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SECTION 812.316 -GROUNDWATER IMPACT ASSESSMENT
812.316.1 Introduction

A Groundwater Impact Assessment (GIA) was performed for the proposed Clinton Landfill No. 3 in
accordance with the cux:renﬂilingis;E_nv.ironmental Protection Agency (TEPA) and Illinois Pollution Control

. Board (IPCB) Regulations under. Title. 35. Hlinois Administrative Code Part 811317, IEPA guidance
N dO'cumeingt}_s‘LPC«—,PA1!9"(1@5%9&9@ for a Significant Modification Demonstrating Compliance wnh35 IAC,
Subtitle G, Part 814, SubpartC),and LPC-PA2 (lmstruetlensfer the Appliéatioﬁ for a Permit to. Develop a

Non-Hazardous Landfill) were followed to ensure completeness of the GIA.

The potential for the perpsédkC{lintgnﬂLan-d-ﬁ-ll,N-o, 3 to impact the groundwater quality at or near the site was
assessed using data generated during the geologic and hydregeologic investigations, site specific leachate and‘
groundwater: quality'_i’ data; and a computer exeeuted:com«am:irnant{cranspon model. The site hydregeologic
conditions were examihed-dgginﬁg, the site geologic and hydmgéo}.ogic investigations. The site geology and

hydregeology are discussed in Section 812.314 of this application.

The proposed Clinton Landfill No. 3 has been designed to take advantage of the suitable hydrogeologic
conditions. The design of the proposed landﬁll includes: extensive environmental safeguards, including a
composite liner system consisting of a 3 foot-thick compacted earth liner and a 60 mil HDPE geomembrane
liner, a highly efficient leachate drainage layer and leachate collection system, and a composite final cover over
the entire landfill. The designs of the liner :and leachate collection system are detailed in Sections 812.306
through 812.308 of this application. The site-specific data obtained from the geologic and hydrogeologic
investigation and the site design-were incorporated into the baseline contaminant transport model. This GIA is
based on minimum landfill design criteria‘for the proposed Clinton Landfill No. 3 for conservatism. An
overview of the site geolégy, the formulation of a conceptual model, the conversion of the conceptual model

_into a mathematical framework; and the analysis of the transport processes are presented herein.
812.316.2 Site Geology Summary

A thorough discussion of the site geology may be found in Section 812.314 (Description of the Hydrogeology)
PDC Technical Services, Inc.
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of this document. An overview, however, may be helpful in understanding the conceptual models used and to

elaborate on some of the model specific data needed.

Clinton L‘aﬁdﬁl‘l No. 3 will be located within glacial and interglacial deposits of the Pleistocene Stage. The
glaci'al deposits prirharily consist of silty clay and clayey silt. Some silt and sand units are also present;
however; the majority of these units are relatively thin and are not laterally continuous across the entire facility.
thhelogaes associated with these deposits include Wisconsinian and THinoian glacial (and interglacial) depos;ts

wthh ﬁon,s,;“ i

have been defiied as the upper-most aquifers at thie-

' deposxts ate deposits of pre- Hlinoian age: These depomts nchide the: Mahomet Sand.

‘Geologic and hydrogeologic investigations at the facility have identified three distinct units at the facility

within the glacial deposits which are considéﬁs’d féotéﬁ*’tfial'cohtmmant igration pathways:

- A_i:gfay sand-unit located in the -séu%héastéi?n'-jﬁféﬁibn:ef the Chinton ' Landfill No. 3 facility between
‘approximate Elevations 654 and 647 feet AMSL 'Thi‘s‘uﬁ,it i8 reféren’cei}i%és" the “Upper Radnor Till
Sand”. Tﬁis sand is judged to be an intia<till outwash deposit of'the Radnor Till. This unit varies in
thickness across the site from approximately 0.25 to 2.8 feet with the average thicknessbeing 1.46 feet
‘below the southeastern portion of the facility based upon soil boring data {Table 812 316-1). The
elevation of the top and bottom of'this sand and»thxckness isopleths are shown on Figures 812.314-14
through -812.314-16, respectively in Section 812.314. The extents of this sand are also shown on
Figure 812.314-14 through 812.314-16. The flow direction in the Upper Radnor Till Sand at the
facility is toward the southwest (Figures 812.314-23 through 821 .314—2_6). The average hydraulic
gradient in this unit was determined to be 7.96 x 10~ across the site. Potentiometric contours based on

mean groundwater levels are provided on Figure 812.316-1.

Because of its limited lateral extent and its proximity to the landfill floor, this unit will be removed

from beneath the landfill floor penmeter as shown on Drawing Nos. P-EX1 and P-EX2 (Ful] size

drawings attached separately)

- A gray sand unit is located beneath the liner invert between approximate Elevations 644 and 635 feet
AMSL. - This unit is referenced as the “Lower Radnor Till Sand” for the groundwater impact
' PDC Techmcal Services, Inc.
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assessment. This sand is judged to be an intra-till outwash.deposit of the Radnor Till Member. This.
unit varies in thickness across the site from approximately 0.20 to 5.3 feet with the average thickness
being 2.8 feet below the facility baséd upon soil boring data (see Table 812.316-1). The elevation of
the top and bottom o‘f this sand-and thickness isopleths are v,sho,wn on Figures 812.314-17 through
812.314-19, respectively in Section 812.314. The extents of this sand are also shown on Figure
812.314-17 through 812.314-19. ‘The average ﬂow direction in the Lowér Radnor Till Sand at the
..faci'li:ty is toward the s.outhwest (F;igu,rg_é. 81.2_-.3}1,4-2"/ through 821.314-30). The average hydraulic '

mgéd»to}hc; 1.24x10° 2 acro "Qtemmmetnc contours based on

- {;; tw&-year mean.g| '*aundwater levels are provnded on Figure 812. 316-2

- An organic soil unit which is located beneath the liner _invert between approximate Elevations 644 émd
623 feet AMSL. This unit is-referenced as the “Organie Soil” for the groundwater impact assessment.

_This organic unit is judgsd_to e an intra-till organic unit within the };adn,or Till. It most likely is

. represents an inter-glacial episode or substage ofthe Iilinoian glaciation. This umit varies in thickness
across.the: sxte from approximately 0. 6010.10.0, feet with the average thxckness being 3.42 feet below

the facility based upon soil boring-data (Table 812.3 16). The elevation of the top and bottom of this

» .,a;gaﬁic soil and thic;:k,ncss' isopleths -are shown on Figures 812.314-20 through 812.314:22,
respectively in Section 812.314. Tﬁc average. flow direction in the O.rga_nic_ Soil at the facility is

toward the southWest (Figures 812.314-31 through 821.314-34). The average hydraulic gradient in

this unit was determined to.be 6.06 x 10~ across the site. Potentiometric contours based on mean

groundwater levels are provided on Figure 812.316-3.

812.316.3 Conceptual Models ‘

Due to the complex stratigraphy at this site, multiple simplified hydrogeglogic models were developed for the

groundwater impact assessments. A model was developed for each of the three units which are considered to

be potential contaminant migration pathways. In addition, a separate model was developed to demonstrate the

Mahomet Sand, which lies well over 100 feet below the bottom invert of the proposed landfill, will not be
- impacted by the landfill. The three conceptual models, plus a démonstration model for the Mahomet Sand, are

illustrated on Figures 812.316-1 through 812.316-4, and are summarized below:

- Upper Radnor Till Sand: This model (see F.igure 312.816-1) is based on the hydrogeologic conditions

at the southeastern portion of the facility and models potential contamination. Fig_ur‘e 812.316-1 shows
PDC ?I?eehnical Services, Inc.
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the estimated limits of this sand and the interpreted mean potentiometric contours (mean of five
quarters, 4™ Quarter 2003 and the four quarters 2004) in this unit beneath this area of the landf 11

These contours indicate a flow direction toward the southwest

The proposed design for the facility calls for the installatiof of 2 minimum, 20-foot wide cutofftrench
to be installed at the toe of the landfill invert sidewalls to restrict lateral migration in the unit (see
’ Drawmg Nos: P-EX1 and PEX2, full size drawings attached). This cut-off french, or keyway, ‘was

) -m@deled o' dete *Iateral migration of conta minatits will occur titongh

purposes of thxs study, it was assumed’ﬂfat cotip # firier tailire has' accurred and that H—strength_
‘ leachate is present in the Upper Radnor Till'Sand dlrect}y beneath the landfill invert.

The concep >ual fiodel assumes that the keyway con31sts of the ' minimum thlckness 20 feet “The

‘ dlstance to the nearest comphance boundary (zefte of attenuatmn) ‘Was: aSwmed m the: m@dehn‘i ‘asthe

thickness of the sand. A one-dimensional model was used for ‘this potemlal pathway Adfimenal |

 détails of the lection of the geologic aterial pmperties are prﬁVlded it Section 812331 6 3

‘Lower Radsior “Till Satid: This model (see Figire 812.316-2) is based on the aVer:agé-_gemogic

conditions found under the proposed landfill invert. Figure 812:316-2 shows the interpretéd mean
potentiometric contours (mean of eight quarters, four quartefs of 2003 and four quarters 2004) in'this

unit. These cofitours indicate a flow direction toward the southiwest.

The landfill liner thickness is based on the requirements of 35 IAC 811 and 812 (3 feetfﬂa'ick ,
compacted clay liner). The proposed compacted carth liner subgrade is located within the organic silt
of the Roxana Silt-Robein Member in most areas of the landfill. To improve the landfill foundation,
this organic silt, where encountered at the compacted earth liner subgrade, will be removed to the
surface of the Berry Clay. The resulting over-excavation will be B-‘a‘ckﬁﬂs’d with compacted -clay
exhibiting a hyd‘rﬂaﬁ’lic'cbndnctivity no greater than 1 x 107 centimeters per second (cm/sec). The clay
thickness above the sand unit is based on the average thickness of this unit underneath the liner of the
* landfill.

In order to calculate the average thickness of the ‘compacted clay fill layer, surface models of the

bottom of the 3-foot compacted earth liner (subgrade), top of the Berry Clay, and top of the Lower |
PDC Technical Services, Inc.
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Radnor Ti]l. Sand were created using AutoDesk Land Desktop Release 3, which 1s a digital terrain
model (DTM). These surfaces were then used in Land Desktop to calculate the volume of geologic
E mateﬁa__l between the compacted earth liner subgrade and top of the Berry Clay, and-the volume
between the subgrade and the top ofthe Lower Radnor Till Sand. Dividing the volume (cubic feet) by
tﬁe appropriate area (square feet) yields an average thickness (feet)' of clay between the subgrade and
top of-each. geologic unit; The:average thickness of the compacted clay fill was. calculated to be |
0.9644 'fee_t_(Siee Appendix 812.316-A for calculations). |

i ‘Iﬁm@er to:caleulate the average thickness-of theBerry ‘Clay/Radnor Tillabeve the Lower:—eﬁaénor Till
cdearth liner subgrade and top of Lower Radnor Till Sand were also
). ‘The DTM software (AutoDesk Land Desktop: Release 3)

‘ Sand,thesurfaces ‘of the compag

i jm’@d‘e‘-‘iﬁd»inl:a.=(é_1:igita-l‘«te’rr-&iﬂrm‘odeflké T™
‘wasused.: The Civil Design :-mcﬂuleféf the%DTM:'soﬂware was used to caleculate the volumes _between
“the ?cﬂmipaeted:éﬁaﬁh ﬁnéf»subgfade and-top of Lower Radnor Till Sand. -Dividing these volumes by
: thfé app?pfgéte areaprovides the average thicknessfrom the compacted-earth liner subgrade tothetop

<of zth:e’-Low:é'r:Radnﬁr Till Sand. | The ;averége-sthinkness of clay from subgrade to thetop ofthe Berry
Clay is.0.9644 feet. The:average thicknessof clay from the subgrade to the: to;iofthe Lewer Radnor

: ﬁ]lé.S:éﬁdaisEQ.SfS feet (see Appendix 812:316-A). In order to find the average t«hiékne_ss ::o:f»ﬂthe:Bierry
G.layadher Till-above the Lower Radnor Till-SBand, subtract 0.9644 feet (average thickness of

-compatted. clay filly from 22.53 (average thickness of Berry Clay/Radnor Till} 1o get 21.57 feet.
Figure 812.316-5 is p}ovided to show the clay thickness from the subgrade to top of Lower Radnor
Till Sand under the proposed landfill. |

The average thickness of the Lower Radnor Till Sand is 2.8 feet based on seil boring data (see Table
812.316-1). The hydraulic conductivity of this unit is based upon the geometric mean of the results of
in=situ slug testing of monitoring wells screened in this unit (See Table 812.316-2). The
potentiom-etiric surface in this unit is above the landfill invert over most of the site except for the

southern edge of the facility. Therefore, a two-dimensional model was used for this potential pathway.

