



~,.,s,.u 12-31-8.~,_                             SUBSURFACE LOG surf 
1     1 

PrOll[l _Cmr~tland_C~ulty__Lan_<lf=ill I.O¢^t,O,’~ Town of Solon 
Cortland County 

: - ",^~"’" ~ ~ SOIL OR ROCK NOTES 
~ N ~ 

CLASSIFICATION 

0 
1 2    1 11 :    8- Brown, wet, loose, SILT, little 

1      16 Similar             fine-coarse sand, trace gravel 

I 2 8 2G 3( 12" Encountered 

~3 J throughout soil 

3 7 ~ 14i 2: 14" Similar 
)rofile 

I 5-- L8 
Similar 

4 .)2 33 30 6[ 18" 

5 L0( 1.1 J NO Sample Recovery tun ~i: 8.2’-13.5’ 

[0 - I Till w/siltstone boulders 
4.7 ’ Recovery 

I 6 ).5 44 43 8’ 6" Similar Boring dry prior to 
57 rock coring 

L5 7 33 i0( -31 9":Similar 

S In~ I_: I Similar ! , 9 37 51 84113 ii" Similar 
61 ~ 22.1’ : Run ~2: 23.0’-28,0’ 

I , Shale w/interbedded SILTSTO~;E 5’ Recovery 

~ Gray, medium hard, weathered, thin RQD 25% 
bedded, few fractures 

i Run #3: 28.0’-33.0’ 
5 ’ Recovery 

~O RQD 25% 

Terminated @ 33,0~ 

’ 

MJ |l{O[}(’)l INVIS11(’,A[ION 2~" I.D. Hollow Stem Augers/Standard Penetration Test ,NX Rock Core 



HN~SH~U 12--27--84 SUBSURFACE LOG sure ELEv.. __ 

1 1 |G.W. DEPTH See Notes 

PROIICT Cortland County Landfill LOCATION Town of Solon 
Cortland County 

" ~, ~ SOIL OR ROCK NOTES 
~ o//~,~/1,~//~ 

~ ~ 
CLASSIFICATION 

1 3 2 2 z 8" Brown, firm, moist, SIL~, little 6" TOPSOIL 

.0 fine-coarse sand, little gravel, wood 
fragments 

~ ~9 ~] ~9 q~ ]a" Similar Encountered cobbles 
!7 throughout soil 

I 3 L0( .0 No Sample Recovery 
profile. 

.4.2~-5.9~ Boulders 

4 .~l 24 17 4: 8" Similar grades to gray water @ approx. 8.0’ 

I k7 12-26-84 

~ COl ’.2 .i 8.2’-9.3’ boulder 

~ 13 0C .4 6" =ray,Moist Decomposed SHALE auger to ii.8’, pull 
0 - augers, drop 4" 

I roller bit to 
13.0’ 

i 
$ILTSTONE, Gray, medium hard, sound Run #i: 13.0’-18.0’ 
bedded 4.9’ Recovery 

15.5’ RQD 46.6% 

I SHALE, Gray, medium hard, thin bedded 
-- -- weathered, few fractures 

Run #18.0’-23.0’ 
4 ’ Recovery 

I Left i’ of core in 0 
hole) 
RQD 55% 

I lost approx. I00 gal. 
Terminated @ 23.0~ of water during run 

I 2~" I.D. Hollow Stem Augers/Standard Penetration Test~4"Casing,NX Ro. 



Sw^~HI) 12-22-84 ROLl ~OLT-6 
12-26-84 SUBSURFACE LOG 

Cortland County 

CLASSIFICATIoNSOIL OR ROCK                                                    NOTES 

1 3    1 1    2 18" Brown, wet, loose, SILT, trace fine- 6" TOPSOIL              L 
[4 coarse sand,trace gravels,roots 2.0’ 

2 22 26 25 5] 12" Brown, moist very compact, SILT, encountered cobbles 
29 little fine-coarse sand, trace gravel throughout soil 

