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LEGEND NOTES

" 1. THE EXPLORATORY BORINGS WERE DRILLED ON APRIL 10, APRIL 11, APRIL 18, MAY 2 MAY 8
——1 + ] ] +
TDPSO”" ROOTED CLAYEY SAND TO CLAY. MAY 18, MAY 23, 2006 AND JULY 22, 2005 WITH A 4-INCH DIAMETER CONTINUOUS FLIGHT

= POWER AUGER.

<|FILL: LEAN CLAY TO CLAYEY SAND, OCCASIONALLY VERY SANDY AND/OR GRAVELLY AND/OR CONTAINING 2. IHE LOTATIONS OF THE EXPLORATORY BORINGS WERE MEASURED BY INSTRUMENT SURVEY FROM
POCKETS OF ORGANIC MATERIAL, MEDIUM TO HIGH PLASTICITY, MOIST, BROWN TO TAN—GRAY. '

P

3. THE ELEVATIONS OF THE EXPLORATORY BORINGS WERE NOT MEASURED AND THE LOGS OF THE

FILL: FAT CLAY TO FAT CLAY WITH SAND, OCCASIONALLY SANDY AND/OR GRAVELLY, EXPLORATORY BORINGS ARE PLOTTED TO DEPTH.
CONTAINING CLAYSTONE CLASTS, HIGH PLASTICITY, MOIST, REDDISH-BROWN TO BROWN. 4, THE LINES BETWEEN MATERIALS SHOWN ON THE EXPLORATORY BORING LOGS REPRESENT THE
APPROXIMATE BOUNDARIES BETWEEN MATERIAL TYPES AND THE TRANSITIONS MAY BE GRADUAL.

FAT CLAY (CH), HIGH PLASTICITY, VERY STIFF, MOIST, BROWN.
5. GROUND WATER LEVELS SHOWN ON THE LOGS WERE MEASURED AT THE TIME AND UNDER

CONDITIONS INDICATED. FLUCTUATIONS IN THE WATER LEVEL MAY OCCUR WITH TIME.

SANDY LEAN CLAY TO LEAN CLAY (CL), MEDIUM TO HIGH PLASTICITY, STIFF TO HARD, 6. LABORATORY TEST RESULTS:

SLIGHTLY MOIST TO MOIST, BROWN TO REDDISH—BROWN, OCCASIONALLY CALCAREQUS. WC = WATER CONTENT (%) (ASTM D 2216);
, DD = DRY DENSITY {pcf) (ASTM D 2216);
+4 = PERCENTAGE RETAINED ON NO. 4 SIEVE EASTM D 422);
CLAYEY SAND (SC), OCCASIONALLY GRAVELLY, FINE TO COARSE—GRAINED, MEDIUM DENSE ~200 = PERCENTAGE PASSING NO. 200 SIEVE (ASTM D 1140);
TO DENSE, SLIGHTLY MOIST TO WET, TAN TO BROWN TO RED, OCCASIONALLY CALCAREOUS. LL = LIQUID LIMIT (ASTM D 4318);
PI = PLASTICITY INDEX (ASTM D 4318);

NP s NON—PLASTIC (ASTM D 4318);
SILTY SAND (SM), FINE TO COARSE—GRAINED, MEDIUM DENSE TO DENSE, SLIGHTLY =
MOIST TO MOIST, RED. NV NO LIQUID LIMIT VALUE (ASTM D 4318).

CLAYEY SILTY SAND (SC—SM), FINE TO COARSE~GRAINED, LOW PLASTICITY, MEDIUM DENSE,
MOIST TO WET, TAN.

Sy BN BN B PO 7 B DK

POORLY—GRADED SAND WITH CLAY (SP-SC), OCCASIONALLY GRAVELLY, FINE TO COARSE-—GRAINED
SAND, MEDIUM DENSE TO DENSE, SLIGHTLY MQOIST TC MOIST, RED.

WELL TO POCRLY-—GRADED SAND WITH SILT {SP—SM), OCCASIONALLY GRAVELLY, FINE TO
COARSE—-GRAINED, MEIDUM DENSE TQ DENSE, SLIGHTLY MOIST TO WET, TAN TO PINK TO RED.

N L

1 E

POORLY—GRADED SAND (SP), OCCASIONALLY GRAVELLY, FINE TO COARSE-GRAINED SAND,
MEDIUM DENSE, SLIGHTLY MOIST TO WET, TAN TO RED.