- Organic Soil - This model (see Figure 3]2..81 6-3) is based on the hydrogeologic conditions across the
entire landfill. The landfill liner thickness is based on the requirements of 35 1AC.811 and 812 (3 feet-
thick compacted clay liner). As stated above, the proposed compacted earth liner subgrade is located

within the organic silt of the Roxana Silt-Robein Member in most areas of the landfill. To improve

PDC Technieal Services, Inc.
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the landfill- foundation, the Roxana Silt-Rebein ‘Member, where encountered at the compacted earth
liner subgrade, will be removed to the surface of the Berry Clay. The resulting over-excavation will be
‘backfilled with.compacted clay exhibiting a hydraulic conductivity no greater than 1 x 107 centimeters

-per-secondfem/sec):
The _.éwerage thickness of the.compacted .'clayvﬁ.ll.- i50:9644 feet and was calculated as explained above.

In order to calculate .the.faver,a*’ge thickness of the Berry ClayﬁRadnbr Till above the Organic Soil, the
surfaces of the compueted éarth-liner subgrade and: top of Orgainic Soil were alse modeled in a digital

- terrair model-(DTM); “The DTM software (AutoDesk Eand Development Desktop Release 3)was
used.. The Givil Es:giamed}ﬂe of the DTM software was uséd-to calculate the volumes between the

‘compacted earthlmersubgrade and top: of Organic Soil. Dividingthese volumes by the-appropriate

' .area;provideis»theaveé&gerthiigkﬁe@s;frﬁ-_m the compacted earth léiner;Subgrade~:_tc=-the>tqp.;ofsthe Organic ’
Seil: The :’§veragéz.;thiekﬂess;@ﬁeelay Arom subgrade-to the top of the Berry Clay i$0.9644 feet. The
average Athi:rcjsknessﬁﬁeiayﬁ@m;:tﬁefmbade tothetop of:ﬂie Organie Soilis 27.54 feet(see Appendix

- 812. 316-A): In-orderto find the. average thicknessiof thc_B.e‘ﬁy«GlayﬂRa;lnpr ‘Fill.above the »Qr’ganié
Soil; ‘_subtraet-O;9.644::&@1‘(avefag€thi€kness of eompacted:clay fill) from:27.54 :(averagefth«i'ckhesvs‘ of
Berry Clay/Radnor Tilly to-get 26‘.5:8‘. feet. »F:igufei 812.3 1'-6}6 is provided to show the clay thickness
from the subgrade to top of Organic Soil under the proposed landfill. For conserv»atisni, the Organic
‘Soil model assumed that the clay thickness above the orgénic.soi'l was the same as the clay thickness

above the Lower Radnor Till Sand which is 21 .57 feet.

" The-average thickness of'th’e-O-rgan ic'Soilis 3.42 feet based on soil boring data (see Table 812.316-1 ).
The hydraulic conductivity of this unit is based upon the geometric mean of the results of in-situ slug
testing of monitoring wells screened in this unit (See Table 812.316-2). The potentiometric surface in
this Qnit is above the landfill invert over most of the site except for the south westembedge of the

facility. Therefore, a two-dimensional model-was used for this potential pathway.

- Mahomet Sand - This demonstration model (see Figure 312.816-4) is based on the hydrogeologic
:c_ond:itions across the entire Jandfill. The lan_dﬁ]l liner thickness is based on the requ‘iremehts of 35
JAC 811 and 812 (3 feet-thick compacted clay liner). As stated above, the proposed compacted earth - }

liner subgrade is located within the organic silt of the Roxana Silt-Robein Member in most areas of the
PDC Technical Services, Inc.
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landfill. To improve the landfill foundation, the RoxanaSilt—Robéi_n Member, where encountered at
the compacted earth liner subgrade, will be removed to the. surface of the Berry Clay. The resulting
over-excavation will be backfilled with compacted clay exhibiting a hydraulic conductivity no greater

o than | _x;;l."()'? centimeters per secend (cm/sec)The ; 1ess of the Berry Clay/Radnor Tillabove

the Lower Radnor Till Sand was sef equal to 21.57 feet, ‘The Lower Radnor Till Sand was setequalto
its mean thlckness (2.8 feet). The clay thickness between, the bottom .of Lower Radnor Till Sand and

the top of the Organic Soil was calculated .usmg;Agt‘oDegk‘Land Desktop Release 3.

s.of the ela ayer between the bottom of the Lower Radnor
! rface odels of the ’bettom of the Lower Radnor Till Sand
, and top. of the Orgamc Soﬂ WEFe created usmg AutoDesk Land: Desktop Relcase 3, whichisa dlgual

In.orde: o ealc;;late.jhe average thjekn‘

ill Sand 2 and the top of the Organic Soil,

_ terrain model. (DTM) These surfaces.were then used an Land ‘Desktop to calculate the volume of

.geologic material between these two. umts Dividinig the volume {(cubic feet) by the appropriate area
(square feet) yxelds an average thickness (feet) of clay: between the units. The ‘average thickness of the
: compacted clay fill: was, ca]culated tor be 3.25 feet (See. Appendlx 812,316-A for calculations).

The Organic Soil was set equal to its average thickness (3.42 feet). Then, for conserVaﬁs’m, it was
assumed that only fifty feet of clay is present below the Organic Soil and above the Mahomet Sand.
Based upon soil boring data, there is well over 100 feet of clay between the bottom of'the Organic Soil
and the top of the Mahomet Sand.

The thickness of the Mahomet Sand was conservatively set to equal only 10 feet in thickness to reduce
mixing in the unit. This is a highly conservative assumption given that the Mahomet Sand below the
site is approximately 90 feet in thickness based upon soil boring data. (See Drawing P-XS7).

812.316.4 Conversion Assumptions

Several assumptions were made in the conversion to the conceptual models. These are:

3] All geologic units and earthen structures are homogeneous and isotropic with respect to all

lithologic and hydrologic parameters. Most contaminant transport models are incapable of

workingb with the small scale changes for these parameters, seen within many geologic
PDC Technical Services, Inc.
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4)

S)

6)

Al g eologic umts are of unifonti thickness: These t}nckness 's*'

1812.316.7. ‘Transport through a “geologic unit with a high

materials. Sensitivity analyses. performed over the observed range of values provide an

adequate examination of this variability.

ite 'based on the ‘average

thicknesses found at the site. Therefore the average valués used Rere provxde a reasonable

estimate of the transpoit progrésses at the site. Sensxt1V1ty analysls prov:des atoolto appraxse v

the effects of iocalized vanabﬂxty inl these parameters.

" consideration. Again, the mean valies analyzed provide a teasonable analysis of the site

conditions. Détails of material properties used for the modeling are provided iri Séction

ity of - hydraulic

copductmty, transmxssxvxty, perosny, ete - will actually ‘produce an "average ‘mbvement

thirouigh the geoleglc unit.” A»gam, sensitivity analysis was perfonn_ed to evaluate the éffect of

varying the parameters.

The uppérmost aquifer.is of infinite lateral extent. - Generally a required assifiiption in

mathematical models.

The geomembrane liner system possesses several "holes” such that it is not a completely

impermeable barrier. A conservative assumption that provides fot a migration pathway

through the Jiner system. Calculations and HELP modeling were perforied using very
conservative assumptions to maximize seepage through the liner (see Appendices 812.316-C

and 812.307-B)

All angles are assumed to be 90°. Providing right angle corners removes extra thickness from

the liner andv.o’ther' parts of the landfill, and hence adds additional conservatism to the

conceptual model.

PDC Techmcal Services, Inc.
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812.316.5 Transport Processes

Using the conservative design and geologic simplifications presented on Figures 812.316-2 and 812.3.1 6-3, and
combining the analysis of groundwater flow information presented in Section 812.314 of the this apo‘lvieafion
the transport process within each layer may be analyzed thh respect to migration of the leachate const:tuents _
Within the systems, migration of contaminants is first controlled by diffusion and vertical advection through
‘the liner system, compacted clay fill, and Berry C]ay/Radnor Till existing above the Radnor Till Sand and
nd

Orgamc Soil), horizontal advectlon and dxspersnon will be dominant, dnven by groundwater flow.- With the o

-, Organie Soil. Once the leachate constituents move into the upper—most aquifer (Upper Radnor Tl}l 5 ‘

v]mer/aqultard/aquer models as shown on. Flgures 812 316-2 and 812 316-3, a two- dunens;onal'
diffusion/advection model is adequate to properly characterize the potentlal impact of the facility on

groundwater

For the Upper Radnor Till Sand, the keyway/aqnifer model as shown on Figure 8§12.316-1,a one—diﬁleﬁsional :
diffusion/advection ';nodel 1s .adequate to properly characterize the potential impact of the facility on
- groundwater. In addition, for the demonstration model for the Mahomet Sand as shown on Figure 812.3 16-4,a
one dimensional difﬁx_'sion/advectionm’odel is also ade_quate to properly oharacterize the'potential impac’_c ofthe

facility on the Mahomet Sand.
812.316.6 Mathematical Model

A. Two-Dimensional Model

An advection/diffusion and dispersion two-dimensional compl'xterkb model that adequately represents

contaminant transport is MIGRATE (version 9.09) by Rowe and Booker (1996). This model provides for:

- advective as well as diffusive transport,

- two-dimensional transport,

- multiple time and distance solutions to the transport equation,

- retardation (sorption-desorption) of non-conservati\k constituents,
- a traospon solution with no space or time discretization errors

(Rowe and Booker 1996).

PDC Te hmcal Ser\nces Inc.
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The assumptions inherent in MIGRATE are:

1)

2

3)-

4

Contammant transport is governed by the two-dimensional advection/dispersion equation within a

porous medxum

Sorbtion-désorption of a non-conservative species of contaminant is controlled by the linear"sorptior'lr

t'e_xr'm':' "

- px K x dc/dt

H :

dry densnty of the soil

I

dlsmbutxon coeff' cient for the soil- solute adsorptxon

||:"

c'icf{/dt" denvatlve of concontratlon ‘with resp’ect to time.

Contaminant migration in a given direction is two-dimensional and for intact material, is governed by:

*

: 2 .
n% = nD, —gzcg-nvz g;i nD« g i - nVx —Zﬁ PK Zj
where:
c , | = concentration of contaminant at depth/distance x and z at
time z (ML?) '

D, and Dz = coefficient of hydrodynamic dispersion in the x and z
| directions (L*T") '

v, and v, = groundwater velocities in the x, z directions (LT?)

p = dry density of the soil (ML)

K = partitioning or disfribution coefficient (Lj M

nv, and nv, = Darcy Velocities in the x, z direction (LT?)

n = effective porosity of the layer (L’L?)

Multiple layers with different properties may be specified. It is assumed that there is continuity of

concentration and flux at the boundary between the layers and that the physical parameters do not
PDC Techmcal Services, Inc.
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vary with lateral position.-

5)  Itisassumed that the Darcy velocities do not vary with position within any layer of the deposit.
Within the modeling scenario, MIGRATE has an advantagé that permits the user to model the landfill
asa surfacé boundary condition or as.a physical layer within a layered system. For the purposes of this

study, the following assumptions have been made:

a_‘)__' The landﬁll was, modeléd as-a constant source surface boundary condition. This approach
| assumes that a contamxnant within the landfill (leachate constxtuent) has a concentration: C,
and that the: concentratxon is always homogeneous within the landfill. Presummg a constant
source over the entire life and post:cgosure of the facility is a highly conservatwe assumption.
Tn:is.implies that full leachate constituent concentrations are oresent from day one, and no

elutriation or removal of the contaminants is occurring.

b) "Bottom" boundary is 1mpermeable This approach assumies that no contaminant can pass
through the boundary
c) All lateral distances are measured with respect to the center of the landfill.

Using the conservative parameters listed in the conceptual models coupled with the conservative assumptions
that MIGRATE offers, the model shall present and produce a conservative representation of leakage from the

proposed facility.

B. One-Dimensional Model

An advection/diffusion one-dimensional computer model that adequately represents contaminant transport is

POLLUTE (version 6.2)v-by Rowe and Booker (1994). This mode] provides for:

- advective as well as diffusive transport,

- one-dimensional transport in etther horizontal or vertical direction,
- " multiple time and depth solutions to the transport equation,

- retardation (sorption-desorption) of non-conservative constituents,
- a transport solution with no space or time discretization errors

(Rowe and Booker 1994).
PDC Technical Services, Inc.
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The assumptions inherent in POLLUTE are:

1) Contaminant transport is ’gbvemvéd by the one-dimensional advection/dispersion equation within a

porous medium.

