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CONCRETE-LINED V-DITCH

(]

T*——— 307 MIN.
2%

157 MAX.

10" MIN.

SUBDRAIN/
24’ MIN. |

ACTUAL SIZE AND DEPTH OF KEYWAY TO BE DETERMINED IN THE FIELD BY THE GEOTECHNICAL ENGINEER
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ENGEO_BORELOG 5489200201 _LAGOONVALLEY.GPJ 7/3/03

A DATE OF BORING: May 28, 2003 qu IN PLACE
o % E ﬁ UNCON
£ %| & |Z E| SURFACEELEVATION: Approx. 258 foet (79 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
25 & |82 (TSF) UNIT | CONTENT
= |2 E % e WEIGHT
= | s ] @]
B | Ex ~ Qn
Alxl = Z& DESCRIPTION *FIELD
Bl 5 | SE PENET. % DRY
= APPROX. (PCF) | WEIGHT
— 0 -
Gravel covered.
i i SILTY CLAY (CH), dark brown, very stiff, moist. (FILL)
i 1-1-1 28 2.5% 109 19.6
!
5 | % SILTY CLAY (CH), brown, damp, very stiff, trace sand..
Lo 1-2-1 / 45
/ SILTY CLAY (CL), brown, mottled olive, damp, hard, manganese-oxide
3 L staining, trace sand, weak bedrock.
|10 3
L 1-3-1 77
- 4
i L 7///) CLAYEY SAND (SC), dark yellowish brown, mottled olive, medium
15 o) dense, moist, claystone fragments.
: /N
Ls 1-4-1 W7 / 35 2.25%
| [6 7
SILTY CLAY with sand (CL), dark yellowish brown, mottled olive,
S 1-5-2 moist, hard.
r 1-5-1 57 4.0*
L7
a5 |
I r8 1-6-1 59
i Bottom of boring at approximately 26 '/, feet.
L r Groundwater encountered at 16 feet during drilling.
9
—30
L F10
=35
. n. FIGURE
ENGEO oRoNo: 1|
INCORPORATED LOGGED BY: M. Harrell
1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE, CALIFORNIA PROJ. NO.: 5489.2.002.01 CHECZ;M A— 1




A DATE OF BORING: May 28, 2003 qu INPLACE
o 5 E E UNCON
£ /%] @ |7 & SURFACEELEVATION: Approx. 280 fect (85 meters) BLOWS/FT.| STRENGTH | DPRY MOIST.
25 & |8 2 (TSF) UNIT | CONTENT
Sl 2 g2 WEIGHT
jes] [54] =]
EE 2 (82
Blsl = |Z¢& DESCRIPTION *FIELD
8 & |8& PENET. % DRY
= APPROX. | (pcF) | WEIGHT
— O -
Gravel covered.
i L SILTY CLAY (CH), very dark brown, very stiff, moist.
i 2-1-1 19 2.25%
T H
| Z,
SILTY CLAY with fine sand (CL), dark brown, very stiff, moist.
L | 221 / 33 3.5%
L % SILTY CLAY (CL), red brown, mottled orange, very stiff, moist, with
trace sand.
l_10 3
oL 2-3-1 52 3.75%
L L4 /
15 | | SILTY CLAY (CL), orange brown, mottled olive, hard,
a1 manganese-oxide staining, trace claystone fragment. 50,
- 4= 6
S
=20 N %
Tt 2-5-1 76
L=
25 | .
% Moist.
L 2-6-2
- 8 2-6-1 82
<L
=
= L
5]
ik
3 b VA
<1-30 .
Z Very stiff, wet.
g [ | M 37 2.0%
) Bottom of boring at approximately 31 '/, feet.
gt 10 Groundwater encountered at 29 feet during drilling.
S
3t
3 L
8 35
s . _ FIGURE
ENGEO onovo: 51| 7
2 LOGGED BY: M. Harrell
FINCORPORATED
53] d —
% 1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE’ CALIFORNIA PROJ NO 5489200201 CHEC:;BY A 2




a DATE OF BORING: May 28, 2003 qu IN PLACE
@ é 5 ﬁ UNCON
E |&| &@ | Z & SURFACEELEVATION: Approx. 245 fect (75 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
25l & |8 2 (TSF) UNIT | CONTENT
2 2 |=2 WEIGHT
EiEl o2 |88
Blal 2 |2& DESCRIPTION *FIELD
al & |8BE PENET. % DRY
A APPROX. (PCF) | WEIGHT
f— O o
Gravel covered.
- SILTY CLAY (CH), very dark brown, very stiff, moist. (FILL)
B *
3-1-1 K 21 4.25
o oo
i A o ___._
:::::’ SILTY CLAY (CH), olive green, very stiff, moist. (FILL)
s 55
| 3o BSCL
5 3-2-1 CLAYEY SILTSTONE, orange brown, mottled grey, moderately 38 2.5%
- weathered, closely fractured, weak. (FILL)
- SANDY SILTY CLAY (CL), yellowish brown, mottled orange, brown,
5 stiff, wet, manganese-oxide staining.
—10 [
L 3-3-1 20 13 111 19.4
- k4
15 | %
ks | 3-41 Very stiff. 54 3.5%
-6
20
Very stiff.
L 3-5-1 49 3.5%
L % _______________________________
L SANDY SILTY CLAY (CL), orange brown, mottled olive brown, very
L stiff, moist, manganese-oxide staining.
—25
s 36 59
=l L
3
&
= 7] CLAYEY SAND (SC), orange brown, mottled olive brown, medium
< ) dense.
Z
3 . SANDY CLAY (CL), orange brown, mottled olive brown, stiff. — 26 2.0%
2 ~CLAYEY SAND (SC), orange brown, mottled olive brown. ‘
'_}l
g 31
2 SANDY SILTY CLAY (CL), orange brown, mottled olive brown, wet,
% hard, manganese-oxide staining.
8
3 . . FIGURE
o LAGOON VALLEY BORINGNO.: B-3 NO.
" LOGGED BY: M. Harrell
FINCORPORATED
m CHECKED BY —
% 1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE, CALIFORNIA PROJ.NO.: 5489.2.002.01 of A 3




ENGEO_BORELOG 5489200201 LAGOONVALLEY.GPJ 7/3/03

A DATE OF BORING: May 28, 2003 qu IN PLACE
5 % %24 UNCON
£ |®| & |7 &| SURFACEELEVATION: Approx. 245 feet (75 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
=M= g 83 (TSF) UNIT | CONTENT
SE 2 =<2 WEIGHT
EEl 2 |8 e
Blnl = o2& DESCRIPTION *FIELD
Al % |SE PENET. % DRY
~ APPROX. (PCF) | WEIGHT
35
RS E SANDY SILTY CLAY (CL), orange brown, mottled olive brown, wet, 40 2.0%
L very stiff, manganese-oxide staining.
2
40
Hard.
7 3-101 45 4.5%
I L3 Bottom of boring at approximately 41 '/, feet.
- Groundwater encountered at 4 feet during drilling.
45
L L4
T s
50
L16
55
T
S ST
60
IS T+
65
120
IS
70
. FIGURE
ENGEO BORNGO: 3|5
INCORPORATED LOGGED BY: M. Harrell
1971 - 200% * 30 YEARS OF EXCELLENCE VACAVILLE’ CALIFORNIA PROJ NO 5489200201 C”FCE B A_ 3




ENGEO_BORELOG 5489200201 LAGOONVALLEY.GPJ 7/3/03

a DATE OF BORING: May 29, 2003 qu IN PLACE
5 % |Z9 UNCON
€ |%| @ |z E| SURFACEELEVATION: Approx. 266 feet (81 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
@ & 2 gz (TSF) UNIT | CONTENT
E s Z. : 2 WEIGHT
< m S
SECR IS
2 sl 3 — & DESCRIPTION *FIELD
al & |gE PENET. % DRY
= APPROX. (PCF) WEIGHT
- O L
Grass covered.
L SILTY CLAY with sand (CH), olive brown, mottled orange, very stiff,
L damp.
i 4-1-1 28 3.25%
o
| 7
SANDY CLAY with silt (CL), olive brown, mottled orange, damp, hard,
=5 T manganese-oxide staining.
| a2 B0 30
Lo / SILTY CLAY with sand (CL), orange brown, damp, hard,
3 manganese-oxide staining, trace coarse sand.
=10 3
L 4-3-1 2
’ Same as above.
-4
13 Moist.
T L5 | 441 56 4.25%
e ..
SILTY CLAY (CL), olive brown, moist, hard, trace gravel, claystone
L clasts, manganese-oxide staining.
- 4-5-1 58
o r7
2 CLAYSTONE/SILTSTONE, interbed olive brown and orange brown,
- 77 slightly weathered, closely fractured, weak.
L s
—25 o
./ /7
L 4
8 4.6-1 I/ 4 90/9"
i Bottom of boring at approximately 26 '/, feet.
L r Groundwater not encountered during drilling.
-9
—30
L r10
—35
. _ FIGURE
ENGEO BOONG, B4 [
INCORPORATED LOGGED BY: M. Harrell
1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE, CALIFORNIA PROJ. NO.: 5489.2.002.01 CHECIz;BY A-4




A DATE OF BORING: May 29, 2003 qu IN PLACE
o % <ZC E UNCON
€ |%| @ |z & | SURFACEELEVATION: Approx. 280 feet (85 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
g2 l85 & |82 (TSF) UNIT | CONTENT
=g ] = = <
= |2 5 < 0 WEIGHT
ElEl R |85
Alal 2 |o& DESCRIPTION *FIELD
Al & |8 F PENET. % DRY
= APPROX. (°CF) | WEIGHT
- 0 [
Gravel covered.
I SILTY CLAY (CH), dark brown, stiff, damp, trace sand.
r Ni
i No recovery. 30 5.0 115 16.9
TR
s
i s @ ——— 3.75%
Ly 5-1-1 SILTY CLAY with sand (CH), olive brown, mottled orange, moist, hard. 51 4.0%
_ Z
i Fine SANDY CLAY (CH), brown, stiff, moist, trace coarse sand,
- manganese-oxide staining.
10 3
oL 5-2-1 17 1.25%
oo Easier drilling.
/. v SILTY CLAY (CH), olive brown, mottled orange, very stiff, moist,
L , 531 T- manganese-oxide staining, trace coarse sand. 16 2 95%
1 0///, SILTY CLAY with sand (CH), orange brown, stiff, moist.
6
20 ///
I 7 CLAYEY SAND (SC), orange brown, moist, medium dense.
s 5-4-1 35 3.5% 115 16.9
H SANDY CLAY (CH), orange brown, moist, very stiff, trace gravel.
S
It ///, SILTY CLAY (CH), orange brown, stiff, moist, trace claystone clasts,
—25 manganese-oxide staining.
8 55 32 2.0%
. 7/, SILTY CLAY with sand (CH), orange brown, wet, stff, trace gravels,
9 / and claystone fragments, manganese-oxide staining.
—30
T 5-6-1 21 1.0*
L 10
a5 | //
. FIGURE
ENGEO oMo No: B3| Y
INCORPORATED LOGGED BY: M. Harrell
1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE’ CALIFORNIA PROJ NO 5489200201 CHEClZ; o A— 5