POORLY—GRADED GRAVELS WITH CLAY AND SAND (GP-GC), OCCASIONAL COBBLES, FINE
TO COARSE-GRAINED SANDS, APPARENTLY MEDIUM DENSE TO DENSE, MOIST, TAN.

o

SANDSTONE TO SILTSTONE BEDRQCK, FINE—~GRAINED, LOW PLASTICITY, HARD TO VERY HARD,
MOIST, MEDIUM GRAY TO ORANGE.

CLAYSTONE BEDROCK, HIGH PLASTICITY, FIRM TO VERY HARD, SLIGHTLY MOIST TO MOIST,
LIGHT GRAY TO MEDIUM GRAY TO GRAY ORANGE,

INTERBEDDED CLAYSTONE AND SANDSTONE BEDROCK, LOW TO HIGH PLASTICITY, FINE—-GRAINED,
HARD, SLIGHTLY MOIST, GRAY TGO ORANGE-GRAY.

!] DRIVE SAMPLE, 2—INCH I.D. CALIFORNIA LINER SAMPLE,

16/12 DRIVE SAMPLE BLOW COUNT. INDICATES THAT 16 BLOWS OF A 140-POUND HAMMER
FALLING 30 INCHES WERE REQUIRED TO BRIVE THE SAMPLER 12 INCHES.

L pepH TO WATER LEVEL ENCOUNTERED AT THE TIME OF DRILLING.

‘r PRACTICAL AUGER REFUSAL.

V:\Projecis\ 2005\,05 - 1 - 2058\ Dratting\ 0512056-02 TO DB.dwg

Jul 14, 98Y - 11:3Bam

05-1-2058 Kumar & Associates ROXBOROUGH PARK WASTEWATER REGIONALIZATION PROJECT FORCE MAIN ALIGNMENT LEGEND AND NOTES Fig. 8




VA Prejects\ 2005405 1 - 2058\ Dratling) 051205609 10 18.dwg

Jun 27, 08Y — 13:51pm

SAMPLE QF: Claysione Bedrock
FROM: Boring 46 @ 9’
WC = 14.1%, DD = 116.0 pef
-200 = 80%, LL = 42, Pl = 23
2
E}u/ .\
2 e
= T EXPANSION UNDER CONSTANT
v —T ] N PRESSURE UPON WETTING
o
N
[
= K J
=X
a —
=
o
n
=
Q
o -2
-3
—4
g ' 10 APPLIED PRESSURE - KSF 10 100
SAMPLE OF: Claystone Bedrock
FROM: Bering 50 @ 9’
3
WC = 10.1%, DD = 120.2 pcf
=200 = 78%, LL = 35, Pl = 20
2 —
& \\
‘B >
= | &\ | ||| EXPANSION UNDER CONSTANT
v ———— | \ PRESSURE UPON WETTING
[ 0 h,
5 TR \\
= B J
<L
g M
3
o
[72]
A
Q
o -2
-3
These test resulta apply anly te the
samplnx tested. Tha testing report
sholl not be reproduced, except in
full. without tha written approval of
Kumar ond Assaciates, Inc. Swall
Consclidgaticn testing performad in
accardance with ASTM D—4548.
1 10 APPLIED PRESSURE ~ KSF 10 100
05-1-2058 Kumar & Associates SWELL—-CONSOLIDATION TEST RESULTS Fig. 9




Jun 23, 06Y - 15:47pm

VA Projecls\ 2605\ 05— 1 —2056%, Droffing\ 051 2056-05 10 15.d8wg

SAMPLE OF: Claystone Bedrock
FROM: Boring 56 @ 4’
wC = 10.5%, DD = 119.8 pef
—-200 = 58%, LL = 34, Pl = 20
—~ 3
R \
5 2 Bt
= \& | L1 EXPANSION UNDER CONSTANT
v ] PRESSURE UPON WETTING
Ly — 1IN
z ] ™
o N
=
=, | ™
8 __—-“_‘--""“--
0 e
=z
Q
S -
-2
B 10 APPLIED PRESSURE — K3F 10 100
SAMPLE OF: Claystene Bedrock
FROM: Boring 57 @ &
3
WC = 11.1%, DD = 125.6 pef
*— -200 = 80%, LL = 42, Pt = 30
—_— 4
§
- 3
Lél L4 EXPANSION UNDER CONSTANT
0 ><——” PRESSURE UPON WETTING
| 2 sl AN
N
5 - A\
% N
S &
el
o
1%2]
=z
Q
© Q0
\
\\
-1 N \
\\ \
™
-2 These tosl reaults apply anly to the \.
somplas testad. The fesiing report
shall not be reproduced, exeept in
full, without the written opproval of
Kumor ond Asscciates, Inc. Swell
Consoiidgtion testing performed is
accordance with 0-4548,
1 10_APPLIED PRESSURE — KSF_10 100
05-1-2058B Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 10