2) Sorptlon-desorptlon ofa non‘conservahve species of contamirianit is Imearly controlled, such that:
7 where:
s = sohite soiped per-unit weight 6 soil”

, dis-tribution/paﬁitioﬁihg coefficient

c = concentration of contaminant iﬁ"é‘:diufioh'. |

3) Contaminant migration in a.givenvdirection is oﬁeédimensional and, for intact materials, is govemgd
”'by: . o . : :
: %=nD gzi -nv—gS—OpKd—gj—.éﬂc
where:
¢ = concentration of contaminant at depth z at time t,
B D = coefficient of hydrodynamic dispersion at depth z,

v = groundwater (seepage) velocity ét depth z,

n = porosity of the soil at depth z,

p = dry density of the soil at depth z, -

Ky = distribu,tion/:ﬁérztitioning (sorption) coefﬁcient; at depth z,

va = nv = Darey velocity, v

A = decay constant of the cbmaminant species (i.e., the reciprocal of the species mean half

life times 1n 2).

4) Multiple layers with different properties may be speciﬁed.. It is assumed that there is continuity of }

concentration and flux at the boundary between two:laye
PDC Tec nical Services, Inc. |
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5) It is assumed that Darcy velocities do not vary with position within any layer of the deposit.

Within the modeling scenario, POLLUTE has an advantage that permits a variety of top and bottom conditions.

For the purposes.of this study, the following assumptions have been made:

-=a) - -"Top" boundary set to equal a congtant:source boundary. Presuming a constant source over

... theentire life and post-closure of the facility is a highly.conservative assumption. This.again

implies that full Iéaéhate'cOnstiment'concentrations are present:from day one, and no-

elutriation or removal of the contamiinants is occurring.

b) "Bottom”-boundary (Cutoff Keyway model) is an-infinite layer for the Upper Radnor Till an
Mahomet Sand. |
Using the conservati::\/e parameters listed in the conceptual models coupled with the conservative assumptions

that POLLUTE offers, the model shall produce a conservative representation of leakage from the facility.
812.316.7 Model.Input:

Input parameters have for the most part have been determined from site specific data. These parameters
include hydfaulic conductivity, thickness of the units, leachate constituent concentrations, and porosity.
Parameters that are not site specific are taken from literature valies for comparable materials. Table 812.316-4

through 812.316-8 contain a list of the input parameters for the models.used in the GIA.

. The following section will describe in more detail how each parameter was selected. Given are the input

parameters that are assumed to stay constant and a justification for each.

A. Source Concentration

A surrogate leachate constituent concentration of 1 milligram per liter (mg/l) is assumed in the

models.

PDC Technical Services, Inc.
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" B. Layer Thickness
The modeled stratigraphy and layer thickness are based upon the average site geologic conditions

taifed in Section 812:316.3. The average clay thickness ‘above the Organic Soil was -
conservatively assumed to be-the thickness of the clay above the Ld:\'véf.iRad-nor Till Sand. In
addition, for conservatism the clay thickness below the organic soil and above the Mahomet Sand

* as dssutiied to be 50'4eetin thickness. Geologic data reveals-that well over 100 feet of clay over-

the Mahoinet Sand. T iotiet Sand was conservatively sei

edual 10°f6t in thickness to

“ reduce iiixing aifd dilution;

C. Distribution Coefficient

o "Ad‘s‘d’r?pﬁtiioh isnot simulatéd-arid adsorption coéfficients are set equal to'0-for all layers. This is highly -
‘coniservative given most leachate constituents will be subject to some measure of atténuation within |

~ the liner and the underlying clay units.

D. Bulk Deiisit

MIGRATE only uses bulk density when there is retardation. A review of the governing equation for
the model shows that if K = 0.0, then that section of the equation equals zero. Because adsorption is
not simulated, density values have no bearing on the predicted concentrations for this study. The

‘MIGRATE model‘default value of 1 .9 grams per cubic centimeter (gfcm’) was used for each layer .

E. Effective Porosity

An important aquifer characteristic of geologic environments used in tim¢ and travel calculations, is
effective porosity. Fetter (1980) defines eﬁ'ective porosity as "the amount of interconnected pore:
“space through which fluids can pass, expressed as a percent of bulk volume." The relative value of
effective porosity (ne) is very important since it is used to-calculate seepage velocity of a given
geologic unit. Effective porosity is very difficult to measure; however, total porosity is comménly
determined using laboratory test data. 1In all cases effective porosity is less than total porosity.
Therefore, although literature values for effective porosity are available, total porosity values based on
site-specific laboratory test data were used where available. Site specific porosity data are summarized

on Table 812.314-2 (Section 812.314).
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The compacted earth liner porosity. is based on many tests conducted on the Clinton Landfill No. 2
Initial Fill Area compacted clay liner. Clays of the Tiskilwa Formation and Berry Clay Member were
used for the compacted earth liner at Clinton Landfill No. 2 Initial Fill Area. The test results reveal a

" mean porosity of 0.288 (See Appendix 812.316-B), The proposed .fapility will use the clay of these
" units to construct the Clinton Landfill No. 3 compacted clay liner. The mean porosity of 0.288 is uéed
_for the model inpuf for the @ompa}(ztcd ¢arth liner and the compacted.clay fill in the mo,de-‘ls.t . This value

. was-also used for the compacted clay cut-off keyway for the Upper Radnor Till Sand model.

- The va—ﬁxe for the mean for total porosity. for sample rhean for the Berry/Radnor Till iaeibw'the
-compacted. clay'fi'll is 0.286-beneath: the Clinton L'and'-ﬂll,'No. 3 liner invert elevation;(s_eei?able

~ 812.314-2.in Section 812.314). -The mean porosity of 0.286 is used for the model mput for the
Berry/Radnor Till.

_ Values for. effectxve porosity. for the sand amits were taken from: Freeze and Cherry ( 1979) They
.. reported typlcal total: porosxty values for sand ranged from0.25.t0 0.50. A conservatlve value 0f0.30 '
.. was »uvsgd: for the: baseline models for.the Upper.and Lower Radnor T;ll_.»S,_an.d and _Ma,l‘;ome.‘t Sand

models. Using a value below the mean of the range of is a highly ch_;sevaa_tiye assump,téoh_ given that

using a lower porosity results in higher concentrations, as demonstrated by model sensitivity analysis.

Values for effective porosity for the silt unit (Organic Soil model) were taken from US EPA (1990).
They reported typical effective porosity values for silt ranged from 0.34 10 0.61. A value of 0.40 was
| used for the baseiine model for the Organic Soil model. Again, using a value below the mean of the
range of is a highly conservative assumption given that using a lower porosity resulis in higher

concentrations as demonstrated in the sensitivity analysis.

F. Hydraulic Conductivity

,The hydraulic conductivity values for each of the layers at the Clinton Landﬁll No. 3 have been
measured by both laboratory testing and in-situ testing (slug testing) as detailed in Section 812.314. A
summary of all hydrauhc conductivity test data for in-situ geologic matena]s at this site is provided in

Fable 812. 316-2 and Table 812.314-2 (Section 812.314)

The hydraulic conductivity of the 3-foot compacted earth liner in-the Clinton Landfill No. 3 is
PDC Technical Services, Inc. |
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assu‘r'ned' to have a value of 1 x 107 cm/sec since this is the minimum regulatory value for accep'ta’ncé
A review of the constructxon quality assurance laboratory data obtained during several phases of liner
constructlon at'the Clmton Landfill No. 2 shows values in the 10"® and 107 cm/sec range. Therefore

“usingd valueof 1'%107 cri/sek is considered‘to be a conservative value, -

The hydraulic conductivity of the insiti clay ( Berry Clay and Radnor Tillj below the liner is assuimed
~ to be 1'x 107 ¢in/sec although laboratory datd from this unit shows values in the 10" and 10™ cm/sec -

range.

The hydraistic conductivities for the ‘Upper ahd Tower' Rédnot Till Sands and the © Organic Soil
‘rmgratton pathways were ‘deterimined by insit shig: testing “The’ geometric mean of the slug testing
" data was used for each unit. The geometric mean of the hydraulic conductivities valies was used

because it is comimonly accepted that mulnple conductmty measurements in the same formation tend

't Show' a lpg— rormal disttibution and that the geome’trlc ‘Hiean is: approprlate to use this type of'data-

 calculated. FoF thie Lower Radnor Till'Sand; a ge.ometrrc_ ‘medn value'of 5.37x 107 cm/sec was-us.ed.

For the Orgaiit Soil, a'geometric mean value of 5.35'% 10"  ém/see was used (see Tablé 812:316-2).

G. Gradient _
Site gradient calculations were based on a statistical evaluatlon of the groundwater elevations at the
site. For the Lower Radnor Till Sand and Organic Soil, the elevation of the top of piezometric surface
for each well was calculated from each water level measurement made during of the four quarters of

2003 and 2004 resultinig in eight quarters of data (see Table 812.316-3).

For the Lower Radnor Till Sand, the mean values of the eight rounds of water level measurements
were utilized. The gradient in this unit was calculated by- taking the difference in the mean
groutidwater elevation from well EX-15 to well EX-7'and dividing it by the distance between these
wells (3,753.69 feet). This resulted in a gradient of 1.24 x 1072,

For the Organic Soil, the mean values of the eight rounds of water level measurements were u‘tilized.

The gradient in this unit was calgulated by taking the difference in the mean groundwater elevation

from well EX-24 to well EX-20 and dividing it by the diStan_ce between these wells (2765.50 feet).
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This resulted in a gradient of 6.06 x 107,

For the Upper Radnor Till Sand, the mean values of'the five rounds of water level meaéurements were

~utilized. The. .gradient in this unit was calculated by taking the dlfference in the mean groundwater
elevation from well EX-238 1o well EX-218 and dividing it by the dlstance between these wells: '
(1535.92 feet). This resulted in a gradient of 7.96 x 107

lax d Darcy :Vel

A vertxcal leachate Darcy Velocrty (or Darcy ,5‘ ,ux) through the o , ?ﬁ?é.liﬂ?f was taken ﬁom;the
HELP Model (provrded in Appendlx 812. 307-13) HELP model stmulatrons were performed to

, _festlmate the build-up of leachate. head followmg the end of the Post-Closure Perlod (ie. after the
cessation of the leachate. _extraction). 'Ihese 51mulat10ns provrded in Appendrx 812 307-B of this
;.apphcatlon mdlcate an average annual leachate head and Darcy Flux (percolatron/leakage through
~layer 10) throughout the 145-year modeling of 128. 8 mches and 0 1384 mches respectlvely This
resulted in. a vertical Darcy Flux of 3.51 5x 10 meters per year (m/A) through the composrte lmer

The HELP Model simulations and results are mcluded in Section 812. 307 (Appendlx 812.307-B).

The horizontal Darcy Velocity in the sand units were based on the statistical potentiometric surface

gradient calculations as explained above and the hydraulic conductivity of the layers.

The Upper Radnor Till Sand beneath Clinton Landfill No. 3 with a mean hydraulic conductivity of
557 x 10°° cm/sec and a horizontal gradient of 7.96 x 107, gives a Darcy Velocity of 0.1397 m/A.

This value was used in the model for this unit.

The Lower Radnor Till Sand beneath Clinton Landfill No. 3 with a mean hydraulic conductivity of
5.37 x 10™ cm/sec (169.348 m/A) and a horizontal gradient of 1.24 x 107, gives a Darcy Velocity of

2.099 m/A. This value was used in the model for this unit.

The Organic Soil beneath the Clinton Landfill No. 3 with a mean hydraulic conductivity of 5.35 x 10°
cm/sec (16.8 m/A) and a horizontal gradient of 6.06 x 107, gives a Darcy Velocity of 0.1018 m/A.

This value was used in the model for this unit.
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I._Diffusion Coefficient

Several studies have been published to determine the coefficient of hydrodynamic dispersion. The

" dxffus:on of chemical constituerits within the upper—most aquifer materials (i.e., silt and sand) at the
*sife reqmred a study that was ‘performied in porous medxa  Freeze and Chierry (1 979) explams that
"'dlffusmn coefficierits of a n0n~react1ve species for coarse-gramed unconsohdated ‘materials can be

somewhat higher than 1 x 107" square metets® per se’con‘d-(m' /) but are less than the coefﬁ'ci’ents for

chemical species in water (2 x 10° m%s). Therefore for censervatism a value of 1 x 10'9m2/3' or

- 0.03 1 5 square meters per year (in

ifor water provndes conservattsm f he:m, de as‘ émons ated by Sensmv:ty analysxs
. The difﬁlsmn of chemical constituents Within the clay liner and clay strata at the site requited a’ study
'that evaluated low-permeabihty matenals Freeze and Cherry (1979) looked at one- dlmensmnal

diffusnon of a non- reactive specxes in clayey geologic matenals This study indicated dxﬁ'us:on

eoefﬁments tanging from 1x10M 6 1% o m%s An approximate average of S x 107 ms or
0. 01 58 m/A was chosen for the model. This value was also suggeSted by the’ IEPA's GroundWater

A331stance Unit.