ENGEO_BORELOG 5489200201_LAGOONVALLEY.GPJ 7/3/03




ENGEO_BORELOG 5489200201 LAGOONVALLEY.GPJ 7/3/03

a DATE OF BORING: May 29, 2003 qu IN PLACE
o % E: 5,1 UNCON
£ % o ~ & | SURFACE ELEVATION: Approx. 280 feet (85 meters) BLOWS/FT.| STRENGTH DRY MOIST.
215 & |82 (TSF) UNIT | CONTENT
E % E ; : WEIGHT
SIEl 2 |8a
Bl = |2& DESCRIPTION *FIELD
Al & |8E PENET. % DRY
= APPROX. (PCF) | WEIGHT
— 35 /
E 11 7/, CLAYEY SAND with gravel (SC), brown, wet, medium dense.
5-7-1 4 31
2
L 40
I i 5-8-1 CLAYSTONE, olive brown, moderately weathered, very closely Phho"
r fractured, weak. j
L 13 Bottom of boring at approximately 41, feet.
Groundwater encountered at 19 feet during drilling.
- L Groundwater level at 16 feet after drilling.
—45
L 14
I 15
—50
F16
— 55
Y
r F18
60
I H
65
+20
L 21
=70
. R FIGURE
E NG E O LAGOON VALLEY BORINGNO.. B-5 NO.
INCORPORATED LOGGED BY: M. Harrell
1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE, CALIFORNIA PROJ. NO.: 5489.2.002.01 CHECZ; B A_ 5




ENGEO_BORELOG 5489200201 _LAGOONVALLEY.GPJ 7/3/03

A DATE OF BORING: May 29, 2003 qu IN PLACE
o % <Z: [il} UNCON
€ #| & |ZE | SURFACEELEVATION: Approx. 318 fect (97 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
28 & |83 (TSF) UNIT | CONTENT
=12 2 |27 WEIGHT
Elml 4 |90
£y = Ay Q m
Alml 2 5E DESCRIPTION *FIELD
Al & |8 & PENET. % DRY
= APPROX. (PCF) | WEIGHT
— 0 |
Grass covered.
’ | SILTY CLAY with sand (CL), dark brown, damp, hard.
) 6-1-1 51
S
_ 7
7.4 CLAYEY SAND with gravel (SC), reddish brown, moist, medium dense
L5 7
T, | e B 20 110 15.4
SILTY CLAY with sand (CH), brown mottled orange, moist, stiff,
10 [3 manganese-oxide staining, trace coarse sand and organics.
: VA
L 6-3-1 25 2.0*
o4
.l SILTY CLAY with sand (CH), olive brown, mottled orange, wet, hard,
15 trace coarse sand, manganese oxide staining.
T Ls | 641 51 4.0%
20 [°
SILTY CLAY (CH), olive brown, mottled orange, stiff, wet.
Ct 6-5-1 / 20 2.0%
| L7 /
7
- SANDY CLAY (CL), olive mottled orange brown, stiff, wet,
L manganese-oxide staining, trace gravels.
=25
i -8 6-6-1 22 1.5%
F9
—30
T 6-7-1 39 111 19.1
i Bottom of boring at approximately 31 '/, feet.
L 10 Groundwater encountered at 11 feet during drilling.
—35
. _ FIGURE
ENGEO onGNo: 56 [
INCORPORATED LOGGED BY: M. Harrell
1971 - 2001 * 30 YEARS OF EXCELLENCE VACAVILLE, CALIFORNIA PROJ. NO.: 5489.2.002.01 ﬁmcz; B A_ 6




LOG OF BORING

Project: Lagoon Valley Boring: 1
File: 2568-1 Elevation: 238" +/-
Date: 13 March 18980 Water encountered: 23 feet
ELEY SOIL SYMBOLS Sample {Density [Moist
SAMPLER SYMBOLS USCS Soil Description Remarks P Y Hre
DEPTH | AND FIELD TEST DATA Number | p.c.f.) %
240 —
T° oL Lignt brown, slightly moist. ™
stiff to very stiff, ine
T -/ sandy CLAY
t e ||
na SM Li%ht braown, dense, cemented,
silty SAND
230 —¢
T 1° : 55/12 Sand has iron nodules and _
4 some iron-stained Fractures| 12 117.5 1.3
L 32/12 ML- " |Light braown, moist. mod. dense|Drills easier 1-3 107.2 11.86
SM™ to_dense, fine sandy SILT to
511ty fine SAND with clay
220 »
i 18/12 Black mottling and less -
~+- 20 : 4 than 1' medju% sand lenses i-4 104.0 21.9
y present in Sample 1-4
T _5..: ......................................... R .
1 = ML~ Interbedded, mod. dense, fine |[Water at 23 dumng & after
SP sandy SILT w/ saturated, clean|drilling, sand grades finer
medilm SAND lenses as silt increases w/ depth
4 Some zanes are cemented
210 —¢- b
i HP | Fes/1e -6 | 121.6 17.7
1 fE s Brown, wet, dense. coarse SAND
T Ran/12 with some silt 1-7 106.9 20.9
T ML Light brawn, moist, dense,
200 - 1 sagdy SILT with frace clay
1 A 538/12 i-8 108.3 20.9
40 0 Bor‘in? terminated at
/[\ 40.5 feet

ANDERSON GEOTECHNICAL CONSULTANTS

INC.

Figure Number 2




LOG OF BOHING

Project: Lagoon valley Boring: 2
File: 2568-1 Elevation: 225" +/-
Date: 28 March 18860 Water encountered: 4 feet
ELEV SOIL SYMBOLS Sample [Density [Moist
SAMPLER SYMBOLS UsCs Soil Deseription Remarka poehensity Nolsture
DEPTH | AND FIELD TEST DATA Number ¢ p.c.f.] X
230 —
e ML DéFk'bﬁbwh‘”éiightiy”mdiét """
2 sandy SILT
B REE _'E&F""thﬁ%éd%iigﬁf'bgb@hiéﬁdggﬁéyl"SOme wet zones in sand
- . - . ne _san
220 - = merae S91EY +She s RRB Y ER L1 50 Haten at 4 feot after 2-1 | 110.9 | 18.7
S AT Saturated between 8 and
. 4 10 feet; clean sand zonhe
i //< d at 9 feet
1 10 sV Fes/iz2 ) 2.
| : sc "beﬁiéd‘%héy'éhd'lk'”bﬁdwhj'”
mpis dense, clayey fine
u SAND with s11t
T ; 53/12 TisM Mﬁ%ﬁiég‘gédébﬁdwg’éhd'dé?gh;"
5] . -
210 — :ﬂ SiNBPa e very dense silty 2.3 115.9 18.0
N 45/12 L P 2-4
— 20 .. sC Mottled gray and red-brown,
- SN slzght]& moist, dense, clayey
- " ~. . fane BAND o
| 4 ¥ MH Grades ta mottled Ped—
R s §. brown and black,
200 ; P 42/12 maist, clayey SILT wztn sand 2-5 146.1 19.3
L | 4]
-.— /: .
g {1 |os/12 2-6
1 Ly
. % B &
- Viwaesio
190 — BN 4 E 2-7
- BAE.
T Tl
. 1 1 wag/1z 2-8
[~ 40 | AN Bgoring terminated at
N 40.59 feet

ANDERSON GEOTECHNICAL CONSULTANTS, INC.

Figure Number 3




LOG OF BORING

Project: Lagoon Vvalley Boring: 3
File: 2568-1 Elevation: 218°' +/-
Date: 28 March 1880 Water encountered: 13 feet
ELEV SOIL SYMBOLS Sample |Densit
SAMPLER SYMBULS usce Soil Description Remarks amp e jlensity Molsture
DEPTH | AND FIELD TEST DATA Number | p.c.f.| ¥
220 —~
4—0 L N A TR R
A ML Dark brawn, moist, stiff
1 10 clayey SILT with sand
A B9/12 3-1
5 VN
R a
4 s
A b
. Water at 3.5 feet after
S CLpeorte | drilling 3-2 | 835 | 359
4 s CL~ Purple to black, slightly
CH maigt, very stiff sgilty
CLAY;, some organics present
210 27/12 3-3
+- 10
4
T e Light brawn, saturated, silty’
fine SAND
T water at 13 feet during
drilling
205 AR N 3-4
1 ol Mottied gray and red-brown. .
* s1i ht]i molst, hard, fine Boring terminated at
gsandy CLAY 15.5 feet
Figure Number 4
INC.

ANDERSON GEOTECHNICAL CONSULTANTS




LOG OF BOHING

Project: Lagoon Valley Boring: 4
File: 2568-1 Elevation: 221° +/-
Date: 28 March 13980 water encountered: 4° l(after)
ELEV SOIL SYMBOLS Sample |Density |Moisture
SAMPLER SYMBOLS USCS So0il Deseription Remarks
DEPTH | AND FIELD TEST DATA Number | p.c.f.| %
225 —
T0 | | oL bégt'bgeng'éiightiy”mdiét """ CB-4
230 b / silty
4 cAL
- - cL Light brawn, slightly moist,
1 caarse. sandy CL%Y
T 27/12 water at 4 feet after 4-1
drilling
+5
215+ 0 LA g R
SM Mottled light brown and gray.
saturated, mod. dense, sS1lty
T fine SAND (manganese mattling)
T 25/12 4-2
410 Bor*im% terminated at
10.9 feet
Figure Number o

ANDERSON GEOTECHNICAL CONSULTANTS,

INC.




LOG OF BOHRING

Project: Lagoon valley Boring: B
File: 25868-1 Elevation: 256" +/-—
Date: 28 March 41880 Water encountered: none
ELEV SOIL SYMBOLS . Sample |D ity [Moist
SAMPLER SYMBOLS USCS 011 Description Remarks p-e bensityMoisture
DEPTH | AND FIELD TEST DATA Number f p.c.f.| %
260 —
T° T TiML- " Dark brown, s1ightly mdist, CB-5
1ial MH hard, c]ayeg SICT with fine
55— L sand f{passible fill?)
1 ik
iyl
= Vas
YILE
+ LA | el a5/12 5-1
4 5 419 RN T S R
el cL Li%ht brawn, dry, hard, sanay
) CLAY with s11t ‘lold ground
250 —+ A surface). dk br clay in cracks
-+ % 545/12 5-2 | 108.9 10.4
T 10 Sand increases; drilling
becomes slower
245 —f
T 40/42 Sample 5-3 has sandstong/ 5-3
siltstane rock fragments
115 Bering terminated at
45.5 feet

Figure Number &
ANDERSON GEOTECHNICAL CONSULTANTS, INC. ‘




LOG

OF BOHING

Praoject: Lagoon Valley Boring: B
File: 2568-1 Elevation: 265" +/-
Date: 28 March 1990 Water encountered: none
ELEV SOIL SYMBOLS Sample (D ity {Moist
SAMPLER SYMBOLS USCS Soil Description Remarks 2mp ansity Moisture
DEPTH | AND FIELD TEST DATA Number | p.c.f.p %
270
i° ol Déﬁk‘bﬁ@Wh}”éiighkiy'hdiéﬁ;"”
- hard, silty CLAY with sand
= : Slightly lighter brawn
260 — ‘540/12 color w{tn 8EDth B-1
Ng recovery for Sample B-1
1 Slow drilling below 5 feet
I A el Ghsdés‘{b'éif?hfiy'béddiéh """
T B 45/12 brown, slightly mdist, harg, 5-2
— 10 : g sandy CLAY w/ rack fragments
i © % F50/12 6-3
230 A & Generally more sand, less
i~ 7 clay between 15-2C feet
B -4
_‘20 O SCE.«M/iE No recavery for Sample B-4 B-4
T TEMH T Ligﬁﬁ'béawh'fd‘%éiib%{'éil """
| P maist, clayey SILT
240 = PSR LIgRE Brown, weil indurated 6-5
= e enf SILTSTONE with sandstone
. peanliaren stringers
] [ JF] 45/12 Siltstone s well indurated| g-g
— 30 e in Sample 6-6
1 — very slow drilling

Boring terminated at 33
feet due to refusal in hard
siltstane

ANDERSON GEOTECHNICAL CONSULTANTS,

INC.

