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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMEMTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

O\WLANDATAL, B4
\WL4\DATA7 .D7
\WL4\DATAL3.D13
S\W14\DATATL. D11
A\WL4N\DATATC. D1C
D\NWLANOUT . OUT

YOV EY N Y

TIME:  19:30 DATE: 6/ 6/2016

HFETAETTIAT AT ST AATSSS AT ST A SS AT TS ST ST ARSI AT ST ASSS AT 2R SN 00 A

TITLE:

Case A {Initial Condition)

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTAL TEXTURE NUMBER 30

126,00 INCHES

0.5410 vOL/VOL

G. 1870 vOL/VOL

0, G470 oL /VOL

G, 2080 vOL/VOL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HoH 0

o8

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

PORGSTITY = (. 3980 vOL/VOL



winyah Generating station/app E-1.A

Case A

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0. 2440 vOL/VOL
0.1360 vOL/VOL
(. 2440 VOL/VOL
0.119999997000E-03

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G. 0509 voL/voL
0.122500002000
2.25 PERCENT
325.0 FEET

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

i

H

F L I

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0. 1999999900008~ 12

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

o8

0 HIEH

i

3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 voL/VoL
0. 300000003000E-08

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

SOTL DATA BASE USING SOIL TEXTURE #30 WITH

CM/SEC

CM/SEC

CM/SEC

2. 00 HOLES /ACRE
2.00 HOLES /ACRE

CM/SEC

MOTED  5CS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

BARE

GROURD CONDITIONS, A SURFACE SLOPE OF  1.% AND

A SLOPE LENGTH OF 500, FEET.

Page E-1-21



Case A

winyah Generating station/app E-1.A page E-1-22
SCS RUNOFF CURVE MUMBER = 896.70
FRACTION OF AREA ALLOWING RUNOFF = 80.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 3.371  INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 5.410 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = G.470  INCHES
INITIAL SNOW WATER = G.000  IMCHES
INTTIAL WATER TN LAYER MATERIALS = 31,3132 INCHES
TOTAL TNITIAL WATER = 31,132 INCHES
TOTAL SUBSURFACE INFLOW = ¢.00 INCHES /YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
MOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTOM SOUTH CAROLINA
STATION LATITUDE = 32,90 DEGREES
MAXTIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON {JULIAN DATE) = 59
END OF GROWING SEASON {3JULIAN DATE) = 336
EVAPORATIVE ZONE DEPTH = 10,0 INCHES
AVERAGE ANNUAL WIND SPEED = &.70 MPH
AVERAGE 157 QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ND QUARTER RELATIVE BUMIDITY = 74.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 80.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 75.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHARLESTON SOUTH CAROLINA
NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JARS TUL FER/AUG MAR/SEP APR/OCT MAY /NOY JUN/DEC
3.33 3.37 4.38 2.58 4,41 6.54
7.33 .50 4.94 2.92 .18 3.11

WOTE: TEMPERATURE DATA WADS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHARLESTON SOUTH CAROLINA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FER/AUG MAR/SEPR APR/GCT MAY /NOV JUN/DEC

47.90 49,80 56.70 04,30 72.20 77.60

80.50 80.00 75.70 65,80 56.70 50.00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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AVERAGE MONTHLY VALULES IN INCRHES FOR YEARS 1 THROUGH 30

JAN/IUL  FEBR/AUG MAR/SEP  APR/GCT  MAY/NOV  JUN/DEC

PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
ST, DEVIATIONS 1.74 1.59 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.05 1.52
RUNOFF
TOTALS 0.734 1.196 1.773 0.857 1.731 2.762
3.229 3.337 2.053 1.115 G.562 0.941
5TD. DEVIATIONS 0.911 J.842 1.176 G.755 1.4%5 2.074
2.461 i.862 1.609 1.350 G.542 0.803
EVAPOTRANSPIRATION
TOTALS 1.936 2.046 3.059 2.156 2.270 3.098
3.718 3.711 2.814 1.808 1.2%6 1.428
STD. DEVIATIONS 0.440 0.431 G.713 0.944 G.082 1.178
1.305 1.160 0.893 G.788 0.643 0.373
LATERAL DRATNAGE COLLECTED FROM LAYER 3
TOTALS 0.0879 0.0867 . 0897 G.0867 .0853 0.0809
0.0786 0.06%3 0. 0685 G.0840 0. G887 0.0856
ST, DEVIATIONS (.0619 0.0519 0.0551 £.0529 0.0541  0.034¢6
0.0557 .0508 0.0464  0.0576  0.0648 0.066L
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 GC.0000 G.0080 0.000C 0.0800
0.0000  0.0000 0.0000 G.0060  0.6000  0.0000
STD. DEVIATIONS 0.06006 0.0000 0.006060 G.0000 0.0000  0.0000
0.0000 0.0060 G.00600 G.0080  0.000G6 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0657 0.0639 0. 0602 6.0601 (.0573 0.056L
0.0528 0.0465 0.0482 G.0570 G.0615 0.0642
ST, DEVIATIONS ¢.0416 0.0384  0.0370 G.0367 0.0363 0.0379
0.0374 0.0341 0.0322 $.0387 G.0449 0.0444
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winyah Generating station/app E-1.A

Case A

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION 50.

HUNOFF 20.

EVAPOTRANSPIRATION 25

LATERAL DRAINAGE COLLECTED i
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0
LAYER &

AVERAGE HEAD ON TOP 0
OF LAYER 4

CHANGE TN WATER STORAGE 0

.341 {
01375 (

L0001 (

058 (

L027 (

Page E-1-24
1 THROUGH 30

ci. FEET PERCENT
8.914) 183938.1 100.00
5.4753} 73651.98 40,042
3.2211) 106509.63 57.905
0.51502) 3679.909 2.00062
0. 600005 0.025 0.00001
0.029)
1.18713 86,61 0.053

St kst b o bkt b ke ok b skt b o b b Sk b e b kb ok Sk Sh o b St e R bkt b R o kst b o b Sh b R bbb b ko kSt bk b bbb okt
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PEAK DAILY VALUES FOR YEARS

PRECTPITATION

RUNOFF

GRATNAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOFP OF

MAXIMUM HEAD ON TOP OF

LAYER 4

LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN)
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

ekt

rReference:

Maximum heads are computed using McEnrce's eguations.

1 THROUGH 30
{INCHES ) {Ccu. Fr.o
828 30056.398
6.711 24362. 1406
0. 00800 34.83021
0. 000060 0.00021
G. 200
G.391
6.5 FEET
1.63 3735.4502
0.3906
G.0470

R

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol., 119, No. 2, wMarch 1993, pp. 262-270.
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Case A

Page E-1-25
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FINAL WATER STORAGE AT END OF YEAR 306

i P (7Y B
[ O N

SNOW WATER 0.
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Case A_Std.

Page E-1-26
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMEMTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

O\WLSNDATAL, B4
\WLS\DATA7 .D7
\WI5\DATAL3.D13
SWISN\DATATL. D11
\WLSADATALC. D1C
ONWLENOUT.OUT

YOV EY N Y

TIME: 19:13 DATE: 6/ 7/2016

FETAETIIT AT ST AATSSS AT TSNS ARSI ST SS T ARSI ST A S SRR

TITLE:

Case A {(Initial Condition with Standard Composite Liner)

EERATA AT ESR

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTAL TEXTURE NUMBER 30

126,00 INCHES

0.5410 vOL/VOL

G. 1870 vOL/VOL

(L0470 oL/ VoL

G, 2080 vOL/VOL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HoH 0

o8

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

PORGSTITY = (3. 3980 vOL/VOL
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Case A_Std.

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0. 2440 vOL/VOL
0.1360 vOL/VOL
(. 2440 VOL/VOL
0.119999997000E-03

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G. 0509 voL/voL
0.122500002000
2.25 PERCENT
325.0 FEET

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

i

H

F L I

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0. 1999999900008~ 12

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

o8

0 HIEH

i

3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
24.00 INCHES
0.4270 vOL/VOL
G. 4180 vOL/VOL
0. 3670 vOL/VOL
G.4270 vOL/VOL
0. 1000006010008 -00

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

CM/SEC

CM/SEC

CM/SEC

2. 00 HOLES /ACRE
2.00 HOLES /ACRE

CM/SEC

MOTED  5CS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

SOTL DATA BASE USING SOIL TEXTURE #30 WITH

BARE

GROURD CONDITIONS, A SURFACE SLOPE OF  1.% AND

A SLOPE LENGTH OF 500, FEET.

Page E-1-27
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Case A_Std.
5CS RUNOFF CURVE HNUMBER
FRACTION OF AREA ALLOGWING RUNOFF
AREA PROIECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
THITIAL SNOW WATEER
INTTIAL WATER THW LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

LA N | L

]

.70

OG0

Page E-1-28

PERCENT
ACRES
INCHES

L3371 INCHES

410
470
0G0

INCHES
INCHES
INCHES

L1892 INCHES
.192  TIMCHES

.00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE! EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTON S50UTH CARDLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON {JULIAN DATE)
END OF GROWING SEASON {JULTAN DATE}
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPLED

AVERAGE 157 QUARTER RELATIVE HUMIDITY
AVERAGE ZND QUARTER RELATIVE HUMIDITY
AVERAGE ZRD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

[

HH

i

32.90
.00
59
336
18.0
8.70
70.00
74.00
80.00
75.00

INCHES/YEAR

DEGREES

INCHES
MPH

%

%

%

%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

MORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEBR/ALG MAR/SEP ARPR/OCT
3.33 3.37 4.38 2.58
7.33 6.50 4.94 2.92

MAY/NOY

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLINA

COEFFICIENTS FOR CHARLESTON

NORMAL MEAN MONTHLY TEMPERATURE {DEGREES FAHRENHEIT)

JAN/JUL FERB/AUG MAR/SEP APR/OCT
47.90 49 .80 56.70 64,30
80.350 80.00 75.70 65.80

MAY/NOV

JUN/DEC

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Case A_Std.
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AVERAGE MONTHLY VALULES IN INCRHES FOR YEARS 1 THROUGH 30

JAN/IUL  FEBR/AUG MAR/SEP  APR/GCT  MAY/NOV  JUN/DEC

PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
ST, DEVIATIONS 1.74 1.59 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.05 1.52
RUNOFF
TOTALS 0.734 1.196 1.773 0.857 1.731 2.762
3.229 3.337 2.053 1.115 G.562 0.941
5TD. DEVIATIONS 0.911 J.842 1.176 G.755 1.4%5 2.074
2.461 i.862 1.609 1.350 G.542 0.803
EVAPOTRANSPIRATION
TOTALS 1.936 2.046 3.059 2.156 2.270 3.098
3.718 3.711 2.814 1.808 1.2%6 1.428
STD. DEVIATIONS 0.440 0.431 G.713 0.944 G.082 1.178
1.305 1.160 0.893 G.788 0.643 0.373
LATERAL DRATNAGE COLLECTED FROM LAYER 3
TOTALS 0.0879 0.0867 . 0897 G.0867 .0853 0.0809
0.0786 0.06%3 0. 0685 G.0840 0. G887 0.0856
ST, DEVIATIONS (.0619 0.0519 0.0551 £.0529 0.0541  0.034¢6
0.0557 .0508 0.0464  0.0576  0.0648 0.066L
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 GC.0000 G.0080 0.000C 0.0800
0.0000  0.0000 0.0000 G.0060  0.6000  0.0000
STD. DEVIATIONS 0.06006 0.0000 0.006060 G.0000 0.0000  0.0000
0.0000 0.0060 G.00600 G.0080  0.000G6 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0657 0.0639 0. 0602 6.0601 (.0573 0.056L
0.0528 0.0465 0.0482 G.0570 G.0615 0.0642
ST, DEVIATIONS ¢.0416 0.0384  0.0370 G.0367 0.0363 0.0379
0.0374 0.0341 0.0322 $.0387 G.0449 0.0444

EE R A R b e R AR R e R R Rl R b R
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Case A_Std.

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION 50.

HUNOFF 20.

EVAPOTRANSPIRATION 25

LATERAL DRAINAGE COLLECTED i
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0
LAYER &

AVERAGE HEAD ON TOP 0
OF LAYER 4

CHANGE TN WATER STORAGE 0

.341 {
01370 (

LOO005 (

058 (

L027 (

Page E-1-30
1 THROUGH 30

ci. FEET PERCENT
8.914) 183938.1 100.00
5.4753} 73651.98 40,042
3.2211) 106509.63 57.905
0.51500) 3679.740 2.00053
0.00002) 0.195 0.00011
0.029)
1.18713 86,61 0.053

St kst b o bkt b ke ok b skt b o b b Sk b e b kb ok Sk Sh o b St e R bkt b R o kst b o b Sh b R bbb b ko kSt bk b bbb okt
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PEAK DAILY VALUES FOR YEARS

PRECTPITATION
RUNOFF

GRATNAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOFP OF

MAXIMUM HEAD ON TOP OF

LAYER 4

LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN)
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

ekt

rReference:

Maximum heads are computed using McEnrce's eguations.

1 THROUGH 30
{INCHES ) {Ccu. Fr.o
828 30056.398
6.711 24362. 1406
0. 00859 34.82882
0. 000060 0. 00165
G. 200
G.391
6.4 FEET
1.63 3735.4502
0.3906
G.0470

R

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol., 119, No. 2, wMarch 1993, pp. 262-270.
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Case A Std.