Vi\Projectsh, 2005 05— 1 - 2058 D-oiting\ 051 2058 -09 10 18.dwg

Jun 22, QBY - 13:51pm

SAMPLE OF: Lean Clay with Sand {(CL)
FROM: Bering 61 @ 9’
wC = 23.1%, DD = 97.7 pcf
—-200 = 80%, LL = 47, Pl = 30
9
5 1
= |l EXPANSION UNDER CONSTANT
© L] PRESSURE UPON WETTING
] o //‘/
T
=
o \'\\ /
‘E \r-\ /
S -1
.|
(&}
[74]
=
(=) \
o -2 \
-3
a : 10 APPLIED PRESSURE — KSF 10 100
SAMPLE OF: Claystone Bedrock
FROM: Boring 63 @ 9’
6
WC = 17.1%, DD = 111.0 pcf
—200 = 99%, LL = 65, P! = 46
E N
= 4 \
§ \ | L4 EXPANSION UNDER CONSTANT
“ ></—*” PRESSURE. UPON WETTING
b3
e
< ®
2 2 \\
maad
2 N
=
: .
o1
0
-—._._____\\
st
™~
L J
=1 oo Spply only 1o tha
aomples tested, The tosting repert
ahall not be reproduced. escept in
full, without the written approval of
Kumar and Associotes, inc. Swell
Conseiidation tasting pardformed in
accordance with W D—4548,
1 10 APPLIED PRESSURE — KSF 10 00
05-1-2058B Kumar & Associates SWELL~CONSOLIDATION TEST RESULTS Fig. 11




v\ Projectsh 2005\, 05~ 1 —2056\Drafting\, 051 205B—-0% 10 1B.dwg

dun 23, 06Y - 15:48pm

SAMPLE OF: Clgystone Bedrock
FROM: Boring 64 @ 14
wC = 10.6%, DD = 1i6.7 pef
—-200 = 71%, LL = 34, Pl = 17
5
a 1
= | EXPANSION UNDER CONSTANT
0 /// PRESSURE UPON WETTING
1
0
i /
R
5 \"'""---.. /
= Rt
<
a -1
ad
e \
%1
=
@]
S -2
-3
a 10 APPLIED PRESSURE - KSF 10 100
SAMPLE OF: Claysione Bedrock
FROM: Boring 65 @ 9’
WC = 20.6%, DD = 105.5 pef
—200 = 98%, LL = 58, Pl = 38
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Thase tazt rosults opply oniy to the
samples tested. The testing report
sho¥ not be raproduced, except in
Folt, withowt thz written approval of
Kumar and Asmosiatas, inc. Swell
Cansefidation testing perfermed in
accordance with ASTH D—4545.
] 10 APPLIED PRESSURE — KSF 10 00
05-1-2058B Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 12
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SAMPLE OF: Claysione Bedrock
FROM: Boring 70 @ 4’
WC = 19.0%, DD = 107.7 pcf
-200 = 95%, LL = 64, Pl = 39
5
4 ™ ,
3
| 1 U L1t EXPANSION UNDER CONSTANT
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Theae kest resulls apply only 1o the
samglos tested. Tha testing report
shall not be reproaduced, excapt in
fult, without the written opprovel of
Kumar and Associates, Ine. Swell
Gonzatidgtion ‘tqstin%perfurmed n
occordance with ASTMW Qw4548
A 19 APPLIED PRESSURE - KSF 10 00
05-1-2058B Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig.13
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SAMPLE OF: Claystone Bedrock
FROM: Boring 71 @ 4’
WC = 14.3%, DD = 108.3 pef
-200 = 97%, LL = 58, Pl = 36
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Theae teal resuvils cpply only to the
somples tested, The testing repart
=holl nat ba raproduced, except in
{ull, without ihe writien opproval of
Kumar ond Asseciales, tnc. Swell
Consofidotion testing performed in
accordonce with ASTM D—4545.
q 10 APPLIED PRESSURE - KSF 10 100
05-1-2058B Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 14
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Jun 23, 08T ~ 1%:38pm