Figure Number 7




From Sims, 1973 No Scale

LEGEND

Recent Alluvium

Forbes Formation

Guinda Formation

Proposed Area of Development
Fault (dotted where concealed)

Strike and Dip of Sedimentary Units

w

LOCATION/REGIONAL GEOLOGIC MAP

LAGOON VALLEY FAULT STUDY
VACAVILLE, CALIFORNIA

ANDERSON CONSULTING

GROUP

Roseville (916) 786-8883
Grass Valley (916) 273-SOIL

2568-66

FEBRUARY 1991

+

FIGURE 1

s



LEGEND

Fault (dotted where concealed)
Strike and Dip of Sedimentary Units
Recent Alluvium

Forbes Formation

Guinda Formation

GEOLOGIC MAP FOR STUDY AREA 3

LAGOON VALLEY FAULT STUDY
VACAVILLE, CALIFORNIA

ANDERSON CONSULTING
GROUP '

Roseville (916) 786-8883
Grass Valley (916) 273-SOIL

IS

2568-66 | FEBRUARY 1991 | FIGURE 2

|
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ENGEO

INCORPORATED

APPENDIX B
ENGEO Incorporated - Laboratory Test Results (2003)

Anderson Consulting Group — Laboratory Test Results (1990)

5489.2.002.01
July 25,2003



Particle Size Distribution Report

1-1/2in

100
90
80
70
1
W 60
=
o
E 50
L
O )
i
W40
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT [ % CLAY
453
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Dark yellowish brown clayey Sand
#200 453
Atterberg Limits
PL= LL= Pl=
Coefficients
Dg5= Dgo= D50=
D3p= D15= D1p=
Cy= Ce=
Classification
USCS= SC AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 1-4-1 Source of Sample: %200 Date: 06-16-03
Location: Elev./Depth:
Client:
GEOTECHNICAL AND i - 1
EN GEO ENVIRONMENTAL CONSULTANTS PI"O] ect: Lagoon Valley’ Vacaville
INCORPORATED MATERIALS TESTING
Project No: 5489.2.002.01




‘Particle Size Distribution Report

1-1/2in
3/4in.
1/2in.
3/8in.

#100
#140
#200

& 8 § 8
§ 8 £ %8

5 5 &3 = 3 g
100
90
80
70
o
W 60
=
- )
£ 50
w
O
i
L 40
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT I % CLAY
52.2
SIEVE PERCENT SPEC* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Yellowish brown sandy silty Clay
#200 522
Atterberg Limits
PL= LL= Pl=
Coefficients
Dgs5= Dgo= D50=
D3p= D15= D1o=
C= Cc=
Classification
USCS= CL AASHTO=
Remarks
* (no specification provided)
Sample No.: 5-4-1 Source of Sample: %200 Date: 06-16-03
Location: Elev./Depth:
Client:
EN GEO ENVRONMEN T comenTars. || Project: Lagoon Valley, Vacaville
INCORPORATED MATERIALS TESTING
Project No: 5489.2.002.01




PERCENT FINER

Particle Size Distribution Report

100
90
80
70
60
50
0
40
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT | %cLAY
453
SIEVE PERCENT SPEC* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Dark yellowish brown clayey Sand
#200 453
Atterberg Limits
PL= LL= Pl=
Coefficients
Dg5= Dgo= Dsq=
D30= D15= D10=
Cy= Ce=
Classification
USCS= SC AASHTO=
Remarks
* (no specification provided)
Sample No.: 6-2-1 Source of Sample: %200 Date: 06-16-03
Location: Elev./Depth:
Client:
EN GEO ENVIRONMEN L oL A || Project: Lagoon Valley, Vacaville
INCORPORATED MATERIALS TESTING

Project No: 5489.2.002.01




PERCENT FINER

Particle Size Distribution Report

100
90
80
70
60
e
50
40
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm /
% COBBLES % GRAVEL % SAND % SILT [ % CLAY
57.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Light olive brown sandy silty Clay
#200 57.9
Atterberg Limits
PL= LL= Pl=
Coefficients
Dgs5= Deo= D50=
D3o= D15= D1o=
Cs Ce=
Classification
UsSCs= CL AASHTO=
Remarks
* (no specification provided)
Sample No.: 6-7-1 Source of Sample: %200 Date: 06-16-03
Location: Elev./Depth:

ENCGEQ ...

INCORPORATED

Project No: 5489.2.002.01

Client:
GEOTECHNICAL AND iect: i
e e || Project: Lagoon Valley, Vacaville
MATERIALS TESTING




LIQUID AND PLASTIC LIMITS TEST REPORT

60 - .
Dashed line indicates the approximate 7 /
- upper limit boundary for natural soils g
e i
& g d c
E 40— =
Z Py
) - -
Q 1
5 e /
//‘
3 20— — =
e o8
///
- | o
Z | f‘%ﬁf WAL or O it or OH
I
10 30 50 70 90 110
LIQUID LIMIT
68
\\
60 e —
i_
i
= 52
z — 0 |
3 I —— S
E:) g
E 44
=
36 ——
\\__‘\\\‘_‘
285 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pi Y%<#40 %<#200 USCS
® Dark yellowish brown silty Clay with fine sand 34 12 22 CL
- Mottled very dark gray and olive gray silty Clay with fine 47 13 4 CL
sand
A Light olive brown Clay 58 13 45 CH
Project No. 5489.2.002.01 Client: Remarks:
Project: Lagoon Valley, Vacaville ® (1-3-1)
" (2-2-1)
A (5-3-1)

® Source: PI
® Source: PI
A Source: PI

Sample No.: 1-3-1
Sample No.: 2-2-1
Sample No.: 5-3-1

EN‘ 5E O GEOTECHNICAL AND
ENVIRONMENTAL CONSULTANTS

INC ORPORATED

MATERIALS TESTING




Unconfined Compression Test
ASTM Test Method D2166

12000
39000 /
%
£ ]
g
-
0 6000
g e
Q.
s
X
<
3000
O T 1 T T T T 1 1 1 L] Al T L] L} L}
0 4 8 12 16 20
Percent Strain
Unconfined Compressive Strength: 10040 psf 5.0 tsf
Sample Description: Dark grayish brown Clay with fine sand
Initial Diameter: 2.375 in. Sample Number: 5-1-1
Initial Height: 5,00 in. Dry Unit Weight: 115.1 pecf
Strain Rate: 1.541 %/min Moisture Content: 169 %
Total Strain: 2002 % Depth of Sample: ft.
Job 5489.2.002.01
EN G EO LAGOON VALLEY No.: e
Sample 5-1-1
Number:

INCORPORATED Vacaville, California

Date: 6/5/2003




Unconfined Compression Test
ASTM Test Method D2166

4000
3000
— D i
b7 1 /
e
g ] /
2 2000
g
o
o
k-
<
1000
0 T L T L] L} L] T t t L} 1 T T 1 1
0 8 12 16 20
Percent Strain
Unconfined Compressive Strength: 2620 psf 1.3 tsf
Sample Description: Yellowish brown fine sandy silty Clay
Initial Diameter: 2.375 in. Sample Number: 3-3-1
Initial Height: 500 in. Dry Unit Weight: 110.7 pecf
Strain Rate: 1.583 %/min Moisture Content: 194 %
Total Strain: 20.02 % Depth of Sample: ft.
Job 5489.2.002.01
EN G Eo LAGOON VALLEY No.: - Oue
Sample
] ] ] Number: 3-31
INCORPORATED Vacaville, California Date: 6/5/2003




DISTRIBUTION TEST REPORT

-
N
M

GRAIN S

in.
in.
in,
/2 1in,
~—33/8 in.
10
¥20
¥#140

'l)}lﬂm

#60

100

in
THi-t/2 an.
1374 in.

1 #200

6
13
2
11

# o

ER

50

40

PERCENT FIN

30

20

10

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

%+ 75 mm % GRAVEL % SAND % SILT % CLAY

® Q.0 0.0 32.8 B7.2

LL PI Das Os0 Dso D30 D15 Do Ce o

MATERIAL DESCRIPTION UsCs AASHTO

® SANDY SILT WITH CLAY ML

Project No.: 2568-1 Remarks:
Project: LAGOON VALLEY
% | ocation: 1-3

Date: APRIL 1890

GRAIN SIZE DISTRIBUTION TEST REPORT

ANDERSON GEOTECHNICAL CONSULTANTS. INC. Figure No. 11




[ : .
. : w5 5 05
[ ot o [ fan) <
o ot R ] - N @ S [} [l [ T O
100 L.o m o -‘-4 - E = 0\7 ;: ; g\hj i g ; g
a0 Nl
50 \\ 11
70 : HERE
o \ EHIE
w i
= 60 iaiE
L J11:
: \
z 50 :
L
&
w 40
o
30
20
10
200 100 10. 0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 50.3 49 .7
LL PL Dg5 Os0 D50 D3g D45 D10 Ce Cy
e 0.29 0.12 0.07
MATERIAL DESCRIPTION USCs AASHTO
® STLTY SAND WITH CLAY SM
Project Ng.: 25688-1 Remarks:
Project: LAGOON VALLEY
® Location: 1-4
Date: APRIL 19390
GRAIN SIZE DISTRIBUTION TEST REPORT
ANDERSON GFOTECHNICAL CONSULTANTS., INC. Figure No. _]L.
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DISTRIBUTION TEST REPORT

Project:

Project No.: 2568-1

LAGOON VALLEY

% lLocation: 1-6

Date: APRIL 1890

GRAIN SIZE DISTRIBUTION TEST REPORT

ANDEHSON GEQTECHNICAL CONSULTANTS, INC.

Figure No.

. . . w .5 &=
5 S S : S [V e) <o (o] fe) () 8 8
b ~ NN N3 b [§¥] s w R o
100 (o) m N - m - m i *® § £ ES £ &
; \\1\ T i
90 : : 1
80 iE
70 ARk
an RERE
L R
= 80 SRS
i _\ 1
— § e
Z 50 : A
LJ : \ : :
&) :
r : .
w 40 AR
o NJ||
. g
30 :
20
10
200 100 10 .0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 658 .8 31.2
LL PI Dgs Dgo Dso D30 D45 B1o Ce Cy
® 0 45 0. 24 0.198
MATERIAL DESCRIPTION Uscs AASHTO
® SILTY SAND WITH CLAY SM
Remarks:

13




/E DISTRIBUTION TEST REPORT

=~

GRAIN S

in.

in.
13/4 in.
1/2 in.
13/8 in.

#10

#20

#40

#200

2 in.
11-1/2 in

33 in,
3 #140

100

1y

E

20

;;;adf('#eo

40

PERCENT FINER

30

20

10

200 100 10 .0 1.0 0.1 0.01 0 .001
GRAIN SIZE —~ mm

%+ 75 nm % GRAVEL % SAND % SILT | % CLAY

® C.0 0.0 43 .4 56 .6

LL PI Dgs Ds0 D0 D30 D45 D10 Ce Cy

® 0.20 0.0%8

MATERIAL DESCRIPTION UsCs AASHTO

® SANDY SILT WITH CLAY ML

Project No.: 2568-1 Remarks
Project: LAGOON VALLEY
® Location: 1-8

Date: APRIL 1980

GRAIN SIZE DISTRIBUTION TEST REPORT
14

ANDEASON GEOTECHNICAL CONSULTANTS. INC. Figure No.
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GRAIN DISTRIBUTION TEST REPORT

in.
1 in,
313/4 in.

¥ 4
#10

"11-1/2 in.
1/2 in
43/8 in.
'”'I#EO
"] ¥60
#140
=1 #200

1
i

30

40

PERCENT FINER

30

20

10

0 . : : N : : : : BB
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

%75 mm % GRAVEL % SAND % SILT % CLAY

® 0.0 0.0 42 .4 57 .6

LL PI Dgs Uso Os0 D30 D45 D410 Ce Cy
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GEOPHYSICAL
CONSULTANTS, INC.

