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********************************* *********************************************

******************************************************************************
**

**

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**

**
**

**
**

******************************************************************************
*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP.D4
C: \HELP3 \cl inton\TEMP . D7
C: \HELP3\clinton\SOLAR. D13
C: \HELP3 \cliriton\EVAP DC .Dll
C: \HELP3\cl inton\SOIL DC. D10
C: \HELP3 \clinton\CLIN DC1 - OUT

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (DAILY COVER 1 YR.)

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

THICMJESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL

= 0.3100 VOL/VOL
= 0.639999998000E-04 CM/SEC

**

**

**

**

**

**

**

TIME: 13:24 DATE: 1/ 6/2009

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

LAYER 2



THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS =

POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
fliL PLACEMENT QUALITY

= 120.00 INCHES
= 0.5010 VOL/VOL
= 0.2840 VOL/VOL

0.1350 VOL/VOL
0.2600 VOL/VOL

= 0.190000006000E-03 CM/SEC

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL
0.0450 VOL/VOL

0.299999993000E-0l CM/SEC
= 2.00 PERCENT
= 170.0 FEET

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC

1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

THICKNESS
POROSITY

LAYER 5

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

C

C

C

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

0.24 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL
0.7470 VOL/VOL

= 0.300000003000E-08 CM/SEC



LAYER 6

TN I CKNE S S
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 7

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. NYD. COND. =

S LOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

2.00000000000 CM/SEC
2.00 PERCENT

= 170.0 FEET

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

LAYER 9



THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW

= 36.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

= 0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC
= 0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 93.10
= 0.0 PERCENT
= 1.000 ACRES
= 6.0 INCHES
= 1.860 INCHES
= 2.784 INCHES
= 1.122 INCHES
= 0.000 INCHES

49.150 INCHES
= 49.150 INCHES

0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

C

C

(

= 40.10 DEGREES
= 0.00
= 117
= 290
= 6.0 INCHES
= 10.30 MPH
= 71.00 %
= 65.00 %
= 70.00 %
= 72.00 %

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC



1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.364 0.300 0.670 3.008 1.564 4.079
2.441 3.051 1.803 2.092 0.800 0.639

LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 3 0.0490 0.1401 0.1240 0.3347 0.8491 0.7574

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0001 0.0002 0.0001

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 9 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

7 ERAL DRAINAGE COLLECTED 0.0046 0.0042 0.0047 0.0045 0.0047 0.0045
:ROM LAYER 7 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



MONTHLY SUMMARIES FOR DAILY HEADS (INCHES) (

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 4 0.079 0.226 0.207 0.540 1.415 1.222

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 4 0.057 0.032 0.144 0.151 0.170 0.280

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 6 0.000 0.000 0.000 0.006 0.032 0.078

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 6 0.000 0.000 0.000 0.003 0.013 0.011

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

.. •************************************************************************** k

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 0.000 0.000 0.00

EVAPOTRANSPIRATION 20.809 75537.781 68.34

DRAINAGE COLLECTED FROM LAYER 3 2.2542 8182.926 7.40

PERC./LEAKAGE THROUGH LAYER 4 0.000403 1.465 0.00

AVG. HEAD ON TOP OF LAYER 4 0.3073

PERC./LEAKAGE THROUGH LAYER 6 0.000126 0.459 0.00

AVG. HEAD ON TOP OF LAYER 6 0.0097

SUBSURFACE INFLOW INTO LAYER 9 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 7 0.0548 199.037 0.18

‘ERC./LEAKAGE THROUGH LAYER 9 0.000000 0.000 0.00c
AVG. HEAD ON TOP OF LAYER 8 0.0001

CHANGE IN WATER STORAGE 7.386 26812.682 24.26



SOIL WATER AT START OF YEAR 49.503 179696.875

SOIL WATER AT END OF YEAR 56.890 206509.562

SNOW WATER AT START OF YEAR 0.000 0.000 000

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 0.025 0.00

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54) 3.84 3.56 3.15 2.02 2.10 2.81

( STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.364 0.300 0.670 3.008 1.564 4.079
2.441 3.051 1.803 2.092 0.800 0.639

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.0000 0.0000 0.0000 0.0000 0.Q000 0.0000
0.0490 0.1401 0.1240 0.3347 1 0.7574

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



0.0000 0.0000 0.0000 0.0001 0.0002 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO LAYER 9

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 7

TOTALS 0.0046 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 9

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.00””
0.0000 0.0000 0.0000 0.0000 0.0000 0.00 -

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0790 0.2259 0.2066 0.5398 1.4151 1.2216

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE I-lEAD ON TOP OF LAYER 6

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0002 0.0002 0.0061 0.0324 0.0778

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00’’’

DAILY AVERAGE HEAD ON TOP OF LAYER B

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001



STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 0.000 ( 0.0000) 0.00 0.000

EVAPOTRANSPIRATION 20.809 ( 0.0000) 75537.78 68.339

LATERAL DRAINAGE COLLECTED 2.25425( 0.00000) 8182.926 7.40312
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0.00040 ( 0.00000) 1.465 0.00133
LAYER 4

AVERAGE HEAD ON TOP 0.307 ( 0.000)
OF LAYER 4

( RCOLATION/IJEAKAGE THROUGH 0.00013 ( 0.00000) 0.459 0.00042( ‘lAYER 6

AVERAGE HEAD ON TOP 0.010 ( 0.000)
OF LAYER 6

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 9

LATERAL DRAINAGE COLLECTED 0.05483 ( 0.00000) 199.037 0.18007
FROM LAYER 7

PERCOLATION/LEAKAGE THROUGH 0.00000 C 0.00000) 0.000 0.00000
LAYER 9

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 8

CHANGE IN WATER STORAGE 7.386 ( 0.0000) 26812.68 24.258



******************* ***********************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.000 0.0000

DRAINAGE COLLECTED FROM LAYER 3 O03242 117 67963

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000006 0.02250

AVERAGE HEAD ON TOP OF LAYER 4 1.621

MAXIMUM HEAD ON TOP OF LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 24.6 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000001 0.00378

AVERAGE HEAD ON TOP OF LAYER 6 0.092

DRAINAGE COLLECTED FROM LAYER 7 0.00015 0.54877

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 8 0.000

MAXIMUM HEAD ON TOP OF LAYER 8 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 7
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4640

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1870

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

*** ***************** **********************************************************



FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)

1 2.5364 0-4227

2 37.6614 EJ3131

3 0.7882 0.0657!
I

4 0.0000 0.0000

5 0.1767 0.7482

6 0.0000 0.0000

7 0.0021 0.0105

8 0.0000 0.0000

9 15.3720 \o.4270}

SNOW WATER 0.000

******************************************************************************

(C
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******************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONNENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
**

**
**

**

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\cliraton\PRECIP .D4
C: \HELP3\clinton\TEMP . D7
C: \HELP3\clintczn\SOLAR.D13
C: \HELP3\clinton\EVAP IC .Dll
C: \HELP3 \clinton\SOIL ILl. D10
C: \HELP3\clinton\CLIN ILl .OUT

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 1)

(

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

= 12.00 INCHES
= 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

**

**

c.
**

**

**

**

**

******************************************************************************

TIME: 14:35 DATE: 1/ 6/2009

THICKNESS
POROSITY

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

C’



LAYER 2

FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2869 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 4

THICJJESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. CDND. =

SLOPE
DRAINAGE LENGTH

= 12.00 INCHES
= 0.4170 VOL/VOL

0.0450 VOL/VOL
0.0180 VOL/VOL
0.0657 VOL/VOL

0.299999993000E-01 CM/SEC
= 2.00 PERCENT
= 170.0 FEET

TYPE 4 — FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 1.00 HOLES/ACRE

THICKNESS
POROSITY

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

= 240.00 INCHES
0.5010 VOL/VOL

THICKNESS
POROSITY

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

= 120.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.1350 VOL/VOL
0.3138 VOL/VOL

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 5



= 10.00 HOLES/ACREFML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. 1-JYD. COND.
SLOPE
DRAINAGE LENGTH

= 4 - POOR

0.24 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL

= 0.7489 VOL/VOL
= 0.300000003000E-08 CM/SEC

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL

= 0.0104 VOL/VOL
= 2.00000000000
= 2.00 PERCENT
= 170.0 FEET

LAYER 9
C

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

C

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

LAYER 8

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

CM/SEC

TYPE 4 - FLEXIBLE MEMBRANE LINER



MATERIAL TEXTURE NUMBER 35
THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

= 0.06 INCHES
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 10

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW

= 36.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 89.10
= 75.0 PERCENT
= 1.000 ACRES
= 14.0 INCHES
= 4.294 INCHES
= 6.570 INCHES
= 2.514 INCHES
= 0.000 INCHES
= 126.571 INCHES
= 126.571 INCHES
= 0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTR.ANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUM LEAF AREA INDEX =

START OF GROWING SEASON (JULIAN DATE) =

= 40.10 DEGREES
1.00

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

= 0.4270
= 0.10000000
= 0.05

VOL/VOL
1000E—06 CM/SEC

INCHES/YR
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END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE
AVERAGE 2ND QUARTER RELATIVE
AVERAGE 3RD QUARTER RELATIVE
AVERAGE 4TH QUARTER RELATIVE

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS
COEFFICIENTS FOR

SYNTHETICALLY GENERATED USING
CHICAGO ILLINOIS

WAS SYNTHETICALLY GENERATED USING
CHICAGO ILLINOIS

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.66
3.84

0.58 2.21 3.11 1.87 4.54
3.56 3.15 2.02 2.10 2.81

T INOF F

EVAPOTRANSPIRATION

0.022 0.055 0.639 0.049 0.000 0.00’
0.064 0.309 0.283 0.001 0.000 0.16

HUNIDITY
HUMIDITY
HUMIDITY
HUMIDITY

= 290
= 14.0 INCHES

10.30 MPH
= 71.00 *
= 65.00
= 70.00 %
= 72.00 %

C”

C

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

( 21.40 26.00 36.00 48.80 59.10 68.60
. 73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA
COEFFICIENTS FOR

AND STATION LATITUDE = 40.10 DEGREES

PRECIPITATION

0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624



LATERAL DRAINAGE COLLECTED 0.6637 0.7563 0.6956 0.7233 0.6753 0.4859
FROM LAYER 4 0.2907 0.1857 0.3372 0.4886 0.4255 0.2282

P”RCOIJATION/LEAKAGE THROUGH 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
AYER 5 0.0000 0.0000 0_cool 0.0001 0.0001 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0_eeoc 0.0000 0.0000 0.0000 0.0000
LAYER 7 0.0000 0.0000 0.0000 0.0000 0_eeoc 0.oooo

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 10 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 8 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUIvIMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.909 1.350 1.122 1.205 1.089 0.810
TOP OF LAYER 5 0.469 0.300 0.562 0.788 0.709 0.368

STD. DEVIATION OF DAILY 0.155 0.036 0.156 0.042 0.085 0.096
HEAD ON TOP OF LAYER 5 0.094 0.062 0.151 0.015 0.085 0.084

ThRAGE DAILY HEAD ON 0.158 0.186 0.218 0.235 0.236 0.236
TOP OF LAYER 7 0.236 0.236 0.236 0.236 0.236 0.236

STD. DEVIATION OF DAILY 0.006 0.010 0.008 0.002 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000

ANNUAL TOTALS FOR YEAR 1

INCHES Cu. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.599 5803.792 5.25

VAPOTRANSPIRATION 25.494 92543.281 83.72

DRAINAGE COLLECTED FROM LAYER 4 5.8560 21257.264 19.23



PERC./LEAKAGE THROUGH LAYER 5 0.001021 3.704 0.00

AVG. HEAD ON TOP OF LAYER 5 0.8068

( ERC./LEAKAGE THROUGH LAYER 7 0.000540 1.962 0.00

AVG. HEAD ON TOP OF LAYER 7 0.2238

SUBSURFACE INFLOW INTO LAYER 10 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 8 0.0553 200.826 0.18

PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 9 0.0001

CHANGE IN WATER STORAGE -2.499 -9072.784 -8.21

SOIL WATER AT START OF YEAR 126.925 460737.969

SOIL WATER AT END OF YEAR 124.426 451665.187

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 0.076 0.00

****************************************************************************.. -.*

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.00c
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION



TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.5637 cC563 0.6956 0.7233 0.6753 0.4859
0.2907 0.1857 0.3372 0.4886 0.4255 0.2282

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0000 0.0000 0.0001 0.0001 0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

7_’
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(JUBSURFACE INFLOW INTO LAYER 10

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

(U
DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.9091 1.3504 1.1219 1.2054 1.0892 0.8098



0.4689 0.2996 0.5620 0.7880 0.7091 0.3680

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00 -

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.1577 0.1859 0.2178 0.2352 0.2362 0.2362
0.2362 0.2362 0.2362 0.2362 0.2362 0.2362

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

**** ***************************************************************************

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCEN

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

EVAPOTRANSPIRATION 25.494 ( 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED V00( 0.00000) 21257.264 19.23151
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00102 C 0.00000) 3.704 0.00335
LAYER 5

AVERAGE HEAD ON TOP 0.807 ( 0.000)
OF LAYER 5

PERCOLATION/LEAKAGE THROUGH 0.00054 ( 0.00000) 1.962 0.00177
LAYER 7

AVERAGE HEAD ON TOP 0.224 ( 0.000)
OF LAYER 7

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 10

TERAL DRAINAGE COLLECTED 0.05532 ( 0.00000) 200.826 0.1816
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10



AVERAGE HEAD ON TOP 0.000 ( 0000)
OF LAYER 9

lANGE IN WATER STORAGE -2.499 ( 0.0000) -9072.78 -8.208

*******************************************************************************

((



******************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1 (
(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 4 777 100.79976

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000005 0.01865

AVERAGE HEAD ON TOP OF LAYER 5 1.388

MAXIMUM HEAD ON TOP OF LAYER 5

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 22.4 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000002 0.00552

AVERAGE HEAD ON TOP OF LAYER 7 0.236

DRAINAGE COLLECTED FROM LAYER 8 0.00015 0.55052

PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000 (
AVERAGE HEAD ON TOP OF LAYER 9 0.000

MAXIMUM HEAD ON TOP OF LAYER 9 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM ‘lEG. SOIL WATER (VOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using McEnroes equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

******************************************************************************

(S



*** ***************************************************************************

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 69.2579

3 34.0800 [.284o\

4 0.6127 [EOSE1

5 0.0000 0.0000

6 0.1774 0.7509

7 0.0000 0.0000

8 0.0021 0.0105

9 0.0000 0.0000

10 15.3720 [O.4270\

SNOW WATER 0.000

4. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

k*********** ** ***** * * ** ** *** ** ** ** * * ******** ************** ***************** *
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*** ***************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONNENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
** **

** **

*** ***************************************************************************

*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP .D4
C: \HELP3\clinton\TEMP .07
C: \HELP3\cliriton\SOLAR.D13
C: \HELP3\cliriton\EVAPIC.D11
C: \HELP3\clinton\SOIL 1L2 .D10
C: \HELP3\clinton\CLIN IL2 .OUT

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

THICFJESS
POROSITY
FIELD CAPACITY
WILTING POINT

= 0.3100 VOL/VOL
= 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

**

**

**

**

**

*** ***************************************************************************

**

**

**

**

**

**

**

TIME: 14:53 DATE: 1/ 6/2009

6
TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 2)

*** ******** * ******* **** ***** * ** *************** * ************* **** ***** ***

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 11

= 12.00 INCHES
= 0.4640 VOL/VOL



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2869 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2886 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

C
LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUIVIBER 9

THICKNESS = 120.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 5

TYPE 2 — LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0511 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.299999993000E-01 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET



LAYER 6

TH I CIOJE S S
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER
EFFECTIVE SAT. HYD.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

0.24 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL

= 0.4000 VOL/VOL
= 0.7489 VOL/VOL
= 0.300000003000E-08

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 9

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE MJMBER 17

CONTENT
COND. CM/SEC

LAYER 8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0-20 INCHES



POROSITY 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0104 VOL/VOL CEFFECTIVE SAT. HYD. COND. = 2.00000000000 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

LAYER 10

TYPE 4 — FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 11 C

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 36.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = O.100000001000E-06 CM/SEC
SUBSURFACE INFLOW = 0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER = 89.10
FRACTION OF AREA ALLOWING RUNOFF 75.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 14.0 INCHES CINITIAL WATER IN EVAPORATIVE ZONE 4.294 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 6.570 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 2.514 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 192.084 INCHES



TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 192.084 INCHES
= 0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY
COEFFICIENTS FOR CHICAGO

= 40.10 DEGREES
= 1.00
= 117
= 290
= 14.0 INCHES
= 10.30 MPH
= 71.00 %
= 65.00 %
= 70.00 %
= 72.00 *

GENERATED USING
ILLINOIS

NORNAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/Jul, FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES



MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN1

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0-000 0.168

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

LATERAL DRAINAGE COLLECTED 0.1194 0.1583 0.1480 0.2296 0.0922 0.0784
FROM LAYER 5 0.1680 0.3544 0.3677 0.1715 0.0864 0.1318

PERCOLATION/LEAKAGE THROUGH 0-0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 11 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 9 0.0047 0.0047 0.0045 0.0047 0.0045 0.0 7

COLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 11 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.193 0.283 0.239 0.383 0.149 0.131
TOP OF LAYER 6 0.271 0.572 0.613 0.277 0.144 0.213

STD. DEVIATION OF DAILY 0.019 0.033 0.054 0.050 0.053 0.016
HEAD ON TOP OF LAYER 6 0.125 0.044 0.020 0.118 0.026 0.065

AVERAGE DAILY HEAD ON 0.146 0.142 0.138 0.137 0.134 0.126
TOP OF LAYER 8 0.120 0.124 0.133 0.136 0.130 0.124

STD. DEVIATION OF DAILY 0.002 0.001 0.001 0.000 0.002 0.002
HEAD ON TOP OF LAYER 8 0.001 0.002 0.003 0.001 0.002 0.002

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 10 0.000 0.000 0.000 0.000 0.000 0.000

5T1). DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.OC
EAD ON TOP OF LAYER 10 0.000 0.000 0.000 0.000 0.000 0.000



*******************************************************************************

PRECIPITATION

RUNOFF

EVAPOTRANS PIRATION

DRAINAGE COLLECTED FROM LAYER 5

PERC./LEAKAGE THROUGH LAYER 6

AVG. HEAD ON TOP OF LAYER 6

PERC./LEAKAGE THROUGH LAYER 8

AVG. HEAD ON TOP OF LAYER 8

SUBSURFACE INFLOW INTO LAYER 11

DRAINAGE COLLECTED FROM LAYER 9

PERC./LEAJCAGE THROUGH LAYER 11

‘VG. HEAD ON TOP OF LAYER 10

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

ANNUAL TOTALS FOR YEAR

INCHES

30.45

1

CU. FEET PERCENT

110533.531 100.00

1.599 5803.792 5.25

25.494 92543.281 83.72

2.1056 7643.417 6.92

0.000346 1.258 0.00

0.2887

0.000428 1.555 0.00

0. 1327

0.054800 198.924 0.18

0.0552 200.419 0.18

0.000000 0.000 0.00

0. 0001

1.251 4541.377 4.11

192.438 698549.562

193.689 703090.937

0.000 0.000 0.00

0.000 0.000 0.00

0.0000 0.169 0.00

0.66 0.58 2.21 3.11 1.87 4.54



2 P 2 R 2 ic 2 fl’) o in 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.0C

RUNOFF

TOTALS 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 5

TOTALS 0.1194 0.1583 0.1480 0.2296 0.0922 0.0784
0.1680 0.3544 0.3677 0.1715 0.0864 0.1318

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DERCOLATION/LEAKAGE THROUGH LAYER 6 C
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO LAYER 11

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 9

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.000u
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 11



TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 6

AVERAGES 0.1926 0.2826 0.2387 0.3826 0.1487 0.1307
0.2710 0.5716 0.6127 0.2767 0.1440 0.2125

STD. DEVIATIONS 0.0000 00000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 8

AVERAGES 0.1464 0.1420 0.1385 0.1372 0.1341 0.1264
0.1204 0.1237 0.1325 0.1363 0.1302 0.1241

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 10

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 ThROUGH 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

EVAPOTR.ANSPIRATION 25.494 ( 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED 2.10562 ( 0.00000) 7643.417 6.91502
FROM LAYER 5

‘RCOLATION/LEAKAGE THROUGH 0.00035 ( 0.00000) 1.258 0.00114
\ LAYER 6

AVERAGE HEAD ON TOP 0.289 ( 0.000)
OF LAYER 6



PERCOLATION/LEAKAGE THROUGH 0.00043 ( 0.00000) 1.555 0.00141
LAYER 8

JERAGE HEAD ON TOP 0.133 ( 0.000) C
OF LAYER 8

SUBSURFACE INFLOW INTO 0.05480 198.924 0-17997
LAYER 11

LATERAL DRAINAGE COLLECTED 0.05521 ( 0.00000) 200.419 0.18132
FROM LAYER 9

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 11

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 10

CHANGE IN WATER STORAGE 1.251 ( 0.0000) 4541.38 4.109

*******************************************************************************

L



*** **-***************************************************** ********************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 5 0.01304 47.32682

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000002 0.00791

AVERAGE HEAD ON TOP OF LAYER 6 0.652

MAXIMUM HEAD ON TOP OF LAYER 6 1.196

LOCATION OF MAXIMUM HEAD IN LAYER S
(DISTANCE FROM DRAIN) 13.9 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 8 0.000001 0.00447

AVERAGE HEAD ON TOP OF LAYER 8 0.150

DRAINAGE COLLECTED FROM LAYER 9 0.00015 0.54945

PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 10 0.000

MAXIMUM HEAD ON TOP OF LAYER 10 0-004

LOCATION OF MAXIMUM HEAD IN LAYER 9
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using Mcbnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol. 119, No. 2, March 1993, pp. 262-270.



*** ***************************************************************************

FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)

1 4-5699 0.3808

2 69.2579 r6:i886

3 68.1600

4 35.1104

5 0.6862 fljj572}

6 0.0000 0.0000

7 0.1768 0.7486

8 0.0000 0.0000

9 0.0021 0.0105

10 0.0000 0.0000

11 15.3720 L°.L.Z2J
SNOW WATER 0.000

******************************************************************************

-/



EXHIBIT 8 (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - LIFT 3

I’ -

(K



** * *** ** ** * * * * * * * ** * * ** * * ** * * * ** * ** * ** * * ***** ******** ** *** * * ** * *** ** ***** **** *

*** ***************************************************************************
*“•

**

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONNENTAL LABORATDRY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

C

**
**

**
**

*** ***************************************************************************

*** -***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clintcn\PRECIP.D4
C: \HELP3\cl inton\TEMP D7
C: \HELP3 \clinton\ SOLAR. D13
C: \HELP3\clinton\EVAPIC.D11
C: \HELP3\clinton\SOIL IL3 .D10
C: \HELP3 \clinton\CLIN 1L3 OUT

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE: SATURATED HYDRAULIC
FOR ROOT CHANNELS

*t

**

**

**

**

**

**

**

**

TIME: 15: 5 DATE: 1/ 6/2009

C
*** ***************************************************************************

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 3)

LAYER 1

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

= 12.00 INCHES
= 0.4640 VOL/VOL

0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL

= 0.6399
CONDUCTIVITY
IN TOP HALF

99998000E—04 CM/SEC
IS MULTIPLIED BY 1.80

OF EVAPORATIVE ZONE.