R s s A e e S e A NS e R N

FINAL WATER STORAGE AT END OF YEAR 306

LAYER (INCHES] {VOL/VOL)

1 25.8536 0.2154

2 5.8560 0. 2440

3 0.0332 0. 1660

4 0. 0000 0. 0000

5 16. 2480 0.4270
SNOW WATER 0.000

FEIFET IR T AASS SIS AT AL AN S S EA A S ST A RS ARE S A TSRS AA ST AR SRR RN g A
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Case B

o]

Page E-1-32
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMEMTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

sk
E
B
E
E- &4
o ok
E- &4
ek

B

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R
AR F AR LA Ao A AT A Ao At T R AR At R A e S bt R

PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

\W2ANDATAS, B4
\W24\DATA7 .D7
\W24\DATAL3.D13
\WZ4\DATATL. D11
\W24\DATALC. D1C
D\W2ANOUT.LOUT

YOV EY N Y

TIME: 12:30 DATE: 6/ 7/2016

HFETAETTIAT AT ST AATSSS AT ST A SS AT TS ST ST ARSI AT ST ASSS AT 2R SN 00 A

TITLE:

Case B {Intermediate Condition)

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTAL TEXTURE NUMBER 30

360.00 INCHES

0.5410 vOL/VOL

G. 1870 vOL/VOL

(3. 0A70 vOL/VOL

G.1931 vOL/VOL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HoH 0

o8

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

PORGSTITY = (3. 3980 vOL/VOL



winyah Generating station/app E-1.A

Case B

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0. 2440 vOL/VOL
0.1360 vOL/VOL
(. 2440 VOL/VOL
0.119999997000E-03

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G, 03296 vOL/VOL
0.445000008000E-01
2.25 PERCENT
325.0 FEET

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

i

H

F L I

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MNUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0. 1999999900008~ 12

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

o8

0 HIEH

i

3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 vOL/VoL
0. 300000003000E-08

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

SOTL DATA BASE USING SOIL TEXTURE #30 WITH

CM/SEC

CM/SEC

CM/SEC

2. 00 HOLES /ACRE
2.00 HOLES /ACRE

CM/SEC

MOTED  5CS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

BARE

GROURD CONDITIONS, A SURFACE SLOPE OF 1.% AND

A SLOPE LENGTH OF 400, FEET.

Page E-1-33
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winyah Generating Station/app E-1.A Page E-1-34
SCS RUNGFE CURVE NUMBER = 9670
FRACTION OF AREA ALLOWING RUNOFF = 166.90 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.8060 ACRES
EVAPORATIVE ZONE DEPTH = 10.9 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 3.268 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 5.410  INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.470  INCHES
THNITIAL SKOW WATER = 0.000 TINCHES
INITIAL WATER IN LAYER MATERIALS = 75.579  INCHES
TOTAL INITIAL WATER = 75.579  IMCHES
TOTAL SUBSURFACE INFLOW = .00 INCHES /YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE. EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTOM SOUTH CARDLINA
STATION LATITUDE = 32,90 DEGREES
MAXIMUM LEAF AREA INDEX = .00
START OF GROWING SEASON {JULIAN DATE) = 58
END OF GROWING SEASON {JULIAN DATE) = 336
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 8.70 MPH
AVERAGE 187 QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE ZND QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 80.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 75.00 %
NMOTE: PRECIPLITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHARLESTON SOUTH CAROLINA
NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEBR/ALG MAR/SEP ARPR/OCT MAY /NG JUN/DEC
3.33 3.37 4.38 2. 58 4,41 .54
7.33 .50 4.4 2.92 Z.18 .11

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GEMERATED USING
COEFFICIENTS FOR CHARLESTON SOUTH CAROLINA
NORMAL MEAN MONTHLY TEMPERATURE {(DEGREES FAHRENHEIT)

JAN/JUL FERB/AUG MAR/SEP APR/OCT MAY /NOY JUN/DEC

47.90 44,80 56.70 64,30 72,20 77,60

80, 50 280,00 75.7G 65,80 56.70 50,00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Lase B
i F Rl iR P R SR R R R R R R R R R R R R R e AR R A e

AVERAGE MONTHLY VALULES IN INCRHES FOR YEARS 1 THROUGH 30

JAN/IUL  FEBR/AUG MAR/SEP  APR/GCT  MAY/NOV  JUN/DEC

PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
ST, DEVIATIONS 1.74 1.59 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.05 1.52
RUNOFF
TOTALS 0.812 1.329 1.962 0.957 1.913 3.063
3.615 3.723 2.285 1.241 0.627 1.051
5TD. DEVIATIONS 1.001 .929 1.290 G.840 1.641 2.282
2.727 2.049 1.774 1.4%1 G.602 0.892
EVAPOTRANSPIRATION
TOTALS 1.871 1.970 Z2.964 1.886 2.166 2.821
3.374 3.376 2.643 1.655 1.233 1.425
STD. DEVIATIONS 0.462 0.456 G.707 0.863 G.920 1.079
1.153 1.063 0.877 G.748 0.627 0.372
LATERAL DRATNAGE COLLECTED FROM LAYER 3
TOTALS 0.0431 0.0414  0.0475 0.0472 .0482 0.0434
0.0387 0.0329 0.0299 G.0327 0.0354  0.0406
ST, DEVIATIONS 0.0255 0.0200 0.0224  $.0228 0.0249 0.0245
0.0240 6.0217 0.0199 0.0205 0.0224  0.0250
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 G.0000 G.0000 0.000C  0.03800
0.0000  0.0000  0.0000 G.00060  0.6000  0.0000
STD. DEVIATIONS 0.06006 0.0000 0.006060 G.0000 0.0000  0.0000
0.0000 0.0060 G.00600 G.0080  0.000G6 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0796 0.0840  0.0878 (.0902 . 0909 0.0829
0.0715 0.0608 0.0572 0.0604 G.0676 0.0749
ST, DEVIATIONS 0.0471  0.0424 0.0413 0.0435 0.0460  0.0458
0.0443 0.0401  0.0381  0.0380 0.0427 0.0461

EE R A R b e R AR R e R R Rl R b R
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Case B

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION 50.

HUNOFF 22

EVAPOTRANSPIRATION 27

LATERAL DRAINAGE COLLECTED 0]
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0
LAYER &

AVERAGE HEAD ON TOP 0
OF LAYER 4

CHANGE TN WATER STORAGE 0

577 (
.485 {
48200 (

L0001 (

076 (

127 (

Page E-1-36
1 THROUGH 30
ci. FEET PERCENT
8.914) 183938.1 100.00
6.0448) 81955.90 44 556
2.9890) 99770.14 54.241
0.20368) 1749.662 0.85122
0. 600005 0.032 0.00002
0.032)
0.8450) 462 .46 0.251

St kst b o bkt b ke ok b skt b o b b Sk b e b kb ok Sk Sh o b St e R bkt b R o kst b o b Sh b R bbb b ko kSt bk b bbb okt

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R

PEAK DAILY VALUES FOR YEARS

PRECTPITATION

RUNOFF

GRATNAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOFP OF

MAXIMUM HEAD ON TOP OF

LAYER 4

LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN)
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

ekt

rReference:

Maximum heads are computed using McEnrce's eguations.

1 THROUGH 30
{INCHES ) {Ccu. Fr.o
828 30056.398
7.459 27222.4531
0.00331 12. 01820
0. 000060 G.00020
G. 180
G.372
6.1 FEET
1.63 3735.4602
0.3774
G.0583

R

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol., 119, No. 2, wMarch 1993, pp. 262-270.

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R
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Case B

R s s A e e S e A NS e R N

FINAL WATER STORAGE AT END OF YEAR 306

LAYER (INCHES] {VOL/VOL)

1 73.3006 © 0.2036

2 5.8560 0. 2440

3 0.0574 0.2870

4 0. 0000 0. 0000

5 0.1875 0.7560
SNOW WATER 0.000

FEIFET IR T AASS SIS AT AL AN S S EA A S ST A RS ARE S A TSRS AA ST AR SRR RN g A
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Case C-1
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMEMTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

sk
E
B
E
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xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R
AR F AR LA Ao A AT A Ao At T R AR At R A e S bt R

PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

\WIANDATASL, B4
\W34\DATA7 .D7
\W34\DATAL3.D13
\WI4AN\DATATL. D11
\W34\DATALC. D1C
D\NWRANOUT.LOUT

YOV EY N Y

TIME: 12:36 DATE: 6/ 7/2016

FETAETIIT AT ST AATSSS AT TSNS ARSI ST SS T ARSI ST A S SRR

TITLE:

Case -1 (Final Grades without Cover in Landfill Area 1)

EERATA AT ESR

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTAL TEXTURE NUMBER 30

524,00 INCHES

0.5410 vOL/VOL

G. 1870 vOL/VOL

(. 0A70 vOL/VOL

G. 1906 vOL/VOL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HoH 0

o8

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

PORGSTITY = (3. 3980 vOL/VOL



winyah Generating station/app E-1.A

Case C-1

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE

DRATNAGE LENGTH

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0. 2440 vOL/VOL

0.1360 vOL/VOL

(. 2440 VOL/VOL
0.119999997000E-03 (M/SEC

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G, 3452 vOL/VOL
0. 280000009000E-01 CM/SEC
2.25 PERCENT
325.0 FEET

i

H

F L I

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MNUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0.199999996000E-12 CM/SEC
2. 00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

o8

0 HIEH

i

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 vOL/VoL
0. 300000003000E-08 CM/SEC

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

5CS RUNOFF CURVE NUMBER wAS COMPUTED FROM DEFAULT

SOTL DATA BASE USING SOTIL TEXTURE #30 WITH BARE
GROURD CONDITIONS, A SURFACE SLOPE OF 33.% AND
A SLOPE LENGTH OF 100, FEET.

Page E-1-39
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Case C-1
5CS RUNOFF CURVE HNUMBER
FRACTION OF AREA ALLOGWING RUNOFF
AREA PROIECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
THITIAL SNOW WATEER
INTTIAL WATER THW LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

LA N | L

]

i
ol

20

Page E-1-40

0 PERCENT
000 ACRES

0 INCHES

L3184 INCHES

L4186 INCHES

L4700 INCHES

LG8 TMCHES

981 INCHES

981 INCHES

00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE! EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTON S50UTH CARDLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON {JULIAN DATE)
END OF GROWING SEASON {JULTAN DATE}
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPLED

AVERAGE 157 QUARTER RELATIVE HUMIDITY
AVERAGE ZND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

[

HH

i

32.90
.00
59
336
16.0
8.70
70.00
74.00
80.00
75.00

DEGREES

INCHES
MPH

%

%

%

%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

MORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOY

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLINA

COEFFICIENTS FOR CHARLESTON

NORMAL MEAN MONTHLY TEMPERATURE {DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOV

JUN/DEC

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Case (-1
i F Rl iR P R SR R R R R R R R R R R R R R e AR R A e

AVERAGE MONTHLY VALULES IN INCRHES FOR YEARS 1 THROUGH 30

JAN/IUL  FEBR/AUG MAR/SEP  APR/GCT  MAY/NOV  JUN/DEC

PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
ST, DEVIATIONS 1.74 1.59 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.05 1.52
RUNOFF
TOTALS 0.922 1.495 2.172 1.093 2.118 3.314
3.942 4.051 2.508 1.360 0.720 1.184
5TD. DEVIATIONS 1.069 {.987 1.370 G6.817 1.723 2.383
2.825 2.162 1.8&7 1.605 G.642 0.958
EVAPOTRANSPIRATION
TOTALS 1.755 1.884 2.760 1.788 1.955 2.621
3.088 3.071 2.445 1.562 1.136 1.354
STD. DEVIATIONS 0.451 0. 469 0.736 0.781 0.831 0.958
1.035 0.937 O.827 G.867 0.594 0.387
LATERAL DRATNAGE COLLECTED FROM LAYER 3
TOTALS 0.0290  $.0289 0.0362 (0.0372 0.0380 0.0345
¢.0311  0.0276  0.0251 G.0257 0. 0257 0.0279
ST, DEVIATIONS 0.0165 0.0136  0.0145 G.0154 (.0175 0.01c8
0.0157 G.0152 0.0147 0.0154  0.0150 0.016Z
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.00060 G.0000  0.00680 0.00006 0.0800
0.0000  0.00060 G.0000 G.00060  0.06000C  0.0000
STD. DEVIATIONS 0.06006 0.0000 0.006060 G.0000 0.0000  0.0000
0.0000 0.0060 G.00600 G.0080  0.000G6 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0853 0.0832 0. 1062 G.1128 3.1115 0.10646
0.0814  0.0811 0.0763 G.0755 6.0781 0.0820
ST, DEVIATIONS ¢.0484  0.0436 0.042¢  C.0406 0.0513 0.0510
0.0462 0.0447 G.0440c 0.0453 G.0456 0.0475

EE R A R b e R AR R e R R Rl R b R
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Case C-1

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION 50.

HUNOFF 24.

EVAPOTRANSPIRATION 25

LATERAL DRAINAGE COLLECTED 0]
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0
LAYER &

AVERAGE HEAD ON TOP 0
OF LAYER 4

CHANGE TN WATER STORAGE 0

369 {
36687 (

L0001 (

092 (

054 (

Page E-1-42
1 THROUGH 30

ci. FEET PERCENT
8.914) 183938.1 100.00
6.3226) G0320.00 49,103
2.8056) 92090.56 50.066
0.14081) 1332.105 0.72421
0. 600005 0.037 0.00002
0.035)
0.6756) 185,456 0.106

St kst b o bkt b ke ok b skt b o b b Sk b e b kb ok Sk Sh o b St e R bkt b R o kst b o b Sh b R bbb b ko kSt bk b bbb okt

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R

PEAK DAILY VALUES FOR YEARS

PRECTPITATION

RUNOFF

GRATNAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOFP OF

MAXIMUM HEAD ON TOP OF

LAYER 4

LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN)
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

ekt

rReference:

Maximum heads are computed using McEnrce's eguations.

1 THROUGH 30
{INCHES ) {Ccu. Fr.o
828 30056.398
7.649 27765, 3066
G.00209 7.58205
0. 000060 G.00020
G. 180
G.373
6.2 FEET
1.63 3735.4602
0.3684
G.0520

R

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol., 119, No. 2, wMarch 1993, pp. 262-270.