June 4, 2003

ENGEO, Inc.
Quarters N. 522 Wainut Avenue
Mare Island, Vallejo, California 94582

Subject: Seismic Refraction Survey
l.agoon Valley
Vacaville, California

Attention: Mr. Jason Bariel
Gentlemen:

This report presents the findings of a seismic refraction survey performed by NORCAL Geophysical
Consultants in Vacaville, California. The seismic refraction survey is part of an on-going
geotechnical investigation being performed by ENGEO for Triad Development. The seismic
refraction survey was performed on May , 2003 by NORCAL Geophysicists William E. Black with
the assistance of Geophysical Technicians Travis W. Black and Jeffrey H. Blom. Mr. Bob Boeche
of ENGEO provided background information and site logistical support.

SITE DESCRIPTION

The project site covers a portion of the Lagoon Valley Ranch in Solono County, California. The
ranch is located on the south side of Lagoon Valley Road, approximately one mile east of Interstate
Highway 80. The study area is characterized by relatively flat terrain with a cover of short grass.
The site is bisected by a north-south trending creek and is bordered on the north and east by
barbed wire fences and on the south and west by rolling hills. An existing gas pipeline parallels
Lagoon Valley Road on the east side of the site. At the time of the seismic refraction survey, the
study area was being grazed by cattle.

The seismic refraction survey consisted of two lines oriented perpendicular to the creek at a point
where the creek meanders west, then east before resuming a north-south trend. This is also the
point where the projected trace of the north-northwest trending Lagoon Valley Fault intercepts the
creek. Information provided by ENGEO indicates that the study area is probably underlain by
alluvium which in turn overlies undifferentiated sedimentary rocks of the Great Valley Sequence.

PURPOSE

Information provided by ENGEOQ indicates that a residential development will be constructed on the
site. In order to determine the proper set-back for the proposed structures, it is necessary to define
the location of fault as accurately as possible. Ultimately, the fault trace location will be determined
by ENGEO through exploratory trenching. The purpose of the seismic refraction survey is to
measure the depth, configuration, and velocity of subsurface seismic layers. We understand that
these data will be used by ENGEO, along with surface geologic mapping and air photo
interpretation, to help determine the optimum location of the exploratory trenches, and to minimize
their lateral extent.

1350 INDUSTRIAL AVENUE, SUITE A - PETALUMA, CA 94952 - TELEPHONE (707) 763-1312 « FAX (707} 762-5587

www.norcalgeophysical.com
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DATA ACQUISITION

We obtained seismic refraction data along two seismic lines labeled Line 1 and Line 2, as shown
on the Location Map, Plate 1. This is a topographic map that also shows the location of the shot
points, the fences and the roads. The seismic lines were positioned so that they slightly overlapped
each other along an approximate east-west alignment centered on the mapped trace of the Lagoon
Valley Fault. :

Each seismic line consisted of seven shot points and 24 geophones distributed at 20-ft intervals
in a collinear array (spread). On each line, three of the shot points were evenly distributed within
the geophone array (interior shot points), two shot points were located at both ends of the array
20-ft beyond the end geophones (end shot points), and two shot points were offset approximately
300-ft beyond both ends of the array (offset shot points). The end shot points are the minimum that
is required for standard seismic refraction data analysis. The interior shot points provide additional
information on near surface velocities. The offset shot points provide additional information on the
target refractor (competent bedrock). Together, the seven shot points are required for the data
analysis technique used for this project (see Data Analysis, below). The 20-ft geophone spacing
and 20-ft end shot point offset resulted in Line lengths (end shot point to end shot point) of 500 ft
for each seismic line. Since the two seismic lines overlap by approximately 100-ft, the total length
of the profile formed by the two lines is approximately 900-ft.

We produced seismic compressional (P) wave energy at each shot point using small explosive
charges buried at depths of three to four ft. The charges consisted of 1/3 to 2/3 pounds of binary
explosive detonated by instantaneous electrical blasting caps. We detected the resulting P-waves
using Mark Products geophones with a natural frequency of 10 Hz. The detected seismic signals
were digitized and recorded using a Geometrics 24-channel Strataviewer seismograph. The data
were recorded on an internal hard drive and also were printed out on paper strip charts (seismic
records).

We used a Trimble Pro XRS global positioning system (GPS) to determine the location and
elevation of each seismic refraction line. We also used the GPS to map a segment of Lagoon
Valley Road for reference.

DATA ANALYSIS

We downloaded the seismic refraction data from the seismograph to a desk top computer. We then
used the computer program Firstpix, by Interpex Ltd, to identify the compressional (P) wave arrivals
at each geophone. These arrivals, also referred to as “first breaks”, are represented by the point
at which the wave trace recorded from a given geophone changes from a straight line to a
sinusoidal waveform. The time at which the first break occurs represents the shot point to
geophone travel time.
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We plotted the P-wave travel times versus the respective shot point to geophone distances to form
time vs. distance graphs for each line. By fitting straight line segments to the plotted data points,
we determined the number of seismic velocity layers for each line, and the travel times associated
with each seismic layer. These data, along with the location and elevation of each shot point and
geophone, were then entered into the computer program Gremix by Interpex. The locations and
elevations were determined by correlating the GPS data with the topographic map shown on Plate
1. The computer program Gremix is based on the generalized reciprocal method (GRM)'. This
method has the advantage over standard seismic refraction interpretation techniques of being able
to define lateral variations in seismic velocity within a given seismic layer. The software also
computes the depth of the seismic layers beneath each shot point and geophone. We then plotted
the velocities and depths on two-dimensional (2D) cross-sections representing each seismic line.
We used the computer program Surfer by Golden Software to grid and contour the velocities, and
to assign colors to the various velocity ranges. The resulting sections show the ground surface,
the locations of the interior and end shot points, the depth and configuration of the seismic layers,
and their velocity ranges.

RESULTS

The results of the seismic refraction survey are represented by the seismic velocity cross-sections
shown on Plates 2 and 3. Our interpretation of the seismic refraction data resolves the subsurface
into three seismic velocity layers. The layers are designated, according to increasing depth and
velocity, as V1 through V3. The velocity, depth range, and assumed lithology of the three seismic
layers are listed in the following table:

V1 1050 - 1750 surface loose, dry surficial deposits (alluvium).

V2 2100 - 5400 4-22 more compacted, more moist alluvium; deeply to
deeply weathered rock

V3 7600 - 7750 20-49 moderately weathered to slightly weathered rock
*to top of layer

SEISMIC VELOCITIES

The velocity range represented by the three seismic layers (V1 - V3) are color coded on Plates 2
and 3. Variations in velocity within each layer are represented by variations in the shade of the
assigned color. The higher the velocity, the lighter the shade. There are some cases where the

' palmer, Derecke, 1980, The Generalized Reciprocal Method of Seismic Refraction
Interpretation, Society of Exploration Geophysicists, Tulsa, OK
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velocity of V2 is so low that it falls into the range of V1. This occurs primarily at the ends of the
Lines and may be related to a loss of V2 definition in those areas. However, in most areas, V2 is
considerably higher than V1. Similarly, V3 is considerably higher than V2. The average velocities
of the three layers are as follows:

V1 = 1325 ft/sec
V2 = 3800 ft/sec
V3 = 7650 ft/sec

INTERPRETATION

Fault traces can be manifest in seismic refraction data in a variety of ways. If a fault causes a
vertical offset in a geologic layer (e.g. bedrock) there may be a similar offset in the corresponding
seismic interface. If a fault produces a lateral change in geologic properties, or juxtaposes two
different rock types, there may be a lateral change in seismic velocity. In either case, the offset or
lateral velocity change may result in a travel-time anomaly.

The V2/V3 interface, which we interpret to be the bedrock surface, does not show any abrupt
vertical offsets that we would interpret as being fault related. The interface does undulate, but these
variations in bedrock elevation could be erosional. We would expect any velocity variations caused
by faulting to be within the V3 (bedrock) layer. However, the velocity of V3 is very uniform and only
varies by 150 ft/sec. The greatest variation in velocity occurs within the V2 layer which we interpret
to be part of the alluvial sequence. The V2 velocity variations are probably caused by changes in
the compaction and/or moisture content of the alluvium. Alternatively, the higher velocities in the
V2 velocity range may correlate with deeply weathered bedrock. Finally, the seismic refraction data
are very uniform and do not exhibit travel time anomalies that are indicative of faulting.

STANDARD CARE AND WARRANTY

The scope of services for this project consisted of using the seismic refraction method to define
subsurface seismic velocities and depths. The accuracy of our findings is subject to specific site
conditions and limitations inherent to the seismic refraction technique. We performed our services
in a manner consistent with the level of skill ordinarily exercised by members of the profession
currently employing similar methods. No warranty, with respect to the performance of services or
products delivered under this agreement, expressed or implied, is made by NORCAL.
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We appreciate the opportunity to provide our services to ENGEO, Inc. for this project. Should you
require additional geophysical services or have questions regarding this survey, please do not
hesitate to call.

Sincerely,

NORCAL Geophysical Consultants, Inc.

A R A

William E. Black
Geophysicist GP-843

WEB/jm

Enclosures: Plates 1- 3
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Mr. Tom Egidio

Triad Development

1095 Hiddenbrooke Parkway
Vallejo, CA 94591

Subject: Commercial Development
Lagoon Valley
Vacaville, California

PRELIMINARY GEOTECHNICAL EXPLORATION
Dear Mr. Egidio:

With your authorization, ENGEO Incorporated has conducted a preliminary geotechnical exploration
to be used in preparation of an Environmental Impact Report (EIR) for the planned commercial
development at Lagoon Valley in Vacaville, California. The accompanying report presents the
results of our site exploration and planning-level conclusions and recommendations appropriate for
site development.

Based on our study, it is our opinion that the currently proposed development is feasible from a
geotechnical standpoint provided the recommendations included in this report are incorporated into
development plans and implemented during construction. Once details regarding building types and
layout, structural loads, grading for planned commercial uses at this site have been developed, it is
recommended that design-level geotechnical explorations should be performed to address details
regarding geotechnical aspects of the planned development. We are pleased to provide our services to
you on this project and look forward to consulting further with you and your design team.

Very truly yours,

ENGEO INCORPORATED Reviewed by:

fol

Stefanos A. Papadopulos The¢dpre P. Bayham, GE, CEG
Staff Engineer Pringipal %

L
Robert Boeche, RG
Project Geologist

sp/rb/jd:pregex

690 Walnut Avenue ¢ Suite 220 ® Mare Island, Vallejo, CA 94592 e (707) 562-0030 © Fax (707) 562-0032
E-mail: engstaff@engeo.com ® www.engeo.com
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Purpose and Scope

The purpose of this geotechnical study has been to characterize geologic hazards and soil conditions
at this site to provide planning-level geotechnical conclusions and recommendations pertinent to

future planned uses of this property for commercial development.

The scope of our exploration included the following:

e Review of pertinent geologic maps and literature.

e Examination of stereographic aerial photographs covering the site.
e Geologic reconnaissance of the site.

e Drilling and logging of 4 exploratory borings.

e Laboratory testing of soil and bedrock materials including moisture content, dry density,
Atterberg limits, fines content, and hydrometer analysis.

e Analysis of the geological and geotechnical data.

e Preparation of this report summarizing our findings, conclusions and recommendations for
future site development.

This report was prepared for the exclusive use of Triad Development and its design team
consultants. In the event that any changes are made in the character, design, or layout of the
development, the conclusions and recommendations contained in this report should be reviewed by
ENGEO Incorporated to determine whether modifications to the report are necessary. This
document may not be reproduced in whole or in part by any means whatsoever, nor may it be

quoted or excerpted without the express written consent of ENGEQO Incorporated.

5489.2.003.01
August 14, 2003 1
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Site Location and Description

The project site is located in Vacaville, California. The subject 88-acre site is bounded to the north
and west by Interstate 80 (I-80), east by Lagoon Lake, and south by Lagoon Valley Road as shown
on Figure 1. The planned development area primarily consists of undeveloped open land with
portions are occupied by ranching property to the north. The ranching property is named Ranchotel
and consists of a one-story building with open space parking around it with ancillary structures

including barns, stables and corrals.