SAMPLE OF: Claystone Bedrock
FROM: Boring 73 @ 4’
WC = 17.0%, DD = 113.6 pcf
—-200 = 64%, LL = 45, Pi = 28
|1 EXPANSION UNDER CONSTANT
- LT PRESSURE UPON WETTING
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These teat results opply only to the
samples tzsled, The testing repart
shail not ba reproduced, except n
full, withaut the written opproval of
Kumtar end Atsociates, Inc. Swell
Conaolidation testing perfarmed in
accordenge with ASTM D—-4545.
A 10 APPUED PRESSURE — KSF 10 100
05-1-2058 Kumar & Associates SWELL—-CONSOLIDATION TEST RESULTS Fig. 15
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dun 23, GBY - 15:50pm

SAMPLE OF: Fat Clay (CH)
FROM: Boring 79 @ 4’
WC = 14.5%, DD = 116.4 pef
-200 = 92%, LL = 58, Pl = 35
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o - PRESSURE UPON WETTING
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Those taat rsauits apply enly to the
isarhples tested. The testing report
shall act be reproduced. except in
full, without ihe writtan opproval of
Kumdr «nd Asactioles, Inc. Swed
Canaclidoltion testing performed in
faccordance with ASTM D-4546.
1 10 APPLIED PRESSURE —~ KSF 10 100
05-1-2058B Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 16
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SAMPLE OF: Claystoene Bedrock
FROM: Boring 81 @ 4
7
WC = 18.5%, DD = 115.6 pcf
‘\ -200 = 98%, LL = 57, Pl = 36
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5 \
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Thase teat results apply only to the
somplas testod. The lasting report
aholl not be reproduced, excopt in
full, without the written opproval of
Kumar ond Associates, Inc, Swell
deeordonce "it&:hﬁngm D—-4548. "
R 10 AFPLIED PRESSURE - KSF 10 100
05-1-2058B Kumar & Associates SWELL~CONSOLIDATION TEST RESULTS Fig. 17
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Jun 23, 08T — 15:51pm

SAMPLE OF: Claystone Bedrock
FROM: Bering 83 @ 9’
WC = 18.9%, DD = 107.9 pcf
—200 = 92%, LL = 48, Pl = 21
8
—d-' 1
= | L EXFANSION UNDER CONSTANT
v /// PRESSURE UPON WETTING
| 0 e — ]
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A ' 10 APPLIED PRESSURE -~ KSF 10 1od
SAMPLE OF: Sandy Lean Clay {CL)
FROM: Boring 87 @ 4
WC = 12.8%, DD = 119.7 pcf
—-200 = 680%, LL = 31, Pl =17
S
- 1
L§ |_i4 EXFANSION UNDER CONSTANT
n AT PRESSURE UPON WETTING
i 0 il
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5 -—--..._____‘_\\\ /
= . T
2 —1 \o\
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2 e
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Thase {est resultz opply anly to the
aompics tested. The teating roport
ahall not be reproduced, axcept in
Full, without the written approval of
Kumer ond Assecictes, inc. Swelt
Consolidation 1ssting perfarmed ia
aceprdance with ASTM 0-~4546,
1 10 APPLIED PRESSURE - KSF 10 100
05-1-2058 Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 18




HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.5. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS . . . . wou b
100 [S5MIN_15 MIN_GOMIN__19MIN AMIN 1IN #200 ___#100 £30_440 430 #1610 40 #4 3/8 /41172 3 58 o
L i
= ; :
90 T I T 10
7
yd 1 t i
7 I 1
80 L T T . 20
//, I T T
70 = : . L 30
] ;
2 a0 i i a0
g 13 13 1 =
<t I I} =
al U L b
L 350 : ; sp =
zZ T I s
& T =]
w 40 t a0 ,;E
T T ;
30 T T ; T 70
| ; J "
T T :
20 T T : 80
I I [
10 : : : a0
T T i
o T 1 117 I N A A B T T T T i A | O O I | | 100
00 002 005 008 019 Kik¥i 075 150 .5304125.600 .18 12.36 475 9.5 19 381 76.2 1217522 0
DIAMETER OF PARTICLES IN MILLIMETERS |
SAND GRAVEL
CLAY TO SILT COBBLES
FINE I MEDIUM ICOARSE FINE COARGE
GRAVEL B4 SAND I4% SILT AND CLAY 66X
LIQUID LIWIT 34 PLASTICITY INDEX 21
SAMPLE OF: Sandy Lean Clay (CL) FROM: Boring 444 & 9°
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
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H l DIAMETER OF PARTICLES N MILLIMETERS |
3
" SAND GRAVEL
e CLAY TO SILT COBBLES
- FINE MEDIUM COARSE FINE COARSE
1
g
g GRAVEL 0% SAND 45% SILT AMD CLAY 55%
o~
(=5
£ LIQUID LIMIT 33 PLASTICITY INDEX 22
nE Tl'msal tast hct:fau": upgls;*c‘;lly fﬁ‘ the
. whil were asifad.
& SAMPLE OF: Sandy Lean Clay (CL) FROM: Boring 44A @ 14 f:;ﬁ.':;srqurf shall nat be repr:duced,
a except in full, without the writlen
EL approval of Kumar & Associates, Inc.
& Siave anaolysis testing is performed in
d 2 aecordance with ASTM D422, ASTM C138
. 8 and/er ASTM D1140.
57
93] 05-1-2058 Kumar & Associates GRADATION TEST RESULTS Fig. 18
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARO SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
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DIAMETER OF PARTICLES IN MILLIMETERS [
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CLAY TO SILT COBELES
FINE I MEDIUM |COARSE FINE i COARSE
GRAVEL 0% SAND 29% SILT AND CLAY 71%
LIQUID LIMIT 35 PLASTICITY INDEX 22
SAMPLE OF: Fill: Lean Clay with Sand {(CL) FROM: Boring 448 @ 4’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.5. STANDARD SERIES CLEAR SQUARE OPENINGS
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SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM ICOARSE FINE COARSE
GRAVEL 0% SAND 45% SILT AND CLAY 55%
LIqQuID Limlt 35 PLASTICITY INDEX 22