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R
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Case (-1

R s s A e e S e A NS e R N

FINAL WATER STORAGE AT END OF YEAR 306

LAYER (INCHES] {VOL/VOL)

1 120. 4760 ©0.1931

2 5.8560 0. 2440

3 0.0764 0.3820

4 0. 0000 0. 0000

5 0.1875 0.7560
SNOW WATER 0.000

FEIFET IR T AASS SIS AT AL AN S S EA A S ST A RS ARE S A TSRS AA ST AR SRR RN g A
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Case (-2

o]

Page E-1-44
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMEMTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

sk
E
B
E
E- &4
o ok
E- &4
ek

B

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R
AR F AR LA Ao A AT A Ao At T R AR At R A e S bt R

PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

O\WAANDATAL, B4
\WA4\DATA7 . D7
\W44\DATALZ.D13
D\WA4\DATATL. D11
\WAAA\DATATC. D1C
D\WAANOUT L OUT

YOV EY N Y

TEIME: 12:39 DATE: 6/ 7/2016

FETAETIIT AT ST AATSSS AT TSNS ARSI ST SS T ARSI ST A S SRR

TITLE:

Case -2 (Final Grades without Cover in Landfill Area 23

EERATA AT ESR

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 30
1056, 00 INCHES
0.5410 vOL/VOL
G. 1870 vOL/VOL
(3. 0A70 vOL/VOL
G. 1881 vOL/VOL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HoH 0

o8

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

PORGSTITY = (3. 3980 vOL/VOL
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Case (-2

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE

DRATNAGE LENGTH

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0. 2440 vOL/VOL

0.1360 vOL/VOL

(. 2440 VOL/VOL
0.119999997000E-03 (M/SEC

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G. 0524 voL/voL
0. 240000002000E-01 CM/SEC
2.25 PERCENT
325.0 FEET

i

H

F L I

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0.199999996000E-12 CM/SEC
.00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

o8

0 HIEH

i

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 voL/VoL
0. 300000003000E-08 CM/SEC

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

5CS RUNOFF CURVE NUMBER wAS COMPUTED FROM DEFAULT

SOTL DATA BASE USING SOIL TEXTURE #30 WITH BARE
GROURD CONDITIONS, A SURFACE SLOPE OF 33.% AND
A SLOPE LENGTH OF 100, FEET.

Page E-1-45
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Case (-2
5CS RUNOFF CURVE HNUMBER
FRACTION OF AREA ALLOGWING RUNOFF
AREA PROIECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
THITIAL SNOW WATEER
INTTIAL WATER THW LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

LA N | L

]

i
ol

20

Page E-1-46

0 PERCENT
000 ACRES

0 INCHES

L3184 INCHES

L4186 INCHES

L4700 INCHES

LG8 TMCHES

766 INCHES

766  TMCHES

00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE! EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTON S50UTH CARDLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON {JULIAN DATE)
END OF GROWING SEASON {JULTAN DATE}
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPLED

AVERAGE 157 QUARTER RELATIVE HUMIDITY
AVERAGE ZND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

[

HH

i

32.90
.00
59
336
16.0
8.70
70.00
74.00
80.00
75.00

DEGREES

INCHES
MPH

%

%

%

%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

MORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOY

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLINA

COEFFICIENTS FOR CHARLESTON

NORMAL MEAN MONTHLY TEMPERATURE {DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOV

JUN/DEC

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Case (-2
i F Rl iR P R SR R R R R R R R R R R R R R e AR R A e

AVERAGE MONTHLY VALULES IN INCRHES FOR YEARS 1 THROUGH 30

JAN/IUL  FEBR/AUG MAR/SEP  APR/GCT  MAY/NOV  JUN/DEC

PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
ST, DEVIATIONS 1.74 1.59 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.05 1.52
RUNOFF
TOTALS 0.922 1.495 2.172 1.093 2.118 3.314
3.942 4.051 2.508 1.360 0.720 1.184
5TD. DEVIATIONS 1.069 {.987 1.370 G6.817 1.723 2.383
2.825 2.162 1.8&7 1.605 G.642 0.958
EVAPOTRANSPIRATION
TOTALS 1.755 1.884 2.760 1.788 1.955 2.621
3.088 3.071 2.445 1.562 1.136 1.354
STD. DEVIATIONS 0.451 0. 469 0.736 0.781 0.831 0.958
1.035 0.937 O.827 G.867 0.594 0.387
LATERAL DRATNAGE COLLECTED FROM LAYER 3
TOTALS 0.0262 0.0259 0.0321  0.0332 0.0344 0.0313
¢.0286 0.0234  0.0232 0.0235 0.0234  0.02533
ST, DEVIATIONS ¢.0145 0.0120 0.013¢  G.0138 0. 0157 0.0152
0.0144  0.0135 0.0132 0.0139 0.0135 0.0143
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.00060 G.0000  0.00680 0.00006 0.0800
0.0000  0.00060 G.0000 G.00060  0.06000C  0.0000
STD. DEVIATIONS 0.06006 0.0000 0.006060 G.0000 0.0000  0.0000
0.0000 0.0060 G.00600 G.0080  0.000G6 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0898 0.0875 G.1101 6.1177 0.1178 0.1167
(.0881 0.0872 G.0821  G.0806  0.0828 0.0888
ST, DEVIATIONS 0.0497 0.0448 0.0446  $.0488 0.0G537 0.0537
0.0493 0.0464 0.0468 0.047¢ C.0476 0.0492

EE R A R b e R AR R e R R Rl R b R
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Case (-2

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION 50.

HUNOFF 24.

EVAPOTRANSPIRATION 25

LATERAL DRAINAGE COLLECTED 0]
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0
LAYER &

AVERAGE HEAD ON TOP 0
OF LAYER 4

CHANGE TN WATER STORAGE

o,

369 {
.33267 (

L0001 (

097 (

088 (

Page E-1-48
1 THROUGH 30
ci. FEET PERCENT
8.914) 183938.1 100.00
6.3226) G0320.00 49,103
2.8056) 92090.56 50.066
0.12884) 1207.585 0.65652
0. 600005 0.039 0.00002
0.037)
0.6687 319.597 0.174

St kst b o bkt b ke ok b skt b o b b Sk b e b kb ok Sk Sh o b St e R bkt b R o kst b o b Sh b R bbb b ko kSt bk b bbb okt

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R

PEAK DAILY VALUES FOR YEARS

PRECTPITATION

RUNOFF

GRATNAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOFP OF

MAXIMUM HEAD ON TOP OF

LAYER 4

LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN)
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

ekt

rReference:

Maximum heads are computed using McEnrce's eguations.

1 THROUGH 30
{INCHES ) {Ccu. Fr.o
828 30056.398
7.649 27765, 3066
0. 00183 6.84375
0. 000060 G.00020
G.194
G.381
6.2 FEET
1.63 3735.4602
0.3684
G.0520

R

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
vol., 119, No. 2, wMarch 1993, pp. 262-270.

Rt S At AR A A RSS2 RS AN RS S AT RS S A2 ARSI A A RS A AR RS AT AR S A AR RS S TR R S AR D R R0 R d R



winyah Generating station/app E-1.A

Case (-2

Page E-1-49

R s s A e e S e A NS e R N

FINAL WATER STORAGE AT END OF YEAR 306

SNOW WATER 0.

G000

FEIFET IR T AASS SIS AT AL AN S S EA A S ST A RS ARE S A TSRS AA ST AR SRR RN g A
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Case D-1

o
b
o vt st ook B ok b b b ol slst b S R ol b b b Rkl s b Rt ol st o A R b b b b Bkl sl b R b ol sh sl b R ol sl b b R ol st b o R ol st ol b R ook s b o e s
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wE sk
ok E
HE HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
R HELP MODEL VERSION 3.07 {1 NOVEMBER 1997) rE
L DEVELOPED BY ENVIRONMENTAL LABORATORY ww
#H USAE WATERWAYS EXPERIMENT STATION R
w® FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *t
Ak 7% o
£ B

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R
AR F AR LA Ao A AT A Ao At T R AR At R A e S bt R

PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

O\WESNDATAL, B4
I\WSS\DATA7.D7
D\W55\DATALZ.D13
\WES\DATATL. D11
\WSSADATALC. D1C
D\NWESNOUT.OUT

YOV EY N Y

TIME:  17:20 DATE: 6/ 7/2016

HFETAETTIAT AT ST AATSSS AT ST A SS AT TS ST ST ARSI AT ST ASSS AT 2R SN 00 A

TITLE: Case D-1 (Final Grades with Cover in Landfill area 13

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 10

24.00 INCHES

0. 3980 vOL/VOL

G. 2440 VOL/VOL

(. 1360 voL/voL

INITIAL SOIL WATER CONTENT G, 3210 vOL/VOL

EFFECTIVE SAT. HYD. COND. 0.119999907000E-03 CM/SBEC
NOTE:  SATURATED HYDRAULIC COMDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHAMNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSTITY
FIELD CAPACITY
WILTING POINT

HoH 0

o8

LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
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Case D-1

0.26G INCHES
0. 8500 vOL/VOL
G. 0100 VoL / VoL
0.0050 vOL/VOL
G. 0206 voL/voL
0. 810000002000 CM/SEC
33.00 PERCENT
106.0 FEET

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

H WL EH

o8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36
G,02 INCHES
(. 0000 vOoL/voL
G.0000 voL/voL
G.GGO0 VOL/VOL
G. 000G vOL/VOL
{.399999993000E-12 CM/SEC
2. 00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

THICKNESS

POROSITY

FIELD CAPACTTY

WILTING POINT

INITIAL SOTL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

F L I

LAYER 4

TYPE 3 - BARRIER S0TL LINER
MATERIAL TEXTURE NUMBER 17
.25 INCHES
0. 7500 vOL/VOL
G.7470 VvOL/VOL
0. 4000 vOL/VOL
G. 7500 VOL/VOL
0. 300000003000E-08 CM/SEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I LI

H

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 30
THICKNESS = 524 .00 INCHES
POROSTITY = 0.5410 vOL/VOL
FIELD CAPACITY G. 1870 voL/voL
WILTING POINT 0,470 vOL/VOL
INITIAL SOIL WATER CONTENT G, 1870 voL/voL
EFFECTIVE SAT. HYD. COND. 0.499999987000E-04 CM/SBEC

;

HH

o8

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

POROSTITY = (. 3980 vOL/VOL

Page E-1-51
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Case D-1

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE

DRATNAGE LENGTH

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0. 2440 vOL/VOL

0.1360 vOL/VOL

(. 2440 VOL/VOL
0.119999997000E-03 (M/SEC

i

LAYER 7

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL /voL
(3. GOS0 vOL/VOL
G, G101 voL/voL
0.279999990000E-02 CM/SEC
2.25 PERCENT
325.0 FEET

i

H

F L I

LAYER 8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0.1998999096000E-12 CM/SEC
2. 00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

o8

0 HIEH

i

LAYER 9

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 vOL/ VoL
0. 300000003000E-08 CM/SEC

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

5CS RUNOFF CURVE NUMBER wAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
FATR STAND OF GRASS, A SURFACE SLOPE OF 33.%
AND A SLOPE LENGTH OF 100, FEET,

Page E-1-52
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Case D-1
5CS RUNOFF CURVE HNUMBER
FRACTION OF AREA ALLOGWING RUNOFF
AREA PROIECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
THITIAL SNOW WATEER
INTTIAL WATER THW LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

LA N | L

]

i
ol

40

Page E-1-53

0 PERCENT
000 ACRES

0 INCHES

L1189 INCHES

L7586 INCHES

.997  INCHES

OGO TMCHES

629 INCHES

629 INCHES

00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE! EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTON S50UTH CARDLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON {JULIAN DATE)
END OF GROWING SEASON {JULTAN DATE}
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPLED

AVERAGE 157 QUARTER RELATIVE HUMIDITY
AVERAGE ZND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

[

HH

i

32.80
2.00
59
336
22.0
8.70
70.00
74.00
80.00
75.00

DEGREES

INCHES
MPH

%

%

%

%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

MORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOY

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLINA

COEFFICIENTS FOR CHARLESTON

NORMAL MEAN MONTHLY TEMPERATURE {DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOV

JUN/DEC

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Case D-1
i F Rl iR P R SR R R R R R R R R R R R R R e AR R A e
AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30
JAN/JUL  FER/AUG MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 Z2.00 2.89
STD. DEVIATIONS 1.74 1.5% Z2.10 1.69 Z2.34 3.23
3.68 3.06 2.66 Z.46 1.0G5 1.52
RUNOFF
TOTALS 0.123 0.218 0.409 0.119 G.440 0.771
0.951 0.924 0.519 0.353 0.085 0.195
STD. DEVIATIONS 0.284 0.285 0.482 0.206 0.707 0.957
1.415 0.745 G.696 .653 G.160 0.274
EVAPOTRANSPIRATION
TOTALS 1.75%7 2,155 3.438 3.334 3.791 4.648
5.207 5.160 3.675 1.756 $.924 1.166
STD. DEVIATIONS .2903 0.213 $.398 1.049 1.393 1.478
1.45%4 1.284 .982 G.468 0.205 0.146
LATERAL DRAINAGE COLLECTED FROM LAYER 2
TOTALS 1.1543 1.0329 1.3108 (.3456 0.15904 0.3401
0.5421 0.8758 0.7025 3.695% 0.4772 0.9620
STD. DEVIATIONS 1.1227 1.047% 1.126% 0.4264 (0.5528 0.7147
0.9716 1.3356 G.9540 1.2237 G.8212 0.9679
PERCOLATION/LEAKAGE THROUGH LAYER 4
TOTALS {.0000C 0. 00060 0. 0060 0.0000 0. 00006 (. 0000
0.0000 (. 0000 . 0060 G.0000 . 060G 0.00006
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0. 0000 G. 0060 0.00600 G. 06006 0.0800
LATERAL DRAINAGE COLLECTED FROM LAYER 7
TOTALS 0.0000 0.0000 0. 0060 G.0000 0. 00600 0.0000
0.0000 0.0060 G. 0060 0.0000 0. 0000 0.0600
STD. DEVIATIONS {.0000C 0. 00060 0. 0060 0.0000 0. 00006 (. 0000
0.0000 (. 0000 . 0060 G.0000 . 060G 0.00006
PERCOLATION/LEAKAGE THROUGH LAYER 9
TOTALS 0.00006 0.0000 0. 0060 G.0000 0. 00600 0.0000
0.0000 2.0009 0. 0000 3.0000 (. 0000 (0.0090
STD. DEVIATIONS 0.0000 0.0009 0. 0000 .0000 (. 0000 (0.0090
0.0000 0.0060 G. 0060 0.0000 0. 0000 0.0600
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Case D-1