Proposed Development

Details regarding the planned commercial uses at the site are preliminary at this time. However, we
understand that preliminary development plans are to include a number of commercial building
structures and related access roads and parking within the 88-acre property. Although the number
of buildings has not been specified, we understand that approximately one million square feet of
commercial space is envisioned. This may include both small and large buildings with multiple
levels. Structural building loads and footprints have not been determined at this time; however,
based on other commercial developments, these may range from light to heavy foundation loads and

include floor slabs-on-grade.

Previous Work

Anderson Geotechnical Consultants had performed geotechnical investigation for Lagoon Valley
property circa 1990. Previous exploratory borings were located adjacent to the south and to the
west of the proposed commercial development area. In addition, ENGEO completed a preliminary
geotechnical study for the Lagoon Valley Residential/Recreational development in 2003 including
areas adjacent to the south of the proposed Lagoon Valley commercial development area, as

described in the References.

5489.2.003.01
August 14, 2003 2
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GEOLOGY AND SEISMICITY

Geologic Setting

As mapped by Graymer (2002) on the Regional Geologic Map, Figure 2, the geologic setting of
this region has included episodes of tectonic uplift, tilting, folding and faulting, followed by
episodes of deposition of alluvium. The majority of this uplift and tilting is believed to have
occurred during Pleistocene time, beginning around 2 million years ago. Deposition of
Pleistocene alluvium along the southern portion of the site covered the bedrock basement units
with unconsolidated sand, silt, clay and gravel (Qpf). There have been subsequent deposition of
more recent Holocene alluvium (Qha) comprising clays, silts and sands primarily mapped along
the west and north side of the property, and Holocene age alluvial fan deposits (Qhf) along the

central and west side of the property, overlying areas of older Pleistocene alluvium.

Faulting and Seismicity

The site is not located within a State of California Earthquake Fault Zone. No active faults are
mapped on the property. The nearest active fault is the Great Valley fault, located about 5 miles
east of the site. Although the Great Valley fault is close to the site, the activity status of the
active Concord-Green Valley fault, located 9.8 miles west, suggests that it presents a greater

seismic risk to the site (Figure 3).

The Working Group on California Earthquake Probabilities (WGEP, 1999) evaluated the 30-year
probability of a M6.7 or greater earthquake occurring on the known active fault systems in the
Bay Area, including the nearby Concord-Green Valley fault. The WGEP calculated an overall
probability of 70 percent for the Bay Area as a whole. The Concord-Green Valley fault is
assigned a 30-year probability of 6 percent.

5489.2.003.01
August 14, 2003 3
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A postulated concealed fault, known as the Lagoon Valley fault has been mapped by Sims
(1973), and Graymer (2002), shown to traverse the northeastern portion of the site, as depicted
on Figure 2. This fault has been mapped as two subparallel traces to the south of the site. The
westernmost extension of the fault trace has been mapped as concealed by the alluvium
underlying sediments of Lagoon Valley. Also, a mapped eastern trace is shown to terminate
south of the subject site. Anderson Geotechnical Consultants (AGC) previously performed
geologic exploration where the fault had been previously mapped to the south (1990, 1991) and
projecting where the fault had been shown to extend as a concealed feature across Lagoon
Valley. The AGC study found no evidence of the extension of the fault as previously mapped by
others. Additionally, in June 2003, ENGEO performed a preliminary geotechnical study for the
Lagoon Valley Residential/Recreational Development located immediately adjacent to the south
of the proposed planned commercial development area. The June 2003 ENGEO study included
further geophysical evaluation of the previously mapped concealed fault trace using seismic
refraction methods for any suggested evidence of anomalies possibly related to a concealed fault
requiring further exploration. No evidence suggestive of faulting within alluvial soils explored
was identified in the supplemental geophysical work. Based on previous work by AGC and
findings of the recent ENGEO study, it was concluded that there were no indications of active or
potentially active fault traces traversing the planned residential development area, as previously

postulated.

It should be noted that concurrent with this study, ENGEO performed additional geophysical
exploration also traversing the alignment of the previously mapped concealed fault trace to
evaluate any evidence suggestive of faulting (Figure 4). According to preliminary geophysical
results, these seismic lines showed no discernable anomalies suggestive of fault traces within
alluvial soils. The final results will be issued in a separate letter. Based on the preliminary
information, it is concluded that no indications of active or potentially active fault traces traverse

the planned commercial development area, as previously postulated.

5489.2.003.01
August 14, 2003 4
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GEOTECHNICAL EXPLORATION

The field exploration for this study was conducted on July 30, 2003, and consisted of drilling
four exploratory borings to depths ranging from 26.5 to 41.5 feet deep. The approximate boring
locations are shown on Figure 4. These areas of subsurface exploration were located by pacing
from existing features, and the elevations were estimated from the plans provided at the time of

our study.

The borings were drilled using a truck-mounted drill rig equipped with 4-inch-diameter solid
flight augers. An ENGEO Geologist logged the boreholes in the field and collected soil samples
using a 1%-inch O.D. Standard Penetration Test (SPT) sampler or a 3-inch O.D. California-type
split-spoon sampler fitted with 6-inch-long brass liners. The 3-inch-diameter split-spoon sampler
was advanced by a 140-pound cat-head hammer with a 30-inch drop. The penetration of the
sampler into the native materials is field recorded as the number of blows needed to drive the
sampler 18 inches in 6-inch increments. Results on the boring logs are recorded as the number
of blows required for the last one foot of penetration. No correction factors have been applied to

field blow counts presented on the borelogs.

The field logs were used to develop the boring logs as presented in Appendix A. The logs depict
subsurface conditions within the borings for the date of drilling; however, subsurface conditions
may vary with time. The boreholes were backfilled to the ground surface with site soil on the

day of the field exploration.

Laboratory Testing

Following drilling, we re-examined the samples in our laboratory to confirm field classifications.
Representative samples recovered from our borings were tested for the following physical

characteristics:

5489.2.003.01
August 14, 2003 5
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Location of Results

Characteristic Test Method Within this Report
Natural Unit Weight ASTM D-2216 Appendix A
Natural Moisture Content ASTM D-2216 Appendix A
Gradation (% Fines) ASTM D-422-63 Appendix B
Hydrometer Analysis ASTM D- 422-63 Appendix B
Atterberg Limits ASTM D-4318 Appendix B

Subsurface Conditions

Existing Uncontrolled Fills. Deposits of undocumented fill are apparent in topographic mounds

evident at the site associated with previous grading for existing site improvements including
roads, earthen berms, stock ponds, etc. These uncontrolled fills can be expected to consist of

mixtures of soil, rock fragments, and contain possible debris and other deleterious matter.

Holocene Alluvium. Deposits of alluvium from the Holocene period occur on the central and

eastern portions of the site. These deposits typically consist of unconsolidated sediments
comprising silts, clays, sands and gravels. At Boring B-3, a near-surface layer of dark brown
stiff clay was encountered extending to depths of approximately 5 feet. This material was

underlain by yellowish brown stiff silty clay with some sand.

Holocene Alluvial Fans. Alluvial fans of the Holocene age appear to occur along the west and

north limits of the site. These fans were created by water deposits consisting of silty clays, clays,
silts, clayey sands and clayey gravel, with minor lenses of sand. At Borings B-2 and B-4, soils

generally consist of silty clay and clay deposits extending to depths of approximately 30 feet.
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Pleistocene Alluvium. The southern flat-lying portion of the site consists of alluvium, as shown

on Figure 4. The Pleistocene alluvium deposits can be expected to consist of sand, silt, clay and
gravel. At Boring B-1, a near-surface stiff clay layer was approximately 3 feet thick. The clay is
directly underlain by interbedded layers of silty sands and silty clays. Occasional layers of silty

and clayey sands we encountered at increased depths.
Groundwater
In Borings B-1, B-2, B-3, and B-4, groundwater was encountered at depths of about 8 feet below

the existing ground surface. Groundwater conditions are expected to vary depending on factors

such as weather conditions, time of year, and irrigation practices
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SEISMIC HAZARDS
General
Potential seismic hazards resulting from a nearby moderate to major earthquake can generally be
classified as primary and secondary. The primary effect is ground rupture, also called surface
faulting. Secondary seismic hazards include ground shaking, ground lurching, soil liquefaction

and lateral spreading. These hazards are discussed in the following sections.

Seismic Hazards

Ground Rupture. Since there are no known active faults crossing the site and the property is not

within an Earthquake Fault Special Study Zone, the likelihood of primary fault ground rupture is

considered low at this site.

Ground Shaking. An earthquake of moderate to high magnitude generated within the

San Francisco Bay Region, similar to that which has occurred in the past, could cause
considerable ground shaking at the site. To mitigate the shaking effects, all structures should be
designed using sound engineering judgment and the latest Uniform Building Code (UBC)

requirements as a minimum.

Seismic design provisions of current building codes generally prescribe minimum lateral forces,
applied statically to the structure, combined with the gravity forces of dead and live loads. The
code prescribed lateral forces are generally considered to be substantially smaller than the
comparable forces that would be associated with a major earthquake. Therefore, structures
should be able to: (1) resist minor earthquakes without damage, (2) resist moderate earthquakes
without structural damage but with some nonstructural damage, and (3) resist major earthquakes

without collapse but with some structural as well as nonstructural damage.
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Based on the subsurface soil conditions encountered and the Concord-Green Valley fault seismic
source, the site may be characterized for design based on Chapter 16 of the 1997 UBC using the

following information:

Categorization/Coefficient Design Value

Soil Profile Type (Table 16-1) Sp
Seismic Zone (Figure 16A-2) 4
Seismic Zone Factor (Table 16-1) 0.4
Seismic Source Type (Table 16-U) B

Near Source Factor N, (Table 16-S) 1.0
Near Source Factor Ny (Table 16-T) 1.0
Seismic Coefficient C, (Table 16-Q) 0.44 N,
Seismic Coefficient C, (Table 16-R) 0.64 N,

Conformance to the current building code recommendations does not constitute any kind of
guarantee that significant structural damage would not occur, in the event of a maximum
magnitude earthquake. However, it is reasonable to expect that a well-designed and well-
constructed structure will not collapse in a major earthquake (SEAOC, 1996). The structures
should be designed by a Structural Engineer and in accordance with current UBC requirements

to address the nature of the site specific soils, seismicity and near source effects.

Lurching. Ground lurching is a result of the rolling motion imparted to the ground surface
during energy released by an earthquake. Such rolling motion can cause ground cracks to form.
The potential for the formation of these cracks is considered greater at contacts between deep
alluvium and bedrock. While such an occurrence is possible at the site as in other locations in

the Bay Area, the offset or strain is expected to be minor.
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Seismically-Induced Landslides. Seismically-induced landslides are triggered by earthquake

ground shaking. Given the relatively gently sloping topography at this site it is our opinion that

the hazard of seismically-induced landslides to the proposed structures is low.

Liquefaction. Liquefaction is a phenomenon in which saturated cohesionless soils are subject to
a temporary, but essentially total, loss of shear strength because of pore pressure build-up under
the reversing cyclic shear stresses associated with earthquakes. Based on the material types and
densities (blow counts) of granular materials encountered in our borings, some of the sand layers
could be marginally liquefiable and should be further characterized in connection with the
planned development. Seismically induced settlements are discussed in further detail under the

Conclusions section of this report.

Lateral Spreading. Lateral spreading is a failure within a nearly horizontal soil zone (possibly

due to liquefaction) which causes the overlying soil mass to move toward a free face, or down a
gentle slope. In general, recorded blow counts of the silty sand layers encountered in our boring
suggest lateral spreading is not likely at this site; however, depending on findings of design level
studies, further evaluation of lateral spreading should be characterized as it relates to the planned

commercial development.