I 3 ii 12 12 2~ 20" Similar profile 

14 Water @ 1.0’ 12-26-8~ 

4 13 15 18 3." 17" Similar 

| 
20 

5 15 18 21 3~. 12" Similar 
81 

I ~ i0 25 29 5~ No Sample Recovery 
25 

i 25 33 47 8( 8" Similax 

~ 25 34 35 6~ I0" Same, Wet 
82 

I ~. 44 4( 81 12! 4" Same, 
65 

i( i01 /.." ’ No Sample Recovery 18.0’-18.5’ Boulder 

i~ 49 71 64 131 6" 
83 

Similar I i: 80 I0( /.4 6" 

2~ i0 /.: ’ .2’ Similar 

¯ 3(     i. i0 /.: ’            .i’ Gray. Decomposed SHALE 

I Terminated @ 30.2’ 

I 

Geologist 

I M~I~OI)O~ ~NVlSHC.^~O~ 2~" I.D. Hollow Stem Augers/Standard Penetration Test 



SIARII D i_2.-.._~2.1-~84_ HOLE NO. LT-7 

EINISIIED 12-22-84 SUBSURFACE LOG SUrF ELev. 

SH~EI _ __OF__ 
G.W.’DEPTH See Notes 

I Cortland County 

I 
~. ,^MPI,~ ROCK NOTES 
~ 
~~    ~ 

~ ATION 

1 2 1 ~ 3 loose, SILT, little 7" TOPSOIL 

I 7 sand, little gravel, 
2 ii 12 2( 32 14" debris 

16 . 

I 3 1O 13 i~ 24 5" Similar 
15 

4 7 8 i~ 19 21" Similar Water @ 7’4" in well 

I ±~ i 1-16-84 

5 i¢ i0 2[ 33 15" Similar 
3¢ 

I 6 15 19 2! 48 4" Similar, grades to Gray 

2£ 
7 22 32 3! 57 18" Similar 

.’~ 8 23 44 LO( ’.4 7" Similar 

I 
9 IE 18 II 3E 19", Similar 

4~. 

I [0 IE 19 31 5C 7"’ Similar Water Level @ 23.6’ 

44 on 1-18-85 

il 5] 22 31 5-~ No Sample Recovery 

L2.. _2( _3.2 31 _~2 3" Similar 
4( ! 13 l~ 18 3: 5[ 7" Similar 
3( 

14 i0( /.4 Similar Mon£toring Well 

I Installed 
15 i0( /.3 No Sample Recovery 

I Terminate @’ ~2.O" 

I 
" 

2~" I.D. Hollow Stem Augers/Standard Penetration Test 



HOt[ NO       LT-~ 

SUBSURFACE LOG 
c.w.o~PT, see ~otes 

Cortland County 

~ £ ~ SOft OR ROCK -- ; ;. NOT£5 
t : - , CLASSIFICATION 

27                                                    throuqh~ut 

)rofile 
24 

- 
~ -i~/                           No S~ple Recovery G    g 12 1~~ 2~                                                        Water @ 11.6’ 12-18-84 

19 

~ 7 25 44 i0[ ~.4 i0" Similar 
Till w/Siltstone Boulder Run #i: 13.4’-16.4 

2.1’ Recovery 

Boulders 
8 33 62 I00’.i 7" Similar                                    19.9’-20.9’ 

21.4’-22.3’ 
23.9’-24.5’ 
25.0’-26.6’ 

~ 9 150/.3 
.3’ Similar 27,5’-28.5’ 

-20-_ i0 150/.3 .4’ Similar, grades to gray 
28.7’-29.2’ 

-~ii 2001.3 .3’ Si~l~ 

2~12 210/.5 
5" Similar 

Monitoring Well 
~13 200/.3’ .3’ Similar ,Installed 

-- 14 69 118 ’ 9" Similar 
-30- ~ 

¯ e~nated ~ 30.4’ 

I 
.g = Nn hlow, Ir) rl.v.__2 "" spoon 12 "" with 140 lb. pin wt. lallinff 30 "’per blow    CLASSIFICATIONVisual b~t 