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2869 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2886 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VDL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2926 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0572 VOL/VOL
EFFECTIVE SAT. HID. COND. = 0.299999993000E-01 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH 170.0 FEET

THICKNESS =

POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

FML PIMIOLE DENSITY =

FML INSTALLATION DEFECTS =

FML PLACEMENT QUALITY =

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.199999996000E-12 CM/SEC
1.00 HOLES/ACRE (10.00 HOLES/ACRE

4 - POOR

LAYER 8

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 0.24 INCHES
0.7500 VOL/VOL

= 0.7470 VOL/VOL
0.4000 VOL/VOL
0.7482 VOL/VOL

= 0.300000003000E—08 CM/SEC

LAYER 9

Till CKNE SS
POROSITY
FIELD CAPACITY
WILTING POINT

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL

((

C

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

0.0000 VOL/VOL



INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 10

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THIC1QESS =

POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW =

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0104 VOL/VOL

2.00000000000 CM/SEC
2.00 PERCENT

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.0000 VOL/VOL

0.199999996000E-12 CM/SEC
HOLES/ACRE
HOLES/ACRE

1.00
= 10.00
= 4 - POOR

36.00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

= 0.100000001000E-06 CM/SEC
0.05 INCHES/YR

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

= 170.0 FEET

LAYER 11

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

LAYER 12

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16



GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 89.10
75.0 PERCENT
1.000 ACRES

= 14.0 INCHES
INCHES
INCHES
INCHES

= 0.000 INCHES
= 261.349 INCHES
= 261.349 INCHES
= 0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUN LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

= 40.10 DEGREES
= 1.00
= 117
= 290
= 14.0 INCHES

10.30 MPH
= 71.00
= 65.00
= 70.00
= 72.00

C.

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL ME,RN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

(

4.294
6.570
2.514

21.40 26.00 36.00 48.80 59.10 68.60



73.00 71.90 64.70 53.50 39.80 2770

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

H;ERAL DRAINAGE COLLECTED 0.2538 0.2927 0.3480 0.3537 0.2456 0.3069
FROM LAYER 6 0.1603 0.1271 0.0898 0.0922 0.2949 0.3464

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0001 0.0001 0.0000 0.0001
LAYER 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 12 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 10 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 12 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

flUPRAGE DAILY HEAD ON 0.409 0.523 0.561 0.589 0.396 0.511
1P OF LAYER 7 0.259 0.205 0.150 0.149 0.491 0.559

STD. DEVIATION OF DAILY 0.027 0.043 0.038 0.049 0.050 0.113
HEAD ON TOP OF LAYER 7 0.010 0.015 0.013 0.055 0.093 0.083



AVERAGE DAILY HEAD ON 0.096 0.100 0.107 0.116 0.120 0.125
TOP OF LAYER 9 0.125 0.121 0.116 0.109 0.108 0.116

P. DEVIATION OF DAILY 0.001 0.002 0.002 0.003 0.000 0.002
FAD ON TOP OF LAYER 9 0.001 0.001 0.002 0.002 0.002 0.0

S - -

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*** ****************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.599 5803.792 5.25

EVAPOTRANSPIRATION 25.494 92543.281 83.72

DRAINAGE COLLECTED FROM LAYER 6 2.9112 10567.732 9.56

(2ERC./LEGE THROUGH LAYER 7 0.000479 1.741 O.O0c

AVG. HEAD ON TOP OF LAYER 7 0.4002

PERC./LEAKAGE THROUGH LAYER 9 0.000405 1.472 0.00

AVG. HEAD ON TOP OF LAYER 9 0.1133

SUBSURFACE INFLOW INTO LAYER 12 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 10 0.0552 200.335 0.18

PERC./LEAKAGE THROUGH LAYER 12 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 11 0.0001

CHANGE IN WATER STORAGE 0.446 1617.371 1.46

SOIL WATER AT START OF YEAR 261.703 949980.375

SOIL WATER AT END OF YEAR 262.148 951597.750

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

cNOW WATER AT END OF YEAR 0.000 0.000 0.00

AWAL WATER BGET BACE 0.0000 -0.057



* ********* * **** ***** ** * ****** * ****** * **** * ** ** * * * ********* * **** ****** * *** ** **

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

SW. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.2538 0.2927 0.3480 0.3537 0.2456 0.3069
0.1603 0.1271 0.0898 0.0922 0.2949 0.3464

SW. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

TOTALS 0.0000 0.0000 0.0001 0.0001 0.0000 0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 9

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



SUBSURFACE INFLOW INTO LAYER 12

TOTALS 0.0047 0.0042 0.0047 0-0045 0.0047 0.0045

1- 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 10

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 12

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.4094 0.5226 0.5612 0.5895 0.3960 0.51
0.2585 0.2049 0.1497 0.1487 0.4914 0.55i

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.0960 0.1001 0.1071 0.1160 0.1203 0.1250
0.1253 0.1213 0.1157 0.1091 0.1081 0.1161

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 11

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

e * ***** ** ******* * * * * * ** ******* * * ******** * ******** **** * ******* * ** ******** ** *

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT



PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

VAPOTRANSPIRATION 25.494 ( 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED 2.91122 ( 0.00000) 10567.732 9.56066
FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH 0.00048 ( 0.00000) 1.741 0.00157
LAYER 7

AVERAGE HEAD ON TOP 0.400 ( 0.000)
OF LAYER 7

PERCOLATION/LEAKAGE THROUGH 0.00041 ( 0.00000) 1.472 0.00133
LAYER 9

AVERAGE HEAD ON TOP 0.113 ( 0.000)
OF LAYER 9

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 12

LATERAL DRAINAGE COLLECTED 0.05519 C 0.00000) 200.335 0.18124
FROM LAYER 10

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
(QLAYER 12

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 11

CHANGE IN WATER STORAGE 0.446 C 0.0000) 1617.37 1.463



*** ***************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
(

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 6 0.01297 47.09740

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000002 0.00786

AVERAGE HEAD ON TOP OF LAYER 7 0.649

MAXIMUM HEAD ON TOP OF LAYER 7 1.191

LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN) 13.9 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000001 0.00419

AVERAGE HEAD ON TOP OF LAYER 9 0.127

DRAINAGE COLLECTED FROM LAYER 10 0.00015 0.54919

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000

( AVERAGE HEAD ON TOP OF LAYER 11 0.000 C
MAXIMUM HEAD ON TOP OF LAYER 11 0.004

LOCATION OF MAXIMUM HEAD IN LAYER 10
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

(



*** ***************************************************************************

FINAL WATER STORAGE AT END OF YEAR

( LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 69.2579 I0.2886’\

3 68.1600 0.2840\

4 69.4261

5 34.1566

6 0.6734

______

7 0.0000 0.0000

• 8 0.1768 0.7485

9 0.0000 0.0000

10 0.0021 0.0105

11 0.0000 0.0000

((% 12 15.3720

SNOW WATER 0.000



EXHiBIT 8 (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - IJFT 4



*** ***************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
**

**

** **

*** ***************************************************************************

*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP . D4
C: \HELP3\clinton\TEMP.D7
C: \HELP3\cl±nton\SOLAR.D13
C: \HELP3\cljnton\EVAPIC.D11
C: \HELP3\clinton\SOIL 1L4 .D10
C: \HELP3\clintori\CLIN IL4 . OUT

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT CINTERMED.COVER LIFT 4)

*** ***************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS
WERE SPECIFIED BY THE USER.

LAYER 1

THICKNESS =

POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.
NOTE: SATURATED HYDRAULIC

FOR ROOT CHANNELS

AND SNOW WATER

12.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL

**

**

**

**

*** ***************************************************************************

**

**

**

**

**

**

**

TIME: 15:13 DATE: 1/ 6/2009

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

= 0.639999998000E-04 CM/SEC
CONDUCTIVITY IS MULTIPLIED BY 1.80
IN TOP HALF OF EVAPORATIVE ZONE.



LAYER 2

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 240.00 INCHES
0.5010 VOL/VOL

= 0.2840 VOL/VOL
= 0.1350 VOL/VOL
= 0.2869 VOL/VOL
= 0.1900000060005-03 CM/SEC

LAYER 3

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. WED. COND.

THICKNESS =

POROSITY =

FIELD CAPACITY
WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

= 240.00 INCHES
= 0.5010 VOL/VOL

0.2840 VOL/VOL
= 0.1350 VOL/VOL
= 0.2886 VOL/VOL
= 0.190000006000E-03 CM/SEC

240.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.1350 VOL/VOL
0.2840 VOL/VOL

0.190000006000E-03 CM/SEC

LAYER 5

THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 240.00 INCHES
= 0.5010 VOL/VOL
= 0.2840 VOL/VOL
= 0.1350 VOL/VOL
= 0.2893 VOL/VOL
= 0.190000006000E-03 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

C

C,
LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

TYPE I - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9



LAYER 6

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2846 VOL/VOL
EFFECTIVE SAT. EYED. CONED. = 0.190000006000E-03 CM/SEC

LAYER 7

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0561 VOL/VOL
EFFECTIVE SAT. EYED. CONED. = 0.299999993000E-01 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

(0

LAYER 8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. EYED. CONED. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS 0.24 INCHES
POROSITY 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL



INITIAL SOIL WATER CONTENT = 0.7481 VOL/VOL
EFFECTIVE SAT. HYD. COND. = O.300000003000E-08 CM/SEC

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
S LOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0104 VOL/VOL

2.00000000000 CM/SEC
2.00 PERCENT

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 10

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 11

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

= 170.0 FEET

LAYER 12

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

LAYER 13



THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. NYU. COND.
SUBSURFACE INFLOW

= 36.00 INCHES
0.4270 VOL/VOL

= 0.4180 VOL/VOL
= 0.3670 VOL/VOL
= 0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC
= 0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

= 89.10
= 75.0
= 1.000
= 14.0

4 .294
6.570
2.514

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illiis

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAE DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES

= 0.000 INCHES
= 329.808 INCHES
= 329.808 INCHES
= 0.05 INCHES/YEAR

= 40.10 DEGREES
= 1.00
= 117
= 290

14.0 INCHES
= 10.30 MPH
= 71.00 %
= 65.00 %
= 70.00 %
= 72.00 %

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)



JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

( (

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26-00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

( MONTHLY TOTALS (IN INCHES) FOR YEAR 1 C

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

LATERAL DRAINAGE COLLECTED 0.2023 0.1864 0.1562 0.1268 0.1224 0.2573
FROM LAYER 7 0.1878 0.1456 0.2894 0.4233 0.3616 0.1892

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 8 0.0000 0.0000 0.0000 0.0001 0.0001 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STmSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
àYER 13 0.0047 0.0047 0.0045 0.0047 0.0045 0.OQ

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 11 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047



PERCOLATION/LEAKAGE ThROUGH 0-0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 13 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.326 0.333 0.252 0.211 0.197 0.429
TOP OF LAYER 8 0.303 0.235 0.482 0.683 0.603 0.305

STD. DEVIATION OF DAILY 0.017 0.021 0.021 0.037 0.056 0.042
HEAD ON TOP OF LAYER 8 0.037 0.021 0.124 0.028 0.049 0.064

AVERAGE DAILY HEAD ON 0.087 0.087 0.086 0.084 0.080 0.080
TOP OF LAYER 10 0.083 0.081 0.082 0.092 0.104 0.108

STD. DEVIATION OF DAILY 0.000 0.000 0.001 0.001 0.001 0.001
HEAD ON TOP OF LAYER 10 0.000 0.001 0.002 0.004 0.003 0.000

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 12 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 12 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.599 5803.792 5.25