DATLY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0027 0.0027 G.0031 0.00608 G.0004 0.0008
0.0014 0.0021  0.0017 G.0017 0.00612 0.0023
STD. DEVIATIONS 0.0027 0.0027 G.0027 6.0010 (.0013 0.0017
0.0028 0.0032 G.0023 G.0031 6.006206 0.0023
DATLY AVERAGE HEAD ON TOP OF LAYER B
AVERAGES ¢.0000 0.0000 0.0000 $.0000 0.000C 0.0000
0.0000 0.00006 0.0000 0.0060 0.0000 0.0000
STD. DEVIATIONS 0.0000  0.0000  0.0000 0.0060 0.0000  0.03800
0.0000  0.0000  0.0000 G.00060  0.6000  0.0000

BRI e R R R Rk ek e e R e e e R R e e e e R e R

ek kbt R Lk R b R T e R R R b R e R e e R b N

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30

INCHES . FEEY PERCENT
PRECIPITATION 50.67 ( &.914} 183%38.1 100.00
HUNOFF 5.107 ( 2.7796} 18537.97 10.078
EVAPOTRANSPIRATION 36.946 ( 3.0G508) 134114.22 72.913
LATERAL DRAINAGE COLLECTED 8.62921 ( 4.42874) 31324.049 17.02966
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0.00000 (  0.00000) 0.009 0. 000040
LAYER 4
AVERAGE HEAD ON TOP 0.002 ( 0.001)
OF LAYER 3
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.004 0. 00000
FROM LAYER 7
PERCOLATION/LEAKAGE THROUGH 0.00000 0.00000) 0.008 (. 00000
LAYER 9
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER &
CHANGE IN WATER S5TORAGE -0.011 ({8322} -38.13 -0.02%

AAERRRALLDT AN LSS NS NN TS LR AL LR RN AT LSRN RS SR LR RN A LR NN T SRR RN E RNt hh R RN h R

[y

Sk kbt At R R e R o R T R e R e R R D b R e R e e b e b Y

PEAK BATLY VALUES FOR YEARS 1 THROUGH 30

PRECIPITATION .28 30056, 398
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Case D-1

RUMOFF 5.350 18443 . 6875
DRAINAGE COLLECTED FROM LAYER 2 3.90545 3286. 78467
PERCOLATION/LEAKAGE THROUGH LAYER 4 0. 000000 . 060057
AVERAGE HEAD ON TOP OF LAYER 3 0.180
MAXIMUM HEAD ON TOP OF LAYER 3 0.128
LOCATION OF MAXIMUM HEAD IN LAYER 2

{DISTANCE FROM DRAIN) 0.0 FEET
DRAINAGE COLLECTED FROM LAYER 7 0. 00060 0.00014
PERCOLATION/LEAKAGE THROUGH LAYER 9 0. 600000 0. 00002
AVERAGE HEAD ON TOP OF LAYER & .000
MAXIMUM HEAD ON TOP OF LAYER & .006
LOCATION OF MAXIMUM HEAD IN LAYER 7

{DISTANCE FROM DRAIN) 0.0 FEET
SHOW WATER 1.03 3735.4602
MAXIMUM VEG. SOTL WATER {VOL/VOL) 0.3463
MINIMUM VEG. SOIL WATER (VOL/vOL) .1360

&% Maximum heads are computed using McEnrce's eguations, F3%
geference: Maximum Saturated Depth over LandTill Liner
by Bruce M. McEnrce, University of Kansas

ASCE Journal of Environmental Engineering
vol. 119, No. 2, March 1893, pp. 262-270.

ER R R SRRk S R R S F R R R R R R S R e R R R R R R R R e i o e e o

Sk kbt At R R e R o R T R e R e R R D b R e R e e b e b Y

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)
1 7.3740 0.3073
2 0.0189 0.0943
3 0.0000 0.0000
4 0.1875 0.7500
5 116. 6880 0.1870
6 5. 8560 0.2440
7 0.0020 0.0100
8 0.0000 0.0009
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Case D-1
G 0.1875 0.75060

SNOW WATER . G00

ER R R SRRk S R R S F R R R R R R S R e R R R R R R R R e i o e e o
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Case D2

o
b
o vt st ook B ok b b b ol slst b S R ol b b b Rkl s b Rt ol st o A R b b b b Bkl sl b R b ol sh sl b R ol sl b b R ol st b o R ol st ol b R ook s b o e s
g i S R R R e R R S e s R R R R S R R

wE sk
ok E
HE HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
R HELP MODEL VERSION 3.07 {1 NOVEMBER 1997) rE
L DEVELOPED BY ENVIRONMENTAL LABORATORY ww
#H USAE WATERWAYS EXPERIMENT STATION R
w® FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *t
Ak 7% o
£ B

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R
AR F AR LA Ao A AT A Ao At T R AR At R A e S bt R

PRECTIPITATION DATA FILE:
TEMPERATURE DATA FILE:
S0LAR RADIATION DATA FILE:
EVAPOTRANMSPIRATION DATAC
SGTL AND DESIGN DATA FILE:
OUTPUT DATA FILE!

\WEAN\DATAS, B4
T\WE4\DATA7 . D7
\W64\DATALZ. D13
D\WE4A\DATATL. D11
\WEBA\DATALC. D1C
D\WEANOUT . OUT

YOV EY N Y

TIME: 17:30 DATE: 6/ 7/2016

HFETAETTIAT AT ST AATSSS AT ST A SS AT TS ST ST ARSI AT ST ASSS AT 2R SN 00 A

TITLE: Case D-2 (Final Grades with Cover in Landfill area 23

xR iR R R R E R R R R R R R R R R R R T R R R e e e R R R R e R R

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 10

24.00 INCHES

0. 3980 vOL/VOL

G. 2440 VOL/VOL

(. 1360 voL/voL

INITIAL SOIL WATER CONTENT G, 3210 vOL/VOL

EFFECTIVE SAT. HYD. COND. 0.119999907000E-03 CM/SBEC
NOTE:  SATURATED HYDRAULIC COMDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHAMNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSTITY
FIELD CAPACITY
WILTING POINT

HoH 0

o8

LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
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Case D2

0.2G INCHES
0. 8500 vOL/VOL
G. 0100 VoL / VoL
0.0050 vOL/VOL
G. 0206 voL/voL
0. 810000002000 CM/SEC
33.00 PERCENT
106.0 FEET

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

H WL EH

o8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36
G,02 INCHES
(. 0000 vOoL/voL
G.0000 voL/voL
G.GGO0 VOL/VOL
G. 000G vOL/VOL
{.399999993000E-12 CM/SEC
.00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

THICKNESS

POROSITY

FIELD CAPACTTY

WILTING POINT

INITIAL SOTL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

F L I

LAYER 4

TYPE 3 - BARRIER S0TL LINER
MATERIAL TEXTURE NUMBER 17
.25 INCHES
0. 7500 vOL/VOL
G.7470 VvOL/VOL
0. 4000 vOL/VOL
G. 7500 VOL/VOL
0. 300000003000E-08 CM/SEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I LI

H

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 30
1056.00 INCHES
0.5410 vOL/VOL
G. 1870 voL/voL
0,470 vOL/VOL
G, 1870 voL/voL
0.499999987000E-04 CM/SBEC

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HH

o8

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10
THICKNESS = 24,00 INCHES

POROSTITY = (. 3980 vOL/VOL

Page E-1-59
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Case D2

FIELD CAPACIYY

WILTING POINT

INITIAL S0TL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS

POROSTITY

FIELD CAPACTITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE

DRATNAGE LENGTH

THICKNESS

PORGSTTY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

THICKNESS

POROSTITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0. 2440 vOL/VOL

0.1360 vOL/VOL

(. 2440 VOL/VOL
0.119999997000E-03 (M/SEC

i

LAYER 7

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER (3
(.20 INCHES
0. 8300 vOL/VOL
G. 0100 VoL / VoL
(. GOS0 vOL/VOL
G, 0103 VoL /VoL
0. 240000011000E-02 CM/SEC
2.25 PERCENT
325.0 FEET

i

H

F L I

LAYER 8

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE MUMBER 35
(3,00 INCHES
G.GGO0 VOL/VOL
G. 000G vOoL/VOL
G.GGO0 VOL/VOL
0. GO00 VOL/VOL
0.199999996000E-12 CM/SEC
.00 HOLES /ACRE
2.00 HOLES /ACRE
3 - GOOD

o8

0 HIEH

i

LAYER 9

TYPE 3 - BARRIER SOIL LINER
MATERILAL TEXTURE NUMBER 17
0,25 INCHES
0.75300 vOL/VOL
G.7470 vOL/VOL
0. 4000 vOL/VOL
G, 7500 vOL/VoL
0. 300000003000E-08 CM/SEC

[ L

HH

GENERAL DESIGN AND EVAPORATIVE ZOME DATA

5CS RUNOFF CURVE NUMBER wAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
FATR STAND OF GRASS, A SURFACE SLOPE OF 33.%
AND A SLOPE LENGTH OF 100, FEET,

Page E-1-60
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Case D2
5CS RUNOFF CURVE HNUMBER
FRACTION OF AREA ALLOGWING RUNOFF
AREA PROIECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
THITIAL SNOW WATEER
INTTIAL WATER THW LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

LA N | L

]

i
ol

40

Page E-1-61

0 PERCENT
000 ACRES

0 INCHES

L1189 INCHES

L7586 INCHES

.997  INCHES

LG8 TMCHES

413 INCHES

413 INCHES

00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE! EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHARLESTON S50UTH CARDLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON {JULIAN DATE)
END OF GROWING SEASON {JULTAN DATE}
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPLED

AVERAGE 157 QUARTER RELATIVE HUMIDITY
AVERAGE ZND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

[

HH

i

32.90
2.00
59
336
22.0
8.70
70.00
74.00
80.00
75.00

DEGREES

INCHES
MPH

%

%

%

%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

MORMAL MEAN MONTHLY PRECIPITATION (INCHES)

AN/ JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOY

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLINA

COEFFICIENTS FOR CHARLESTON

NORMAL MEAN MONTHLY TEMPERATURE {DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT

MAY/NOV

JUN/DEC

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
SOUTH CAROLIMA

COEFFICIENTS FOR CHARLESTON

AND STATION LATITUDE = 32.90 DEGREES
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Case -2
i F Rl iR P R SR R R R R R R R R R R R R R e AR R A e
AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30
JAN/JUL  FER/AUG MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
PRECIPITATION
TOTALS 2.45 3.63 4.70 2.73 4.18 5.96
7.34 7.26 4.83 2.68 2.00 2.89
STD. DEVIATIONS 1.74 1.5% 2.10 1.69 2.34 3.23
3.68 3.06 2.66 Z.46 1.0G5 1.52
RUNOFF
TOTALS 0.123 0.218 0.409 0.119 G.440 0.771
0.951 0.924 0.519 0.353 0.085 0.195
STD. DEVIATIONS 0.284 0.285 0.482 0.206 0.707 0.957
1.415 0.745 G.696 .653 G.160 0.274
EVAPOTRANSPIRATION
TOTALS 1.75%7 2,155 3.438 3.334 3.791 4.648
5.207 5.160 3.675 1.756 $.924 1.166
STD. DEVIATIONS .203 0.213 $.398 1.049 1.393 1.478
1.454 1.284 0.982 G.468 0.205 0.146
LATERAL DRAINAGE COLLECTED FROM LAYER 2
TOTALS 1.1543 1.0329 1.3108 (.3456 0.15904 0.3401
0.5421 0.8758 0.7025 3.695% 0.4772 0.9620
STD. DEVIATIONS 1.1227 1.047% 1.126% 0.4264 (0.5528 0.7147
0.9716 1.3356 G.9540 1.2237 G.8212 0.9679
PERCOLATION/LEAKAGE THROUGH LAYER 4
TOTALS {.0000C 0. 00060 0. 0060 0.0000 0. 00006 (. 0000
0.0000 (. 0000 . 0060 G.0000 . 060G 0.00006
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0. 0000 G. 0060 0.00600 G. 06006 0.0800
LATERAL DRAINAGE COLLECTED FROM LAYER 7
TOTALS 0.0000 0.0000 0. 0060 G.0000 0. 00600 0.0000
0.0000 0.0060 G. 0060 0.0000 0. 0000 0.0600
STD. DEVIATIONS {.0000C 0. 00060 0. 0060 0.0000 0. 00006 (. 0000
0.0000 (. 0000 . 0060 G.0000 . 060G 0.00006
PERCOLATION/LEAKAGE THROUGH LAYER 9
TOTALS 0.00006 0.0000 0. 0060 G.0000 0. 00600 0.0000
0.0000 2.0009 0. 0000 3.0000 (. 0000 (0.0090
STD. DEVIATIONS 0.0000 0.0009 0. 0000 .0000 (. 0000 (0.0090
0.0000 0.0060 G. 0060 0.0000 0. 0000 0.0600
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Case D2

DATLY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0027 0.0027 G.0031 0.00608 G.0004 0.0008
0.0014  0.0021  0.0017 G.0017 0.00612 0.0023
STD. DEVIATIONS 0.0027 0.0027 G.0027 6.0010 (.0013 0.0017
0.0028 0.0032 G.0023 G.0031 6.006206 0.0023
DATLY AVERAGE HEAD ON TOP OF LAYER B
AVERAGES ¢.0000 0.0000 0.0000 $.0000 0.000C 0.0000
0.0000 0.00006 0.0000 0.0060 0.0000 0.0000
STD. DEVIATIONS 0.0000  0.0000  0.0000 0.0060 0.0000  0.03800
0.0000  0.0000  0.0000 G.00060  0.6000  0.0000

