


URS
CALCULATION SHEET

Case 1

PROJECT

IP-Riegelwood Cell 2 Liner System
SUBJECT

Filter Media Calculations

ORIGINATED ElDATE ICHECKED BY IDATE

Lenore Gaiel 5/14/2009 I Rich Lowe I 6/1/2009

JOB NO.

31826746

SHEET NO.

1 of 5

CALC. NO. IREV. NO.

2' Sand Blanket
Protective Cover

Filter Media

B

F

Determine the aggregate size of the filter media

where: 0158 = 0.17 - 0.075 (from sand blanket curve)
015F =4· 0.17 =0.68

015F =4 • 0.075 =0.30
Therefore 015F lower limit = 0.68

2 015F I 0858 ~ 9

015F = 9 • 0.73 = 6.57

015F =9 • 0.53 =4.77

where: 0858 =0.73 - 0.53 (from sand blanket curve)

3 050F I 050B < 25

Therefore 015F upper limit = 6.57

050F =25 • 0.39 =9.75
050F = 25 • 0.28 = 7.0

where: 0508 = 0.39 - 0.28 (from sand blanket curve)

4 015F I 0158 < 20

015F =20· 0.17 =3.4
015F = 20 • 0.075 = 1.5

Therefore 050F limits = 9.75 - 7.0

where: 0158 =0.17 - 0.075 (from sand blanket curve)

Therefore 015F upper limit = 3.4
(since 3.4 is less than 6.57 no need to plot as upper limit)

5 Coefficient of Uniformity
Cu =D60/D10 where: D60 = 0.42 and D10 = 0.14 (from sand blanket curve)
Cu = .42/.14 = 4.2

Since Cu = 4.2 > 4 therefore D15F/D158 = 40

015F = 40· 0.17 =6.8

015F =40 • 0.0.075 =3.0
Therefore 015F upper limit = 6.8
(since 6.8 is Qreater than 6.57 it's the new upper limit)
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URS
CALCULATION SHEET

Case 1 (cont)

PROJECT

IP-Riegelwood Cell 2 Liner System

SUBJECT

Filter Media Calculations

ORIGINATED ElDATE ICHECKED BY IDATE

Lenore Gaie. 5/14/2009 I Rich Lowe I 6/1/2009

JOB NO.

31826746

SHEET NO.

2 of 5

CALC. NO. REV. NO.

2' Sand Blanket
Protective Cover

Filter Media

6 Plot the limits

D15F lower limit = 0.68
D1SF upper limit = 6.8

B

F

DSOF limits =9.75 - 7.0

According to Table 1005-1 #78 stone falls within the calculated limits of the filter media.

Therefore #78 stone can be used as the filter media. ~ tL-
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URS
CALCULATION SHEET

Case 2

PROJECT

IP-Riegelwood Cell 2 Liner System

SUBJECT

Filter Media Calculations

ORIGINATED BIDATE ICHECKED BY IDATE

Lenore Gaierl 5/14/2009 I Rich Lowe I 6/1/2009

JOB NO.

31826746

SHEET NO.

30f5

CALC. NO. IREV. NO.

Filter Media

#57 Stone

B

F

Determine if #57 Stone is adequate as filter material below the filter media.

015F = 4 • 4 = 16

015F = 4 • 2.5 = 10

where: 0 158 =4 - 2.5 (from #78 stone curve)

Therefore 015F lower limit = 16

2 015F I 0 858 ~ 9

015F = 9 • 11 = 99
015F = 9 • 7.8 = 70.2

where: 0 858 =11 - 7.8 (from #78 stone curve)

Therefore 015F upper limit = 99

Therefore 050F limits =197.5 - 120

3 050F I 0 508 < 25

050F =25 • 7.9 =197.5
050F =25· 4.8 =120

4 015F / 0 158 < 20

015F =20 • 4 =80
015F =20 • 2.5 =50

where: 0S08 =7.9 - 4.8

where: 0 158 = 4 - 2.5

(from #78 stone curve)

(from #78 stone curve)

Therefore 015F upper limit = 50

( The new upper limit for 015F is 50 not 99)

5 Coefficient of Uniformity
Cu =0 60/010 where: 0 60 =8.2 and 0 10 =3.5 (from #78 stone curve)

Cu =8.2/3.5 =2.34

Since Cu = 2.34 its not < 1.5 and not> 4 then no further calculations for 015F needs

to be done
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PROJECT JOB NO.

URS
IP-Riegelwood Cell 2 Liner System 31826746

SUBJECT SHEET NO.

Filter Media Calculations 4 of 5

CALCULATION SHEET ORIGINATED ~~DATE ICHECKED BY IDATE CALC. NO. IREV. NO.
Lenore Gaie 5/14/2009 Rich Lowe 6/1/2009

Case 2 (cont)
Filter Media B

#57 Stone F

6 Plot the limits

D15F lower limit =16 D50F limits =197.5 - 120
D15F upper limit =50

According to Table 1005-1 #57 stone falls within the calculated limits.

Therefore #57 stone can be used as the filter media. / \2.Il.V
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URS
CALCULATION SHEET

Case 3

PROJECT

IP-Riegelwood Cell 2 Liner System

SUBJECT

Filter Media Calculations

ORIGINATED BIDATE ICHECKED BY IDATE

Lenore Gaierf 5/14/2009 I Rich Lowe I 6/1/2009

JOB NO.