J. Dispersivity
A value for dispersivity (ueeded_for the calculation of rechanical dispersion) was calculated based
upon a study conducted by Xu and Eckstein (1995). This method is approved by the Agency. The

Xu and Eckstein equation is:

«, = 0.83[log (L) *"
where:
o = Longitudinal dispersivity
= Length {meters).

The value for transverse dispersivity was calculated by multiplymg the longitudinal value by 20

percent. The result is:
Transverse dispersivity = Longitudinal dispersivity x 20 percent,
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In the Lower Radnor Till Sand, the flow length (measured from the center of the landfill to the edge of
' ‘the zone of attenuation) is 1656.23 feet (504.82 meters) as shown on Figure 812.316-2. Using the

‘ ab.ov_e f‘orm.u_las,- the Iong_itudjnal d,is_p_ersiv'ity and transverse dispersivity are estimnated to be:

ap = 0.83[logie (504.82)]*"*= 9.154 meters
ar = 0.20 x 9.154 meters = 1.831 meters

} | er.of the. ’*dfll'ovthc@dgeofthe‘@neof
‘attenuahen) is 1935 87 feet (590 05 meters) as shown on Fxgure 812.316-3. Using the above

formulas, the longitudinal dispersivity and transverse dlspersw.lty are estimated to be:

aL = 0.83[logo (590.05)>*"= 9718 meters
ar = 0.20 X 9.718 meters = 1.944 mieters

In the Uppef Radnor Till Sand, the flow length (meaéur.ed from the landfill invert toithe edge of the
zone of attenuation) is 200 feet v(60.96 meters) as shown on Figure ‘812.31.6-4. Using the above

formulas, the longitudinal dispersivity and transverse dispersivity are estimated to be:

- 0.83[log;o (60.96)]**"*=3.362 meters
ar = 0.20 x 3.36 meters = 0.672 meters

R
o
fi

K. Dispersion Coefficients

Hydrodynamic dispersion (Dy) occurs as a result of mechanical mixing and molecular diffusion. The

coefficient of hydrodynamic dispersion can be expressed in terms of two components:
DH =da V + D*
where:

o = dispersivity (a . for longitudinal and o 1 for transverse)

V' = average linear velocity

D*= coefficient of mglﬁcelﬁre% fgsi@
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Freeze and Cherry (1979) state that at low velocities, diffiision is the important contributor to the
dispersion and therefore the coefficient of Hydrodynamic dispersion equals the diffusion coefficient
(Dy=D*). The clay and liner materials both exhibit very Iow velocmes and therefore were assigned a

dispersion coefﬁc;ent equal to the dxffusmn coefﬁclent used’ for the clay materials (0.0158 m¥/A).

Within the Lower Radsor Till Sand advection is the dominant transport process and is controlled by

m o m?
Dy = 9.154 meters x (2.099 — /0.30) +.0,0315 — . = 64.08 —
_ _ A o A A
. Vertzcalzs persion.Coeflicier ( A,:}
'Dn'z(h,?"‘lj* .
: L : 2 ‘ )
Dy = 1.831 meters x (2.099 — /0.30) + 0.0315 '—A— = 12.84 -

Within the Organic Soil, advection is the dominant transport process and -is controlled by the

hydrodynamic coefficient Dy. The vertical and horizontal dispersion coefficients are estimated as:

 Horizontal Dispersion Coefficient

DHZU.LV‘*'D*

2 2

o . m m m
Dy = 9.718 meters x (0.1018 — /0.40) +0.0315 — = 2.505—
A A A
Vertical Dispersion Coefficient
DH =0 V + D*
m m? m?
Dy = 1.944 meters x (0.1018 :47 /0.40) +0.0315 —A—— = (.526 —;1—
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Within the Upper Radnor Till Sand, advection was assumed as the transport process and advection is
controlled by the hydrodynamic coefficient Dy. Only the horizontal dispersion coefficient was
calculated since the model for this unit is a one-dimensional model (see Figure 812.316-4). The

horizontal dispersion coefficient is estimated as:

Horizontal Dispersion Coefficient

sirianh "é'/-——_?di;}' & |5 AR Lt

g

Dy = 3.362 meters x (0.1018 — 70.30)+0.0315 — = Al..59~8;—;1—, o

A - A

For the Mahomet sand model, the dispersion coefficient was conservatively set equal t6'0:0315 m¥A, a
coefficient lower than diffusion in water. Using a diffusion coefficient lower than diffusion in water provides
conservatlsm to the'model, as demonstrated by sensmvﬂy analysis. Model sensmwty analysm used extreme

vahies hxgher than the diffusion coeff ¢ient in water which produced Iower predxctxon factors.

L. Lateral Distances

 Five lateral distances were specified in the Lower Radnor Till Sand'and Organic Soil models. The distances
selected are: 1) at the waste boundary, 2) 25 feet from the waste boundary, 3) 50 feet from the waste boundary,
'4) 75 feet from the waste boundary, and 5) at the edge of the zone of attenuatlon (100 feet from the waste
boundary). '

M. Integration

MIGRATE uses a LaPlace transform to find the solution to the advective—dispérsion equation. The numerical
inversion of the LaPlace transform depends on the Talbot parameters. The model provides-default values for
the three parameters or they can be selected by the user. The numerical inversion in _M‘IGRATE depends on
Talbot Integration Parameters and Gauss Integration Parameters. The default values of these parameters will
generally produce satisfactory results. Occasiorxaﬂy a solution will need more than the default integration
parameters if negative values are given or if concentrations appear at the surface outside the landfill.
According to the authors (Booker and Rowe), these negative values may be mérely a poor numerical
approximation of zero concentrations or flux and can be eliminated by increasing the integration parameters.
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However, using very high integration parameters usually increase the computational time without significantly

imprbving the solution. For the models used in the GIA, the default parameters were used.

'POLLU’I’E uses a LaPlace transform to find the solution. In thlS inversion the"acc;uracy c_iepeﬁd‘s upon four
parameters. The user may adopt the default values or specify other values. According to the authors (Booker
and Rowe), these negative values may be merely a poor-numerical approximation of zero concentrations or flux
and can be eliminated by mcreasmg the integration parameters However, ‘using very high- integration
'par«ameters usually increase the computational time w1thout signifi cantly improving the sohmcm (Booker and
Rowe) For the Upper Radnor Till Sand Model (Cut—off Keyway) and Mahomét Sand demonstratlon model

used in the GlAs, the default parameters were used.

812.316.8 Contaminant Transport Results

The maximum surrogate. concentration at. the downg‘r’ad-ient edge of: 'the zone of attenuati()n at the ven‘d of the

: 145-year assessment period predlcted by the Upper Radnor Till Sand baselme model is 2. 654 X IO‘8 The
" maximum surrogate concentration at the downgradlent edge of the zone of attenuation at the end of the 145-
year assessment period predicted by the Lower Radnor Till Sand baseline model is 1.026 x 1 0? at a depth-of

8.636 meters. The maximum surrogate concentration at the downgradient-edge of the zone of attenuation at

the end of the 145-year assessment pefiod'»predicted by the Organic Soil baseline model is 4.790 x 1‘10_6 ata

: ‘de“pth of 8.13 meters. These concentrations were used as prediction factors (PF) to calculate the predicted
leachate constituent concentration (LCC) in groundwater at the zone of attenuation at the end of the 145 year
assessment period for all expected leachate constituents. The baseline input and output files are provided in

‘Appendix 812.316-C.

The maximum surrogate concentration in the Mahomet Sand at the end of the 145-year assessment period
pre.d icted by the ene-dimensional conservative demonstration baseifne model is 5.711x 10", No background
for the Mahomet Sand was calculated for the proposed CI;I No. 3 facility. Therefore, the PF was‘compared to
the Class I Groundwater Quality Standards. The lowest Class.1 Groundwater Standard is 0.05 micrograms per
liter (ethylene dibromide). Even assuming pure material (i.e. one billion:parts per billion) was present in the
leachafe from the landfill, the predicted LCC in groundwater would not exceed the minimum Class 1 Stahdard

as demonstrated below:
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LCC=(5.711'x 107) x (1.0 x 10° pg/ = 5.711 x 10° pg/t

Therefore, the highly conservative demonstration model for the Mahomet Sand clearly shows that the landfill

‘will not impact the Mahomet Sand Aquifer.

The predicted LCC in groundwater for all baseline models, except the Mahomet Sand demonstration model,

was eélcu}ﬁted,:’by:muiﬁply-ing. the PF by the corresponding constitaent concentration in: leachate. The

constituent'concentrations in-leachate arecbased on:10: years .of analytical results:from the. ex%stmg Clinton-

Landﬁll Neo:2 landf 11 leachate: The:constituent: cancentratmns ‘corresponding to theupper 95% conﬁdence-
: hmxtcaleul‘ated from:the leachate »analytxcai::-data,--were- used. Theleachate data used is provided in Appendix:

812.316-D.

The baseline models predict that the concentration of all leachate constituents in the Upper Radnor Till Sand,
- Lower Radnor Till Sand, and the Organic Soil will be less than their respective applicable:grouridwater quality

standards (AGQS) at the downgradient edge of the zone of atténuation 100 years after closure of Clinton |

LandfilkNo. 3. Tables812:3 16-8 through 812.316+10 list source congentrations, AGQS values; and predicted
congentrations for:all:leachate constituents for the 'Upper:éRadnor Till:Sand, Lower Radnor Till Sand,and-the -

- Organic Soil; respectively.

* Plots of the baseline results for concentration versus time and concentration versus distance are provided in
Appendix 812.316-E. The plots show-an overall reasonable distribution at depths in the Upper Radnor Till
Sand, Lower Radnor Till Sand, Organic Soil, and Mahomet Sand. However, négative concentrations were
found-at various lateral distances within the liner and till in-these models which are caused by the integration
inherent in the program. The error due to integration»décr.eases with depth and time, and the MIGRATE 6utpi1t
shows a reasonable concentration distribution in the uppermost aquifers (migration pathways) at all l_atera]

distances:. The.mi-gfation pathways were the only layers. shown on the plots.
812.316.9 Model Sensitivity Analysis

Model sensitivity analyses were performed on the model input parameters. The input parameters from the

hydrogeologic 'jnvéstigation were increased and decreased using values which usually exceed the maximum

reasonably expected variation of geologic properties at the site. The sensitivity analyses model output was

obtained for 100 years after closure at the zone of attenuation. The model sensitivity analyses are summarized
PDC Technical Services, Inc.
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in Tables 812.316-9 (Upper Radnor Till Sand), 812.316-10 (Lower.Radnor Till Sand), and Table 812.316-11
(Organic Soil). The input and output files for each sensitivity analysis run are provided on a compact disk

‘which is provided in Appendix 812.316-F.
812.316.10 Maximum Allowable Predicted Concentrations

Maximﬁm allowable predicted-concentrations:(MAPCs) are projected concentrations of leachate constituents
in _thgéuppéfmgsfatmifer that; w&iem'exége;deﬂ;wighin-;the zoneof attenaatien;e'»inﬁicate"petgntiai: f(’)hexccedanag
‘ofa groundwater quality standard at-fthe.;.ii&nitf:@ﬁtﬁef~zéme.@faattenuatiom:frube conservative, it:is:pmposé& that -
the si.te"r:AG,S valuesbe usedasMAPCvalues fot alifnew-‘zmonimﬁﬁg.Weﬂsza AGQS valires for the giteiare -

listed in Section 812.317 of this application.

812.316:11 Cenclusions

A diseussion Of»?'-ihgz .m@ﬁ‘él-"ihpm-,,dmaféhmlildi ‘be:made to- address the impact:ofthe unit on-the surrounding
groundwater. Forﬂ}g\mstpart,mput spardmeters such as Darcy Flux, coefficient of chiemical diffusion;
dispersivity, coefficient of hydrdaynamié dispersion, liner leakage, and layer thickness have been selected in -
such a way as to maximize the compiited solute transport over time. Values for hydraulic conductivity were
based: on a relatively large sampling of site specific data. Thérefore, these .assessments are a conservative

representation-of the expected impact of the unit on the groundwater at the site.

A final analysis has been made to review the model assumptions, and determine if any conflict with the
conceptual model and the model assumptions exists. The first-assumption states that contaminate transport is
“governed by the two-dimensional and one-dimensional advection/dispersion equatién within a perous medium.
The general solute transportation equation is not violated by any of the simplifying assumptions made in the
‘conceptual model. The second assumption states that sorption-desorption of a non-conse-x"vative species of
contaminant is linearly controlled. Since no retardation was applied, there was no sorption of contaminant

species. Therefore, one may say that this assumption is true.