BRI e R R R Rk ek e e R e e e R R e e e e R e R

ek kbt R Lk R b R T e R R R b R e R e e R b N

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30

INCHES . FEEY PERCENT
PRECIPITATION 50.67 ( &.914} 183%38.1 100.00
HUNOFF 5.107 ( 2.7796} 18537.97 10.078
EVAPOTRANSPIRATION 36.946 ( 3.0G508) 134114.22 72.913
LATERAL DRAINAGE COLLECTED 8.62921 ( 4.42874) 31324.049 17.02966
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0.00000 (  0.00000) 0.009 0. 000040
LAYER 4
AVERAGE HEAD ON TOP 0.002 ( 0.001)
OF LAYER 3
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.008 0. 00000
FROM LAYER 7
PERCOLATION/LEAKAGE THROUGH 0.00000 0.00000) 0.008 (. 00000
LAYER 9
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER &
CHANGE IN WATER S5TORAGE -0.011 ({28322} -38.14 -0.02%

AAERRRALLDT AN LSS NS NN TS LR AL LR RN AT LSRN RS SR LR RN A LR NN T SRR RN E RNt hh R RN h R

[y

Sk kbt At R R e R o R T R e R e R R D b R e R e e b e b Y

PEAK BATLY VALUES FOR YEARS 1 THROUGH 30

PRECIPITATION .28 30056, 398
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Case D-2

RUMOFF 5.350 18443 . 6875
DRAINAGE COLLECTED FROM LAYER 2 3.90545 3286. 78467
PERCOLATION/LEAKAGE THROUGH LAYER 4 0. 000000 . 060057
AVERAGE HEAD ON TOP OF LAYER 3 0.180
MAXIMUM HEAD ON TOP OF LAYER 3 0.128
LOCATION OF MAXIMUM HEAD IN LAYER 2

{DISTANCE FROM DRAIN) 0.0 FEET
DRAINAGE COLLECTED FROM LAYER 7 0. 00060 0.00025
PERCOLATION/LEAKAGE THROUGH LAYER 9 0. 600000 0. 00002
AVERAGE HEAD ON TOP OF LAYER & .000
MAXIMUM HEAD ON TOP OF LAYER & 0.011
LOCATION OF MAXIMUM HEAD IN LAYER 7

{DISTANCE FROM DRAIN) 0.0 FEET
SHOW WATER 1.03 3735.4602
MAXIMUM VEG. SOTL WATER {VOL/VOL) 0.3463
MINIMUM VEG. SOIL WATER (VOL/vOL) .1360

&% Maximum heads are computed using McEnrce's eguations, F3%
geference: Maximum Saturated Depth over LandTill Liner
by Bruce M. McEnrce, University of Kansas

ASCE Journal of Environmental Engineering
vol. 119, No. 2, March 1893, pp. 262-270.

ER R R SRRk S R R S F R R R R R R S R e R R R R R R R R e i o e e o

Sk kbt At R R e R o R T R e R e R R D b R e R e e b e b Y

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)
1 7.3740 0.3073
2 0.0189 0.0943
3 0.0000 0.0000
4 0.1875 0.7500
5 197.4719 0.1870
6 5. 8560 0.2440
7 0.0020 0.0100
8 0.0000 0.0009
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Case D2
G 0.1875 0.75060

SNOW WATER . G00

ER R R SRRk S R R S F R R R R R R S R e R R R R R R R R e i o e e o

AAERRRALL AN SRR AT LA NN TS SRR AL TR A AL LR NN T RN SRR AL LA N TR AT SRR N NS E bbb hdS
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Case 1

T/8/2016 9:43:55 AM

gl g i R e R RS R R R R R e e i R e R R R
g

EPANET
Hydraulic and water Quality
Analvsis for pipe Networks

Version 2.0

o ¥

3

Input File: Pump Design_Case l.net

Link - Node Table:

pi R R R e R e R e R R i o i i R R g R R R R

Yo o

o ¥

3

Pusp
Pump
Pump
Pump
Pump

Link Start End Length Diameter
in Node Node e in
1 i 7 44,5 4
2 2 8 43.7 4
3 3 9 44 .7 4
4 4 16 42 .4 4
5 5 11 46,1 4
o G 12 41.1 4
7 9 7 514 4
8 io ] 516 4
7] il ] 516 4
10 i2 10 515 4
11 7 14 1139 4
iz & 14 31z 4
13 i4 13 427 4
14 20 1 #1477 NS A
15 1% 2 #N/A BN/ A
16 18 3 #/A #N A
17 i7 4 #N/A BN/ A
18 16 5 N/ A #NS A
1% i5 & #M/A #NSA

PUmD

Usage  Avg. K- Avg. Peak
pump Factor Effic. Mgal Kw K
14 106.0G 75.G0 103.62 (.26 0.26
15 100.0G 75.00 67.10 G.18 0.18
16 10G.00  75.00 114.31 0.28 0.28
17 100,06 75.00 73.75 G.20 0,20
18 106.0G  75.06G0 119,57 .29 0.29
19 10G.06 75,060 77.30 G.20 0.20
Demand Chargs:
Total Cost:
Node Results at 0:00 Hrs:
Node Demand Head Pressure  Cuality
0 GPM ft PS5

page E-4-27
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Case 1
8 .00 42.12 2.65 G.00
¢ Q.00 £3.1%8 7.44 0.00
10 (.00 45,19 3.98 .00
11 Q.00 £3.89 7.75 0.00
iz .00 46,03 4.34 G.00
14 .00 38.16 .94 .00
13 254.97 20,060 .00 G.00 Reservoir
15 ~43 86 £7.64 G. 00 (.00 Reservoir
16 ~4G,10 25.41 0,00 .00 Reservoir
17 ~44 16 £7.65 G. 00 (.00 Reservoir
18 ~43. 59 £5.95% .06 G.00 Reservoir
1% ~-44. 71 26.18 0. 00 0.00 Reservoir
20 ~-41.56 25.91 0. 00 0.00 Reservoir
Link Results at 0:00 Hrs:
Link Flow velocityunit Headloss Status
ID GPM fps ft/Kft
1 41.56 1.06 1.48 Open
2 44.71 1.14 1.69 Open
3 40,59 1.04 1.41 Open
4 44.16 1.13 1.65 Open
5 40.10 1.02 1.38 Open
3 43. 86 1.12 1.63 Open
7 80.69 2.06 5,05 Open
3 83.01 2.25 5.83 Open
9 40,10 1.02 1.38 Open
10 43,86 1.12 1.63% Open
11 122.24 3.12 10.80 Open
iz 132.73 3.38 12.70 Open
13 254,97 6.51 42.54 open
14 41,56 0.60 24 74 Open Pump
15 44, 71 0.060 -16.02 open Pump
16 40(.59 .00 ~27 .29 Gpen Pump
17 44,16 0.00 -17.61 Open Pump
18 40,10 G.00 ~-28.54 Gpen Pump
19 43.86 0.00 ~-18. 45 Open Pump
Node Results at 1:00 Hrs:
Node Demand Head Pressure Quality
10 GPM t psi
1 G.00 50.65 12.45 .00
2 .00 42.20 8.67 G.00
3 Q.00 £3.24 13.60 0.00
4 (.00 45,26 9.36 .00
5 Q.00 £3.95 i4.10 0.00
G .00 46, 0% 9.73 G.00
7 .00 5. 58 6.32 .00
8 .00 42.12 2.65 G.00
9 .00 £3.18 7.44 .00
10 .00 45.1% 3,98 G.00
11 .00 £3.89 7.75 G.G0
12 G.00 46,03 4.34 G.00
14 .00 38.16 G.94 .00
13 254.87 20,00 .06 G.00 Reservoir
15 ~43.86 £7.64 0.00 (.00 Reservoir
1& -40, 10 25,43 G. 00 .00 Reservoir
17 ~-44.16 27.65 Q.00 0.00 Reservoir
18 -40. 59 25.95 0.00 0.00 Reservoir
18 ~-44, 71 26.18 0. 00 0.00 Reservoir
20 -41. 56 25.91 0.00 0.00 Reservoir
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Case 1

Link Results at 1:00 Hrs:

Flaow velocityunit Headloss

GPM

fps fr/xft
1.08 1.48
1.14 1.69
1.04 1.41
1.13 1.65
1.02 1.38
i.12 1.63
2.06 5.05%
2.25 5.93
1.02 1.38
1.12 1.63
3.12 16.90
3.39 12.7¢
6.51 472.54
0.00 ~-24.74
.00 ~-16.92
G.00 ~-27.29
0.00 ~-17.61
0.00 ~28.54
0.00 ~-18.45

Status

Pump
Pump
Pump
Pump
Pump
Pump

page E-4-29
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Case 2

7/10/2016 10:36:34 PM

R IR R S LS S P R R e g L e gk S R e e g R R R S g R g R R e g R g S L R R G R R L g R S S R
g

EPANET
Hydraulic and water Quality
Analvsis for pipe Networks

Version 2.0

o3 %

3

Input File: pPump Design_Case 2.net

Link - Node Table:

R R R PR R LR ok R e b Rl R R b o R ol ik R e o R e e

W oH % W

3

Oameter
in

Pump
Lump
pUmp
PUmp
pUmp
Pump

Link start End Length
ID Node Mode fr
1 1 7 44.5
2 2 & 43,7
3 3 g 44 .7
4 4 10 42.4
5 5 i1 46.1
G 4] 12 41.1
7 g 7 514
8 10 & 516
9 11 g 516
10 12 10 515
11 7 14 1139
1z ! 14 312
21 29 37 60,1
27 30 38 6G.4
23 31 3G G0, G
24 32 403 36,1
25 33 41 8.5
26 34 42 55.8
27 35 43 59.4
28 36 44 58.7
37 43 41 K87
38 41 3% 586
40 37 38 1522
41 42 44 596
46 3% 47 514
47 47 37 74
48 14 47 563
13 44 43 1506
34 44 46 76
42 38 46 218
14 20 1 #h /A
15 19 2 #N/A
16 18 3 H#N /A
17 17 4 #4748
18 16 5 #N /A
19 15 & #M/A
2% 21 29 #N /A

Link - Mode Table: {continued)

sUmp

mn

Link start End Length
1D Hode Node T
30 22 30 #N/ A
31 23 31 #M A
32 24 32 #N/ A
33 25 33 #M /A
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winyah Generating station/App E-4.4
Case 2

35 27 35 #N/A EN/A Pump

34 28 36 #N /A F#N/A Pump

Energy Usage:

Usage  Avg. Kw-hr Avg. Peal Cost

FUmp factor Effic. Sgal Kw K JSday

14 100,00 75.00 284 25 .31 g.31 .00

15 10G.00 75.00 286.6% 3,33 £.33 G.00

16 100,00 75.09 286,15 Q.30 $.30 0.00

17 10G.00 75,00 283,49 .33 .33 Q.00

18 100,00 75.09 298 .89 0.29 0.29 0.00

1% 100,006 75.060 284 28 G.33 .33 0,00

29 10G.00 75,00 259,99 .37 .37 G.o0

30 100,006 75.060 7.30 G.16 .16 0,00

31 10G.00 75,00 280,63 .34 g.34 G.060

37 10G.006 75.09 7.38 G.02 8.907 .00

33 106.00 75.00 289,08 0.32 0.32 0.00

34 100.0¢ 75.00 296,18 .30 0.30 .00

35 10G.00 75.00 294,03 .31 .31 G.00

E18) 100,00 75.00 289 14 (.29 .29 .00
Demand Charge: .00
Total Cost: 0.00

Node Results at 0:00 Hrs:

Node Demand sead Pressure  Quality

In GPM fr nsi

1 O, 00 896,16 32.17 .00

Z .00 04,62 31.39 .00

3 O, 00 86,65 37.41 .00

4 0. 00 05,33 31.06 Q.00

) .00 95,76 32.65 .00

6 0. 00 95,590 31.14 Q.00

7 G. o0 85,81 25.92 G.00

& .00 94,21 25.22 . 0G0

9 G. o0 GG, 32 26.14 G.00

140 .00 G4, 89 25.52 .00

11 G.00 96,456 26.20 G. 00

7

Node Results at 0:900 Hrs: {continued)

Node Demand Head pPressure  Quality

I GPM fr nsi

12 G. o0 G5.G8 25.60 G.00

14 .00 83,35 24,85 . 0G0

29 G.00 &87.07 28.63 G. 00

34 .00 38,58 7.66 .00

31 G.00 92.02 30.76 G. 00

32 O, 00 Z8.83 Z.50 .00

33 .00 094,19 31.64 .00

34 O, 00 G7.05% 32.37 .00

35 0. 00 95,41 32.15 Q.00

36 .00 G5, 85 32.68 .00

37 0. 00 86,40 20.11 Q.00

38 G. o0 35.186 -1.66 G.00

39 .00 01.54 22.33 . 0G0

44 G. o0 26.16 ~-3.62 G.00

41 .00 63,78 23.30 .00

42 G.00 96.70 24.57 G. 00

43 .00 65,05 23,85 .00
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Case 2
44
47
15
16
17
18
19
20
21
22
23
24
25
26
27
28
46

Link Results at 0:00

0.00

0.00
~19.47
~-16.44
-19.62
-17.05
-19.01
~17.46
~-23.67
~45.53
~20.16
-49.72
-18.53
-17.04
-17.51
-16.38
317.59

Hrs:

velocityunit Headloss
fps

Flow velocityunit Headloss

GPM

95,
88,
27.
25,
27.
25,
26.
25.
25.
24.
25.
27.
25.
26.
25.
25.
26.