EVAPOTRANSPIRATION 25.494 92543.281 83.72

DRAINAGE COLLECTED FROM LAYER 7 2.6482 9612.942 8.70

PERC./LEAKAGE THROUGH LAYER 8 0.000435 1.580 0.00

AVG. HEAD ON TOP OF LAYER 8 0.3632

PERC./LSAKAGE THROUGH LAYER 10 0.000375 1.360 0.00

AVG. HEAD ON TOP OF LAYER 10 0.0878

SUBSURFACE INFLOW INTO LAYER 13 0.054800 198.924 0.18

RAINAGE COLLECTED FROM LAYER 11 0.0552 200.225 0.18

PERC./LEAKAGE THROUGH LAYER 13 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 12 0.0001



CHANGE IN WATER STORAGE 0.709 2572.395 2.33

SOIL WATER AT START OF YEAR 330.161 1198485.370( CSOIL WATER AT END OF YEAR 330.870 1201057.750

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 -0.180 0.00

*******************************************************************************

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

2.21 3.11 1.87 4.54
3.15 2.02 2.10 2.81

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

FEE/AUG MAR/SEP APR/OCT MAY/NOV JUN/DECJAN /Jut

0.66
3.84

0.00
0.00

0.022
0.064

0.000
0.000

0.58
3.56

0.00
0.00

0.055
0.309

0.000
0.000

TOTALS 0.639 0.049 0.000 0.009
0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 7

TOTALS 0.2023 0.1864 0.1562 0.1268 0.1224 0.2573
0.1878 0.1456 0.2894 0.4233 0.3616 0.1892

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.OOCJ
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 8



TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0001 0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0-0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO LAYER 13

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 11

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 13

U TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 00000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 8

AVERAGES 0.3263 0.3328 0.2519 0.2113 0.1974 0.4288
0.3030 0.2348 0.4823 0.6827 0.6026 0.3051

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 10

AVERAGES 0.0869 0.0873 0.0864 0.0841 0.0799 0.0804
0.0827 0.0811 0.0815 0.0918 0.1036 0.1079

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 12



AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0-0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000( 0.0000 0.0000 0.0000 0.0000 0.0000 0.0C

*** **************** ***********3-************************************************

*** **************** ************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

EVAPOTR.ANSPIRATION 25.494 C 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED 2.64819 ( 0.00000) 9612.942 8.69686
FROM LAYER 7

PERCOLATION/LEAKAGE THROUGH 0.00044 C 0.00000) 1.580 0.00143
LAYER S

AVERAGE HEAD ON TOP 0.363 ( 0.000)
OFLAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00037 ( 0.00000) 1.360 0.00123
LAYER 10

AVERAGE HEAD ON TOP 0.088 ( 0.000)
OF LAYER 10

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 13

LATERAL DRAINAGE COLLECTED 0.05516 ( 0.00000) 200.225 0.18114
FROM LAYER 11

PERCOLATION/LEAKAGE THROUGH 0.00000 C 0.00000) 0.000 0.00000
LAYER 13

AVERAGE HEAD ON TOP 0.000 C 0.000)
OF LAYER 12

CHANGE IN WATER STORAGE 0.709 ( 0.0000) 2572.39 2.327

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *.

L



*** ********************************************************************** *****

PEAK DAILY VALUES FOR YEARS 1 THROUGH

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 7 0.01444 52.41887

PERCOLATION/LEAKAGE THROUGH LAYER 8 0.000002 0.00883

AVERAGE HEAD ON TOP OF LAYER 8 0.722

MAXIMUM HEAD ON TOP OF LAYER 8 1.317

LOCATION OF MAXIMUM HEAD IN LAYER 7
(DISTANCE FRDM DRAIN) 14.9 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000001 0.00397

AVERAGE HEAD ON TOP OF LAYER 10 0.108

DRAINAGE COLLECTED FROM LAYER 11 0.00015 0.54897

PERCOLATION/LEAKAGE THROUGH LAYER 13 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 12 0.000

MAXIMUM HEAD ON TOP OF LAYER 12 0.005

LOCATION OF MAXIMUM HEAD IN LAYER 11
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

**‘ Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce N. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

******************************************************************************



FINAL WATER STORAGE AT END OF YEAR
( (

LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 69.2579

3 68.1600 p.2840)

4 69.4261

5 68.2366

6 34.6985 :0.2892

7 0.6168

8 0.0000 0.0000

9 0.1768 0.7484

10 0.0000 0.0000

11 0.0021 0.0105

( 12 0.0000 0.0000

13 15.3720 0.4270

SNOW WATER 0.000

******************************

C C



EXHIBITS (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - LIFT 5

I



*** ***************************************************************************
*** ***************************************************************************

**
**

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

r

**
**

**
**

*** ***************************************************************************

*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE!
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C \HELP3\clinton\PRECIP . D4
C: \HELP3\cl inton\TEMP - D7
C: \HELP3\clinton\SOLAR.D13
C: \HELP3\clinton\EVAP IC .Dll
C: \HELP3\clinton\SOIL IL5 .D10
C: \HELP3\clinton\CLIN IL5 . OUT

C’
******************************************************************************

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 5)

**********************************Jr*******************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

**

**

**

**

c x

**

**

**

**

TIME: 15:19 DATE: 1/ 6/2009

THICKNESS
POROS ITY

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

= 12.00 INCHES
= 0.4640 VOL/VOL



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS 240.00 INCHES
POROSITY = 0-5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2869 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2886 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 5

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2893 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER S

( TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICIQJESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2843 VOL/VOL
EFFECTIVE SAT. HID. COND. = 0.190000006000E-03 CM/SEC

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2892 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

(
LAYER 8

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0514 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.299999993000E-01 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

LAYER 9

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL (
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HID. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE



FML INSTALLATION DEFECTS 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 10

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 17

THICKNESS 0.24 INCHES
POROSITY 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7480 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

LAYER 11

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS 10.00 HOLES/ACRE
FML PLACEMENT QUALITY 4 - POOR

LAYER 12

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS 0.20 INCHES
POROSITY 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0104 VOL/VOL
EFFECTIVE SAT. HYD. COND. 2.00000000000 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

LAYER 13

TYPE 4 - FLEXIBLE MEMBRANE LINER



MATERIAL TEXTURE NUMBER 35
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.199999996000E-12 CM/SEC
1.00 HOLES/ACRE

HOLES/ACRE

= 36.00 INCHES
= 0.4270 VOL/VOL
= 0.4180 VOL/VOL

0.3670 VOL/VOL
= 0.4270 VOL/VOL
= 0.10000000I000E-06 CM/SEC
= 0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NIJNBER WAS USER-SPECIFIED.

= 14.0
4.294
6.570
2 .514
0.000

= 398.536

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

(

STATION LATITUDE
MAXIMUN LEAF AREA INDEX =

START OF GROWING SEASON (JULIAN DATE) =

= 40.10 DEGREES
1.00

(

= 10.00
= 4 - POOR

(

LAYER 14

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

= 89.10SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 75.0 PERCENT
= 1.000 ACRES

INCHES
= INCHES
= INCHES
= INCHES
= INCHES

INCHES
= 398.536 INCHES
= 0.05 INCHES/YEAR

117



SPEED
RELATIVE
RELATIVE
RELATIVE
RELATIVE

HUMIDITY
HUMIDITY
HUMIDITY
HUMIDITY

= 71.00 %
= 65.00 %
= 70.00 %
= 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS
COEFFICIENTS FOR

SYNTHETICALLY GENERATED USING
CHICAGO ILLINOIS

WAS SYNTHETICALLY GENERATED USING
CHICAGO ILLINOIS

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

T TNOFF 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.988

END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND
AVERAGE 1ST QUARTER
AVERAGE 2ND QUARTER
AVERAGE 3RD QUARTER
AVERAGE 4TH QUARTER

= 290
= 14.0 INCHES
= 10.30 MPH

JAN/ JUL FEB /AUG

21.40
73.00

MAR/SEP

26.00
71.90

APR/OCT

36.00
64.70

MAY/NOV

48.80
53.50

JUN/DEC

59.10
39.80

68.60
27.70

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

NOTE: SOLAR RADIATION DATA
COEFFICIENTS FOR

AND STATION LATITUDE = 40.10 DEGREES

*******************************************************************************

PRECIPITATION

2.896 4.109 1.970 2.375 1.154 0.624



LATERAL DRAINAGE COLLECTED 0.1856 0.2159 0.2796 0.2980 0.2788 0.1521
FROM LAYER 8 0.1735 0.1339 0.1324 0.0918 0.0730 0.1174

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1AYER 9 0.0000 0.0000 0.0000 0.0000 0.0000 0.oi

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 11 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 14 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 12 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 14 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.299 0.385 0.451 0.497 0.450 0.253
TOP OF LAYER 9 0.280 0.216 0.221 0.148 0.122 0.189

STD. DEVIATION OF DAILY 0.035 0.032 0.046 0.037 0.086 0.048
HEAD ON TOP OF LAYER 9 0.059 0.016 0.010 0.031 0.029 0.035

( RAGE DAILY HEAD ON 0.078 0.079 0.083 0.088 0.095 0.0
TOP OF LAYER 11 0.093 0.091 0.088 0.084 0.077 0.073

STD. DEVIATION OF DAILY 0.000 0.001 0.001 0.002 0.001 0.001
HEAD ON TOP OF LAYER 11 0.000 0.001 0.001 0.002 0.002 0.001

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 13 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 13 0.000 0.000 0.000 0.000 0.000 0.000

*** ***** * ** ** *** * * **** *********** ********* **************** ***** ****

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.599 5803.792 5.25

VAPOTRANSPIRATION 25.494 92543.281 83.72

DRAINAGE COLLECTED FROM LAYER 8 2.1318 7738.279 7.00



PERC./LEAKAGE THROUGH LAYER 9 0.000349 1.267 0.00

AVG. HEAD ON TOP OF LAYER 9 0.2926

ERC./LEAKAGE THROUGH LAYER 11 0.000372 1.350 0.00

AVG. HEAD ON TOP OF LAYER 11 0.0854

SUBSURFACE INFLOW INTO LAYER 14 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 12 0.0552 200.214 0.18

PERC./LEAKAGE THROUGH LAYER 14 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 13 0.0001

CHANGE IN WATER STORAGE 1.225 4447.104 4.02

SOIL WATER AT START OF YEAR 398.889 1447966.250

SOIL WATER AT END OF YEAR 400.114 1452413.370

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANEUAL WATER BUDGET BALANCE -0.0001 -0.216 0.00

(0

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION



TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000( 0.000 o.ooo 0.000 0.000 0.000 O.0C

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.1856 0.2159 0.2796 0.2980 0.2788 0.1521
0.1735 0.1339 0.1324 0.0918 0.0730 0.1174

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 9

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE ThROUGH LAYER 11

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000

( UBSURFACE INFLOW INTO LAYER 14

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 12

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 14

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

(
DAILY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.2994 0.3854 0.4509 0.4967 0.4496 0.2534



0.2797 0.2159 0.2206 0.1480 0.1217 0.1893

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 11

AVERAGES 0.0783 0.0795 0.0829 0.0885 0.0948 0.0954
0.0928 0.0909 0.0876 0.0836 0.0774 0.0727

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 13

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*** ******* **** ** ************ * * * *** *** ***

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

EVAPOTRANSPIRATION 25.494 ( 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED 2.13176 C 0.00000) 7738.279 7.00084
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00035 ( 0.00000) 1.267 0.00115
LAYER 9

AVERAGE HEAD ON TOP 0.293 ( 0.000)
OF LAYER 9

PERCOLATION/LEAKAGE THROUGH 0.00037 ( 0.00000) 1.350 0.00122
LAYER 11

AVERAGE HEAL) ON TOP 0.085 ( 0.000)
OF LAYER 11

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 14

TERAL DRAINAGE COLLECTED 0.05516 C 0.00000) 200.214 0.18113
FROM LAYER 12

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 14



AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 13

( lANGE IN WATER STORAGE 1.225 ( 0.0000) 4447.10 4.023

C



*** ***************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 8 0.01213 44.04344

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000002 0.00732

AVERAGE HEAD ON TOP OF LAYER 9 0.607

MAXIMUM HEAD ON TOP OF LAYER 9 1.118

LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 13.3 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000001 0.00383

AVERAGE HEAD ON TOP OF LAYER 11 0.096

DRAINAGE COLLECTED FROM LAYER 12 0.00015 0.54882

PERCOLATION/LEAKAGE THROUGH LAYER 14 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 13 0.000

MAXIMUM HEAD ON TOP OF LAYER 13 0.005

LOCATION OF MAXIMUM HEAD IN LAYER 12
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (vOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.