The third assumption states that transport through multiple layers with variable properties méy be used. One of
the requiréments of the conceptual model states that multiple "environments" will be encountered; therefore a
primary requirement of the model is this multi-layer ability. Finally, it is assumed that itﬁe Darcy Flux/Darcy
" | PDC Tethnical Services, Inc. |
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Velocity does not vary with position within any layer of the deposit. The conceptual model uses average Darcy
Flux/Darcy Velocity within each unit. Contaminant transport through a geologic material with a high
variability of hydrogeologic parameters will actually produce an "average" movement through the layer.

‘Therefore, this assumption was not violated in the conceptual models.

Groundwater impact assessments were performed for the proposed Clinton Landfill No. 3 facility. The impact

o assessments reviewed the site geology and hydrogeolog‘y- to produce conservative conceptual models for the

sne These conceptual models were then analyzed to determme what type of contaminant transport model ‘ |
would best repfesent the site. “The models selected for the facility were the two- dlmens;enal contammant
ytransport model, MIGRATE, and the one-dlmensmna] contaminant transport model, POLLUTE, both _b A
produced by Rowe and Booker. These models provided the best solution to the multi-layered diffusion and

advection dominated environments at the facility.

On the basis of the modeling, CLI concludes that leachate constituent -c_oncentrat_iens of'all expected leachate
‘ _ constituents will be less than the final AGst throughout the operating life and 100-years past landfill closure,
pursuant to 35 JAC 811.317-and 811.320.

_PDC Technical Services, Inc.
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TABLE 812.316-1
Thickness of Geological Units

Cl Landfill No. 3

Geologic
Unit

Organic Soil 395
Orgenie Soil 2.50
Organic Soif 2.05
Organic Soil 3.35
Organic Sail 3.50
Organic Sofl 2.00
"‘Organic Soil 4:50
Organic Soil 10.00
OrE;a,m'Q Soil 5.10
- Organic Soil 3.60
ganic Soll 2:80

) Soil 6.00
OrgamcSoil | '2:30
Organic Soil 1.60
Organic Soil 636.50 0.60
Organic Soil 635.40 62840 7.00
Organic Soil . 63400 632:50 150
Organic Soil 631.90 630,65 125
Mean: 634.84 631.43 3.42

Notes:
1) Elevations are in feet Above Mean Sea Level (ff. AMSL)

+

J:\Projecis\91-118 CLNTech
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TABLE 812.316-2 M
SUMMARY OF SLUG TEST:RESULTS P

_ 947E06 _
__1.61E-04
5.57E-05

EX-12D OrganicSoil |  597B-05- | ~ 775E05 | = 6.80E-05
IEX-13 Organic Soil | 6.77E-06 o 423E-06 ~ 5.35E-06
EX-14 |  Organic Soil © LI4E05 |  6.88E-06 ~ 8.86E-06
, EX 17 | Organic Soil , 2.76E-05 | 1.81E-05 . 2.24E-05
{EX-20 Organic Soil 8.68E-05  8.59E-05 8.63E-05
EX-22D OrganicSoil |  1.07E-04 |  8.09E-05 1 9.30E-05
“ 23D Organic Soil 2.64E-03 | -2.69E03 _2.66E-03
[EX2¢ | Omganicsol | 379805 | 404805 “A33E-05
T ‘ - o Geometnc Mean, all wells: 5.35E-05

& e

Note: cm/sec. = centimeters per second oA




,. TABLE 812.316-3
2-Year Mean Groundwater Elevations
CLINTON LANDFILL NO. 3

673.82 |
67365 | 67273 | 67276
67573 | 67506 | 675.08

35t _ ST

Jalues are in feet Above Mean Sea{ Level (f. AMSL)

JA = Not Applicable. Well EX-218'was'riot installed

viean for wells EX-21S, EX-228, and EX-23S calculated using 4th quarter 2003 through 4th quarter 2004 data

J: \Projécts\gz-ﬁ& CLI} Technical\Groundwater\8Qtr Mean ExpWell Elevxls



TABLE 812.316-4
INPUT VALUES FOR MODEL - UPPER RADNOR TILL SAND )

Baseline Model Input File:
Baseline Output File:
Initial Source Concentration
Nuimnber of Layers. ‘

_{[File Information

Compacted Clay
Input Parameters

Notes: . - . . . . .

1) m=meters - 4) m/a = meters per year

2) mg/t = milligrams per liter 5) em’/g= centimeters cubed per gram
3) m?/a = meters squared per year 6) cm/g’ = centimeters per cubic gram

7) a= year

T-\Projects\91-118 CLINPermit Applications\CLI #3 Initial: BOL Application Log 2005-070\Groundwater\CLI#3 Modeling Input Parameters
) ' revised.xls



File Information

TABLE 812.316-5
INPUT VALUES FOR MODEL LOWER RADNOR TILL SAND

T:\Projects\91-118 CLI\Permit Applications\CLI #3 Initial BOL Application Log 2005-070\Groundwater\CLI#3 Modeling Input Parameters revised.xls

. p : =
o Baseline Output File: i
Landfill [ Width of Landfill Base m
Parameters Base Width m
: Landﬁ]l is treated as a _ undar;
' eatior L mg/l_
{ISynthetic Liner)
Input Patameters .
LAYER 2 :
Clay Liner Effectlve P0r031ty
.{linput Parameters. Adsorpnon Coefﬁclent m :
Density L cr
Thickness _____ “os14 m
Number of Sublayers ; 3 _
. H@nzontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
{Vertical Darcy Velomty ' 3 515E-03 m/a
LAYER3 Vemcal Dispersion Coefﬁc1ent 0. 01 58 m’/a j
Clay Fill Eff_ectwe Porosity 0.288
Input Parameters Adsorption Coefficient , 0 cm3/g
Density 1.9 g/cm3
Thickness 0.2939 m
Number of Sublayers -3
Honzontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
, Vertical Darcy Veloclty - 3.515E-03 ~ m/a
LAYER 4 Vertlcal Dispersion Coefﬁcxent 0.0158 m’/a
Silty Clay Effective Porosity 0.286
Input Parameters Adsorptxon Coefficient 0 cm3/g
Density 1.9 g/em’
Thickness 6.537 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocxty 0 m/a
Vertical Darcy Velo<:1ty 3.515E-03 m/a




TABLE 8123165
1ODEL - LOWER RADNOR TILL SAND

i i

INPUT VALUES FOR
e linto

, : oéfﬁc:‘ent 1 » L v oo . mia -
EffectivePorosity .~ |- -~ 03 -] W
Adsorption Coefficient | -~ o cm3/gﬂ

LAYERS
Aquifer

{finput Parameters

1) = meters ) ' o : 4) m/a = meters

2) mg/l = milligrams per liter .
3) m%/a = meters squared per year o ' 6) emg® = ceii
el e , , 75 5= Year

g

T:\Projects\91-118 CLI\Permit Applications\CLI #3 Initial BOL Application Log 2005-070\Groundwater\CLI#3 Modeling Input Parameters revised.xls



TABLE 812.316-6
INPUT VALUES FOR MODEL ORGANIC SOIL

[Fite Information
B ‘ , *Baselme Output F11e » O
Pﬁ;aha‘ﬁﬂ - |SurfaceWidth 1 e 1119 15 m
Parameters Base Width ' ' 104171 m
Landfill is treated as a . B Surface Boundary Condition =~
i I‘S e Concentratmn I P SR mg/l
lSynthetic Liner)
- linput-Parameters- |z
0; 001 524 (or 66 nnl)
1
0.00003 _
0
_ 1 y Velc [ 3515Ew
LAYER 2 Vemcal Dlspersmn Coefﬁment B 0.0158
Clay Liner Effcctlve Porosity . 0288 -
*nput Parameters Adsorptlon Coefficient . _ 0 ' : cm3/g___
: Density 1.9 » _ , ,g/;cm3
Thickness _ 0.9144 | m
Number of Sublayers 3 I
Horizontal Dispersion Coefficient 0.0158 _ - mifa
Horizontal Darcy Velocity 0 ' m/a
_ Vertical Darcy VeIocxty ] o 3.515E-03 , mia
LAYER3 Vertical Dlspersmn Coefficient . 0.0158 _‘ ~ m’a
Clay Fill Effective Poros_1ty 0.288 _
{Input Parameters Adsorption Coefficient v 0 cm’/g
Density , 19 _glom’
Thickness 1 0.2939 ' m
Number of Sublayers ' , 3 o
quizontal Dispersion Coefficient 0.0158 _ mzla
Horizontal Darcy Velocity ; 0 m/a
, Vertical Darcy Velocity e 3.515E-03 ' m/a
LAYER 4 Vertical Dnspersxon Coefﬁcxent o 0.0158 m’/a
Silty Clay Effective Porosity ’ 0.286 ‘
{Input Parameters Adsorptlon Coefficient 0 cm3/g
| Density 1 1.9 g/em’
Thickness 6.573 m
Number of Sublayers , 3 B
Honzontal Dispersion Coefﬁc1ent ‘ 0.0158 | ma
Horizontal Darcy Velocity 0 ' m/a
Vertical Darcy Velocity . 3.515E-03 m/a

T:\Projects\91-118 CLI\Permit Applications\CLI 43 Initial BOL Application Log 2005-070\Groundwater\CLI#3 Modeling Input Parameters revised.xls



TABLE 812.316-6
INPUT VALUES FOR MOBEL ORGANIC SOIL

Aqu;fer

Input Parameters

1) m = meters : : 4) m/a= meters‘ipeir»v'):'éar-*-v
2) mg/l= mﬁhgrams perliter S - 5y em’lg= centifeters.ct ibed per gram
3) m ’/a= meters squared per year 6)em/g’ = centithetérs per-cubic gram

7y a= year

T:\Projects\91-118 CLI\Permit Applications\CLI #3 Initial BOL Application Log 2005-070\Groundwater\ClJ#3 Modeling Input Parameters revised.xls



INPUT VALUES FOR MODEL

File Information

TABLE 812.316-7
MAHOMET SAND

Clay L;ner

“nput Paramieters  ~

Clay Fill 7

Input Parameters .

L B » Numberr of Sublayers N 7  1 1 J
LAYER 4 Hydrodynannc Dlspersmn Coefﬁc1ent 0.0158 m‘/a
Silty Clay Eﬁ’ectwe Porosxty 0.286 v

Input Parameters Densxty 1.9 g/cm3
Thickness 6.573 m
_ _ Number of Sublayers ) » 2 »
LAYERS Hydrodynam1c Dlspersmn Coefﬁc1ent 12.84 m’/a
Lower Radnor Till Sand ‘Effe‘ctlve Porosity 0.3 _
Input Parameters Density 1.9 g/em’
Thickness 0.8543 m
~ |Number of Sublayers » 2 ‘
LAYER 6 , Hydrodynamnc Dispersion Coefﬁcxent 0.0158 m’/a
Radnor Till Effective Porosity 0.286 »
Input Parameters Density 1.9 g,/cm3
Thickness 0.9906 m
- Number of Sublayers , 2
LAYER7 Hydrodynamic Dlspersmn Coefficient 0.526 m’/a
Organic Soil Effective Porosity 0.4
Input Parameters  |Density 1.9 " gfem’
*1Thickness 1.042 m
Number of Sublayers ’




TABLE 812 316-‘7 .