53
39
64
43
65
95
18
91
Go
90
03
7
18
34
22
44
00

ps

2 O D bed O3 ING 1IN (D T e ped (0 (00 0 D NG D0 NG ek fond e 03 (D) b

g g
CO0OOCODOOOOOOOOOO

.50
.87
.00
.00
.00
.00
.00
.00
.30
.00
.00
.00
.00
.00
.00
.00
.00

fr/kft

.78
.34
.39
.21
.70
.33
.59

fr/Kft

“g g

LAd

.60
. G0
G0
. G0
.00
GO
.00
.00
LGO
G0
.60
.60
GO
.00
.00
.00
.00

OO0 ODOOOODOOOOoO0

Resarvoir
Reservoir
geservoir
Reservoinr
geservoir
Resarvoir
Reservoir
Resarvoir
Reservoir
Reservoir
Reservair
Resaprvoir
Raservoir
Resaprvoir
Reservoir

Pump
Pump
Pump
Pump
Pump
Pump
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Case 2

-l

1o

winyah Generating Station/App E-4.A

29
30
31
32
33
34
35
36

23.
45,
20.
49,
18.
17.
17.
16.

67
53
16
72
53
04
51
38

Node Results at 1:00 Hrs:

| N T T R R R A i
B s N i IS e ok ok ok e et
0010 O U1 R~ 1~ N LD

-17.
-17.
-16.
317.

1
[
HOQOOODROQOOODODOOOOOOO0O0O00OCOOOOD

Link Results at 1:00 Hrs:

s R o o F s ww N J o

.00
.00
.00
.00
.00
.00
.00
GO

-62.
-13.
-66.

-1.
-69,
-70.
-70.
-71.

CO0O0000000000

07
68
99
76
01
71
19
41

Open
open
open
open
Open
Open
Open
open

COCOOQOOIOOOOOOOQOOIOOOOoOOOoOOLOOOoo0000OCOoOOo0

Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump

Reservoir
Reservoir
Reservoir
Resarvoir
Reservoir
geservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Resarvoir
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Flaow velocityunit Headloss
fos

GPM

COOOOOOOOOOOOOOM M RN W ped ped (00 NI PN b el ped DO P OO D ODOO

fr/xft

B

B Lad
PN MO WIWIN T f 00 O BB OO =

ERR |
e R R B
jon R+ RawEa]

~-67.
~71.
~-67.
~-G2.
~-13.
-66.

-1.
-69.
~70.
-70.
~-71.

ot e
OO O O~

Status

Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
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Case 3

o ¥

3

Input File:

Link - Node Table:

Pump Design_Case 3.net

fr

Length Diameter

L

771072010 8:33:15 M
Foal kAl kAl AR AR Al A AR AR AR S S B Sl A S
* EPANET
Hydraulic and water Quality
Analvsis for pipe Networks

version 2.0
pi R R R e R e R e R R i o i i R R g R R R R

o % ¥

3

Link - Mode Table:

{continued)

1522
586
514
74
563
1506
55
58
423
377
181
189
838
#A

#NFA

LR S R S R R L L A L R e LR WU R R WURENE RS EER LR EVE gt A S S S VS R RS LY R

#ENSA
ENSA

PuURmD
Pump

18
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EN/A
#M/A
#N/A
#M/A
#NSA
ENSA
#ENSA
#N /A
#N A

o R

Case 3

20 22
21 23
32 24
33 25
34 26
35 27
36 28
20 50
42 5%
Energy Usage:

Usage  Avg.
Pump Factor Effic.
14 100,006 75.00
15 10G.00 75,00
1& 10G.006 75.09
17 106.00 75.00
18 100.06 75.00
19 10G.00 75.00
29 100,00 75.00
20 10G.006 75,060
31 10G.06 75.060
32 10G.006 75,060
33 10G.00 75,00
34 100,006 75.00
35 10G.00 75,00
36 10G.006 75.09
20 10G.00 75,00
42 10G.006 75.09
Node Results at 0:00 Hrs:
Node Demand
in GPM
1 .00
2 .00
3 .00
4 G. 06
5 G. 00
5 G. 06
7 0. 00
8 G. o0
G 0. 00
15 G.00
11 .00
1z G.00
14 3,00
29 .00
30 3,00
31 G. 00
32 G. 06
33 G. 00
34 G. o0
35 0. 00
36 G. o0
37 .00
38 G.00
39 .00

3C #M/7A
31 N/ A
37 #4748
33 N/ A
34 #1447 A
35 #N/A
36 #1477
48 #N/A
13 #0478
Kw-hr AV, Peak
/Mga’t Ko K
323,138 G.18 0.18
320.36 .20 0.20
323.63 G.18 0.18
315.53 0.23 0.23
325.97 .16 .16
315,87 .23 0.23
317 .18 G.22 0,22
320.34 .20 0.20
302.60 .28 0.28
68,24 G.19 0.19
280,60 G.34 .34
£1.46 G.21 0.21
251.20 .38 .38
146, 48 G.33 0.33
317.93 .22 0.22
62.57 G.17 0.17
Bemand Charge:
Total Cost:
tiead Pressure Quality
t psi
103.06 35.16 0.00
102.66 34.87 0.00
103.21 35.25 G.00
1G2.98 34.37 .00
103,23 35.45 G.00
103,05 34.41 .00
162,96 29.01 G.G0O
102.53 28.83 G.00
163,11 29,08 G.G0
102,81 28.95 G.00
103,15 29.10 .00
102,89 28,98 G.00
102,20 28.68 .00
106,72 34,54 G.00
1¢1.37 34,87 .00
97.27 33.03 G.00
43.36 8.79 .00
972.17 30.76 G.00
45,79 10,16 G.00
85.1¢% 27.72 G.G0O
60.41 16.89 G.00
1G0.56 28,24 .00
101.24 26.53 G.00
96,98 24.69 .00
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Case 3
40
41
42
43
44
47
13
45
48
49
52
15
16
17
18
19
20
21
22
23
24
25
26

DOOOOOOOOO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.98
.26
.09
.25
.49
.44
.57
.50
.57
.39
.17
.50

Mode Results at 0:00 Hrs:

velocitvunit Headloss
ps

44,
o1.
43.
&84,
58,
160,
4.
39.
101,
101.
36.
27.
25.
27.
25.
26.
25.
25.
24.
25,
27.
25.
26.

P B ORI A P I ORI OGO OO0 OGO OO

93
68
61
45
77
48
69
35
45
30
90
64
41
65
95
18
91
00
90
03
07
18
34

{continued)

i
WA
=t

Wi P et
£ 300 0D

i
OO0 OOOOO O

43
.39
.56
.26
.13
.21
21
.28
.62
26.
.34
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
. G0
.00

56

Fr/Kft

&3]

bt N
NN

]
[o2 V5 R RN )

g
w

.60
. G0
G0
. G0
.00
.00
.00
.00
LGO
. 0o
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

COODOOOOOOOOOOODOODODOOOOo

Reservoir
Reservoir
Resaprvoir
Raservoir
Resaprvoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir

Resarvoir
Reservoir
Resarvoir
Reservoir
Reservoir
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Case 3

Sl

47
48
13
43
44
45
49
50
51
52
14

33.
61.
155.
45.
i1,
il.
92.
236,
329.
47.
A4

38
50
64
09
32
32
48
66
i3
39

Link Results at 0:00 Hrs:

GPM

GPM

DOOOOOOOODOOOOCOOOOOOOOLMEO0

0 hed 20 O B2 0 O P L0 bed O

.85
.57
.97
.05
.51
.24
.36
LG4
<40
.21
.30

{continued)

Flow veleocityunit Headloss
fps

o/

.99
.05
.05
.45
. 66
.13
.50
.05
.26
.88
.15

Kt

GBS

Open
open
open
open
Open
Open
Open
open
open
open
Gpen Pump

QDOOOOOOOODOOOCOOOOOOOOLMEO0
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Case 3

ol

Mode Results at 1:00

Hrs:

o]
om]

i i
L) o]
] [
VIO Oy

I B I i i
P b bt | | 1 b
WD i A (D WD N 00 i
B
)

~47.39

I
]
f)
et
“

-43.50

it
L Pt
~f L1
w1
=

329.13
~-11.32
~-45.09

velocityunit Headloss

Hrs:

GPM

{continued)

fos

DOOODOOO0OOO00O0
9]
fund

{continued)

Flow velocityunit Headloss

ps

psi

fr/kft

T /Kft

Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Raservoir
Resarvoir
Raservoir
Reservoir
Reservoir
Reservoir
Resarvoir
Reservoir
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Case 3
37
38
40
41
46
47
48
13
43
44
45
49
50
51
52
14
15
16
17
18
19
2%
30
31
3z
33
34
35
36
20
47

130.
110.

21,
193.

94.

33.

61i.
155.

45.

il

il

92.
236.
329.

47.
.44
10,
.25
12.
.26
il
i1,
10,
15,
47.
20,
43,
25,
37.
il.
45.

62
46
82
i6
29
38
50
64
09
32
32
48
66
i3
39

49
09

38
37
50
57
39
i7
50
02
51
32
09

jaR iR ok ek L Ran R Ran ot e RavRon R i Tarl LR CoR i  SAk Ran R e B oS R EEE LR 4 B QU - gl pER L

.33
.82
.56
.83
A2
.85
.57
.97
.05
.51
.29
.36
.04
.40
L2
.00
.00
GO0
.00
.00
GO
.GO0
.60
.00
.00
.G0
.00
-G0
GO0
.00
GO0

ro s
YNNI IW O STV W0 R

i
nf [ RS A
(O T I S e R

{Z5 T N EE RS S T S R |
ond £ frusd " o g ] g g
LR T e  TaV Hwr Ry RO, I LU R

I T
pmd o f AT ALY
o D

.33
.04
A5
A4
.82
.89
.05
.05
.45
.66
43
.30
.05
.26
.88
.15
.48
.26
.33
L82
AL
72
AT
24
.29
.99
.45
.87
LG97
.90
.94

Open
open
open
open
Open
Open
Open
open
open
open
Gpen
Open
Gpen
open
open
open
Open
Open
open
gpen
open
open
Open
Gpen
Open
open
open
open
Open
Open
Open

Pump
Pump
Pump
PUMp
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
Pump
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Temporary Pond

FPrepared by VKrishnan Printed &2/2016
HydroCAD® 10.00-14 o/n 02233 © 2015 HydroCAD Software Solutions LLO Fage 2

Area Listing {(all nodes)

Area CH Description
{acres) {subcaitchment-numbers)

31000 97 (s1)
8473 100 (82)
37473 97 TOTAL AREA




Temporary Pond
FPrepared by VKrishnan
HydroCAD® 10.00-14 s 02233 © 2015 HydroCALD Software Solutions LLO

Page B-5-17

Printed 8/2/2016
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers
£.000 HSG A
£.000 HSG B
(.000 HSG G
(.000 HSG D
3773 Other 51, 82
AFAT3 TOTAL AREA



Temporary Pond
FPrepared by VKrishnan

Page B-5-18

Printed 8/2/2016

HydroCAD® 10.00-14 s 02233 © 2015 HydroCALD Software Solutions LLO Faoe 4
Ground Covers {all nodas)
HSG-A HSG-B HSG-C HSG-3 Other Total  Ground Subgcatchment
{acres) {acres) {acres) {Aacres) {acres) {acres) Cover Numbers
(.000 03.000 03.000 0.800 3773 3773 81, 82
0.000 0.000 0.000 0.060 A7A73 A7ATI  TOTAL

AREA



Page B-5-19

Temporary Pond
Printed &2/2016

FPrepared by VKrishnan
HydroCAD® 10.00-14 s 02233 © 2015 HydroCALD Software Solutions LLO Faoe 5

Pipe Listing {(ail nodes)

in-invert  Oul-invert Length Slope n DiamAvidih Height  Inside-Fill
{10 {inches) (inches) {inches)

0.0

Line# Node
MNumber {feal) {Feat) {feal)

1 P 36.00 28.50 1,300.0 00050 0008 18.0 0.0
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Temporary Pond Tvpe i 24-t 25-yr, 24-hr Rainfali=8.28"
FPrepared by VKrishnan Printed &2/2016
HydroCAD® 10.00-14 o/n 02233 © 2015 HydroCAD Software Solutions LLO Fage 6

Time span=0.00-120.00 hrs, dt=0.05 s, 2401 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchments1: Cells 4/8 Runoff Area=31.000 ac  0.00% Impervious Runoff Depth=7 82"
Te=10.0 min CN=87 Runoff=217.54 ¢fs 20480 af

Subcatchment&2: Leachate Pond Runoff Area=288 880 ¢f 100.00% Impervicus  Runoff Depth=828"
To=00 min CN=100 Runoff=57.85 cfs 4.250 af

Pond P1: ContactWater Gells 4/5 Peak Dlev=55.00 Storage=12.924 af Inflow=217 54 cfs 20 460 af
Cutflow=14.10 ofs 20,480 af

Pond P2: Leachate Pond Peak Elev=36 60" Slorage=1,462 024 of inflow=64.22 cfs 24718 af
Ouiflow=0.78 cfs 7.004 af

Total Runoff Area = 37173 a¢ Runoff Volume = 24.71% af  Average Runoff Depth = 7.58"
83.38% Pervious = 31.000 ac  186.61% Impervious = §.173 ac
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Temporary Pond Tvpe i 24-t 25-yr, 24-hr Rainfali=8.28"
FPrepared by VKrishnan Printed &2/2016
HydroCAD® 10.00-14 o/n 02233 © 2015 HydroCAD Software Solutions LLO Fage &

Summary for Pond P1: Contact Water Cells 4/5

inflow Area = 31.000 ac, 0.00% imperdous, Inflow Depth= 7.82" for 25-yr, 2d-hr event
inflow m 217054 cfs @ 12.14 hrs, Volumes= 20.460 af