******************************************************************************

/ FINAL WATER STORAGE AT END OF YEAR

( (
LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 69.2579 0.28861

3 68.1600

4 69.4261

5 68.2366 10.2843\

6 69.1071 12879{79

7 34.8094 19...290h1

8 0.6429

_______

9 0.0000 0.0000

10 0.1767 0.7479

11 0.0000 0.0000

( 12 0.0021 0.0105

13 0.0000 0.0000

14 15.3720 LQ4270’\

SNOW WATER 0.000

******************************************************************************

*** ******* *********** * * ** * ****** ***** ***** * *** *** *********************** **



EXHIBIT 8 (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - LIFT 6



********************* *********************************************************

*- **

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
** **

** **

* ** ************ * ************ ***** ** ********** **** ** * ******* ******** *** * **** ***

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP .D4
C: \HELP3\clinton\TEMP.D7
C: \HELP3\clinton\SOLAR.D13
C: \HELP3\clinton\EVAPIC.D11
C: \HELP3\clinton\SOIL IL6 .D10
C: \HELP3\c1jnton\CJIN ILE .OUT

C
******************************************************************************

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 6)

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICFQJESS = 12.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

*w

**

**

**

**

**

**

**

**

TIME: 15:22 DATE: 1/ 6/2009



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2869 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POIWE = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2886 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NIJNBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2893 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. NYU. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. NYU. CONy.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

= 240.00 INCHES
= 0.5010 VOL/VOL
= 0.2840 VOL/VOL

0.1350 VOL/VOL
0.2843 VOL/VOL

= 0.190000006000E-03 CM/SEC

= 240.00 INCHES
= 0.5010 VOL/VOL
= 0.2840 VOL/VOL

0.1350 VOL/VOL
= 0.2879 VOL/VOL
= 0.190000006000E-03 CM/SEC

= 120.00 INCHES
= 0.5010 VOL/VOL
= 0.2840 VOL/VOL
= 0.1350 VOL/VOL
= 0.2901 VOL/VOL
= 0.190000006000E-03 CM/SEC

= 12.00 INCHES
= 0.4170 VOL/VOL
= 0.0450 VOL/VOL
= 0.0180 VOL/VOL
= 0.0536 VOL/VOL
= 0.299999993000E—01 CM/SEC
= 2.00 PERCENT
= 170.0

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

c

C.,
LAYER 8

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

LAYER 9

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

DRAINAGE LENGTH FEET



LAYER 10

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

FML PINHOLE DENSITY =

FML INSTALLATION DEFECTS =

FML PLACEMENT QUALITY =

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.199999996000E-12 CM/SEC
1.00 HOLES/ACRE

10.00 HOLES/ACRE
4 - POOR

LAYER 11

THICKNESS
POROSITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.24 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 13

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT = 0.7470 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-0S CM/SEC

LAYER 12

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.20 INCHES



0.8500 VOL/VOLPOROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.0100 VOL/VOL
0.0050 VOL/VOL
0.0104 VOL/VOL

2.00000000000 CM/SEC
2.00 PERCENT

= 170.0 FEET

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 15

THICKNESS
POROS ITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SUBSURFACE INFLOW =

= 36.00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

0.100000001000E-06 CM/SEC
0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS

= 89.10
75.0 PERCENT

= 1.000 ACRES
= 14.0 INCHES
= 4.294 INCHES
= 6.570 INCHES
= 2.514 INCHES
= 0.000 INCHES
= 467.766 INCHES

LAYER 14

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

C
TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16



= 467.766 INCHES
0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY
COEFFICIENTS FOR CHICAGO

GENERATED USING
ILLINOIS

NOTE: TEMPERATURE DATA WAS
COEFFICIENTS FOR

SYNTHETICALLY
CHICAGO

GENERATED USING
ILLINOIS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

STATION LATITUDE = 40.10 DEGREES
MAXIMUM LEAF AREA INDEX = 1.00
START OF GROWING SEASON (JULIAN DATE) = 117
END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 14.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 *
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 *
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 *

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

*** ****************************************************************************



MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/nEC

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.022 0.055 0.639 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.158

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

LATERAL DRAINAGE COLLECTED 0.2162 0.2239 0.2717 0.2600 0.2408 0.1930
FROM LAYER 9 0.1995 0.3116 0.2962 0.3550 0.3653 0.1753

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0001 0.0000 0.0001 0.0001 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 12 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 15 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 13 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

COLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 Q.00u0
LAYER 15 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.349 0.400 0.438 0.433 0.388 0.322
TOP OF LAYER 10 0.322 0.503 0.494 0.573 0.609 0.283

STD. DEVIATION OF DAILY 0.031 0.032 0.026 0.027 0.024 0.024
HEAD ON TOP OF LAYER 10 0.039 0.045 0.034 0.021 0.099 0.041

AVERAGE DAILY HEAD ON 0.002 0.006 0.012 0.019 0.024 0.027
TOP OF LAYER 12 0.029 0.035 0.042 0.051 0.062 0.067

STD. DEVIATION OF DAILY 0.001 0.001 0.002 0.002 0.001 0.001
HEAD ON TOP OF LAYER 12 0.001 0.003 0.002 0.003 0.004 0.000

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 14 0.000 0.000 0.000 0.000 0.000 0.000

9”). DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
EAD ON TOP OF LAYER 14 0.000 0.000 0.000 0.000 0.000 0.01

******************** ***********************************************************



ANNUAL TOTALS FOR YEAR 1

‘4
INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.599 5803.792 5.25

EVAPOTRANSPIRATION 25.494 92543.281 83.72

DRAINAGE COLLECTED FROM LAYER 9 3.1085 11283.858 10.21

PERC./LEAKAGE THROUGH LAYER 10 0.000510 1.850 0.00

AVG. HEAD ON TOP OF LAYER 10 0.4260

PERC./LEAKAGE THROUGH LAYER 12 0.000309 1.123 0.00

AVG. HEAD ON TOP OF LAYER 12 0.0315

SUBSURFACE INFLOW INTO LAYER 15 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 13 0.0551 199.987 0.18

PERC./LEAKAGE THROUGH LAYER 15 0.000000 0.000 0.00

(vG. HEAD ON TOP OF LAYER 14 0.0001

CHANGE IN WATER STORAGE 0.248 901.740 0.82

SOIL WATER AT START OF YEAR 468.119 1699270.250

SOIL WATER AT END OF YEAR 468.367 1700172.000

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE -0.0001 -0.203 0.00

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECI PITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54



3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.055 0.639 0.049 0.000 0.009
3.064 0.309 0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.375 0.307 0.671 3.715 2.311 4.988
2.896 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 9

TOTALS 0.2162 0.2239 0.2717 0.2600 0.2408 0.1930
0.1995 0.3116 0.2962 0.3550 0.3653 0.1753

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

( PERCOLATION/LEAKAGE THROUGH LAYER 10 C’
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0001 0.0000 0.0001 0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 12

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO LAYER 15

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 13

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.001:
0.0000 0.0000 0.0000 0.0000 0.0000 0.000

PERCOLATION/LEAKAGE THROUGH LAYER 15



TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0-0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 10

AVERAGES 0.3486 0.3998 0.4381 0.4333 0.3884 0.3216
0.3217 0.5026 0.4937 0.5726 0.6088 0.2828

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 12

AVERAGES 0.0018 0.0062 0.0122 0.0189 0.0241 0.0272
0.0292 0.0349 0.0421 0.0511 0.0625 0.0674

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 14

(C) AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*********************** ********************************************************

***** ** ************* *********** * ******** *** * ** **** * *

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

RUNOFF 1.599 ( 0.0000) 5803.79 5.251

EVAPOTRANSPIRATION 25.494 ( 0.0000) 92543.28 83.724

LATERAL DRAINAGE COLLECTED 3.10850 ( 0.00000) 11283.858 10.20854
FROM LAYER 9

L!RCOLATION/LEAGE THROUGH 0.00051 ( 0.00000) 1.850 0.00167
L. LAYER 10

AVERAGE HEAD ON TOP 0.426 ( 0.000)
OF LAYER 10



PERCOLATION/LEAKAGE THROUGH 0.00031 ( 0.00000) 1.123 0.00102
LAYER 12

( ERAGE HEAD ON TOP 0.031 ( 0.000)
OF LAYER 12

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 15

LATERAL DRAINAGE COLLECTED 0.05509 ( 0.00000) 199.987 0.18093
FROM LAYER 13

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 15

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 14

CHANGE IN WATER STORAGE 0.248 ( 0.0000) 901.74 0.816

(

(



******************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.529 1921.1997

DRAINAGE COLLECTED FROM LAYER 9 0.01422 51.61040

PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000002 0.00868

AVERAGE HEAD ON TOP OF LAYER 10 0.711

MAXIMUM HEAD ON TOP OF LAYER 10 1.298

LOCATION OF MAXIMUM HEAD IN LAYER 9
(DISTANCE FROM DRAIN) 14.7 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000001 0.00349

AVERAGE HEAD ON TOP OF LAYER 12 0.068

DRAINAGE COLLECTED FROM LAYER 13 0. 00015 0.54849

PERCOLATION/LEAKAGE THROUGH LAYER 15 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 14 0.000

MAXIMUM HEAD ON TOP OF LAYER 14 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 13
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3768

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

******************************************************************************



*** ***************************************************************************

FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 69.2579 19
3 68.1600 \0j840

4 69.4261

5 68.2366 \0.2843

6 69.1071 \o.287J

7 68.9788 O.287ji

8 34.0896 jO.2841\

9 0.6375

10 0.0000 0.0000

11 0.1766 0.7478

12 0.0000 0.0000
S%,J

13 0.0021 0.0105

14 0.0000 0.0000

15 15.3720

SNOW WATER 0.000

*** ************* * ***** ******* ************* ************* *** ******* * ********* ***

*** ***************************************************************************

C



EXHIBIT 8 (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - LIFT 7



*** ***************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3-07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
** **

** **

*** ***************************************************************************

*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3 \cl intorx\PRECIP - D4
C: \HELP3 \cl ±nton\TEMP - D7
C: \HELP3 \clinton\ SOLAR - D13
C: \HELP3\clinton\EVAPIC.D11
C: \HELP3 \cl inton\SOIL IL7 .D1 0
C:\HELP3\clinton\CLIN IL7.OUT

C
*** ****** ** ** ******* **** * * **** ****** * ************ ************* ****************

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERNED.COVER LIFT 7)

*** ***************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THIC1aJESS = 12.00
POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NDTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

**

**

**

**

*** ***************************************************************************

**

**

**

**

**

TIME: 15:26 DATE: 1/ 6/2009

INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2600 VOL/VOL
EFFECTIVE SAT. HID. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2886 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2893 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER 6