Vandalla Till
Input-Parameters

Laplace Transform

|

4) mia ='~mé'ter,‘s_ per year

ilhgr ' . 5) enlg= ééhiimete‘fs cubed per gram
3 mzla ' metexs squared per_ _Aear Cee e . ' '-6) cm/g = cent}meters per cublc gram
- : : 7) a= year

& "v
L



TABLE 812.316-8 Page 1 of 4
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - UPPER RADNOR TILL SAND
Clinton Landfill Ne. 3

> Paramet Units | Concentration inf Predicted 1.CC AGQS® Upper AGQS >
arameter mts. _Leachate' in Gr.oundwaterz Radsr:;r;i'l’lll Predicted LCC?
Alkahmty,BwarbTotal T lmgt [ 39846 1.06E:04. |  NA T ONA
Amn mgl | 559.5 1.49E-05 22.0 Yes
mg/l 773.5 2.05E-05 67.0 Yes
mgl .. 1347.6 3.58E-05 7.8 Yes
“mgdl |, 19734 524E05° | 10 Yes
mgl |- 003 799E-10 | 0.005 Yes
mgft 0.609 239E-10 | NA __NA
“mg/l _0:19 5.12E-09 0.02 ' :
mg/l 3893 1.03E-05 ‘ 5.0
6.2
NA
110
16927
1 : _NA
T6.16E-05 | 454,413.0
4.27E:07 - 3.0
1.02E-06 598.4
1,68E-05 2,203.2
1.04E-07 , 27.6
7.00E-04 | 1,198.7
4.08E:07 1.0
5.02E-06" 1,516.3
2.59E:06 810.2
"~ 3.04E-06 " NA
g/ 2 6.41E-07 330.6
ugll 439 1.16E-06 850.9
mg/l 491 1.30E=07 080 Y
ugfl 310983.9 825E-03 | 8259480 | Yes
ug/t 572 . 1.52E-06 836.0 Yes
mglt | 1867220 4.96E-03 706.6 Yes
ug/l 17106 4.54E-05 13,939.0 Yes
I ugl | 1.10 2.93E-08 0.2 Yes
fokel, Total g/l . 194.8 5.17E-06 885.6 ‘ Yes
‘Phesphorous, Total uwgfi | 31793 8.44E-05 NA NA
{Potassium, Total mg/l 337.6 8.96E-06 141.7 Yes
#Selenium, Total ug/l 284 7.54E-07 16.6 Yes
sitver, Total ug/l 248.0 6.58E-06 . .50 Yes
{Sodium, Total mgl | . 11751 3.12E-05 25.0 Yes
-iThallium, Total ught 3.5 9.42E-08 1.7 Yes
Tin Total, GFAA ug/l 60.0 1.59E-06 NA NA
{Zinc, Total ugl 1293.2 3.43E-05 1,808.2 Yes
1,1 ;1,2-Tetrachloroethane ug/l | 10 2.65E-08 1.0 Yes
1,1;1-Trichloroethane ug/l 19.0 5.03E-07 1.0 Yes
1,1,2,2-Tetrachloroethane ug/l 5.0 1.33E-07 1.0 Yes
1,1,2-Trichlorosthane ugfl 50 1.33E-07 . 1.0 Yes
:J1,1:Dichloroethane ~ ug/l 6.6 1.75E-07 1.0 Yes
1,1:Dichloroethene ug/l 5.0 1.33E-07 1.0 Yes
1,1:Dichloropropene ug/l 5.0 1.33E-07 1.0 Yes
1,2.3-Trichlorebenzene ugll 5.0 133E-07 | 1.0 Yes
111,2.3-Trichloropropane ug/l 5.0 1.33E-07 1.0 v Yes
1,2,4-Trichlorobenzene ug | 5.0 1.33E-07 1.0 Yes
1,2,4-Trimethylbenzene ug/l 60.0 1.59E-06 1.0 Yes
1,2-Dibromo-3-chloropropane gl | 5.0 1.33E-07 0.05 Yes
1,2-Dichlorobenzene - “wg | 10 __2.65E-08 : 1.0 Yes

TAProjects\91-118 CLAPermit Applications\GLI #3 Initial BOL Application Log 2005-070\eachate\PredictedLCC.xIs



_ TABLE 812.316-8
SOURCE €ONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - UPPER RADNOR TILL SAND
Clinton Landfill No. 3

R .. |Concentration in| Predicted LCC AGQS’ Upper AGQS >
Parameter Units Leachate in Groundwater Radsl;‘:;i““ Predicted LCC?
12-D10hlor ’mane ug/l 5.0 133807 L0 Yes
ugli 5.0 1.33E-07 1.0 Yes
ug/l 5.0 1.33E-07 1.0 “Yes
ugl 43.2 ~ 1.0 Yes
Cuglt 5.0 1.0 Yes :
ug/] : 50 e NA - NA )
ugll 9.6 ' 2555-07 1.0 Yes
~ug/l " 1000.0 2.:65E:05 NA ‘NA ,
-~ ugfl 5.0 1.33E-07 1.0 Yes -
ig/ \ ] - NA s
NA
0.10
NA
NA
NA
NA
NA
5.0 Yes
NA NA.
NA . NA
NA NA
. 1.0 Yes
"33, 5.0 Yés
37, NA NA
NA NA
7488. NA NA
ug/ 0 NA NA
ug/l 640.8 1770E-05 10.0 Yes
ugfl 0.1 - 2:65E:09 NA NA
4,4 -DDE ug/l 0.1 2.65E-09 NA NA
4,4:DDT ug/l 0.20 5.31E-09 0.1 Yes
4,6-Dinitro-2-methylphenol ug/) 50.0 1.33E-06 NA . NA
4-Bromophenyl-phenylether ug/l " 10.0 2.65E-07 NA NA.
14-Chiorophenyl-phenylether ug/l 10.0 2.65E-07 NA NA
4-Clilorotoluene ug/l 5.0 1.33E-07 1.0 Yes -
4-Methyl-2-Pentanone(MIBK) ugfl - 122.4 3.25E:06 5.0 Yes
{4-Nitrophenol ' ug/l 50.0 ~ 1.33E:06 NA NA
Acenaphthene ug/l 10.0 2.65E-07 NA NA
Acetone ug/l 1098.9 2.92E-05 10.0 Yes
Alaghlor ug/l i.3 3.45E-08 0.4 Yes
HAldicarb ug/l 0.80 2.12E-08 0.4 Yes
{Aldrin ug/t 0.05 1.33E-09: 0.05 Yes
lalphia-BHC ug/l 0.05 1.33E-09 NA NA
TAnthracene ugh 10.0 2.65E-07 NA NA
#Aroclor 1016 ug/l 200.0 5.31E:06 0.5 Yes
fiAroglor 1221 ug/l 0.5 1.33E-08 0.5 Yes
Aroclor 1232 ug/l 0.5 1.33E:08 0.5 .~ Yes
Aroclor 1242 ug/l 0.5 1.33E-08 0.5 Yes
Aroclor 1248 ug/l 0.5 1.33E-08 0.5 Yes
Aroclor 1254 ug/l 0.5 1.33E-08 0.5 Yes
Aroclor 1260 ug/l 0.5 1.33E-08 0.5 Yes
Atrazine ug/l 1.80 4.77E-08 0.2 Yes
Berizene ug/l 10.3 2.73E-07 1.0 Yes
Benizo(a)anthracene ug/l 10.0 2.65E-07 NA NA

T:\Projects\91-118 CLNPermit Applications\CLI #3 Initial BOL Application Log 2005-070\Leachate\Predicted.CC.xis
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TABLE812.316-8 Page 3 of 4
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - UPPER RADNOR TILL SAND
Clinton Landfill No.-3

. : ... {Concentration;in Predicted LCC ~AGQS® Upper | GQS>
Parameter Units 1 s Radnor Till
) ‘Leachate’. m.Gr.oundwater San d Predicted L.CC?
’Benzo(a)pyrene 7 — 1 1356-08 | 02 | = Yes
2.65E-07 . NA NA
2. 65E~07 NA - NA
: .. NA NA
NA NA ...}
i ”-cmoroeﬂmxy)mcthane NA : NA..
’vchloroeth ,)ether NA NA
exy 20 - b Yes
NA 1L NA
- 1.0 ‘
1.0
10
10
20
NA
1.5
4.0
1.0
0.5
1.0
2.0
1.0
2.0
NA
1.0
NA
‘NA
, 1.0
i 1 33E—O7 1.0
I[Dxchlorodxﬂuemmethme 1.24E-07 - 2.0
iDiethyl phthalate 1.61E-06 10.0
{Di-n-butyl phthalate 2.65E-07 10.0
di-n-octyl phthalate  2.65E-07 ‘NA
Dioxin Screen 2.65B-07 NA
Endosulfan 1 1.33E-09 NA
Endosulfan II 2.65E-09 NA
Endosulfan Sulfate 2.65E-09 . NA
{Endrin 2.65E-09 0.1
Endrin Aldehyde N 2.65E-09 NA
Ethyl Acetate ug/l 100 2.65E-07 NA
Ethylbenzene ugh: 26.2 6.96E-07 1.0
Ethylene dibromide y 0.05 1.33E-09 0.05
}iFluoranthene _ ug/l 10.0 2.65E-07 NA
Fhiorene ug/l 10.0 2.658-07 NA
gamma-BHC (Lindane) ug/l 0.05 1.33E-09 0.05
Heptachlor “ugfl 0.05 1.33E-09 0.05 Yes
Heptachlor epoxide ug/l 0.05 1.33E-09 0.05 Yes
Hexachlorobenzene ug/l 100 2.65E-07 NA NA
Hexachlorobutadiene ug/l 10.0 | 2.65E-07 - 100 Yes
Hexachlorocyclopentadiene ug/l 10.0 2.65E-07 10.0 Yes
Hexachloroethane ug/l 10.0 2.65E-07 NA NA
Indeno(1,2,3-cd)pyrene : ug/l 10.0 2.65E-07 NA NA
Todomethane ug/l 5.0 1.33E-07 1.0 Yes
Isopropylbenzene ug/l 9.6 ' 2.54E-07 1.0 Yes

T:\Projects\91-118 CLIPermit Applications\GL1 #3 Initial BOL Application Log 2005-070\ eachate\PredictedLCC.xis



& Page 4 of 4
SOURCE CONCENTRATION" AGQS VAEUES, AND PREDICTEI)

LEACHATE CONCENTRATIONS - UPPER RADNOR TILL SAND -
Clinton LandfilkNo.'3

brramet | its | Concentrationinl- Rredictearicc | AGQS Upper |, oo
arameter || Leachate JinGrounawater’| RAOrTH A pregiciearccr
m/p-Xylene B g/l | 465 | 124E06 | 1.0 Yes
.70 _ Yes -
o100 Yes
NA
Yes'
NA
NA -
NA

Trichlorofluoromethanc wgh | 100 265607 |10
Vinyl Acetate ugh | 100 2:65E-07 30
IVinyl Chiloride 1 ougt | T a9 1.82E-07 20

Xylenes-Total J ven | o 640 | 170E-06 |

Notes:

1. Concentration.in leachate is the Upper 95% Confidence Limit derived from the background leachate monitoring data
from Clinton Landfill No. 2. ) :

2. Predicted Concentration in Groundwater is the normalized concéntration based on the baseline model results as detailed
in Section 812.316. Normalized concentration for the Lower 'Radno'r Till Sand = 2.654 x 10°.

3. Applicable Groundwater Quality Standard (AGQS) is-established as the Upper 95% Tolcrance Limit.

4. mg/'=Milligrams per liter = parts per million (ppm); poft = Micrograms per litet = parts per billion (ppb)

5. NA = Not Applicable

T:Wrojects\91-118 CLAPermit Applications\CL! #3 Initial BOL Application Log 2005-070\ eachate\Pradicted CC.xls



TABLE 812.316-9
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - LOWER RADNOR TILL SAND

Page 1 0of 4

TAProjects\91-118 CLIPermil Applications\CLI #3 Initial BOL Application Log 2005-070\.eachate\Predicted CC xIs