Quiflow = 1418 cefs @ 13.81 hrs, Volume= 20480 af, Alter= 83%, Lag= 108.2 min
Primary = 1419 ¢t @ 1391 hrs, Volume= 20460 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Heak Elev= 5500 @ 13821 hrs  Surf Area= 28888 ac  Slorage= 12.924 af

Hlug-Fiow detention ime= 887.1 min calcuiated for 20.452 af (100% of inflow)
Center-of-Mass det. time= 688.1 min (11,4354 - 750.3)

Volume invert  Avail Slorage  Storage Description
#1 51.00 74989 af  Custom Stage Data (Conicilisted below (Recalc)

Elevalion SurfArea Inc Store Cum.Slore Wel Area
(feet) {acres) {acre-feet) {acre-feat) (acres)
51.00 0.001 0.000 0.000 0.001
51.20 2.790 0.180 0190 2.790
54.90 3.340 11.325 11.515 3.351
55.00 31.000) 1.454 12,9598 3t
57.00 31.000 62.000 74.998 31.200

Device Routing Invert Cutlet Devices

#1 Primary 3600 1B.4" Round Culvert

L= 1,300.0" CFP, projecting, no headwall, Ke= (.800
Irdet f Quilet inverk= 38,00/ 20.50° S=00050"7 Co=0.900
n= 0.009, Flow Area= 1.77 sf

#2 Device 1 51000 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#3 Device 1 5150 2.0 Vert. Orifice/Grate X 12.00 C= 0800
#4 Device 1 B2 000 2.0% Vert. Orifice/Grate X 12.00 C=0.800
#  Device 1 5250 2.0" Vert. Orifice/Grate X 12.00 C=0.800
# Device 1 5300 2.0" Vert. Orifice/Grate X 12.00 C= 0600
#7  Device 1 5350 2.0" Vert. Orifice/Grate X 12.00 C= 0800
#8  Device 1 5400 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 54 850 2.0" Vert. CrificefGrate X 12.00 C=05800
#10 Device 1 5500 36.07 Horiz. Onifice/Grate = 0800

Limited to weir flow at low heads

2rimary OuthFlow Mane14.18 ofs @ 1391 s HW=55.00 TW=33.84" (Dvynamic Tatwater)
%-——-; =Cuivert (FPasses 14.19 ¢fs of 17.85 cfs polential flow)
--2=0rificelGrate {Crifice Controls 2.4% ofs @ 9.33 fps)
-—-SeOrifice/Grate (QOrifice Controls 233 ofs @ 8.90 fps)
--4adrifice/Grate (Orifice Controls 2.15 ofs @ 8.22 fps)
—H=0rifice/Grate (Orifice Controls 1.96 ofs @ 7.48 fps)
~-GaOrifice/Grate (Orifice Controls 1.74 ofs @ 6.66 fps)
—feDrifice/Grate (Orifice Controls 1.50 cfs @ 5.73 fps)
-Belrifice/Grate (Orifice Controis 1.21 ofs @ 4.60 fps)
—S=Cirifice/Grate (Orifice Controls 0.81 ofs @ 3.10 fps)
-4 Gurifice/Grate { Controls .00 cfs)
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Temporary Pond Tvpe i 24-t 25-yr, 24-hr Rainfali=8.28"
FPrepared by VKrishnan Printed &2/2016
HydroCADR 10.00-14 s/n 02233 @ 2015 HydroCAD Software Solutions LLC Faoe 12

Summary for Pond P2: Leachate Pond

inflow Area = 37473 ac, 16.81% impearvious, Inflow Depth= 788" for 25-yr, 2d-hr event
inflow m B422 ofs @ 12.00 hrs, Volumes= 24719 af

Quiflow = 078 cfs @ 5227 hrs, Volume= 7.004 af, Atten= 88%, Lag= 2,416.3 min
Primary = 078 ¢fs @ 52.27 hrs, Volume= 7.004 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 0053 hrs
Starting Elev= 3257 Surf Area= 180,842 sf  Slorage= 540,966 of
Feak Blov= 3889 @ 5227 hrs  SurfArea= 242,272 of Storage= 1,462,024 ¢f (921,058 cf above start)

Plug-Flow detention time= (nol calculated: initial storage exceeds oulflow)
Center-of-Mass det. time= 2,827 2 min (3,941.8- 1,314.8)

Volume Invert Avall Storage Storage Dlescription
#1 27.00 2,564,304 of  Custom Stage Data (Conicllisted below (Recalc)

Elgvation Surf Area Inc. Store Cum.Store Wet Area
{feet) {so-f) {cubic-feet) {cubic-feel) {s0-f1)
27.00 12,042 3 o 12,042
29.00 66,802 71,471 71,471 56 818
31.00 144 923 208 745 278,218 144 871
33.00 204 518 347,736 625,852 204 841
35.00 232,108 436 334 1,062,286 232,425
37.00 244 184 476,248 1,538,535 244 888
39.00 256 397 500,541 2,039.078 287 707
41.00 268 830 525228 2,564,304 270,708

Device Fouting Invert  Qutlet Devices

#1 Primary 33000 Pump

Discharges@41.00 Turns OfE32.00

8.0" Diam. x 300.0' Long Discharge, Hazen-Williams C= 130
Flow (gpm)= 40.0 100.0 200.0 2530.0 300.0 350.0 355.0
Head (feety= 47.00 40.00 30.00 26.00 20.00 800 2.00

-Loss (feet= 008 031 113 1.71 239 318 327

= ¥t (feet)= 4694 3869 28.87 2428 1781 482 1.27

Primary QutfFlow Max=0.78 ¢fs @ 52.27 hrs HW=38.69 (Free Discharge)
1=Pump (FPump Controls 0.78 ofs)
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Time span=0.00-120.00 hrs, dt=0.05 s, 2401 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchments1: Cells 4/8 Runoff Area=31.000 ac 0.00% Impervicus  Runoff Depth=10.54"
Te=10.0 min CN=87 Runoff=286.08 ¢fs 27 222 af

Subcatchment&2: Leachate Pond Runoff Area=268,880 s 100 00% Impervious  Runoff Depth=10.80"
To=00 min CHN=100 Runoff=75.76 cfs 5607 af

Pond P1: ContactWater Gells 4/5 Peak Dlev=5515 Storage=17 523 af  Inflow=286.08 cfs 27 222 af
Cutflow=16. 40 ofs 27.222 af

Pond P2: Leachate Pond Peak Elev=38.06" Storage=1,801184 ¢f inflow=8523cfs 32828 af
Ouiflow=078 cfs 7.001 af

Total Bunoff Area = 37173 ac  Runoff Volume = 32,829 af  Average Runoff Depth = 10,607
83.38% Pervious =31.000 ac  18.61% Impervious = §.173 ac
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Summary for Pond P1: Contact Water Cells 4/5

inflow Area = 31.000 ac, 0.00% impenrdous, Inflow Depth = 10.54"  for 100-yr, 24-hr event
inflow m 2EB98 ofs @ 12.14 hrs, Volumes= 27222 af

Quiflow = 16.48 cfs @ 14.22 hrs, Volume= 27222 af, Atterm= 84%, Lag= 124.7 min
Primary = 16.49¢fs @ 1422 hrs, Volume= 27222 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Feak Elev= 5515 @ 14.22 hrs  Surf Area= 31.000 ac  Slorage= 17.523 af

Hlug-Fiow detention ime= 719.7 min calcuiated for 27.210 af (100% of inflow)
Center-of-Mass det. time= 7208 min (1,467.1 - 748.3)

Volume invert  Avail Slorage  Storage Description
#1 51.000 74989 af  Custom Stage Data (Conicilisted below (Recalc)

Elevalion SurfArea Inc Store Cum.Slore Wel Area
(feet) {acres) {acre-feet) {acre-feat) (acres)
51.00 0.001 0.000 0.000 0.001
5120 2.790 3.180 0190 2.790
54.90 3.340 11.325 11.515 3.351
55.00 31.000 1.484 12,9598 3t
57.00 31.000 62.000 T74.998 31.200

Device Routing Invert Cutlet Devices

#1 Primary 3600 1B.4" Round Culvert

L= 1,300.0" CFP, projecting, no headwall, Ke= (.800
Idet f Quilet inverk= 38,00/ 20.50° S=0.0050"7 Co=0.900
n= 3.009, Flow Area= 1.77 sf

#2 Device 1 51.000 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#3  Device 1 5150 2.0 Vert. Orifice/Grate X 12.00 C= 0800
#4 Device 1 2000 2.0% Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 5250 2.0" Vert. Orifice/Grate X 12.00 C=0.600
# Device 1 5300 2.0" Vert. Orifice/Grate X 12.00 C= 0600
#7  Device 1 5350 2.0" Vert. Orifice/Grate X 12.00 C= 0800
#8  Device 1 5400 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 54 850 2.0" Vert. Crifice/Grate X 12.00 C=05800
#10 Device 1 5500 36.07 Horiz. Onifice/Grate $= 0800

Limited to weir flow at low heads

2rimary OuthFlow Man=18.48 ofs @ 14.22 hws HW=35515 TW=34.40" (Dynamic Tatwater)
%-——-; =Culivert {(FPasses 16.49 ¢fs of 17.72 ofs polential flow)
--2=0rificelGrate {Crifice Controls 254 ofs @ 8.71 fps)
-—-SeOrifice/Grate (QOrifice Controls 2,38 ofs @ 2.02 fps)
--4aOrifice/Grate (Orifice Controls 2.21 ofs @ 8.43 fps)
—H=0rifice/Grate (Orifice Controls 2.02 cfs @ 7.71 fns)
~-GaOrifice/Grate (Orifice Controls 1.81 ofs @ 6.92 fps)
—feDrifice/Grate (Orifice Controls 1.58 ofs @ 6.02 fps)
-Belrifice/Grate (Orifice Controls 1.30 ofs @ 4.96 fps)
—G=0rificel/Grate (Orifice Controls 0.95 ofs @ 3.61 fps)
-4 Gurifice/Grate (Weir Controls 1.72 ofs @ 1.25fps)
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Summary for Pond P2: Leachate Pond

inflow Area = 371473 ac, 16.81% impanrvdous, Inflow Depth = 10.680"  for 100-yr, 24-hr event
inflow m 8523 ¢ @ 12.00 hrs, Volumes= 32.829 af

Quiflow = 078 cfs @ 56.04 hrs, Volume= 7.081 af, Atten= 88%, Lag= 2,642.4 min
Primary = 073 ¢fs @ 56.04 hrs, Volume= 7.001 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Starting Elev= 3257 Surf Area= 180,842 sf  Slorage= 540,966 of
Feak Blovs= 38.06' @ 26.04 hrs  SurfArea= 250,634 of Storage= 1,801,184 ¢f (1,280,218 cf above starh)

Plug-Flow detention time= (notl calculated: initial storage exceeds oulflow)
Center-of-Mass det. time= 25730 min (3,912.4- 1,338.5)

Volume Invert Avall Storage Storage Dlescription
#1 27.00 2,564,304 of  Custom Stage Data (Conicllisted below (Recalc)

Elgvation Surf Area Inc. Store Cum.Store Wet Area
{feet) {so-f) {cubic-feet) {cubic-feel) {s0-f1)
27.00 12,042 3 o 12,042
29.00 66,802 71,471 71,471 56 818
31.00 144 923 206 745 278,218 144 871
33.00 204 519 347 736 825,852 204 841
35.00 232,108 436,334 1,062,286 232 425
37.00 244 184 476,249 1,538,535 244 889
39.00 256 397 500,541 2,039.078 287 707
41.00 268 830 525228 2,564,304 270,708

Device Fouting Invert  Qutlet Devices

#1 Primary I3.00° Pump

Discharges@41.00° Turns Ofg32.00°

8.0" Diam. x 300.0' Long Discharge, Hazen-Williams C= 130
Flow (gpm)= 40.0 100.0 200.0 250.0 300.0 350.0 355.0
Head (feet)= 47.00 40.00 30.00 26.00 20.00 800 2.00

-Loss (feet= 008 031 113 1.71 239 318 327

=i ¥t (feet)= 486894 3869 28.87 2420 1781 482 1.27

Primary QutFlow Max=0.78 ¢fs @ 56.04 hrs HW=38.06" (Free Discharge)
1=Pump (FPump Controls 0.78 ofs)
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Area Listing {(all nodes)

Area CH Description
{acres) {subcaitchment-numbers)

31000 97 (s1)
4080 100 (82)
35080 97 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers
£.000 HSG A
£.000 HSG B
(.000 HSG G
(.000 HSG D
35.080 Other 51, 82
35.080 TOTAL AREA
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Ground Covers {all nodas)
HSG-A HSG-B HSG-C HSG-3 Other Total  Ground Subgcatchment
{acres) {acres) {acres) {Aacres) {acres) {acres) Cover Numbers
(.000 03.000 03.000 0.800 35.080 35.080 81, 82
0.000 0.000 0.000 0.060 35.080 35080 TOTAL

AREA
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Pipe Listing {(ail nodes)

in-invert  Oul-invert Length Slope n DiamAvidih Height  Inside-Fill
{10 {inches) (inches) {inches)

0.0

Line# Node
MNumber {feal) {Feat) {feal)

1 P 36.00 28.50 1,300.0 00050 0008 18.0 0.0
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Time span=0.00-120.00 hrs, dt=0.05 s, 2401 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchments1: Cells 4/8 Runoff Area=31.000 ac  0.00% Impervious Runoff Depth=7 82"
Te=10.0 min CN=87 Runoff=217.54 ¢fs 20480 af

Subcatchment&2: Leachate Pond Runoff Area=177 7268 ¢f 100.00% Impervicus  Runoff Depth=828"
To=00 min CHN=100 Runoff=238.04 cfs 2.815 af

Pond P1: ContactWater Gells 4/5 Peak Dlev=55.00 Storage=12.924 af Inflow=217 54 cfs 20 460 af
Cutflow=14.10 ofs 20,480 af

Pond P2: Leachate Pond Peak Elev=35.04" Slorage=1,341 488 ¢f inflow=44.71 cfs 23275 af
Ouiflow=0.77 cfs 7.213 af