SAMPLE OF: Fill: Sondy Lean Clay

FROM: Boring 448 @ 9’

These test results apply only lo the

samples which were lested.

The

testing report shall no! be reproduced,
except in full, wiihout the written
approval of Kumar & Associates, Inc.
Sieve analysis lesling is performed in
accordaonce with ASTM D422, ASTM CI135
and/or ASTM D1140.

05-1-203B

Kumar & Associates

GRADATION TEST RESULTS

Fig. 20
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SOUARE OFENINGS
24 HRS 7 HRS
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DIAMETER OF PARTICLES IN MilLIMETERS : 1
CLAY TO SILT SAND l GRAVEL OBBLES
FINE MEDIUM  |COARSE] FINE | COARSE |~
GRAVEL 24% SAND 1% SILT AND CLAY 5%
LIGUID LIMIT PLASTICITY INDEX
SAMPLE CF: Well-Graded Sand with FROM: Bering 45 @ 4
- Sitt and Gravel (SW-SM)
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
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| DIAMETER OF PARTICLES N MILLIMETERS |
SAND GRAVEL
CLAY TO SILT COBBLES
FINE | MEDIUM  JcOARSE[  FINE COARSE
GRAVEL 1% SAND 89% SILT AND CLAY 10%
LIQUID LiMIT PLASTICITY INDEX These fest resulls apply only fto the
s hich tested.
SAMPLE OF: Well-Graded Sand FROM: Boring 51 @ 9 ::;Rﬁ;”re:ur‘; s:;i;ana:st:: re;r:duced.
with Silt (SW-SM) sxcepl i full, without the writlen
approval of Kumar & Asscciatss, Inc.
Sieve analysiz testing is performed in
accerdance with ASTM D422, ASTM C138
and/or ASTM D1149,
05-1-205B Kumar & Associates GRADATION TEST RESULTS Fig. 21




HYOROMETER ANALYSIS SIEVE ANALYSIS
TIME REAQINGS U.S. STANDARD SERIES CLEAR SGQUARE OPENINGS
23 HRS 7 HRS - “
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DIAMETER OF PARTICLES IN MILLIMETERS |
CLAY TO SILT SAND ; : GRAVEL COBBILES
FINE MEDIUM |COAE?SE FINE COARSE
GRAVEL 034 SAND 57% SILT AND CLAY 43%
LIQUID LIMIT 26 PLASTICITY INDEX 10
SAMPLE OF: Clayey Sand (SC) FROM: Boring 52 & 9’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS 1.8. STANDARD SERIES CLEAR SQUARE OPENINGS
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3 DIAMETER OF PARTICLES IN MILLIMETERS |
L=
» SAND GRAVEL
2 CLAY TO SILT COBBLES
o FINE MEDIUM COARSE FINE COARSE
|
z GRAVEL a% SAND B6% SILT AND CLAY 10%
s
E LIGUID LIMIT NY PLASTICITY (iNDEX NP Thase fes results up?ly only to the
' I hich ted.
g SAMPLE OF: Well-Graded Sand FROM: Boring 53 @ 14 e i sl ot be repraduced,
& with Silt (SW_SM) oxcept in full, without the written
El approval of Kumar & Associagtes, inc.
o Sleve analysis testing is performed in
k5 accordance with ASTM D422, ASTH C136
\ § and/or ASTM D1140,
g%
£33 05—-1-205B Kumar & Associates GRADATION TEST RESULTS Fig. 22




HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SOUARE OPENINGS
24 HRS 7 HRS
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DIAMETER OF PARTICLES IN MILLIMETERS i
SAND ) GRAVEL
CLAY TO SILT CORBLLES
FINE | MEDIUM COARSE] FINE ; COARSE s
GRAVEL 20% SAND 69% SILT AND CLAY
LiQuis LIMIT PLASTICITY INDEX
SAMPLE OF: Well-Graded Sand with FRCM: Boring 54 @ 9’
K Clay and Gravel {SW-5SC)
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S5. STANDARD SERIES CLEAR SQUARE OPENINGS
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i DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO S5ILT OBBLES
FINE MEDIUM |COARSE FINE | COARSE =
GRAVEL 8% SAND 1% SILT AND CLAY
LIguip LIMIT 13 PLASTICITY INDEX 4

SAMPLE OF: Clayey Silty Sand {SC-SM)

FROM: Boring 63A @ 19’

These test results cpply enly to the

samples which were lested.
festing report shali not be raproduced,

The

excepl in full, without the written
appraval of Kumar & Associates, Inc.
Sleva anaiysis testing Is performed in
accordance with ASTM D422, ASTM C136
and/or ASTM D1140.

i\ Projects, 2005%, 051 - 2056\ 0ol lingy 051205819 TG 30,dwg

Jun 23, B6Y - 75:54pm

05-1-2058B

Kumar & Associates

GRADATION TEST

RESULTS

Fig. 23




HYDROMETER ANALYSIS SIEVE AMALYSIS
TIME READINGS U.S. STANDARD SERIES CtEAR SQUARE OQOPENINGS
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10D 45 MIN_ 15 MIN_BOMIN_ 19MIN AMIN 1MiN #7200 #100 #30 #40 430 £16 210 43 #4 3/8 374 1 1/3" 37 sl" "o
| f == .
T T P ;
90 T I == T 10
; 7
t t v -
80 i T — ! 20
- T
T I T
70 ; v I in
T i T
T 7 "
I v . o
Z 60 . L } 40 Y
a | I/ ! I <
2 = 7 : e g
L S50 : - F } s0 =
= T I T =
P + L
2 tZ t T a
& i : e T
T T
30 — ' T : 70
— + + + t
pd T I n
20 ; T : 80
! ] T
10 T 7 n 20
T I I
0 T LTI 1 S I 0 1 H™T 1717 ] T T T T 1 jr T Cid 3 | 100
001 .002 Q05 L0os .ara 037 075 150 .300 | ,600 .18 |8..35 4.75 9.5 19 38.1 76.2 1217‘200
. . =3
| DIAMETER _OF PARTICLES IN MILLIMETERS |
SAND ) GRAVEL
CLAY TO SILT COBBLES
FINE I MEDIUM COARSE FINE | COARSE
GRAVEL 18% SAND 62% SILT AMD CLAY 20%
LIQUID LIMIT 18 PLASTICITY INDEX 5
SAMPLE OF: Ciayey, Silty Sand FROM: Boring 67 @ 9’
g with Gravel {SC-SM)
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] f DIAMETER OF PARTICLES IN MILLIMETERS I
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2 CLAY TO SILT COBBLES
* FINE | MEDHUM COARSE] FINE 1 COARSE
3
[=1
7 GRAVEL 1% SAND 39% SILT AND CLAY 60%
>
S LiouID LIMIT 29 PLASTICITY INDEX 15
g These} test hr_ez;lulh ap;;vlyﬁ[;ﬂy !I'?l the
* wWer .
§ SAMPLE OF: Sandy Lean Clay {cL) FROM: Boring 74 @ 4 ::srﬁgg“re:clr‘: sh;llan:is;e repr:duced.
2 except in full, without the wriitan
EL approval of Kumar & Associafes, Inc.
al Sieva cnaolysis testing is performed in
w S agerordanca with ASTM D422, ASTM C136
1 § and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE GPENINGS
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|
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1 w . e
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g Silt and Gravel {SP-SM) axcept in full, without the wriltan
gL approval of Kumar & Associates, inc.
an Sieve cnalysis testing is perfarmed in
fig) gccordanee with ASTM D422, ASTM C136
'§ ond/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE AMALYSIS
TIME READINGS .5, STANDARD 3ERIES CLEAR SOUARE QFENINGS
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v SAND GRAVEL
5 CLAY TC SILT COBEBLES
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-
g LIQUID LiMIT 19 PLASTICITY INDEX NP
5 These test rle:ulis apglytngly to the
2 . . ) I h X
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2 except in full, without the written
E,‘. approval of Kumar & Associales, Inc.
al Sieve analysis testing is pertormed in
" e accordance with ASTM D422, ASTM C136
|§ and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TiME READINGS U.5. STANDARD SERIES CLEAR SQUARE OPENINGS
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PROJECT NO.:

PROJECT NAME:
DATE SAMPLED:
DATE RECEIVED:

05-1-2088

Roxborough Park Wastewater Regionalization Project

TABLE |

SUMMARY OF LABORATORY TEST RESULTS

3-22-05 to 4-4-05, 12-14-05 to 5-09-06

4-8-05, 12.16-05, 6-7-06

SAMPLE LOCATION NATURAL MATURAL GRADATION PERCENT ATTERBERG LIMITS
o] 0 | S0 [HOSIUTE | BT v [ s | FSSRS [TO0D [FASTENT  son omseomock e
(96} {pcf) SIEVE {%) {%)

444 g 6-8-06 14.8 112.4 o 34 66 34 21 Sandy Lean Clay (CL)
44A 14 B-8-06 14.8 116.8 0 45 513] 33 22 Sandy Lean Clay {CL)
448 4 6-8-06 16.6 113.3 0 29 71 35 22 Fill: Lean Clay with Sand {CL}
448 g 6-8-06 11.3 o 45 55 35 22 Fill: Sandy lLean Clay

a5 4 4-21-06 0.8 24 71 5 Wag'r%rgﬁiesl?giv‘f‘gt“ﬂhfi't
48 9 4-21-06 14.1 116.0 80 42 23 Claystone Bedrock

47 4 4-21-06 15.6 113.5 81 38 24 Fill: Lean Clay with Sand
48 9 4-21-06 10.7 118.5 51 33 18 Sandy L.ean Clay (CL}

43 4 4-21-06 7.1 106.0 42 29 16 Clayey Sand {SC)

50 9 4-21-06 10.1 120.2 78 35 20 Claystone Bedrock

51 9 4-21-06 12.2 1111 1 89 10 We"'Gra‘:g‘\’rfg;}I‘; with Silt
52 9 4-21-06 20.5 108.2 0 57 43 - 26 10 Clayey Sand {SC)

53 14 5-15-06 2.0 113.1 4 86 10 NV NP P°°"V'Gra?§§_§ar)‘d with Silt
54 9 5-15-06 2.2 20 69 11 We"éﬁ;agf:‘if?gm‘;‘f gg)C'BV
56 4 5-15-08 8.6 106.6 59 33 18 -~ Sandy Lean Clay (CL}

56 4 4-21-06 10.5 119.8 58 34 20 Claystone Bedrock

57 9 5-15-06 11.1 125.6 80 42 30 Claystone Bedrock

58 14 5-15-06 19.3 108.8 78 39 27 Lean Clay with Sand (CL)
59 4 5-15-06 18.8 102.1 97 54 36 Fill: Fat Clay

&80 14 B-15-06 6.6 133.4 23 21 9 Fill: Clayey Sand

81 9 5-15-06 23.1 97.7 80 47 30 Lean Clay with Sand (CL)
62 4 5-15-06 3.8 123.1 19 23 12 Clayey Sand {SC)

63 9 5-15-06 17.1 111.0 99 8b 46 Claystone Bedrock

84 14 5-15-08 10.6 116.7 71 34 17 Claystone Bedrock

G4A 19 6-8-06 16.6 111.8 84 52 33 Claystone Bedrock

05-1-208B.1bl.jiw.doc



PROJECT NO.:

PROJECT NAME:
DATE SAMPLED:
DATE RECEIVED:

05-1-205B

TABLEI

SUMMARY OF LABORA4TORY TEST RESULTS

Roxborough Park Wastewater Regionalization Project
3-22-05 to 4-4-05, 12-14-05 to 5-09-06
4-8-08, 12-18-05, 6-7-06

SAMPLE LOCATION NATURAL | NATURAL GRADATION PERCENT ATTERBERG LIMITS
BORING D“E:;;”' TESTED | CONPENT | DENGITY GR&‘{EL Sﬁf:’)D NO 200 L | x| | SOIL OR BEDROCK TYPE
{%} (pei) SIEVE (%) {%)
G4A 29 6-8-06 16.6 113.6 ~ 86 46 29 Claystone Bedrock

65 4 4-21-06 23.0 101.4 93 56 37 Fat Clay (CH)