Clinten. Landfill No. 3
P,,arameter» Onits Congentrati'oln in} Predicted LCC | AGQS® Lower AGQ$>
: . Leachate in Groundwater’|Radnor Till Sand| Predictéd LCC?
T T T - T s s e
mg/l 559.5 5.74E-01 : 17.0 Yes 4
mg/l 1735 7.94E-01 42:6 Yes
R v mg/l 13476 138 57 Yes
uChem;cal Oxyes mg/l 19734 202 1363
IICyamde, - “mg/l 0.03 3.09E-05 0.005
mg/l 0.009 9.23E-06 - "NA
mg/l 0.19 1 98E—04 0.022
mg/l 3893 3. B 25.0
| meA 042 D.065
Tmen | 2819 - | 2
T mel |- 879 |
1T mga |. 3952 )
[ mel | 50962 6433
~_mg/l 4206 . _RA
Ainur , " ugh 123212 323,093.8
Amlmony, Tota] g/l 161 3.0
Arsenic, Total ugfl 384 128.7
Barium, Total ugll 16322 1,000.0
Beryllium, Total ug/l 3.93 16.1
Boron, Total. ug/l -26767.5 736.2
Cadmium, Total 7 ugll 154 13
|Caleium, Total mp/l 189.1 174.1
“|[Chromium, Total uglt 975 5911
{{Chromium, Hexavalent ug/l 1147 NA
[Cobalt, Total . ug/l 242 204.6 :
[Copper, Total ug/l 43.9 438.0 Yes
[Flueride, Total " mg/t 491 1 0.60 Yes
{lIron, Total ug/l 310983.9 319 07 - 552;900.1 Yes
Lead, Total ug/l 572 5.87E:02 432.8 Yes
Magnesium, Total mg/l 186722.0 191.58 1,300.0 Yes .
Manganese, Total ug/l 1710.6 1.76 9,952.2 Yes
iMercury, Total ug/l 1.10 1.13E-03 0.2 Yes
fNickel, Total - ug/l 194 8 2.00E-01 1,400.0 Yes
Phosphorous, Total ug/l 3179.3 326 NA NA
Potassium, Total mg/l 337.6 3.46E<01 2,300.0 “Yes
Selenium, Total ug/l 28.4 2.92E:02 98 Yes
- {Silver, Total ug/l 248.0 2.54E-01 5.0 Yes
Sodium, Total mg/l 1175.1 1.21 7,700.0 Yes
Thallium, Total ngfl 35 3.64E-03 2.5 Yes
Tin Total, GEAA ughl 60.0 6.16E-02 NA NA
7Zinc, Total ug/l 1293.2 1.33 1,299.4 Yes
1,1,1,2-Tetrachlorocthane ug/l 1.0 © 103E-03 1.0, Yes
Il1,1,1-Trichloreethane ug/l 19.0 1.95E-02 1.0 Yes
1,1,2,2-Tetrachloroethane - g/l 5.0 5.13E-03 1.0 Yes
1,1,2-Trichlorogthane ug/l 5.0 5.13E-03 1.0 Yes
1,1-Dichlorpgthane ugfl 6.6 6.75E-03 1.0 Yes
1,1-Dichloroethene ug/l 5.0 5.13E-03 1.0 Yes
1,1-Dichloropropene ug/l 5.0 5.13E-03 1.0 Yes
1,2,3-Trichlorobenzene ug/l 5.0 5.13B-03 1.0 Yes
1,2,3-Trichloropropane ug/l 5.0 5.13E-03 1.0 Yes
1,2,4-Trichlorobenzene ug/l 5.0 "5.13E-03 1.0 Yes
1,2.4-Trimethylbenzene ug/l 60.0 6.16E-02 1.0 Yes



Page 2 of 4

TABLE 812.316-9
SOURCE CONCENTRATIONS, AGQS VALUES; AND PREDICTED
LEACHATE CONCENTRATIONS - LOWER RADNOR TILL SAND -
Clinton Landfill No. 3
... |Concentration in| Predicted LCC | AGQS® Lower AGQS >
Parameter Units, Leachate in Groundwate:r2 Radnor Till Sandl Predicted LCC?
1 2-Dxbromo-3-chloropropane 5 O ' "5 13E 03 0 050
1,2-Dichlorobenzene 10 1.03E-03, 1.0.
1,2-Dichlor thane 5.0 . 5.13E-03 10
el 5.0 . 5.138:03 - S 10
5.0 5.13E-03 Lo -
432 4.43E-02 1.0
5.0 5.13E-03 1.0.
5 o 5.13E-03 NA
9, 985E-03 | 1.0
103 . NA |
5:13E-03 - B
L NA _
CNA T
5 INA CNAC e R
181503 0.10 Yes. |
1:03E-02 _NA IA
241BE-01 NA
5.13E-02 - NA
1.03E-02 NA
1.03E=02 NA
1.24 - 5.0
1.03E-02 NA
1,03B-02 " NA
1.03E-02 NA
-Chlorotoluene _ 1.03E=03 1.0
2-Hexanone (MBK) ug/l 3:39E-02 5.0
—Mcthylphene!(o—cresol) ug/l '3.89E-02 NA-
2-Nitrophenol ug/l 1.03E-02 NA
2-Propanol ug/l 7.68 NA
3,3-Dichlorobénzidine ug/l 1.03E-02 NA NA
3,4-Methylphenol(m,p-Cresol) ug/l -6:57E-01 100 Yes
4,4-DDD ug/l 1.03E-04 NA “NA
4,4'-DDE ug/l . 1.03E-04 NA NA
4,4'-DDT ug/l 0.20 2.05E-04 0.10 Yes
4,6-Dinitro-2-methylphenol ag/l 50.0 5.13E-02 NA NA
4-Bromophenyl-phenylether ug/l 10.0 1.03E-02 NA .NA
4-Chlorophenyl-phenylether ug/l 10.0 1.03E-02 NA “NA
4-Chlorotoluene ug/l 5.0 5.13E-03 1.0 Yes
4-Methyl-2-Pentanone (MIBK) ug/l 122.4 1.26E-01 5.0 Yes
4-Nitrophénol ug/l 50.0 5.13E-02 NA NA
Acenaphthene ug/l 10.0 1:03E-02 NA - NA
Acetone ug/l 1098:9 1.13 10.0 Yes
Alachlor ug/l 1.3 1.33E-03 0.40 Yes-
Aldicarb ug/l 0.80 8.21E-04 0.40 Yes
Aldiin. ug/l - 0.05 5.13E-05 0.050 Yes
alpha-BHC ug/l 0.05 5.13E-05 " NA ‘NA
Anthracene ug/l 10.0 " 1.03E-02 NA NA
Aroclor 1016 ug/l 200.0 | 2.05E-01 0.50 Yes
Aroclor 1221 ug/l 0.5 5.13E-04 0.50 Yes
Aroclor 1232, ug/l 0.5 5.13E-04 0.50 Yes
Aroclor 1242 ug/t 0.5 5.13E-04 0.50 Yes
Aroclor 1248 ug/l 0.5 5.13E-04 0.50 Yes
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TABLE 812.316-9 Page 3 of 4
SOURCE CONCENTRATIONS, AGQS YALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - LOWER RADNOR TILL SAND ’ -
Clinton Landfill No. 3

Parameter Units Coneentr-ati‘oln in| Predicted LCC | AGQS® Lower AGQS >
’ Leachate in:Groundwater’ | Radnor Till Sand| Predicted LCC?
e Y v vals R e e ven
Aroclor 1260 D.5 5:13B-04 0.50 ' Yes
zi 1.84E-03 © | 0.20 _Yes.
1 96E-02 10 Yes
‘NA _NA_
. '0.20 . Yes.-
1.03E-02 | NA NA
LO3ED2 . 'NA NA
103E02 | . NA '
5. 1313-05 ] “NA
‘ NA
\ o L ~INA
1 447 7.6
{ 10090 0 . 'NA - A
50 ,513E-o3 L0 Yes
5.0 S13E03 0 |, 10 Yes
Broi 540 5.13E-03 - 10 Yes
I8 5.0 03 10 T Yes
{iBromomethan 10.0 20 Yes
{Butyl benzyl phthalate ugll 16,0 ‘NA NA
Carbofuran | we |- 89 15 Yes
liCarbon Disulfide ” 4 owet | 13 &7F - 80 “Yes .
“C nTetmchIende ug/l 5.0 5. 13603 10  Yes
ug/l 0.5 5.13E-04 C 050 Yes :
wgl | 104 107E-02 | 1.0 ' Yes I
ug/l 14.4 LA4SE-02 | . 20 Yes
. ug/l 50 5.13E-03 10 ' Yes
, “Chlp,r_omcthane | ugh T 10.0 1.03E-02 | 2.0 " Yes
{[Chrysene ~ ugll 10.0 1.03E-02 NA NA
lcis-1,2-Dichloroethene ug/l 13.9 1.43E-02 1.0 Yes
{lcis-1,3-Dichloropropene ugll 1.0 1.03E-03 ‘ 1.0 Yes
fdelta-BHC . * ug/l’ 0.05 5.13E-05 NA NA
iDibenzo(a,hyanthracene ug/l 10.0 1.03E-02 . NA NA
[Dibromochloromethane ug/l , 5.0 5.13E-03 : 1.0 Yes
|Dibromomethane ug/l 5.0 5.13E-03 | 1.0 Yes
IDichlorodiflucromethane ugll | 4.7 4.78E-03 v 2.0 _ Yes
Diethyl phihalate ug/i 60.8 6.24E-02 ‘ 10.0 Yes
|IDi-n-butyl phthalate ’ ug/l 10.0 1,03E-02 10.0 , Yes
Hldi-n-octyl phthalate ug/l 10.0 1.03E-02 NA NA
IDioxin Screen’ wgh | 100 1.03E-02 NA NA
[[Endosulfan 1 i wgl | 0.05 S13E-05 NA NA
Endosulfan 11 ugh | - 01 LO3E-04 | | NA NA
{iEndosuifan Sulfate - T upn 0.1 103604 |  NA - '} NA
NEndrin ug/l 0.1 _ 1.03E-04 0.10 Yes
{Endrin Aldehyde ugll 0.1 1.03E-04 : NA NA
{Ethy! Acetate g/l 10.0 1.03E-02 NA NA
F@ylbenzene _ugll 26.2 ‘ 2.69E-02 1.0 Yes
Ethylene dibromide ug/l 0.05 . 5.03B05. 0.050 Yes
Fluoranthene wg/l | . 100 1.03E-02 NA NA
Fluorene ug/ | 10.0 1.03E-02 NA NA
figamma<BHC (Lindane) ' ug/l 0.05 5.13E-05 -~ 0.050 _ Yes
Heptachlor wgl | 0.05 5.13E-05 0.050 Yes
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TABLE 812.316-9
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - LOWER RADNOR TILL SAND

Page 4 of 4

Clinton Landfill No::3
: . Concentration in{ Predicted LCC | AGQS® Lower AGQS >
Parameter  Units Leachate" in’ Groundwater Radnor Till Sand{ Predicted LCC"
Heptachlor epoxide g/l 0,05 TS.13B-05 0.050 “Yes |
Hexachlorobenzene ug/l 10.0 1,03E-02 NA NA
ugh - | 100 03} 10.0 " Yes
ug/l S 100 10,0 Yes
ug/l - 100 NA - NA
Indeno(l, 2 3-cd)pyrene ug/l 10.0, 1.03E-02 NA
lodomethane ug/l 50 5.13E-03 1.0
Isopropylbcnzene ug/l j )8 1,0
. ' ug/l 1.0
1 weht 050
Co)ouedl 10
ug/l .10.0
ug/l 16004 _ NA
ug/l 5.0 10
itrosodi ug/l _NA
N-ni’trosodiph ylamme ug/l NA _ A
n-‘Propylbenzcne ) ug/l. 1.0 Yes - -
b "1 ug 1.0 - Yes
ugfl 0.20 Yes
_ug/l 0.42 0.050 Yes B E
“g-lsopropyltoluene ug/l - 87. 1.0 Yeés,
Pyrene: ug/l ). NA NA
Pyridine ug/l “NA NA -
dsec-Butylbenzene ug/i ] 1.0 Yes.
Silvex ug/l . TOE-( 0.050 Yes
Styrene up/l 8.5 8.69E-03 1.0 , Yes.
tert-Butylbenzene ug/l 5.0 5.13E-03 1.0  Yés
Tetrachloroéthene uigfl 6.3 6:51E-03 1.0 Yes
Tetrahydrofuran ugh 605.7 6.21E-01 20.0 Yes
IToluene ug/l 163.8 1.68E-01 1.0 “Yes
‘Toxaphene ugfl 1.8 1.85E<03 1.5 Yes
fitrans-1,2-Dichloroethene ug/l 5.0 . 5.13E-03 . 1.0 Yes
{ltrans-1,3-Dichloropropene ug/l 5.0 5.13E-03 1.0 v Yes
ltrans-1,4-Dichloro-2-Butene ug/l 5.0 5.13E-03 1.0 Yes
Trichloroethene ) ug/l 82 8.40E-03 1.0 Yes
Trichlorofluoromethane ug/l 10.0 1.03E-02 1.0 Yes:
Vinyl Acetate ug/l '10.0 1.03E-02 5.0 Yes
Viny! Chloride ug/l 6.9 7.03E-03 -2.0 Yes -
1Xylenes - Total | oueht 640 6.56E-02. | 3.0 Yes.
Notes:

1. Concentration in leachate is the Upper 95% Confidence Limit derived from the background leachate monitoring data

from Clinton Landfill No. 2.

2. Predicted Concentration in Groumj_water is the normalized concentration based on the baseline medel results as detailed
in Section 812.316. Norinalized concentration for the Lower Radnor Till Sand =1.026 x 10°.

3. Applicable Groundwater Quality Standard (AGQS) is established as the Upper 95% Tolerance Limit

4. mg/l = Milligrams per liter = parts per million (ppm); pg/l = Micrograms per liter = parts. per. billion (ppb)

5. NA =Not Apphcable
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TABLE 812.316- 10 Page I of 4
SOURCE. CONCENTRATIONS AGQS VALUES, AND PREDICTED
LEACHATE CON( ENTRATIONS - ORGANIC SOIL
. ‘Clinton Landfill No. 3.