Total Runoff Area = 35.080 ac Runoff Volume = 23.275 af  Average Runoff Depth = 7.867
88.37% Pervious = 31.000 ac  11.63% Impervious = 4080 ac
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Summary for Pond P1: Contact Water Cells 4/5

inflow Area = 31.000 ac, 0.00% imperdous, Inflow Depth= 7.82" for 25-yr, 2d-hr event
inflow m 217054 cfs @ 12.14 hrs, Volumes= 20.460 af

Quiflow = 1418 cefs @ 13.81 hrs, Volume= 20480 af, Alter= 83%, Lag= 108.2 min
Primary = 1419 ¢t @ 1391 hrs, Volume= 20460 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Heak Elev= 5500 @ 13821 hrs  Surf Area= 28888 ac  Slorage= 12.924 af

Hlug-Fiow detention ime= 887.1 min calcuiated for 20.452 af (100% of inflow)
Center-of-Mass det. time= 688.1 min (11,4354 - 750.3)

Volume invert  Avail Slorage  Storage Description
#1 51.00 74989 af  Custom Stage Data (Conicilisted below (Recalc)

Elevalion SurfArea Inc Store Cum.Slore Wel Area
(feet) {acres) {acre-feet) {acre-feat) (acres)
51.00 0.001 0.000 0.000 0.001
51.20 2.790 0.180 0190 2.790
54.90 3.340 11.325 11.515 3.351
55.00 31.000) 1.454 12,9598 3t
57.00 31.000 62.000 74.998 31.200

Device Routing Invert Cutlet Devices

#1 Primary 3600 1B.4" Round Culvert

L= 1,300.0" CFP, projecting, no headwall, Ke= (.800
Irdet f Quilet inverk= 38,00/ 20.50° S=00050"7 Co=0.900
n= 0.009, Flow Area= 1.77 sf

#2 Device 1 51000 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#3 Device 1 5150 2.0 Vert. Orifice/Grate X 12.00 C= 0800
#4 Device 1 B2 000 2.0% Vert. Orifice/Grate X 12.00 C=0.800
#  Device 1 5250 2.0" Vert. Orifice/Grate X 12.00 C=0.800
# Device 1 5300 2.0" Vert. Orifice/Grate X 12.00 C= 0600
#7  Device 1 5350 2.0" Vert. Orifice/Grate X 12.00 C= 0800
#8  Device 1 5400 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 54 850 2.0" Vert. CrificefGrate X 12.00 C=05800
#10 Device 1 5500 36.07 Horiz. Onifice/Grate = 0800

Limited to weir flow at low heads

2rimary OuthFlow Mane14.18 ofs @ 1391 s HW=55.00 TW=30.80" (Dynamic Tatwater)
%-——-; =Cuivert (FPasses 14.19 ¢fs of 19.05 ofs polential flow)
--2=0rificelGrate {Crifice Controls 2.4% ofs @ 9.33 fps)
-—-SeOrifice/Grate (QOrifice Controls 233 ofs @ 8.90 fps)
--4adrifice/Grate (Orifice Controls 2.15 ofs @ 8.22 fps)
—H=0rifice/Grate (Orifice Controls 1.96 ofs @ 7.48 fps)
~-GaOrifice/Grate (Orifice Controls 1.74 ofs @ 6.66 fps)
—feDrifice/Grate (Orifice Controls 1.50 cfs @ 5.73 fps)
-Belrifice/Grate (Orifice Controis 1.21 ofs @ 4.60 fps)
—S=Cirifice/Grate (Orifice Controls 0.81 ofs @ 3.10 fps)
-4 Gurifice/Grate { Controls .00 cfs)
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Summary for Pond P2: Leachate Pond

inflow Area = 35.080 ac, 11.83% impearvious, Inflow Depth= 786" for 25-yr, 2d-hr event
inflow m 4471 ofs @ 12.00 hrs, Volumes= 23275 af

Quiflow = 077 cfs @ 52.74 hrs, Volume= 7.213 af, Atten= 88%, Lag= 2,444.4 min
Primary = 077 ¢fs @ 52.74 hrs, Volume= 7213 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Starting Elev= 2888 Surf Area= 123,068 sf  Slorage= 495,780 of
Feak Blov= 3504 @ 52.74 hrs  SurfArea= 152,290 sf Storage= 1,341,408 of {845,709 cf above start)

Plug-Flow detention time= (nol calculated: initial storage exceeds oulflow)
Center-of-Mass det. time= 24283 min ( 3,780.8- 1,351.5)

Volume Invert Avall Storage Storage Dlescription
#1 2400 2,158,865 ¢f  Custom Stage Data (Conicllisted below (Recalc)
Elgvation Surf Area Inc. Store Cum.Store Wet Area
{feet) {so-f) {cubic-feet) {cubic-feel) {s0-f1)
24.00 341 3 0 341
24.50 57.719 10,416 10,416 57,719
25.00 105,931 40,307 50,723 105,934
25.50 108,076 53,501 104,224 108,156
26.00 110,238 54 578 158,802 110,386
28.50 112,416 55,663 214 484 112,653
27.00 114,612 56,756 271,221 114,929
27.50 1158 826 57,859 328079 147,223
28.00 118,056 58,970 388,049 118,535
28.50 121,303 60,088 448 138 121,884
28.00 123,568 B1,217 500,355 124,213
28.50 125,850 62,354 571,708 126 579
30.00 128,149 63,480 835 2067 128,983
30.50 130,465 64,653 £99 860 131,365
31.00 132,798 65,815 765 675 133,785
31.80 135 148 66 986 832 880 136,223
32.00 137 516 68,165 o00, 825 138,880
32.50 13,800 69 353 a70.178 141,154
33.00 142,302 FO 550 1,040,725 143,846
33.50 144 721 71,755 1,112,483 148 157
34.00 147 157 72,869 1,185,452 148,885
34.50 142 810 74,191 1,250,843 151,231
35.00 152,080 75,422 1,335,064 153,795
35.80 154 563 76,651 1,411,725 156,378
36.00 157 072 77,909 1,489,835 158,978
38.50 158 584 79,166 1,588,800 161,587
37.00 162,133 50,431 1,849,231 184,234
37.50 164 689 81,705 1,730,836 166 8838
38.00 167,262 82 887 1,813,923 169,561
38.50 162 853 84,278 1,888,201 172,252
39.00 172 480 85 577 1,983,778 174,980
32.80 175 085 86,885 2,070,683 177,887

40.00 177,746 88,202 2,158,665 180,431
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Time span=0.00-120.00 hrs, dt=0.05 s, 2401 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchments1: Cells 4/8 Runoff Area=31.000 ac 0.00% Impervicus  Runoff Depth=10.54"
Te=10.0 min CN=87 Runoff=286.08 ¢fs 27 222 af

Subcatchment&2: Leachate Pond Runoff Area=177.726 s 100 00% Impervious  Runoff Depth=10.80"
To=00 min CHN=100 Runoff=50.08 cfs 3.706 af

Pond P1: ContactWater Gells 4/5 Peak Clev=5515 Storage=17 523 af  Inflow=286.08 cfs 27 222 af
Cutflow=16. 40 ofs 27.222 af

Pond P2: Leachate Pond Peak Elev=37 07" Slorage=1,660220¢f inflow=50.55cfs 30028 af
Ouiflow=078cfs 7.378af

Total Bunoff Area = 35.080 ac Runoff Volume = 30,828 af  Average Runoff Depth = 10,587
88.37% Pervious = 31.000 ac  11.63% Impervious = 4.080 ac
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Summary for Pond P1: Contact Water Cells 4/5

inflow Area = 31.000 ac, 0.00% impenrdous, Inflow Depth = 10.54"  for 100-yr, 24-hr event
inflow m 2EB98 ofs @ 12.14 hrs, Volumes= 27222 af

Quiflow = 16.48 cfs @ 14.22 hrs, Volume= 27222 af, Atterm= 84%, Lag= 124.7 min
Primary = 16.49¢fs @ 1422 hrs, Volume= 27222 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Feak Elev= 5515 @ 14.22 hrs  Surf Area= 31.000 ac  Slorage= 17.523 af

Hlug-Fiow detention ime= 719.7 min calcuiated for 27.210 af (100% of inflow)
Center-of-Mass det. time= 7208 min (1,467.1 - 748.3)

Volume invert  Avail Slorage  Storage Description
#1 51.000 74989 af  Custom Stage Data (Conicilisted below (Recalc)

Elevalion SurfArea Inc Store Cum.Slore Wel Area
(feet) {acres) {acre-feet) {acre-feat) (acres)
51.00 0.001 0.000 0.000 0.001
5120 2.790 3.180 0190 2.790
54.90 3.340 11.325 11.515 3.351
55.00 31.000 1.484 12,9598 3t
57.00 31.000 62.000 T74.998 31.200

Device Routing Invert Cutlet Devices

#1 Primary 3600 1B.4" Round Culvert

L= 1,300.0" CFP, projecting, no headwall, Ke= (.800
Idet f Quilet inverk= 38,00/ 20.50° S=0.0050"7 Co=0.900
n= 3.009, Flow Area= 1.77 sf

#2 Device 1 51.000 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#3  Device 1 5150 2.0 Vert. Orifice/Grate X 12.00 C= 0800
#4 Device 1 2000 2.0% Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 5250 2.0" Vert. Orifice/Grate X 12.00 C=0.600
# Device 1 5300 2.0" Vert. Orifice/Grate X 12.00 C= 0600
#7  Device 1 5350 2.0" Vert. Orifice/Grate X 12.00 C= 0800
#8  Device 1 5400 2.07 Vert. Orifice/Grate X 12.00 C= 0800
#  Device 1 54 850 2.0" Vert. Crifice/Grate X 12.00 C=05800
#10 Device 1 5500 36.07 Horiz. Onifice/Grate $= 0800

Limited to weir flow at low heads

2rimary OuthFlow Man=18.48 ofs @ 14.22 hrs HW=55.15 TW=31.24" (Dvynamic Tatwater)
%-——-; =Culivert {(FPasses 16.49 ¢fs of 19.02 ofs polential flow)
--2=0rificelGrate {Crifice Controls 254 ofs @ 8.71 fps)
-—-SeOrifice/Grate (QOrifice Controls 2,38 ofs @ 2.02 fps)
--4aOrifice/Grate (Orifice Controls 2.21 ofs @ 8.43 fps)
—H=0rifice/Grate (Orifice Controls 2.02 cfs @ 7.71 fns)
~-GaOrifice/Grate (Orifice Controls 1.81 ofs @ 6.92 fps)
—feDrifice/Grate (Orifice Controls 1.58 ofs @ 6.02 fps)
-Belrifice/Grate (Orifice Controls 1.30 ofs @ 4.96 fps)
—G=0rificel/Grate (Orifice Controls 0.95 ofs @ 3.61 fps)
-4 Gurifice/Grate (Weir Controls 1.72 ofs @ 1.25fps)
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Summary for Pond P2: Leachate Pond

inflow Area = 35.080 ac, 11.83% impeanrvdous, Inflow Depth = 10.58"  for 100-yr, 24-hr event
inflow m D550 @ 12.00 hrs, Volumes= 30.928 af

Quiflow = 078 cfs @ 5612 hrs, Volume= 7.378 af, Atten= 88%, Lag= 2,647 .1 min
Primary = 073 ¢fs @ 5612 hrs, Volume= 7378 af

Routing by Dyn-Stor-dnd method, Time Span= 0.00-120.00 his, di= 005 hrs
Starting Elev= 28858 Surf Area= 123,068 sf Slorage= 485,780 of
Feak Blov= 3707 @ 2612 hrs  SurfArea= 162 478 of Storage= 1,880,229 ¢f (1,184,440 cf above starh)

Plug-Flow detention time= (notl calculated: initial storage exceeds oulflow)
Center-of-Mass det. time= 23880 min ( 3,7668.5- 1,377.5)

Volume Invert Avall Storage Storage Dlescription
#1 24.00 2,158,865 ¢f  Custom Stage Data (Conicllisted below (Recalc)
Elgvation Surf Area Inc. Store Cum.Store Wet Area
{feet) {so-f) {cubic-feet) {cubic-feel) {s0-f1)
24.00 341 3 o 341
24.50 57.719 10,416 10,416 57,718
25.00 105,931 40,307 50,723 105,934
25.50 108,076 53,501 104,224 108,156
26.00 110,238 54 578 158,802 110,386
28.50 112,416 55,663 214 484 112,853
27.00 114,612 56,756 271,221 114,929
27.50 1158 826 57,858 328079 147,223
28.00 118,056 58,970 388,049 119,535
28.50 121,303 60,088 448 138 121,884
28.00 123,568 861,217 500,355 124,213
28.50 125,850 62,354 571,708 126 579
30.00 128,149 63,499 835 207 128,983
30.50 130,465 64,653 £99 860 131,365
31.00 132,798 65,815 765 675 133,785
31.80 1358 148 66 286 832 680 136,223
32.00 137 516 68,185 900,825 138,880
32.50 138,800 69 353 870,178 141,154
33.00 142,302 70550 1,040,725 143,846
33.50 144,721 71,755 1,112,483 148,157
34.00 147 157 72,869 1,185,452 148,885
34.50 142 810 74,191 1,250 843 151,231
35.00 152 080 75,422 1,335,064 153,785
35.80 154 5638 76,651 1,411,725 156,378
36.00 157 (72 77,909 1,489,835 158,978
38.50 158 584 79,166 1,588,800 161,587
37.00 162,133 50,431 1,849,231 184,234
37.50 164 889 81,705 1,730,836 166 8338
38.00 167,262 82,887 1,813,923 169,561
38.80 162 853 84,278 1,888,201 172,252
39.00 172 480 85 577 1,883,778 174,980
32.80 175085 86,885 2,070,683 177,887

40.00 177,726 88,202 2,158,665 180,431
















































































































































Average recurrence interval (years)
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