65 9 4-21-06 20.6 105.5 98 58 38 Claystone Bedrock
GHA 19 6-8-06 6.1 13341 8 71 21 18 4 Clayey Silty Sand {SC-SMj
65A 24 6-8-06 22.9 103.5 78 55 37 Fat Clay with Sand {CH}

66 4 4-21-06 19.2 106.3 99 60 38 Fat Clay {CH)

67 9 4-21-06 2.2 18 | e2 20 18 5 o e

68 4 4-21-06 16.2 103.4 a7 52 31 Fill: Fat Clay {CH)

69 4 4-21-06 11.2 93.6 71 38 22 Lean Clay with Sand (CL)

70 4 5-10-06 19.0 107.7 gb 64 39 Claystone Bedrock

71 4 5-10-06 14.3 108.3 97 58 36 Claystone Bedrock

72 4 5-10-06 14.9 1111 99 53 33 Claystone Bedrock

73 4 5-10-06 17.0° 113.6 64 48 28 Claystone Becrock

74 4 5-10-06 7.0 102.0 1 39 60 29 15 Sandy Lean Clay {CL}

75 4 5-10-06 1.2 24 63 13 NV NP Silty Sand with Gravel (SM}

76 4 4.21-06 13.7 91.2 98 48 28 Claystane Bedrock

77 9 4-21-06 9.6 116.8 81 34 18 Claystone Bedrock

78 9 5-10-06 11.2 117.7 58 29 14 Claystone Bedrock

79 4 5-10-06 14.56 116.4 92 58 36 Fat Clay {(CH)

80 4 5-10-06 15.6 114.4 91 49 26 Lean Clay (CL)

81 4 5-10-06 16.5 115.6 o8 57 36 Claystone Bedrock

82 4 5-10-06 20.9 102.4 88 38 13 Siltstone Bedrock

83 9 8-5-05 18.9 107.9 oz 46 21 Claystone Bedrock

84 9 8-5-05 7.6 118.6 6 a7 47 32 16 Clayey Sand {8C)

85 4 8-5-05 2.4 126.2 32 57 1 20 a e S ap.om

05-1-205B.tbLijw.doc




PROJECT NO.:

PROJECT NAME:
DATE SAMPLED:
DATE RECEIVED:

05-1-2088

TABLE |

SUMMARY OF LABUORATORY TEST RESULTS

Roxborough Park Wastewater Regionalization Project
3-22-05 to 4-4-05, 12-14-056 to 56-09-06

4-8-05, 12-16-05, 6-7-06

SAMPLE LOCATION NATURAL | NATURAL GRADATION PERCENT ATTERBERG LIMITS
DATE MOISTURE DRY PASSING | LIQUID | PLASTICITY
)
gorinG | BEPTH | TESTED | CONTENT | DENSITY GF‘(’;:’;EL Sy | No-200 | o | iNDEX SOIL OR BEDROCK TYPE
{feet (%) {pcf) SIEVE {96) (%)
86 9 8-5-05 12.4 117.7 42 21 7 Clayey Silty Sand {SC-SM)
86 19 8-5-0b 11.56 121.6 25 28 13 Clayey Sand (SC)
87 4 8-5-05 12.8 119.7 60 31 17 Sandy Lean Clay {CL)
88 9 8-5-05 7.5 128.7 8 80 32 19 5 Clayey Silty Sand (SC-SM)
88A 9 6-8-06 14.5 95.5 8 77 14 19 NP Silty Sand (SM)
Clayey Silty Sand with Gravel
88A i4 6-8-06 4.5 31 51 18 21 7 (5C-SM)
88B 9 68-8-06 7.8 129.3 9 65 28 22 7 Fill: Clayey Sand (SC)
Poorly-Graded Sand with Silt
88B 14 6-8-06 286 124.0 38 53 9 21 4 and Gravel (SP-SM}
Poorly-Graded Gravel with Sik
[0 4 8-5-05 3.1 118.2 51 37 12 18 3 and Sand (GP-GM)
Poorly-Graded Gravel with Silt
91 4 8-5-05 61 34 5 NV NP and Sand (GP-GM}
Poorly-Graded Sand with Silt
92 ° 8-5-05 44 48 8 and Gravel (SP-SM)
Poorly-Graded Gravel with Silt
93 8 8-5-05 48 43 9 and Sand {GP-GM)
Poorly Graded Gravel with
94 9 8-b-05 55 41 4 Sand (GP)
95 4 8-5-05 13.56 113.8 27 22 4 Clayey Silty Sand {5C-5M)
96 8-5-0b 9 75 186 Clayey Sand {SC)
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