I 2~" I.D. Hollow Stem Augers/Standard Penetration Test,NX Rock Ce 



1-7-85 ~OL[ NO x-i 

1-7-8s SUBSURFACE LOGIsu F 

Cortland County Landfill LOCATION Town of Solon " 
Cot tland County 

SOIL OR ROCK ’~ ~, NOTES ~ ~ CLASSIFICATION 

1 i 3 ~ i0 6" Brown, wet, loose, SILT, little 6" TOPSOIL 

9                     fine-coarse sand, trace gravel 
2 ii 12 I~ 27 12" organic debris 

13 Simil~ 

3 9 8 ~ 15 7" Si~lar 

a ~ ~n I~ ~I In" Similar Water @ Approximatel’ 

]4 9.3’ 

5 [0C ’.2 2" Simil~ 

6 62 .00 .2 6" Similar 

S~LE, w/siltstone 12.2’-12.9’ Run #i: 11.2’-15.3’ 
Gray, medium hard, weathered thin 3.8’ Recovery 
bedded, few fract~es RQD 23% 

Te~inated @ 15.3’ 

, 
’ 
’ 



SIAR [t D    1-8-85 I HOLE NO 
1-8-85 SUBSURFACE LOG su, F ELEV 

PROI[CT Cortland County Landfill LOCATION Town of Solon 
Cortland County 

~ : ,^M.., 
~ ~ 

SOIL OR ROCK NOTES 

~ ~ 
CLASSIFICATION 

1 " I 3 8 ii 7" Gray, moist, firm, SILT, little fine- 5" TOPSOIL 
L3 ~ coarse sand, trace gravel, oxidation 

2 [7 132 ~2 54 12" staining 
~0 I Similar 

314{ i0 [3 23 18" Similar Cobbles encountered 

~ 
~    ~b~ through soil profile 

427 ~ 24 ~2 56 15" Similar 

~ 517 i 26 ~i 5~ 7" Similar 

~ 
~ $ 28 ~.00, 

.3 6" Similar Boring Dry 

~ 
716~ 1922 4] I0" S~ilar 

@ 21 ~ 2333 5~ 12" Similar 

~ . £ 37 3657 9~ i0" Similar 
67 

~ l~ 37 ~[0~ .2 
2" ;imilar 

I 
i] 38 2] 49 7( i0" ;imilar 

i~ 19 ~ 2~ 36 6[ 18" Similar 

~     44 

.~ l~8248 5~ 59 ll~ 13’ ~imilar 

Te~inated @ 30.0’ 

~ " ~ = No blo~ ~ d,,v,. 2 " ~oo,12    "~h140 lb. ~, wL ~.~ 30 "’~ b~Ow C[A~I~)[AT~ON Visual by 
Geologist : 

2h" I.D. Hollow Stem Augers/Standard Penetration Test 



I 
I 
I 
I 
I "/ WELL 

CONCRETE SEAL 

LI           L 2         L3 

/ -GROUND SURFACE NO. 

Native.BACKFILL 

. \\\ 
\\\ Bentonite SEAL2__|I DEEP 

4Q Sand    BACK.FILL 

10 It ~DNG ~2 in. DIA. 

I -~ SLOTTED SECTION, I 
.02 in SLOT SIZE ’ 

6" Protective Pipe w/Locking Cap 

I 

~ EMPIRE SOILS INVESTIGATIONS, INC 

~ OBSERVATION WELL DETAILS 

CORTLAND COUNTY LANDFILL EXPANSION 

I)~ i~’," FCE I ~’ ’" - I I’K~,1%[GD-84-96 

I ~. CkO~% ~.~-\ i I)M[ 1-17-85 ~ ~,K%%6%() NA 







I 
I !NTERP~RETATZON OF EX2STING 

GEOLOGICAL INFORMATION AND 

i 
PROPOSED BORING P~ROGRAM 

The site nlao sinows the locatic, r,s of ter, borings which have 
already beer,    ~nade Or, the oroperty, as well as ten    r,lore    which    are 
proposed for the initial orogran~. The infc, r~natior, fron~ the origir, ai 