Seiches. Lagoon Valley Lake is located immediately to the east of the proposed development and
it provides a natural drainage basin for the entire site. Water elevation in the lake are shown to be at
approximately 212 feet above mean sea level datum (msl), and an earthen berm along the lake is
shown at elevation 217 feet. Preliminary grading plans of the site show elevations of 218 feet at the
northern limits of the development. In March 1986, records indicate that the lake water level rose to
within 1.5 feet of the top of the berm. An evaluation of the adequacy of the earthen berm to retain
lake water considering long-term conditions has not been included in the scope of this study. Such

an evaluation is appropriate given free water levels with respect to preliminary site grades at the
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commercial development area. It is recommended that the adequacy of the earthen berm be

evaluated in connection with the areas of planned development adjacent to the lake.

Soil Corrosivity Potential

Alkali soils observed in the main valley suggest that some of the alluvial soils may have high
corrosion potential. It is recommended that site-specific characterization of corrosion potential
of the on-site soils be evaluated in conjunction with future geotechnical exploration for the

project.
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CONCLUSIONS

Based on the results of this preliminary study, it is our opinion that the proposed development is
feasible from a geotechnical standpoint provided that conclusions and recommendations presented
in this report are addressed in future design-level geotechnical studies, and incorporated into
planning and design for the project. The main geotechnical concerns for the planned site
development are: (1) presence of discontinuous sandy soil deposits encountered at depths ranging
between about 8 to 31 feet, which could be considered marginally suscéptibility to seismically
induced settlements (i.e., liquefaction) depending on their density, fine content, depth and
occurrence; (2) presence of near-surface expansive soils considered susceptible to volume changes
(shrink and swell) with fluctuation in moisture content; and (3) presence of undocumented
man-made fill materials within areas of planned development considered susceptible to excessive
total and differential settlements. These concerns as well as other preliminary geotechnical
engineering issues that should be addressed in future studies are discussed in the following sections

of this report.

Seismically Induced Settlements

Borings B-1 and B-2 drilled on the central and southern portions of the site encountered some layers
of medium dense silty and clayey sands, which appeared to be discontinuous. These materials were
encountered below free groundwater levels at depths ranging between 8 and 31 feet. The thickness
of these layers varied from about 5 to 15 feet. Depending on specific variations in fine content,
thickness of layers, in situ densities, and groundwater levels, the sandy layers may be considered
marginally susceptible to seismically induced deformations, such as liquefaction and even
possibly lateral spreading. Potential settlements and related hazards of liquefiable soils could
impact foundation support of overlying structures, result in excessive settlement and cause
damage to other related site improvements if the on-site soils are liquefiable, depending on its

occurrence and level of severity. As such, it is recommended that design-level geotechnical
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exploration further characterize liquefaction potential for the planned commercial development
and potential related seismically induced deformations. Such studies should include appropriate
exploratory methods such as rotary wash drilling methods and/or cone penetrometer testing
(CPT) to address potential liquefaction to provide appropriate mitigation, as deemed necessary

for the planned development.

Expansive Soils

A significant geotechnical concern is the expansive nature of the native soils in the proposed
development area. The clayey soils in this region have moderate plasticity and moderate expansion
potentials with Plasticity Indices of 16 to 19. However, in our investigation to the south of the site
we encountered clayey soils with Plasticity Indices of 22 to 45, which are highly expansive.
Expansive soils shrink and swell as a result of seasonal fluctuation in moisture content. This can
cause heaving and cracking of slabs-on-grade, pavements and structures founded on shallow
foundations. Building damage due to volume changes associated with expansive soils can be

reduced through proper grading and foundation design.

Successful construction on expansive soils requires special attention during construction. It is
imperative that exposed soils be kept moist by watering for several days before placement of
concrete. It is extremely difficult to remoisturize clayey soils without excavation, moisture
conditioning and recompaction. Mitigation measures should include the prevention of moisture

variation.

Existing Undocumented Fills

As discussed earlier, areas of uncontrolled existing fills were mapped on the site. Depths and
extent of these fills may vary at the site. In general, uncontrolled fills are considered susceptible

to excessive total and differential settlements. To reduce settlements resulting from unsuitable
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fills, where these fills will be located below structures or improvements, they should be
completely over-excavated and replaced with engineered fill. The actual extent of the existing

unsuitable fills should be determined during grading.
In general, if existing fills are cleared of unsuitable debris and rubble, oversized-rock fragments,
and any hazardous or deleterious materials (if encountered), these materials are anticipated, from

a geotechnical standpoint, to be suitable for reuse as engineered fill.

Grading Concepts

As mentioned above, a geotechnical exploration of the site should be performed to further evaluate
the geologic conditions described in this report; to characterize the engineering properties of soil.
The recommendations presented herein are for planning purposes and will be refined as part of the

geotechnical investigation.

In general, graded slopes should be no steeper than 2:1 (horizontal:vertical). Detailed fill
placement recommendations will be provided based on laboratory testing and analysis performed

in conjunction with a design-level geotechnical exploration for the project.

Successful construction on expansive soils requires special attention during construction. It is
imperative that exposed soils be kept moist by watering for several days before placement of
concrete. It is extremely difficult to remoisturize clayey soils without excavation, moisture
conditioning and recompaction. Mitigation measures should include the prevention of moisture

variation.
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Conceptual Foundation Design

Several considerations may affect appropriate foundation design for this project. These include
risk of seismically induced settlements, potential expansive soils, building types, footprints and
anticipated foundation loads. Regarding swell potential, shallow type foundations such as
shallow continuous and spread column footings may be suitable provided these are deepened to
extend below depths of seasonal moisture fluctuation. Floor slabs underlain by expansive soils
may require replacement with a layer of low expansive materials, or treatment of expansive soils
with lime amendment to reduce expansion potential. Alternatively, depending on local severity
of the expansive soils in building area, other treatments to reduce adverse effects of expansion

may include moisture conditioning and pre-saturation of soils prior to foundation construction.

If further studies determine that seismically-induced settlements pose risks to planned
development, then foundation design should consider acceptable degrees of deflection/settlement
in these areas to determine whether or not shallow footing systems fall within tolerable ranges
for deflection anticipated. If shallow foundations are determined not to be suitable for the
planned structure based on estimated deflections, then alternate foundation systems such as stiff
reinforced mat foundations or possible deep foundations such as drilled piers or driven piles may
be appropriate. Also, depending upon actual foundation loading scenarios of commercial
structures, appropriate foundation systems should be considered in design-level geotechnical

studies.

Secondary Slab-on-Grade Construction

Secondary slabs include exterior walkways, access drives and steps. In order to allow slab
movement to occur with minimal foundation distress, secondary slabs-on-grade should be
constructed structurally independent of the foundation system. Differential movement between

secondary slabs and foundation elements should be expected. An expansion joint material
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should be provided between architectural/structural elements constructed on adjacent secondary
and foundation slabs to allow for each element to move independently and with minimal distress
to the adjacent clement. Where slab-on-grade construction is anticipated, care must be exercised

in attaining a near-saturation condition of the subgrade soil before concrete placement.

Secondary slabs-on-grade should be designed specifically for their intended use and loading
requirements. Some of the site soils have a moderate expansion potential; therefore, cracking of
the slabs should be expected. Frequent control joints should be provided during slab

construction for control of cracking.

Exterior slabs may be constructed with thickened edges extending at least 6 inches into
compacted soil to minimize water infiltration, and they should slope away from the building to
prevent water from flowing toward the structure. In general, secondary slabs-on-grade should
have a minimum thickness of 4 inches and should be underlain by a 4-inch-thick layer of clean,
crushed rock or gravel. As a minimum requirement, slabs-on-grade should be reinforced with
No. 3 bars spaced 16 inches on center each way for control of cracking. The actual slab
reinforcement should be designed by the Structural Engineer. In our experience, welded wire

mesh may not be sufficient to control slab cracking.

Preliminary Pavement Design

The exploratory test borings exposed sandy and silty clays near the surface of the site. Based on
the field exploration, we have assumed a Resistance Value (R-value) of 5 for the street subgrades
in calculating pavement sections. The following preliminary pavement sections have been
determined for a Traffic Index of 4.5, 5, 6, 7, 8 and the assumed R-value of 5 in accordance to

methods contained in Topic 608 of Highway Design Manual by Caltrans.
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Pavement materials and construction should conform to the specifications and requirements of

the Standard Specifications by the Division of Highways, Department of Public Works, State of

California, latest edition, City of Vacaville requirements.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report is issued with the understanding that it is the responsibility of the owner to transmit the
information and recommendations of this report to developers, contractors, buyers, architects,
engineers, and designers for the project so that the necessary steps can be taken by the contractors
and subcontractors to carry out such recommendations in the field. The conclusions and

recommendations contained in this report are solely professional opinions.

The professional staff of ENGEO Incorporated strives to perform its services in a proper and
professional manner with reasonable care and competence but is not infallible. There are risks of
earth movement and property damages inherent in land development. We are unable to eliminate
all risks or provide insurance; therefore, we are unable to guarantee or warrant the results of our

work.

This report is based upon field and other conditions discovered at the time of preparation of
ENGEO's work. This document must not be subject to unauthorized reuse, that is, reuse without
written authorization of ENGEO. Such authorization is essential because it requires ENGEO to
evaluate the document's applicability given new circumstances, not the least of which is passage of
time. Actual field or other conditions will necessitate clarifications, adjustments, modifications or
other changes to ENGEO's work. Therefore, ENGEO must be engaged to prepare the necessary
clarifications, adjustments, modifications or other changes before construction activities commence
or further activity proceeds. If ENGEO's scope of services does not include on-site construction
observation, or if other persons or entities are retained to provide such services, ENGEO cannot be
held responsible for any or all claims, including, but not limited to claims arising from or resulting
from the performance of such services by other persons or entities, and any or all claims arising
from or resulting from clarifications, adjustments, modifications, discrepancies or other changes

necessary to reflect changed field or other conditions.
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APPENDIX A

Boring Logs
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KEY TO BORING LOGS

MAJOR TYPES DESCRIPTION
9 ¢ ;
%8 GRAVELS CLEAN GRAVELS WITH [» 9- GW - Well graded gravels or gravel-sand mixtures
F& MORE THAN HALF LITTLE ORNO FINES P .
Wz COARSE FRACTION »(\d GP - Poorly graded gravels or gravel-sand mixtures
gF IS LARGER THAN "IAd GM - Siity gravels, gravel-sand and silt mixtures
é% NO. 4 SIEVE SIZE GRAVELS WITH OVER 9 8
Souw 12 % FINES GC - Clayey gravels, gravel-sand and clay mixtures
< {u
8% SANDS ;
[%2]
EE MORE THAN HALF CLEAN SANDS WITH SW - Well graded sands, or gravelly sand mixtures
®3 | COARSE FRAGTION LITTLE OR NO FINES SP - Poorly graded sands or gravelly sand mixtures
Q o IS SMALLER THAN
NO. 4 SIEVE SIZE . N
Du
né:é SANDS WITH OVER SM - Silty sand, sand-silt mixtures
I o, .
o 12 % FINES SC - Clayey sand, sand-clay mixtures
§§ } ML - Inorganic silt with low to medium plasticity
oz o 7 . . . .
= % w SILTS AND CLAYS LIQUID LIMIT 50 % OR LESS CL - Inorganic clay with low to medium plasticity
(2] iy
oL a — 1 OL - Low plasticity organic silts and clays
038
@6% MH - Inorganic silt with high plasticity
£V =z
%;% SILTS AND CLAYS LIQUID LIMIT GREATER THAN 50 % CH - ]norganic C]ay with h[gh p|ast|c|ty
= AAA
L‘J . . . «
%% Z2 OH- Highly plastic organic silts and clays
- M . . .
HIGHLY ORGANIC SOILS .| PT-Peat and other highly organic soils
GRAIN SIZES
U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 3/4" 3" 12"
SILTS SAND GRAVEL s
AND COBB BOULDERS
CLAYS FINE MEDIUM COARSE FINE COARSE
RELATIVE DENSITY CONSISTENCY BLOWS/FOOT
SANDS AND GRAVELS BLO¥V§¢OOT SILTS AND CLAYS STRENGTH BT
(S.PT) VERY SOFT 0-1/4 0-2
VERY LOOSE 0-4 SOFT 1/4-1/2 2-4
LOOSE 4-10 MEDIUM STIFF 1/2-1 4-8
MEDIUM DENSE 10-30 STIFF 1-2 8-15
DENSE 30-50 VERY STIFF 2-4 15-30
VERY DENSE OVER 50 HARD OVER 4 OVER 30
MOISTURE CONDITION MINOR CONSTITUENT QUANTITIES (BY WEIGHT)
DRY Absence of moisture, dusty, dry to touch TRACE Particles are present, but estimated to the less than 5%
MOIST Damp but no visible water SOME 510 15%
WET Visible freewater WITH 15 to 30%
SATURATED Below the watertable Y 30 to 50%
SAMPLER SYMBOLS LINE TYPES

Modified California (3" O.D.) sampler
California (2.5" O.D.) sampler

S.P.T. - Split spoon sampler
Shelby Tube
Continuous Core

Bag Samples
NR No Recovery
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1971-2001 * 30 YEARS OF EXCELLENCE

(] 2 = 7 .