TYPE 1 VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2843 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE N1JT’4BER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2879 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 8

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2874 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER 10

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

= 12.00 INCHES
= 0.4170 VOL/VOL

0.0450 VOL/VOL
0.0180 VOL/VOL
0.0531 VOL/VOL

0.299999993000E-01 CM/SEC
2.00 PERCENT

= 170.0 FEET

= 0.06 INCHES
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE

4 - POOR

LAYER 12

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7474 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

LAYER 13

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 11

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

0.0000 VOL/VOL



INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICTUJESS =

POROSITY =

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THI C}QJESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0104 VOL/VOL

2.00000000000 CM/SEC
2.00 PERCENT

0.06 INCHES
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E—12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 16

= 36.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC
SUBSURFACE INFLOW = 0.05 INCHES/YR

LAYER 14

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

= 170.0 FEET

LAYER 15

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICIJESS
POROSITY

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16



GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 89.10
75.0 PERCENT

1.000 ACRES
= 14.0 INCHES

INCHES
INCHES
INCHES

= 0.000 INCHES
= 498.360 INCHES
= 498.360 INCHES
= 0.05 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTR.ANSPIRATION DATA WAS OBTAINED FROM
Lincoln Ill ino is

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

4.240
6.570
2.514

= 40.10 DEGREES
= 1.00

117
= 290
= 14.0 INCHES
= 10.30 MPH

71.00 %
= 65.00 %
= 70.00 %
= 72.00 %

21.40 26.00 36.00 48.80 59.10 68.60



73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

RUNOFF 0.022 0.055 0.637 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

EVAPOTRANSPIRATION 0.375 0.307 0.671 3.715 2.311 4.984
2.897 4.109 1.970 2.375 1.154 0.624

‘ ERAL DRAINAGE COLLECTED 0.1592 0.1507 0.1821 0.1806 0.1749 0.2iD5
FROM LAYER 10 0.1705 0.1433 0.0695 0.1047 0.1455 0.3319

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 11 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 13 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 16 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 14 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 16 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

P’TERAGE DAILY HEAD ON 0.257 0.269 0.294 0.301 0.282 0.359
OP OF LAYER 11 0.275 0.231 0.116 0.169 0.242 0.5?

STD. DEVIATION OF DAILY 0.014 0.026 0.014 0.012 0.020 0.057
HEAD ON TOP OF LAYER 11 0.009 0.054 0.013 0.033 0.072 0.047



AVERAGE DAILY HEAD ON 0.031 0.031 0.032 0.033 0.034 0.037
TOP OF LAYER 13 0.038 0.038 0.035 0.030 0.028 0.033

°mD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.001
lEAD ON TOP OF LAYER 13 0.000 0.000 0.001 0.001 0.000 0.003

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 15 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 15 0.000 0.000 0.000 0.000 0.000 0.000

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.596 5795.011 5.24

EVAPOTRANSPIRATION 25.492 92537.344 83.72

DRAINAGE COLLECTED FROM LAYER 10 2.0284 7363.048 6.66

ERC./LEAKAGE THROUGH LAYER 11 0.000331 1.203 0.00

AVG. HEAD ON TOP OF LAYER 11 0.2775

PERC./LEAKAGE THROUGH LAYER 13 0.000312 1.131 0.00

AVG. HEAD ON TOP OF LAYER 13 0.0334

SUBSURFACE INFLOW INTO LAYER 16 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 14 0.0551 199.995 0.18

PERC./LEAKAGE THROUGH LAYER 16 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 15 0.0001

CHANGE IN WATER STORAGE 1.332 4836.824 4.38

SOIL WATER AT START OF YEAR 498.713 1810327.620

SOIL WATER AT END OF YEAR 500.045 1815164.500

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

±JNUAL WATER BUDGET BALANCE 0.0001 0.236 0.00



* r* ****************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECI PITATION

TOTALS 0.66 0.58 2-21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.055 0.637 0.049 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.168

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTR.ANSPIRATION

TOTALS 0.375 0.307 0.671 3.715 2.311 4.984
2.897 4.109 1.970 2.375 1.154 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 10

TOTALS 0.1592 0.1507 0.1821 0.1806 0.1749 0.2155
0.1705 0.1433 0.0695 0.1047 0.1455 0.3319

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 11

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 13

TOTALS o.oooo 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 O.OO(

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



SUBSURFACE INFLOW INTO LAYER 16

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 14

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 16

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 11

i AVERAGES 0.2568 0.2691 0.2937 0.3010 0.2821 0.3592
0.2749 0.2311 0.1159 0.1688 0.2425 0.5352

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 13

AVERAGES 0.0314 0.0314 0.0323 0.0333 0.0342 0.0366
0.0379 0.0379 0.0345 0.0304 0.0284 0.0330

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 15

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT



PRECIPITATION 30.45 ( 0.000) 110533.5 100.00

flTJNOFF 1.596 ( 0.0000) 5795.01 5.243

&/APOTRANSPIPATION 25.492 ( 0.0000) 92537.34 83.719

LATERAL DRAINAGE COLLECTED 2.02839 ( 0.00000) 7363.048 6.66137
FROM LAYER 10

PERCOLATION/LEAKAGE THROUGH 0.00033 ( 0.00000) 1.203 0.00109
LAYER 11

AVERAGE HEAD ON TOP 0.278 ( 0.000)
OF LAYER 11

PERCOLATION/LEAKAGE THROUGH 0.00031 ( 0.00000) 1.131 0.00102
LAYER 13

AVERAGE HEAD ON TOP 0.033 ( 0.000)
OF LAYER 13

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 16

LATERAL DRAINAGE COLLECTED 0.05510 ( 0.00000) 199.995 0.18094
FROM LAYER 14

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 16

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 15

CHANGE IN WATER STORAGE 1.332 C 0.0000) 4836.82 4.376

*******************************************************************************



*** k**************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.528 1918.4374

DRAINAGE COLLECTED FROM LAYER 10 0.01163 42.20994

PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000002 0.00699

AVERAGE HEAD ON TOP OF LAYER 11 0.581

MAXIMUM HEAD ON TOP OF LAYER 11 1.074

LOCATION OF MAXIMUM HEAD IN LAYER 10
(DISTANCE FROM DRAIN) 12.9 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 13 0.000001 0.00315

AVERAGE HEAD ON TOP OF LAYER 13 0.038

DRAINAGE COLLECTED FROM LAYER 14 0.00015 0.54815

PERCOLATION/LEAKAGE THROUGH LAYER 16 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 15 0.000

MAXIMUM HEAD ON TOP OF LAYER 15 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 14
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3732

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1796

*** Maximum heads are computed using McEnroeTs equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce N. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.



*** *********************************************************+*****************

FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)

1 4.5699 0.3808

2 33.7113 J809i

3 68.1600

4 68.1600 \0.2840\

5 68.1600 {iEE84fl

5 68.1600

7 69.2101

8 68.4158 0.2851 j

9 34.8397

10 0.7549 0.0629

11 0.0000 0.0000

12 0.1766 0.7475

13 0.0000 0.0000

14 0.0021 0.0105

15 0.0000 0.0000

16 15.3720 10.4270

SNOW WATER 0.000

*** ************* ************************************************************* *

********t*********************************************************************



EXHIBIT 8 (CONTINUED)
‘HELP’ MODEL RESULTS

INTERMEDIATE COVER - LIFT 8



*** **************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP NODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONNENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
** **

**

*** ***************************************************************************

*** ***************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP.D4
C: \HELP3\cliriton\TEMP .D7
C: \HELP3\clintori\SOLAR. D13
C: \HELP3\cliraton\EVAPIC.Dh1
C:\FIELP3\clinton\SOILILS .D10
C:\HELP3\clintori\CLIN 1L8 .OUT

******************************************************************************

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (INTERMED.COVER LIFT 8)

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL

**

**

**

**

*** .****************************************** ********** ***********************

**

a

**

**

**

**

TIME: 15:32 DATE; i/ 6/2009

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICIUJESS = 12.00
POROSITY =

FIELD CAPACITY
WILTING POINT =

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUTYIBER 18

THICKNESS = 132.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E—02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 11

THICKNESS = 12.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3808 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 9

THICKNESS = 120.00 INCHES
POROSITY 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2809 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER S

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.190000006000E-03 CM/SEC



LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 8

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2884 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC



LAYER 10

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE N1JNBER 9

THICKNESS = 240.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2851 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 11

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 120.00 INCHES
POROSITY 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2903 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 12

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0629 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.299999993000E-01 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

LAYER 13

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE



= 10.00 HOLES/ACREFML INSTALLATION DEFECTS
FML PLACEMENT QUALITY = 4 - POOR

LAYER 14

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.24 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL

= 0.7472 VOL/VOL
= 0.300000003000E-08 CM/SEC

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 16

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VDL/VOL
0.0104 VOL/VOL

= 2.00000000000 CM/SEC
2.00 PERCENT

= 170.0 FEET

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

LAYER 15

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 17

TYPE 4 - FLEXIBLE MEMBRANE LINER



MATERIAL TEXTURE NUT4BER 35
THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE

HOLES /ACRE= 10.00
= 4 - POOR

= 36.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

= 0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC
= 0.05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUNBER WAS USER-SPECIFIED.

4.120
6.910
2.398

EVAPOTRANSPIR.ATIDN AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUN LEAF AREA INDEX =

START OF GROWING SEASON (JULIAN DATE) =

= 40.10 DEGREES
1.00

LAYER 18

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

SCS RUNOFF CURVE NUNBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITtAL WATER
TOTAL SUBSURFACE INFLOW

= 14.0

= 89.10
= 75.0 PERCENT
= 1.000 ACRES

INCHES
INCHES
INCHES
INCHES

= 0.000 INCHES
= 529.819 INCHES
= 529.819 INCHES
= 0.05 INCHES/YEAR
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NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS
COEFFICIENTS FOR

SYNTHETICALLY GENERATED USING
CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 0.66

[NO FF

0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

0.022 0.054
0.064 0.309

0.634 0.047 0.000 0.009
0.283 0.001 0.000 0.16

EVAPOTRANSPIRATION

END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 14.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

0.375 0.307 0.671 3.714 2.311 4.937
2.911 4.105 1.968 2.372 1.153 0.624



LATERAL DRAINAGE COLLECTED 0.3037 0.2513 0.2977 0.3761 0.2741 0.1458
FROM LAYER 12 0.1084 0.1084 0.1047 0.3192 0.3635 0.0936

‘‘RCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000
LJAYER 13 0.0000 0.0000 0.0000 0.0001 0.0001 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 15 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
LAYER 18 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
FROM LAYER 16 0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 18 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.490 0.449 0.480 0.627 0.442 0.243
TOP OF LAYER 13 0.175 0.175 0.174 0.515 0.606 0.151

STD. DEVIATION OF DAILY 0.052 0.038 0.071 0.030 0.074 0.039
HEAD ON TOP OF LAYER 13 0.017 0.019 0.040 0.109 0.154 0.073

,sRAGE DAILY HEAD ON 0.020 0.027 0.033 0.043 0.053 0.055
TOP OF LAYER 15 0.052 0.048 0.045 0.047 0.059 0.061

STD. DEVIATION OF DAILY 0.002 0.002 0.002 0.004 0.002 0.000
HEAD ON TOP OF LAYER 15 0.001 0.001 0.001 0.003 0.004 0.001

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 17 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 17 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT

PRECIPITATION 30.45 110533.531 100.00

RUNOFF 1.587 5760.961 5.21

VAPOTJSPIRATION 25.449 92379.047 83.58

DRAINAGE COLLECTED FROM LAYER 12 2.7465 9969.761 9.02



PERC./LEAKAIGE THROUGH LAYER 13 0.000453 1.645 0.00

AVG. HEAD ON TOP OF LAYER 13 0.3772

?ERC./LEAKAGE THROUGH LAYER 15 0.000325 1.180 0.0C

AVG. HEAD ON TOP OF LAYER 15 0.0453

SUBSURFACE INFLOW INTO LAYER 18 0.054800 198.924 0.18

DRAINAGE COLLECTED FROM LAYER 16 0.0551 200.044 0.18

PERC./LEAKAGE THROUGH LAYER 18 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER 17 0.0001

CHANGE IN WATER STORAGE 0.667 2422.290 2.19

SOIL WATER AT START OF YEAR 530.172 1924524.370

SOIL WATER AT END OF YEAR 530.839 1926946.620

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0001 0.355 0.00

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 0.66 0.58 2.21 3.11 1.87 4.54
3.84 3.56 3.15 2.02 2.10 2.81

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 0.022 0.054 0.634 0.047 0.000 0.009
0.064 0.309 0.283 0.001 0.000 0.164

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 o.ooc
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION



TOTALS 0.375 0.307 0.671 3.714 2.311 4.937
2.911 4.105 1.968 2.372 1.153 0.624

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 12

TOTALS 0.3037 0.2513 0.2977 0.3761 0.2741 0.1458
0.1084 0.1084 0.1047 0.3192 0.3635 0.0936

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 13

TOTALS 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000
0.0000 0.0000 0.0000 0.0001 0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0009 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 15

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

sUBSURFACE INFLOW INTO LAYER 18

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

LATERAL DRAINAGE COLLECTED FROM LAYER 16

TOTALS 0.0047 0.0042 0.0047 0.0045 0.0047 0.0045
0.0047 0.0047 0.0045 0.0047 0.0045 0.0047

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 18

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 13

AVERAGES 0.4899 0.4487 0.4802 0.6268 0.4422 0.2430



0.1748 0.1748 0.1745 0.5148 0.6059 0.1509

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0-0000 0.0000 0.000o

DAILY AVERAGE I-LEAD ON TOP OF LAYER 15

AVERAGES 0.0204 0.0268 0.0330 0.0434 0.0529 0.0547
0.0521 0.0484 0.0452 0.0468 0.0588 0.0613

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 17

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

*** * ******* **** **** **** ********* *********** * ********** ****************** *******

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

( INCHES CU. FEET PERCEN

PRECIPITATION 30.45 C 0.000) 110533.5 100.00

RUNOFF 1.587 C 0.0000) 5760.96 5.212

EVAPOTRANSPIRATION 25.449 C 0.0000) 92379.05 83.576

LATERAL DRAINAGE COLLECTED 2.74649 ( 0.00000) 9969.761 9.01967
FROM LAYER 12

PERCOLATION/LEAKAGE THROUGH 0.00045 ( 0.00000) 1.645 0.00149
LAYER 13

AVERAGE HEAD ON TOP 0.377 ( 0.000)
OF LAYER 13

PERCOLATION/LEAKAGE THROUGH 0.00033 ( 0.00000) 1.180 0.00107
LAYER 15

AVERAGE HEAD ON TOP 0.045 ( 0.000)
OF LAYER 15

SUBSURFACE INFLOW INTO 0.05480 198.924 0.17997
LAYER 18

.TERAL DRAINAGE COLLECTED 0.05511 C 0.00000) 200.044 0.1809&
FROM LAYER 16

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 18



AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 17

ANGE IN WATER STORAGE 0667 ( 00000) 2422.29 2.191

*** ****************************************************************************



*** ***************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION 1.81 6570.300

RUNOFF 0.527 1913.6677

DRAINAGE COLLECTED FROM LAYER 12 0.01540 55.90450

PERCOLATION/LEAKAGE THROUGH LAYER 13 0.000003 0.00948

AVERAGE HEAD ON TOP OF LAYER 13 0.770

MAXIMUM HEAD ON TOP OF LAYER 13 1.399

LOCATION OF MAXIMUM HEAD IN LAYER 12
(DISTANCE FROM DRAIN) 15.5 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 15 0.000001 0.00343

AVERAGE HEAD ON TOP OF LAYER 15 0.063

DRAINAGE COLLECTED FROM LAYER 16 0.00015 0.54843

PERCOLATION/LEAKAGE THROUGH LAYER 18 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 17 0.000

MAXIMUM HEAD ON TOP OF LAYER 17 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 16
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.84 3034.7012

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3672

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1713

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.



*** .***************************************************************************

FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)

1 4.5594 0.3799

2 28.9748

3 3.7200 0.3100

4 34.0800 0.2840j

5 68.1600

6 68.1600

7 68.1600 \3840

8 68.1500

9 68.1600 iQ.284O
—

-,
10 68.1600

11 34.0800 \o.284&

12 0.5615 10.0468

13 0.0000 0.0000

14 0.1766 0.7477

15 0.0000 0.0000

16 0.0021 0.0105

17 0.0000 0.0000

18 15.3720 10.4270

SNOW WATER 0.000

*** * **************************************************************************



EXHIBIT 9
‘HELP’ MODEL RESULTS

POST CLOSURE PERIOD YEARS I -30
WITH LEACHATE COLLECTION AND REMOVAL



*** * **************************************************************************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
** **

**

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \HELP3\clinton\PRECIP - D4
C: \HELP3\clintori\TEMP . D7
C: \HELP3\clinton\SOLAR.D13
C: \HELP3 \cl inton\EVAP C .Dll
C: \HELP3\clintori\CL 30 .DlO
C: \HELP3\clinton\CL 30 .OUT

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE MJNBER S

THICKNESS = 12.00
POROSITY =

FIELD CAPACITY = 0.2320 VOL/VOL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3195 VOL/VOL
EFFECTIVE SAT. HYD. CONIJ. = 0.369999994000E-03 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.90
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

**

**

**

**

**

*** ***************************************************************************

**

**

**

**

**

**

**

**** **********************************t***************************************

TIME: 15:49 DATE: 1/ 6/2009

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (CLOSURE 30 YRS/LCS)

INCHES
0.4630 VOL/VOL



LAYER 2

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.

= 24.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.1350 VOL/VOL
0.3128 VOL/VOL

= 0.190000006000E-03 CM/SEC

LAYER 3

THICKNESS
POROSITY
FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0169 VOL/VOL

10.0000000000 CM/SEC
= 25.00 PERCENT
= 875.0 FEET

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

TYPE 3 BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

= 12.00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35



INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E—05 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 12.00 INCHES
POROSITY 0.4640 VOL/VOL
FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E—04 CM/SEC

LAYER 7

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 133.20 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2195 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.10000000S000E—02 CM/SEC

LAYER 8

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 12.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

LAYER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICKNESS = 1680.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL



INITIAL SOIL WATER CONTENT = 0.2840 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 10

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY 0.4170 VOL/VOL
FIELD CAPACITY 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0468 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.299999993000E-01 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH 170.0 FEET

LAYER 11

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 12

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 17

THICKNESS 0.24 INCHES
POROSITY 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7473 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

LAYER 13

TYPE 4 - FLEXIBLE MEMBRANE LINER



MATERIAL TEXTURE NUMBER 35
THICKNESS 0.06 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 POOR

LAYER 14

TYPE 2 LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0104 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 2.00000000000 CM/SEC
SLOPE 2.00 PERCENT
DRAINAGE LENGTH = 170.0 FEET

LAYER 15

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 0.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 0.00 HOLES/ACRE
FML PLACEMENT QUALITY = 4 - POOR

LAYER 16

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 36.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC



SUBSURFACE INFLOW 0-05 INCHES/YR

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A

GOOD STAND OF GRASS, A SURFACE SLOPE OF 25.%

AND A SLOPE LENGTH OF 875. FEET.

6.336
9.564
2.472

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln Illinois

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)

END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY

AVERAGE 2ND QUARTER RELATIVE HUMIDITY

AVERAGE 3RD QUARTER RELATIVE HUMIDITY

AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF

AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE

UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 20.0

= 72.60
= 100.0 PERCENT
= 1.000 ACRES

INCHES
INCHES
INCHES
INCHES

= 0.000 INCHES
= 546.378 INCHES
= 546.378 INCHES
= 0.05 INCHES/YEAR

= 40.10 DEGREES
= 4.00
= 117
= 290

20.0 INCHES
= 10.30 MPH
= 71.00
= 65.00
= 70.00
= 72.00

3.63 3.53 3.35 2.28 2.06 2.10



NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.20 DEGREES

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

‘RECI PITATION

TOTALS 1.47 1.46 2.39 3.26 3.34 4.22
3.43 3.42 3.11 2.19 2.10 2.22

STD. DEVIATIONS 0.68 0.71 1.18 1.52 1.65 2.14
1.83 1.76 1.76 1.22 1.06 0.97

RUNG F F

TOTALS 0.126 0.594 1.353 0.190 0.004 0.018
0.014 0.009 0.003 0.000 0.000 0.077

STD. DEVIATIONS 0.279 0.549 1.241 0.405 0.019 0.074
0.051 0.027 0.017 0.001 0.001 0.163

EVAPOTRANSPIRATION

TOTALS 0.544 0.466 0.830 2.962 3.907 4.485
3.486 3.229 2.405 1.280 0.939 0.599

STD. DEVIATIONS 0.111 0.081 0.434 0.685 0.975 1.483
1.706 1.610 1.088 0.311 0.216 0.157

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.1085 0.0020 0.7397 1.9581 0.7207 0.1512
0.1956 0.0293 0.0571 0.1684 0.4731 0.5886

STD. DEVIATIONS 0.2244 0.0108 0.8080 0.9929 0.7783 0.2619
0.6244 0.0818 0.1591 0.4074 0.8362 0.5800



PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0000 0.0000 0.0001 0.0002 0.0001 0.0000
0.0000 0.0000 0.0000 0.0000 0_cool 0.0001

STD. DEVIATIONS 0.0000 0.0000 0_cool 0.0001 0.0001 0.0000
0.0001 0.0000 0.0000 0.0000 0.0001 0.0001

LATERAL DRAINAGE COLLECTED FROM LAYER 10

TOTALS 0.0001 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0032 0.0006 0.0001 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 11

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 13

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.00
0.0000 0.0000 0.0000 0.0000 0.0000 O.000u

SUBSURFACE INFLOW INTO LAYER 16

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LATERAL DRAINAGE COLLECTED FROM LAYER 14

TOTALS 0.0042 0.0039 0.0042 0.0041 0.0042 0.0041
0.0042 0.0042 0.0041 0.0042 0.0041 0.0042

STD. DEVIATIONS 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 16

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 4



AVERAGES 0.0002 0.0000 0.0016 0-0043 0.0015 0.0003
0.0004 0.0001 0.0001 0.0004 0.0010 0.0012

STD. DEVIATIONS 0.0005 0.0000 0.0017 0.0022 0.0016 0.0006
0.0013 0.0002 0.0003 0.0009 0.0018 0.0012

DAILY AVERAGE HEAD ON TOP OF LAYER 11

AVERAGES 0.0009 0.0002 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0052 0.0010 0.0002 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 13

AVERAGES 0.0007 0.0004 0.0002 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0037 0.0023 0.0010 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 15

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGE AMmAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30

INCHES CU. FEET PERCENT

PRECIPITATION 32.60 ( 5.565) 118325.9 100.00

RUNOFF 2.389 ( 1.4447) 8670.79 7.328

EVAPOTRANSPIRATION 25.130 ( 4.0771) 91223.05 77.095

LATERAL DRAINAGE COLLECTED 5.19245 ( 1.77084) 18848.602 15.92940
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0.00058 ( 0.00019) 2.109 0.00178
LAYER 5

AVERAGE HEAD ON TOP 0.001 ( 0.000)
OF LAYER 4

.. fERAL DRAINAGE COLLECTED 0.Ô0072( 0.00394) 2.613 0.00221
FROM LAYER 10

PERCOLATION/LEAKAGE THROUGH 0.00000 C 0.00000) 0.001 0.00000



LAYER 11

AVERAGE HEAD ON TOP 0.000 K 0.001)
OF LAYER 11

k’ERCOLATION/LEAKAGE THROUGH 0.00000 K 0.00001) 0.009 0.00001
LAYER 13

AVERAGE HEAD ON TOP 0.000 K 0.001)
OF LAYER 13

SUBSURFACE INFLOW INTO 0.00000 0.000 0.00000
LAYER 16

LATERAL DRAINAGE COLLECTED 0.05003 K 0.00005) 181.625 0.15350
FROM LAYER 14

PERCOLATION/LEAKAGE THROUGH 0.00000 K 0.00000) 0.000 0.00000
LAYER 16

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 15

CHANGE IN WATER STORAGE -0.115 K 1.3434) -419.16 -0.354

*******************************************************************************



*** ***************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 30

(INCHES) (CU. FT.)