Pardmeter - Congentration inj Predzcted LCC | AGQS* Organic | A'\GQS?
. - Leac , m Groundwater v “Soil Predicted LCC?
. T E91E02 - “NA . - NA ‘
Ammoma, otal 2.68E-03 18.0 Yes
jcal Oxygen Demand (BOD) 3.71E-03 45.4 “Yes
6.45E-03 ‘ 13.0 Yes
9.45E-03 * 122.3 . Yes
144807 ] 00050 - TY¥es
431808 | WA - “NA
9.25E-07 - 040 " Yes
1.86E-03 01 -  Yes
202606 | 0005 Yes
1.353-03? ' 567 T Yes
soo .
;54_1,0 “Yes
26 ' Yes
-544.8 - Yes
7 . 1.0 T Yes
T9.06E-04 | 2240 - Yes
467604 | 500 Yes |
- 5,49E-04 ~  NA . NA -
1.16E-04 .26.0 “Yés
Copper; Total uen | 2008:04 | 1434 | @ Yes
Flueride, Total mgl | 2.35E-05 058 Yes
fron, Total ugfl 149 5,000.0 Yes
Lead, Total ug/l (2. 74E-04 . 1.5 ' "Yes
Magnesium, Total mg/l 1867220 894E-01 111.0 ) Yes
Manganese, Total ug/l 1710.6 8.19E-03 150.0 Yes
Mercury, Total ug/t L0 5.29E-06 0.2 Yes
ickel, Total ugfl 1948 9:33E-04 100.0 Yes
Phosphorous, Total ug/l 31793 1.52B-02 | NA ‘ NA
Potassium, Total mg/l 337.6 1.62E-03 19.8 Yes
Selenium, Total ug/l 28.4 1.36E-04 22 Yes
Silyer, Total : ug/l 2480 1.19E-03 50 Yes
Sodium, Total mg/l 11751 5.63E-03 | 61.7 Yes
Thallium, Total » ug/l 3.5 ~ 1.70E-05 1.0 Yes
Tin Total, GEAA : ugf 60.0 2.87E-04 NA NA
Zinc, Total v | 1293.2 6.19E-03 185.4 Yes
1112.Tet,-" shiorecthane wl | 10 4.79E-06 1.0 , Yes
: ug/l 19.0 9.09E-05 1.0 Yes
wh | 50 ~ 2.40E-05 v 1.0 Yes
ug/l 5.0 , 2.40E-05 1.0 Yes
ug/l 6.6 315605 | 1.0 Yes
1, I-Dxch ¢ ug/l 5.0 2.40E-05 1.0 Yes
1,1-Dich} gl 5.0 2.40E-05 1.0 Yes
i ugh 5.0 2 40E-05 1.0 Yes
ug/l 5.0 2.40E-05 1.0 Yes
ug/l 50 2.40E-05 1.0 Yes
ug/l 60.0 2.87E-04 1.0 Yes
wgl | 5.0 2.40E-05 0.05 Yes
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TABLE 812,316-10 ' Page 2 of 4
SOURCE CONCENTRATIONS Al 'VALUES AND PREDICTED

LEACHATE CONCEN ONS - ORGANIC SOIL -
Clinton Laidfil No.3 : «»}
o ‘Conceh‘f‘ration in Pl“é‘ ed LCC AGQS Orgamc " AGQS>
Porameter L UM | Leachiate’ - |inGroun Wa*"l. _Soit | Predicted LCC?)
12-D1chlorobenzene : o wgd | 1.0 ‘ 79806 | 1.0 1 Yes
1,2-Dichlorocthane ug/l 5.0 240E-05 T 1.0 ¢
12-D1Chlorogfepane _ » ug/l 5.0 : R 1.0
’ ' 5.0 - 1.0,
432 . Lo
.50 1.0
5.0 NA
9.6 1.0
1000.0 - NA
5.0 1.0

100

5.0 %

Xanone, (MBK) i F T ag 5.0 E
3-Methylphenol(o-cresol) b e NA
2-Nitrophenol L upt NA
2-Propaiiol L] ugh ~NA
3,3-Diclilorobenzidine g/l - NA :
113, 4<Methylphenol(m,p-Cresol) © - | ug/l . O7Ex 10.0 Yes
4,4'-DDD g/l 4.79E:07 ____NA NA
44“DDE B ug/l 4.79E07 | NA NA
4,4%DDT ug/l 9.58F-07 | 0.10 Yes
4,6:Dinitro-2-methylphenol | g/l . 2.40E-04 ) NA NA
4-Bromophenyl-phenylether 1 ugl 4.79E:05 . " NA NA
{l4-Chiorophenyl-phenylether ug/l 4.79E:05 NA NA
4-Chlorotoluene - “agh 240B:05 | 1.0 Yes
4-Methyl-2-Pentanone(MIBK) ug/l 5.86E-04 50 ’ Yes
4-Nitrophenol “ug/l 240E-04 | NA NA
\lAcenaphthene ug/l - 4.79E-05 NA NA
Aceétone y ug/l 5.26E-03 ‘ - 10.0 Yes
Alachlor ug/l © 6.23E:06 0.40 . Yes
Aldicarb ug/l ~ 3:83E-06 0.40 Yes
Aldrin 1 upht 240807 [ 0.05 " Yes
|lalpha-BHC B 2.40E-07 -~ NA NA
Anthracene ] ugn 4.79E:05 NA "NA
Aroclor 1016 LY owe |} 9.58E-04 0.50 Yes
" fAroclor 122 ug/t | 0.5  2.40E06 0.50 Yes
: _ g |- 0.5 2.40E-06 _ 0.50 Yes
Aroclor 1242 ug/l 05 2.40E-06 -0.50 Yes
Aréclor 1248 ug/l 0.5 2408-06 | 0.50 Yes T
Aroclor 1254. ug/l 0.5 2.40E-06 0.50 Yes }
Atoclor 1260 ug/l 05 240E-06 | 0.50 . Yes' e
Atrazine g/l 1.80 8.61E-06 ' 0.20 | Yes
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TABLE 812.316-10
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED

LEACHATE CONCENTRATIONS - ORGANIC SOIL

Clinton Landfill No. 3
Piraineter ﬁnits COnegn;‘rfa;;(,la in f."?iirfe'd‘ic’ft'pd‘if(fé' "AGQS® Organic
SRR Leachate _}in Gr Soil
ug/l 10:0 4. 79E—05 NA
ug/l 0.51 2.44E-06 0.20 Yes
ug/l 10,0 4 J9E-05 NA NA
ug/l 10.0 ; NA NA.
ug/l 10.0 NA NA
ug/l 0.05 NA “NA
—chloroethexy)meﬁxane ug/l 10:0 4:79 : NA NA
is(2-chloroe _Xl)cthcr _ugll 10,0 4.79E-05 NA NA
hthalate ug/l 447 2.14E-04 6.0 Yes _
er 1 ugt 100900 479E-02 NA __NA
1 ugi ‘ 1.0 "~ Yes .
el 10 222
ugl | 1.0
_ught 1.0
ug/l 2.0
g/l NA NA
ug/l 15 Yes
ug/l 26.0 Yes,
ug/l 1.0 Yes
ugft 0.50 Yes
i ugl 1.0 Yes.
ug/l 6:91F 2.0 Yes
ug/l 2 40E-05 v 1.0 Yes
ug/l _4:79E-05 2.0 Yes
: ug/l 4. 79E~()5 _ NA NA
lcxs-l 2-D1chI9roethene u 1.0 Yes
cis-1,3-Dichletopropene ugl 1.0 Yes
Hldelta-BHC R ug/l 2:40E-0 NA NA
Dibenze(a;h)anthracene ug/l 479E-05 NA NA
Dibromochloremethane ug/l 2.40E-05 1.0 Yes
[Dibromomethane ug/l 2.4DE-05 - 1.0 ~ Yes
Dichlorodifluoromethane , ug/l 2.23E-05 2.0 Yes
Diethyl phthalate ug/l 60 8 2.91E-04 10.0 Yes
i-n-butyl phthalate ug/l 10.0 4.79E-05 10.0 Yes .
di-n-octyl phthalate ug/l 10.0 4.79E-05 NA . NA
Dioxin Screen ug/l 10.0 - 4,79E-05 NA NA -
Endosulfan 1 ug/l 0.05 2.408-07 NA NA
Endosuifan I1 ugfl 0.1 4.719E-07 NA NA
Endosulfan Sulfate ug/l 0.1 4.79E-07 NA NA
Endrin ug/l 0.1 4.79E-07 0.10 Yes
Endrin Aldehyde ug/l 0.1 4. 79E-07 NA NA
Ethyl Acetate ug/l 10.0 9 V NA NA
Ethylbenzene ug/l 26.2 1.0 Yes
Ethylene dibromide ug/l 0.05 ) ADE: 0.050 " Yeés
{|Fluoranthene ug/l 10.0 4.79E-05 NA ‘NA
Fluorenc ug/l 10.0 . 4.79E-05 NA NA
ig?mma—BHC (Lindane) ug/l 0.05 - 2.40E-07 0.050 Yes
Heptachlor ugfl 0.05 2.40E-07 0.050 Yes
}}_igptachlor epoxide ug/l 0.05 2.40E-07 0.050 Yes
Hexachlorobenzene ug/l 10.0 4.79E-05 NA NA
Hexachlorobutadiene ug/} 10.0 4.79E-05 10.0 Yes
Hexachlorocyclopentadiene ug/l 10.0 4.79E-05 10.0 Yes
Hexachloroethane ug/l 10.0 4.79E-05 NA NA
T\Projects\91-118 CL\Permit Applications\CLI #3 Initial BOL Application Log 2005-070\.eachate\PredictedLCC.xIs




TABLE 812.316-10 - Page 4 of 4
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - ORGANIC SOIL -
Clinton Landfill No. 3
. _. Contentration-in| Predicted LCC | AGQS® Organic AGQS >
Fa amet?: } Umts 1o Leae vm Gronndwater o .Seil Predicted LCC?
479E:05 | NA ' NA
2.40E-05 1.0 Yes
4.58E-05 1.0 Yes
2.23E-04 1.0 Yes -
4779E-06 0.50 . Yes
"2.10E-0 50 " Yes
X 10.0 Yes
4. 79E-03 NA NA
2.40E-05 1.0 Yes
4.79E-05 NA NA
- 4.79E-05 NA NA
: NA o NAL b
, » CONAL
ugh | 1.0 . Yes’
o) owgd | 3 1.0 Yes
_uglt 9.58E-06 :0.20 Yes
ug/l 2.00E-06 0.050 Yes
ugfl 4.79B:05 NA NA
1 ugd 4.20E-04 1.0 Yes
| ugd |- 479}3-05 NA ~ NA
| ugd | ' NA NA
_ugll 1.0 Yes-
ug/l 0.050 Yes
ug/l : 1.0 Yes
“ug/l 2. 4013-05 1.0 Yes
! ugl | - : _3.04E-05 10 Yes
Tetrahydroﬁiran ug/l - 605.7. 2.90E-03 20.0 Yes
WiToliene up/l . 163.8 7.84E-04 2.0 Yes
{Toxaphene ug/l 18 8.62E-06 - 15 Yes
ltrans-1,2+Dichloroethene ugfl 50 2.40E-05 1.0 Yes
irans-1,3-Dichloropropene ug/l 5.0 2.40E-05 1.0  Yes
ltrans-1,4-Dichloro:2-Butene ug/l 5.0 2.40E-05 1.0 Yes
Trichloroethent ug/l . 82 3.92E-05 1.0 Yes
Trichlorofluotomethane ug/l 10,0 4.79E-05 1.0 Yes
Vinyl Acetate ug/l 10.0 4.79E-05 5.0 Yes
Vinyl Chleride ug/l 6.9 3.28E-05 - 2.0 Yes
Xz,l,énas; Total ugl | 640, 306604 | . 30 Yes

Notes:

1. Conceritration in leachate is the Upper 95% Confidence Limit detived from the background leachate monitoring data

from Clinton Landfill No. 2.

2. Prédicted Concentration in'Groundwater is the normalized concentration based on the baseline model results as detailed
in Section 812:316. Notmalized concentration for the Ofganic Soil = 4.790 x 10°.

3. Applicable Grotnidwater Quality Standard (AGQS) is established-as the Upper 95% Tolerance Limit.

4. mgfl= Millig"r;ains per liter = parts per million (ppm); pg/l= Micrograms per liter = parts pet billion (ppb)

5. NA = Not Applicable
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PDC Project No. 91-0118

Application for Permit to Develop a Non-Hazardous Landfill
June 2006

Clinton Landfill No. 3
DeWitt County, lllinois
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APPENDIX N.2

GROUNDWATER IMPACT
ASSESSMENT INPUT
PARAMETER BACKUP,
MODEL RUNS, AND
ADDITIONAL INFORMATION
PROVIDED TO THE IEPA
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