Solid - Layer Break

Dashed - Gradational or approximate layer break

GROUND-WATER SYMBOLS

AV Groundwater level during drilling
¥ Stabilized groundwater level

(S.P.T.) Number of blows of 140 Ib. hammer falling 30" to drive a 2-inch O.D. (1-3/8 inch I.D.) sampler

* Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer




A DATE OF BORING: July 30, 2003 qu IN PLACE
gl 8 1Z#8 UNCON
£ || @ |2 &| SURFACEELEVATION: Approx. 215 feet (66 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
& E 2 |83 (TSF) UNIT | CONTENT
Iz 2 E o WEIGHT
o = o
Ay = (- Q m
Al 2 o DESCRIPTION *FIELD
Al 5 |BE PENET. % DRY
= AFPPROX. (PCF) WEIGHT
00 TOPSOIL.
I SILTY CLAY (CL), dark grey, stiff to very stiff, dry.
i 11 W 22 3.5%
‘ 1 CLAY (CL), light brown, very stiff, moist, trace fine to coarse sand.
r 1-2-1 30 2.5%
- 5 [~
2
/, CLAYEY SAND (SC), yellowish brown, medium dense, moist, with
L | clay.
3 1-3-1 Y 17 1.5%
L v
~10 3 Nk , ,
t | SILTY SAND (SM), yellowish brown, medium dense, wet.
L : 15
4
15 |
L5 SILTY SAND (SM), brown, medium dense, moist. 25
20 [© B
“12]0] SILTY SAND (SM), brown, medium dense, moist to wet.
1-6-1 Bf. 1~
Lt 1-6-2 14
i SILTY CLAY (CL), dark yellowish brown, stiff, with trace of sand.
-
Las | | M e e — —_————————
CLAY (CL), yellowish brown, very stiff, moist, sand pockets with
L medium sand.
r8 1-7 46 3.5%
i Bottom of boring at approximately 26 '/; feet.
" L Groundwater encountered at approximately 9 ', feet.
9
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a DATE OF BORING: July 30, 2003 qu INPLACE
@ % <ZC L.E UNCON
£ |&| @ |z E| SURFACEELEVATION: Approx. 215 feet (66 meters) BLOWS/FT.| STRENGTH | DPRY MOIST.
= |5 E 2 E (TSF) UNIT | CONTENT
E g/ E g 2 WEIGHT
o = ]
[ I Q
4% = |2E DESCRIPTION “FIELD
Al & |8E PENET. % DRY
- APPROX. (PCF) WEIGHT
— 0 L
TOPSOIL.
3 SILTY CLAY (CL), dark brown, very stiff, dry, trace fine sand.
Fl
L 2-1-1 34
37 SILTY CLAY (CL), dark brown, very stiff, dry.
L " %
L 2-2-1 45 3.0
L \/ Grades dark gray, stiff, with trace of organics.
r 2-3-2 - 19 1.0*
f— IO “3
" Grades to light brown and increasing fine sand, content, becoming very
L stiff.
M 241 29 2.0%
=15 |
| 5
i SANDY CLAY (CL), light brown, very stiff, moist, with lenses of
L L fine sand.
2-5-1 38 2.75%
20 [
SANDY CLAY (CL), light brown, very stiff, moist to wet, with lenses
L of fine sand.
F 2-6-1 41 2.0*
N
L2s | :
L 1 SILTY SAND (SM), brown, medium dense, wet, fine to medium,
8 organic odor. 12
[
9
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A DATE OF BORING: July 30, 2003 qu IN PLACE
~ [+ Z | UNCON
e 2| & |2 Z| SURFACEELEVATION: Approx.215 feet (66 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
85 2 |S% (TSF) UNIT | CONTENT
E \E/ E g 2 WEIGHT
ol =) o
Ay [ By Q m
25 2 ok DESCRIPTION *FIELD
Al & |8E PENET. % DRY
= AFPROX. (PCF) WEIGHT
30 T
| 2-8-2 ][ SILTY SAND (SM), brown, loose to medium dense, wet.
" 2-8-1 ;V 19
| CLAY (CH), mottled light gray and yellowish brown, stiff, dry, some
fine to medium sand.
L 10 /
L7
2-9-2 k!
T T 290 25
L / CLAY (CH), mottled light gray and yellowish brown, very stiff, moist,
% trace coarse sand, some fine to medium sand.
e /
40 ) . . . .
v CLAY (CH), light yellowish brown, some light gray pockets, very stiff,
L L -z / moist, trace medium sand.
7/ 23
] Bottom of boring at approximately 41'/, feet.
B 13 Groundwater encountered at approximately 8 feet.
45
L L4
[ F15
=50
o 16
<
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]
>
B ss
:t] 17
=
g
S
[GIN
<
;—ll B
§ b
&
- s
b
§ — 60
. FIGURE
| E NG E O LAGOON VALLEY BORING NO.: 2 NO.
o LOGGED BY: J. Kan
[ INCORPORATED -
g 1971 - 2001 * 30 YEARS OF EXCELLENCE]| VALLEJO’ CALIFORNIA PROJ NO 5489200301 CHEC}Z; B A2




A DATE OF BORING: July 30, 2003 qu IN PLACE
€ |8 & |Z & | SURFACEELEVATION: Approx. 211 feet (64 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
25 Z |22 (TSF) UNIT | CONTENT
=2 & < WEIGHT
= — QO
=N e =3 Q o3
Bl 2 5% DESCRIPTION *FIELD
Al % | BE PENET. % DRY
= APPROX. (PCF) WEIGHT
O TOPSOIL.
L CLAY (CL), dark gray to black, very stiff, dry, trace fine white sand
rl pockets.
i 3-1-1 37 3.0%
l CLAY (CL), yellowish brown mottled light brown, very stiff, dry, some
| pockets of white fine sand,
Ly 3-2-1 32 1.75*
- 7 CLAY (CH), grayish brown, very stiff, moist.
L 3-3-1 27 1.5%
410 _3 ,_‘._.___*__‘__..7...___._.._._.__ ________________
CLAY (CL), yellowish brown, stiff, moist, trace sand seams.
ol 3-4-1 16 1.0%
4
—15 |
SILTY CLAY (CL), yellowish brown mottled black, stiff, moist, with
L layers and seams of fine silty sand.
Ls 3-5-1 18 0.5%
20 [€
2|51 SILTY SAND (SC), yellowish brown, medium dense, wet, fine to
L 3-6 1" medium grained. 24
L :
Los | i""
I 372 B
8 3-7-1 @ CLAY (CL), yellowish brown, stiff, moist, trace fine sand in seams. 14
i
L /// _______________________________
N
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A DATE OF BORING: July 30, 2003 qu INPLACE
o ﬁ <ZC ri‘.l UNCON
E |8 & |Z &| SURFACEELEVATION: Approx.211 feet (64 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
=l 2 g = (TSF) UNIT | CONTENT
=12 2 |54 WEIGHT
Hom = o
9 B Q
25 2 |ZE DESCRIPTION “FIELD
al 5 |RE PENET. % DRY
= APPROX. (PCF) | WEIGHT
30 SANDY CLAY (CL), yellowish brown, very stiff, moist, with lenses of
L 3-8 fine sand. 21
L 10
3 X SANDY CLAY (CL), light yellowish brown, hard wet, with layers of
| Ly 3-9 B fine sand seams. 31
i Bottom of boring at approximately 36 Y, feet,
L r Groundwater encountered at approximately 8 feet during drilling.
L e
40
F13
45
L4
i -15
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A DATE OF BORING: July 30, 2003 qu IN PLACE
ol Z 9 UNCON
£ 5l a 7 B | SURFACE ELEVATION: Approx. 215 feet (66 meters) BLOWS/FT.| STRENGTH | DRY MOIST.
B z |82 (TSF) UNIT | CONTENT
= &l & [Ec) - WEIGHT
| = o
[ & Qo
Aly =2 o DESCRIPTION *FIELD
al & |RE PENET. % DRY
= APPROX. (PCF) | WEIGHT
- 0 -
TOPSOIL.
L i CLAY (CH), dark brown, very stiff, with pockets of light brown clay
seams, dry, with roots.
X 4-1-1 31 +4,5%
ri
T CLAY (CH), light brown, stiff, dry.
L Py *
" 4-2-1 20 35
L SILTY CLAY (CL), light brown, medium stiff, moist, with fine sand
" 4-3-2 lenses. 11 L.0o*
I VA
- 10 _3
| L % CLAY (CH), light brown, medium stiff, moist, trace fine sand.
i 4-4 / 12
o, %/
L5 T / CLAY (CH), light gray, stiff, trace laminations of fine sand.
L] 452 26
20 [©
CLAY (CH), light brown mottled black, medium stiff, moist.
I 4-6-1 % 12 0.5%
2 L% CLAY (CH), light brown, moist to wet, trace pockets of black organic
L clay.
8 47 h% 12
| L %
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a DATE OF BORING: July 30, 2003 qu IN PLACE
2 & |29 UNCON
g% = Z & | SURFACE ELEVATION: Approx. 215 feet (66 metess) BLOWS/FT.| STRENGTH | PRY MOIST.
=5 = S = (TSF) UNIT | CONTENT
gl = R WEIGHT
jes) 2} 53
ol =) 20
BIE] & |Sm
A&l 2 . £ DESCRIPTION *FIELD
al & |RE PENET. % DRY
- APPROX. (PCF) | WEIGHT
30 . . .
b SILTY CLAY (CL), yellowish brown, very stiff, moist, some lenses of
L 3 fine sand/silt.
r 4-8 18
i Bottom of boring at approximately 31 '/, feet.
L r10 Groundwater encountered at approximately 9 feet.
—35
r r11
)
40
F13
45
L 4
i F15
=50
F16
355
L F17
r 18
— 60
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Particle Size Distribution Report

1-1/2in

§ ££% €595 3 2 ggsg g PEIE
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Z
i
E 50
i
O
i
b 40
[
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT | % CLAY
354
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Dark yellowish brown silty Sand
#200 354
Atterberg Limits
PL= LL= Pl=
Coefficients
Dgs5= Dgp= D50=
D3o= D15= D10=
Cu= Ce=
Classification
Uscs= SM AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 1-6-1 Source of Sample: %200 Date: 08-09-03
Location: Elev./Depth: 20 ft.
Client:

EN GEO ENVIRONWSEQLTEC%%;TSS%A% Project: Lagoon Valley Preliminary. Vacaville, CA

INCORPORATED MATERIALS TESTING

Project No: 5489.2.003.01




PERCENT FINER

Particle Size Distribution Report

1-12in
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0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT | % CLAY
371
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Olive brown silty Sand
#200 37.1
Atterberg Limits
PL= LL= Pl=
Coefficients
Dgs5= Deo= D5o=
D3g= D15= D1o=
Cu= CC=
Classification
UsSCsS= sM AASHTO=
Remarks
* (no specification provided)
Sample No.: 3-6 Source of Sample: %200 Date: 08-09-03
Location: Elev./Depth: 20 ft.
Client:
ENGEO ..o pomemmos o || project: Lagoon Valley Preliminary. Vacaville, CA
INCORPORATED MATERIALS TESTING

Project No:

5489.2.003.01




PERCENT FINER

Particle Size Distribution Report

3in.
2in.
1-1/2in
3/4in
112 in.
3/8in
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H:
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#100
#140
#200

5 £ 1
100
90
. *\\
70 5'\
60 \E
50 "ab\Q
I
40
30 As
20 \"O—
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT % CLAY
62.7 22.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Light brown Silty Clay with sand
#200 85.4
Atterberg Limits
PL= 19 LL= 35 Pl= 16
Coefficients
Dgs= 0.0742 Dgp= 0.0296 Dgp= 0.0178
D50 00041  Dje= D39=
u= Ce=
Classification
USCS= CL AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 432 Source of Sample: PI/Hydro Date: 08/08/03
L.ocation: Elev./Depth: 7.5ft.