PRECIPITATION 4.09 14846.700

RUNOFF 1.478 5366.9531

DRAINAGE COLLECTED FROM LAYER 3 0.64153 2328.76001

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000058 0.21053

AVERAGE HEAD ON TOP OF LAYER 4 0.042

MAXIMUM HEAD ON TOP OF LAYER 4 0.186

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 0.0 FEET

DRAINAGE COLLECTED FROM LAYER 10 4.13145

PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000000 0.00073

AVERAGE HEAD ON TOP OF LAYER 11 0.057

MAXIMUM HEAD ON TOP OF LAYER 11 [112

LOCATION OF MAXIMUM HEAD IN LAYER 10
(DISTANCE FROM DRAIN) 2.4 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 13 0.000001 0.00299

AVERAGE HEAD ON TOP OF LAYER 13 0.024

DRAINAGE COLLECTED FROM LAYER 14 0.00014 0.50024

PERCOLATION/LEAKAGE THROUGH LAYER 16 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 15 0.000

MAXIMUM HEAD ON TOP OF LAYER 15

LOCATION OF MAXIMUM HEAD IN LAYER 14
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 4.86 17645.5430

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4284

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1236

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas



ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

* *************** *********************************************************.



*** ***************************************************************************

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)

1 1.8238 0.1520

2 5.7423 0.2393

3 0.0020 0.0100

4 0.0000 0.0000

5 5.1240 0.4270

6 3.3810 0.2818

7 29.5938

8 3.7200 0.3100

9 477.1200

10 0.5400

11 0.0000 0.0000

12 0.1764 0.7470

13 0.0000 0.0000

14 0.0021 0.0104

15 0.0000 0.0000

16 15.3720

SNOW WATER 0.316

*** ******************************************************t************+*******



EXHIBIT 10
‘KELP’ MODEL RESULTS

POST CLOSURE PERIOD YEARS 31 - 131
WITH NO LEACKATE COLLECTION AND REMOVAL



******************* ******************************************************** ***

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
**

**

**
*** * ********* * ********************* **** ******* * ***** **** ** ****************** **

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 16: 7 DATE:

C: \HELP3\clinton\PRECIP .D4
C: \HELP3\clinton\TEMP . D7
C: \HELP3\clinton\SOLAR .D13
C: \HELP3 \cl inton\EVAP C .Dll
C:\HELP3\clinton\CL 100 .Dl0
C: \HELP3\clinton\CL 100. OUT

1/ 6/2009

TITLE: CLINTON LF. NO.3 CHEMICAL WASTE UNIT (CLOSURE 31-131 YRS)

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS
WERE SPECIFIED BY THE USER.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD.. COND.

NOTE: SATURATED HYDRAULIC
FOR ROOT CHANNELS

LAYER 1

AND SNOW WATER

= 12.00 INCHES
= 0.4630 VOL/VOL
= 0.2320 VOL/VOL
= 0.1160 VOL/VOL
= 0.1520 VOL/VOL

0.369999994000E-03 CM/SEC
CONDUCTIVITY IS MULTIPLIED BY 4.90
IN TOP HALF OF EVAPORATIVE ZONE.

**

**

******************************************************************************

**

**

**

**

**

**

**

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8



LAYER 2

THICKNESS
POROSITY

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

FIELD CAPACITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. =

SLOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CON]D.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

= 24.00 INCHES
0.5010 VOL/VOL

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

10.0000000000 CM/SEC
= 25.00 PERCENT
= 875.0 FEET

= 0.04 INCHES
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUNBER 0

= 12.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2393 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE N13NBER 20

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35



INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E—05 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 11

THICKNESS = 12.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2818 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUNBER 18

THICKNESS = 133.20 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2222 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0,100000005000E-02 CM/SEC

LAYER 8

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NtJNBER 11

THIC}@JESS = 12.00 INCHES
POROSITY 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. J-IYD. COND. = 0.639999998000E-04 CM/SEC

LAYER 9

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

THICIUJESS = 1680.00 INCHES
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY 0.2840 VOL/VOL
WILTING POINT 0.1350 VOL/VOL



0.2840 VOL/VOLINITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

FIELD CAPACITY
WILTING POINT -

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 10

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

LAYER 12

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

0.24 INCHES
0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7470 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

THICKNESS
POROSITY

TYPE 1 VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

= 12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL

= 0.0450 VOL/VOL
0.299999993000E-01 CM/SEC

LAYER 11

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY

LAYER 13

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES



0.0000 VOL/VOLPOROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROS ITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW

0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 10.00 HOLES/ACRE
= 4 - POOR

0.20 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0103 VOL/VOL

2.00000000000 CM/SEC

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL

= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 0.00 HOLES/ACRE

HOLES /ACRE= 0.00
= 4 - POOR

= 36.00 INCHES
= 0.4270 VOL/VOL

0.4180 VOL/VOL
0.3670 VOL/VOL

= 0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC
= 0.05 INCHES/YR

LAYER 14

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

LAYER 15

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUNBER 35

LAYER 16

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NIJNBER 16



GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 25.% rLr

AND A SLOPE LENGTH OF 875. FEET.

EVAPOTR.ANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lincoln I 1 1 inc is

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 72.60
= 100.0 PERCENT
= 1.000 ACRES
= 20.0 INCHES

3.738 INCHES
9.564 INCHES
2.472 INCHES

= 0.000 INCHES
= 542.602 INCHES
= 542.602 INCHES
= 0.05 INCHES/YEAR

= 40.10 DEGREES
= 4.00
= 117
= 290
= 20.0 INCHES
= 10.30 MPH
= 71.00 %
= 65.00 %
= 70.00 %
= 72.00 %

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)



JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53-50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

AND STATION LATITUDE = 40.10 DEGREES

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07

(C STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03

RUNOFF

TOTALS 0.136 0.507 1.484 0.460 0.001 0.017
0.019 0.018 0.003 0.002 0.001 0.135

STD. DEVIATIONS 0.338 0.515 1.308 0.874 0.011 0.061
0.065 0.083 0.013 0.010 0.005 0.364

EVAPOTRANSPIRATION

TOTALS 0.538 0.450 0.763 2.909 3.753 4.674
3.970 3.515 2.359 1.287 0.898 0.583

STD. DEVIATIONS 0.116 0.103 0.452 0.764 1.016 1.384
1.616 1.545 0.983 0.256 0.197 0.162

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.1182 0.0006 0.6173 2.0618 0.7700 0.1978
0.1551 0.1040 0.1248 0.2859 0.5206 0.6607

STD. DEVIATIONS 0.2169 0.0060 0.8605 1.0584 0.6937 0.3782
0.4434 0.3553 0.4562 0.7458 0.7740 0.7173

ERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0000 0.0000 0.0001 0.0002 0.0001 0.0000
0.0000 0.0000 0.0000 0.0000 0.0001 0.0001



STD. DEVIATIONS 0.0000 0.0000 0.0001 0.0001 0.0001 0.0000
0.0000 0.0000 0.0000 0.0001 0.0001 0.0001

‘ERCOLATION/LEAKAGE THROUGH LAYER 11

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0-0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 13

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SUBSURFACE INFLOW INTO LAYER 16

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 16

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 o.oo\
0.0000 0-0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES 00003 0.0000 0.0013 0.0045 0.0016 0.0004
0.0003 0.0002 0.0003 0.0006 0.0011 0.0014

STD. DEVIATIONS 0.0005 0.0000 0.0018 0.0023 0.0015 0.0008
0.0009 0.0008 0.0010 0.0016 0.0017 0.0015

DAILY AVERAGE HEAD ON TOP OF LAYER 11

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

JAILY AVERAGE HEAD ON TOP OF LAYER 13

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 o.oobo
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 15

AVERAGES 0.1957 0.1959 0.1961 0.1963 0.1964 0.1966
0.1967 0.1969 0.1970 0.1972 0.1973 0.1975

STD. DEVIATIONS 0.0251 0.0244 0.0236 0.0228 0.0220 0.0212
0.0204 0.0196 0.0189 0.0181 0.0174 0.0166

*** ****************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100

INCHES CU. FEET PERCENT

PRECIPITATION 34.15 ( 5.545) 123948.9 100.00

RUNOFF 2.784 ( 1.6894) 10105.47 8.153

EVAPOTRANSPIRATION 25.699 ( 3.5728) 93288.76 75.264

LATERAL DRAINAGE COLLECTED 5.61675 ( 2.38092) 20388.785 16.44935
FROM LAYER 3

RCOLATION/1,EAKAGE THROUGH 0.00063 ( 0.00026) 2.270 0.00183
LAYER 5

AVERAGE HEAD ON TOP 0.001 ( 0.000)
OF LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 11

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 11

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 13

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 13

SUBSURFACE INFLOW INTO 0.00000 0.000 0.00000
LAYER 16

PERCOLATION/LEAKAGE THROUGH 0.00000 C 0.00000) 0.000 0.00000
LAYER 16

7’VERAGE HEAD ON TOP 0.197 ( 0.021)
OF LAYER 15

CHANGE IN WATER STORAGE 0.096 C 1.7755) 347.53 0.280

**** ***************************************************************************



**** ***** *********************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(INCHES) (CU. FT.)

PRECIPITATION 4.64 16843.199

RUNOFF 2.044 7419.4585

DRAINAGE COLLECTED FROM LAYER 3 0.72687 2638.54932

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000063 0.23041

AVERAGE HEAD ON TOP OF LAYER 4 0.048

MAXIMUM HEAD ON TOP OF LAYER 4 0.105

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 0.0 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000000 0.00002

AVERAGE HEAD ON TOP OF LAYER 11

PERCOLATION/LEAKAGE THROUGH LAYER 13 0.000000 0.00002

AVERAGE HEAD ON TOP OF LAYER 13 0.000

PERCOLATION/LEAKAGE THROUGH LAYER 16 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 15 0.200

SNOW WATER 7.00 25420 .0430

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4350

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1236

*** Maximum heads are computed using McEnroe’s equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

******************************************************************************



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .k

FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)

1 5.0548

2 7.0196 jO.2925)

3 0.0020 0.0100

4 0.0000 0.0000

5 5.1240 4270

6 3.3836 0.2820\

7 29.6576 I
190 T

8 3.7200 r3_Th.6—\
9 477 1200 T840_40\

10 0.5400 0.045\

11 0.0000 0.0000

12 0.1764 0.7470

13 0.0000 0.0000

14 5.0060 25.0300

15 0.0000 0.0000

16 15.3720 0.4270

SNOW WATER 0.000

***** ** * * * * ** * ***** **** ****** ******** ** ********************

******************************************************************************