31826746

SHEET NO.

5 of 5

CALC. NO. IREV. NO.

# 57 Stone

HDPE perforated pipe

B

F

Determine if drain pipe perforations are adequately sized

1 D85F / hole diameter> 1.0 to 1.2
where: D856 =26 - 20 (from #57 stone curve)

hole diameter = 1/2" = 12.7 mm
20/12.7=1.6>1.2

Therefore hole diameter of 1/2" is adaquate
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Client
Client Reference
Project No.
LablD

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
I.P. RIEGELWOOD
2003-511-10
2003-511-10-02

Boring No.
Depth (ft)
Sample No.
Soil Color

8/25/03
CELL 1
PC8
TAN

INTEGRITY IN TESTING

gravel
SIEVE ANAL YSIS

sand
HYDROMETER

silt and clay
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AGGREGATE GRADATION, COARSE AGGREGATE
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BENEFICAL REUSE MATERIAL/
CONDITIONED PRIMARY SLUDGE

PROTECTIVE

B
U

¢ HDPE (SDR 17)
LEACHATE COLLECTION
SEE DETAIL @

TYPE 2 IN VALLEY

NO. 57 STONE

1_ 2.5,1--=-3.5'-

BENEFICAL REUSE MATERIAL/
CONDITIONED PRIMARY SLUDGE

PROTECTIVE COVER

FILTER MEDIA

8
U

¢ HDPE (SDR 17)
LEACHATE COLLECTION PIPE

LINER SYSTEM
SEE DETAIL @

TYPE 1 ALONG TOE



Client
Client Reference
Project No.
Lab ID

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
I.P. RIEGELWOOD
2003-511-10
2003-511-10-01

Boring No.
Depth (ft)
Sample No.
Soil Color

8/24/03
CELL 1
PC7
BROWN

gravel

12" 6" 3"

SIEVE ANALYSIS
sand

3/4" 3/8" #4 #10 #20 #40 #140 #200

HYDROMETER
silt and clay
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uses Symbol sp-sm, ASSUMED 060 = 0.5 CC = 1.4

uses Classification POORL Y GRADED SAND WITH SIL T 030 = 0.3 CU = 3.8
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Client
Client Reference
Project No.
LablD

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
I.P. RIEGELWOOD
2003-511-11
2003-511-11-01

Boring No.
Depth (ft)
Sample No.
Soil Color

NA
NA
PC6
BROWN

30

20

gravel

12" 6" 3"

SIEVE ANALYSIS
sand

3/4" 3/8" #4 #10 #20 #40 #140 #200

--

HYDROMETER
silt and clay

I

I I

100 10 1
Particle Diameter (mm)

0.1 0.01 0.001

USCS Symbol sm,ASSUMED

USCS Classification SILTY SAND

DCN: CT·S3C DATE 6·25·98 REVISION: 2page 1 of 2
Tested By DJK Date 09/08/03 Checked By DAJ'" Date ~ ~G.-o3
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Client
Client Reference
Project No.
Lab 10

SIEVE ANALYSIS
ASTM 0 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
J.P. RIEGELWOOD
2003-511-09
2003-511-09-02

Boring No,
Depth (ft)
Sample No.
Soil Color

§techniCS

CELL 1
8/12/03
PC-5
LIGHT BROWN

SIEVE ANAL YSIS HYDROMETER
gravel sand silt and clay
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Client
Client Reference
Project No.
Lab 10

SIEVE ANALYSIS
ASTM 0 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
I.P. RIEGELWOOD
2003-511-09
2003-511-09-01

Boring No.
Depth (ft)
Sample No.
Soil Color

§techniCS

CELL 1
8/6/03
PC-4
DARK BROWN

SIEVE ANAL YSIS HYDROMETER
gravel sand silt and clay

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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USCS Classification POORL Y GRADED SAND WITH SIL T D30 = 0.3 cu = 3.3
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Client
Client Reference
Project No.
Lab 10

SIEVE ANALYSIS
ASTM 0422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
I.P. RIEGELWOOD
2003-511-08
2003-511-08-01

Boring No.
Depth (ft)
Sample No.
Soil Color

§techniCS

CELL 1
7/30103
PC-3
BROWN

SIEVE ANAL YSIS HYDROMETER
gravel sand silt and clay
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Client
Client Reference
Project No.
Lab 10

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

G.N. RICHARDSON & ASSOC.
J.P. RIEGELWOOD
2003-511-07
2003-511-07-01

Boring No.
Depth (ft)
Sample No.
Soil Color

§techniCS

PC-2
7/23/03
IP-CELL 1
GRAYISH-BROWN

gravel

12" 6" 3"

SIEVE ANAL YSIS
sand

3/4" 3/8" #4 #10 #20 #40 #140 #200

HYDROMETER
silt and clay
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Particle Diameter (mm)
0.1 0.01 0.001

USCS Symbol sp-sm, ASSUMED 060 = 0.4 ee = 1.9

uses Classification POORL Y GRADED SAND WITH SIL T 030 = 0.3 eu = 4.3
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