~WW~W of Existin~ Bocci!r,0 Infor~atior~ 

Bc, r i Tot a i Dept h Dept h 
No ~ to Rock ~"~ ~2 Notes 

LTI 3@ N/E* 9/3 ~rey @ i~ ft +/- 
LTe 15.3 5.3 dry b~c,~ thoughout 
LT3 (~ell i~.6 T.6 6/9.5 bro~r, thoughout 
LT4 33.@ ~. 1 d~y brc,~r, thoughout 
LT5 23.0 9.3 8 grey @ 7 ft +I- 
LT6 30.2 N/E ! wet @ 15 ft 
LT7 (weli 32.0 N/E 7.3/23.6 grey @ 
LT8 (we!l 30.4 N/E 4.3/11.6 mot wet, r, ot grey 
X1 15.3 ii.2 9.3 wet throughout 
X2 30.0 N/E dry grey throughou~ 

*N/E ir, dicated Not Er, cc, ur, te~ed 

Fron~ this inforn~ation we cot, elude ti~at (I) the deoth of oedrock 
is very shallow along the topographic ridge that exter, ds NE/SW across 
the site and olur~ges to relatively large de~ths on either side, and 
(~i.) the ur, cor~solidated deposits are ~elatively in, pervious ar, d any 
sigrdficant groundwater [m;,vewer, t will be in the fractured zones of the 
bedrock. The sigr, ificar~ce of this is that we will orobably be lin~ited 
to, the easterly half of the oro~erty as the useful area.    Furthern~ore, 
it is not likely that a t~ue grour~water table is as shallow as ~ight 
be ir~dicated by the recorded observatior~s ir, LT 7 arid LT 8. 

This leads us to ~ropo~e a ~ro~ra[~ which is briery described as 
follows: 

~’-3[~D~2~ of g’rooosed Boring~ 

Boring 
No Crite~ia 

87-01 Drill 10’ it, to bedrock & set monitoring well 
87-0~ 

87-03 Drill to the lesser ’=If 5~ irito bedrock ’2~ 25~ 

thru total depth; if bedrock is encour~tered, instaiZ 
87-10 a ~eii it, the rock. 



Note that the ~roDosed Iocatior, s are such as to ore, vide,    whet: 
taker~ it, cor, junction with the p~evlous borir, gs.    or,:,~iies which are 
~,~ore o~~ less at right ar, gles to the ar, ticimated rdck siooes.    Also, it 
is our belief that thence is r,c, r, eed to deter~,~ir, e the rock oeotn if it 
is ~reate~ tha~ 25 feet, except ir, the two That dowr, grad ier, t 
is,    it    is our currer, t ooinion that a cell deoth of twer, ty feet below 
existing ~rou~d surface is the pra~r,~atic r,~axi~,,u,,~. ~er, ce, there is r,o 
need for explorir, g de0ths greater than ~:d5 feet. This is es,~ecially 
true or, the westerly side which will orooably be used or, ly for borrow. 

Now -- it, res0ect to r,~c,r, itorir, g wells,    it is ,z,,i~~ c,~ir~ior, that we 
r, eed a well set it, to the bedrock or, the dowr,~radier, t er, c of the site, 
or, both sides c,f the divide.     These would be Nos.    8T-01 ~: -0~. Ir, 
additior~,    a~y other borir~s which er, cour, ter the bed’~c, ck should be 
fitted with wells set ir~to it. ~r~ resoect to the overou,-der~, we 
proposed to do ir,-situ r~oisture cor~ter~ts,    as well as ch.~n~, der~sity 
¯ test if suitable sar,~01es car~ be obtair~ed fro~ the solit-s~oor,. This~ 
along with the color,    should give us reasonable evider~ce o# the zor~e 
of satu~ation.       We wi’’~ $    ther, ~ak.e additior~al    ~orin~s.~    without 
sar,~plir~,    to set con~panior~ wells just below the zor, e of saturatior, 
arid/or it, any zor~es that appear to be relatively oer,,~eab!e.     Thus~ 

arid three wells. 

This ir, for~,~atior~ arid ir, itial Oorir, g prc, gra~ was oro,ooseo to Ja:,~es 
Craft, a ~eolo~ist with the New York State Deoart~er~t of Er, vlrorm;er, tal 

~or i r,~ iocat iotas. 
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