GEOTECHNICAL AND

EN GEO ENVIRONMENTAL CONSULTANTS

INCORPORATED MATERIALS TESTING

Client:
Project: Lagoon Valley Preliminary. Vacaville, CA

Project No:

5489.2.003.01




PERCENT FINER
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Particle Size Distribution Report

1-1/2in
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#100

#140
#200

100
90
80
70 3
xi
60
50 l‘ib‘
40 =
.t\O‘
vt\
30
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
43.7 26.3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Yellowish brown siity Clay with some sand
#200 70.0
Atterberg Limits
PL= 16 LL= 35 PI= 19
Coefficients
Dgr= Dgo= 0.0406 Dsg= 0.0250
D35= 00034  DSl= D30
Cy= Ce=
Classification
USCS= CL AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 3-5-1 Source of Sample: PI/Hydro Date: 08/08/03
Location: Elev./Depth: 15 ft.

ENGEO

INCORPORATED

GEOTECHNICAL AND
ENVIRONMENTAL CONSULTANTS

MATERIALS TESTING

Client:
Project: Lagoon Valley Preliminary. Vacaville, CA

Project No:
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Particle Size Distribution Report

c c c é c £ £ £ o e o o =3 g 2 8
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90 ‘
80 \
70
o
W 60
pd
C
E 50
s \
E \
o 40 \
30 k
i
20
10
0
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 74.9 25.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NQ) Dark yellowish brown silty Sand
3/4 in. 100.0
#4 100.0
#10 99.3
#20 97.5 Atterberg Limits
#40 87.9 PL= LL= Pl=
#60 56.7
ﬁ%gg %%g Coefficients
. Dgs= 0.399 Dgo= 0.264 Dgp= 0.223
#200 251 DS3= 0.128 D?g= Df158=
Classification
USCS= SM AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 2-7 Source of Sample: W.S. Date: 08-09-03
Location: Elev./Depth: 25 fi.
Client:
ENGEO ..o pomanicn oo || project: Lagoon Valley Preliminary. Vacaville, CA
INCORPORATED MATERIALS TESTING
Project No: 5489.2.003.01




LIQUID AND PLASTIC LIMITS TEST REPORT

® Source: %200
® Source: PI/Hydro
4 Source: PI/Hydro

Sample No.: 14
Sample No.: 3-5-1
Sample No.: 4-3-2

W 3-5-1 (15 feet)
& 4-3.2 (7.5 feet)

ENGEQ snmazmscy
ENVIRONMENTAL CONSULTANTS

INCORPORATED MATERIALS TESTING

60 T -
Dashed line indicates the approximate 1~ /
. . . -
50 upper limit boundary for natural soils g
§ 2l - ot
i
& 40{— _
a b
F4 //
E 50— -
Q Pl
(;) //// /
= 20— T
/// 4 f‘”\"
2 //
10— i —~
4 | C*’TM» ML or OL MH or OH
e
I
10 30 50 70 90 110
LIQUID LiMIT
46
40
|
E \r \_.—\__\
E 34 —
z
(o]
O
x
H 28
s —
|
22 -
165 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pi %<#40 %<#200 USCS
® Yellowish brown silty clayey Sand 22 20 2 40.1 SM
[ ] Light olive brown sandy clayey Silt 35 16 19 70.0 CL
A Olive brown clayey Silt with sand 35 19 16 854 CL
Project No. Client: Remarks:
Project: Lagoon Valley Preliminary. Vacaville, CA ® 1-4 (10 ft.)
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GUIDE CONTRACT SPECIFICATIONS

PART I - EARTHWORK
PREFACE

These specifications are intended as a guide for the earthwork performed at the subject
development project. If there is a conflict between these specifications (including the
recommendations of the geotechnical report) and agency or code requirements, it should be
brought to the attention of ENGEO and Owner prior to contract bidding.

PART 1 - GENERAL

1.01 WORK COVERED

A.  Grading, excavating, filling and backfilling, including trenching and backfilling for
utilities as necessary to complete the Project as indicated on the Drawings.

B.  Subsurface drainage as indicated on the Drawings.
1.02 CODES AND STANDARDS
A.  Excavating, trenching, filling, backfilling, and grading work shall meet the applicable
requirements of the Uniform Building Code and the standards and ordinances of state
and local governing authorities.
1.03 SUBSURFACE SOIL CONDITIONS
A.  The Owners' Geotechnical Exploration report is available for inspection by bidder or
Contractor. The Contractor shall refer to the findings and recommendations of the

Geotechnical Exploration report in planning and executing his work.

1.04 DEFINITIONS

A.  Fill: All soil, rock, or soil-rock materials placed to raise the grades of the site or to
backfill excavations.

B. Backfill: All soil, rock or soil-rock material used to fill excavations and trenches.

C. On-Site Material: Soil and/or rock material which is obtained from the site.

5489.2.003.01
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D. Imported Material: Soil and/or rock material which is brought to the site from off-site
areas.

E. Select Material: On-site and/or imported material which is approved by ENGEO as a
specific-purpose fill.

F. Engineered Fill: Fill upon which ENGEO has made sufficient observations and tests
to confirm that the fill has been placed and compacted in accordance with
specifications and requirements.

G. Degree of Compaction or Relative Compaction: The ratio, expressed as a percentage,
of the in-place dry density of the fill and backfill material as compacted in the field to
the maximum dry density of the same material as determined by ASTM D-1557 or
California 216 compaction test method.

H. Optimum Moisture: Water content, percentage by dry weight, corresponding to the
maximum dry density as determined by ASTM D-1557.

I.  ENGEO: The project geotechnical engineering consulting firm, its employees or its
designated representatives.

J.  Drawings: All documents, approved for construction, which describe the Work.
1.05 OBSERVATION AND TESTING

A. Al site preparation, cutting and shaping, excavating, filling, and backfilling shall be
carried out under the observation of ENGEO, employed and paid for by the Owners.
ENGEO will perform appropriate field and laboratory tests to evaluate the suitability
of fill material, the proper moisture content for compaction, and the degree of
compaction achieved. Any fill that does not meet the specification requirements shall
be removed and/or reworked until the requirements are satisfied.

B. Cutting and shaping, excavating, conditioning, filling, and compacting procedures
require approval of ENGEO as they are performed. Any work found unsatisfactory or
any work disturbed by subsequent operations before approval is granted shall be
corrected in an approved manner as recommended by ENGEO.

C. Tests for compaction will be made in accordance with test procedures outlined in
ASTM D-1557, as applicable. Field testing of soils or compacted fill shall conform
with the applicable requirements of ASTM D-2922.

5489.2.003.01
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D.  All authorized observation and testing will be paid for by the Owners.
1.06 SITE CONDITIONS

A.  Excavating, filling, backfilling, and grading work shall not be performed during
unfavorable weather conditions. When the work is interrupted by rain, excavating,
filling, backfilling, and grading work shall not be resumed until the site and soil
conditions are suitable.

B.  Contractor shall take the necessary measures to prevent erosion of freshly filled,
backfilled, and graded areas until such time as permanent drainage and erosion control
measures have been installed.

PART 2 - PRODUCTS

2.01 GENERAL

A.  Contractor shall furnish all materials, tools, equipment, facilities, and services as
required for performing the required excavating, filling, backfilling, and grading work,
and trenching and backfilling for utilities.

2.02 SOIL MATERIALS

A. Fill

1. Material to be used for engineered fill and backfill shall be free from organic
matter and other deleterious substances, and of such quality that it will compact
thoroughly without excessive voids when watered and rolled. Excavated on-site
material will be considered suitable for engineered fill and backfill if it contains no
more than 3 percent organic matter, is free of debris and other deleterious
substances and conforms to the requirements specified above. Rocks of maximum
dimension in excess of two-thirds of the lift thickness shall be removed from any
fill material to the satisfaction of ENGEO.

2. Excavated earth material which is suitable for engineered fill or backfill, as
determined by ENGEO, shall be conditioned for reuse and properly stockpiled as
required for later filling and backfilling operations. Conditioning shall consist of
spreading material in layers not to exceed 8 inches and raking free of debris and
rubble. Rocks and aggregate exceeding the allowed largest dimension, and
deleterious material shall be removed from the site and disposed off site in a legal
manner.

5489.2.003.01
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3. ENGEO shall be notified at least 48 hours prior to the start of filling and
backfilling operations so that it may evaluate samples of the material intended for
use as fill and backfill. All materials to be used for filling and backfilling require
the approval of ENGEO.

B. Import Material: Where conditions require the importation of fill material, the
material shall be an inert, nonexpansive soil or soil-rock material free of organic matter
and meeting the following requirements unless otherwise approved by ENGEO.

Gradation (ASTM D-421): Sieve Size Percent Passing
2-inch 100
#200 15-70
Plasticity (ASTM D-4318): Liquid Limit Plasticity Index
<30 <12

Swell Potential (ASTM D-4546B):  Percent Heave  Swell Pressure
(at optimum moisture)

< 2 percent <300 psf
Resistance Value (ASTM D-2844): Minimum 25
Organic Content (ASTM D-2974):  Less than 2 percent

A sample of the proposed import material should be submitted to ENGEO for
evaluation prior to delivery at the site.

2.03 SAND

A. Sand for sand cushion under slabs and for bedding of pipe in utility trenches shall be a
clean and graded, washed sand, free from clay or organic material, suitable for the
intended purpose with 90 to 100 percent passing a No. 4 U.S. Standard Sieve, not more
than 5 percent passing a No. 200 U.S. Standard Sieve, and generally conforming to
ASTM C33 for fine aggregate.

2.04 AGGREGATE DRAINAGE FILL
A.  Aggregate drainage fill under concrete slabs and paving shall consist of broken stone,

crushed or uncrushed gravel, clean quarry waste, or a combination thereof. The
aggregate shall be free from fines, vegetable matter, loam, volcanic tuff, and other

5489.2.003.01
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deleterious substances. It shall be of such quality that the absorption of water in a
saturated surface dry condition does not exceed 3 percent of the oven dry weight of the
samples.

B. Aggregate drainage fill shall be of such size that the percentage composition by dry
weight as determined by laboratory sieves (U. S. Series) will conform to the following

grading:
Sieve Size Percentage Passing Sieve
1%-inches 100
1-inch 90 - 100
#4 0-5

2.05 SUBDRAINS
A. Perforated subdrain pipe of the required diameter shall be installed as shown on the
drawings. The pipe(s) shall also conform to these specifications unless otherwise

specified by ENGEO in the field.

Subdrain pipe shall be manufactured in accordance with one of the following
requirements:

Desien depths less than 30 feet

Perforated ABS Solid Wall SDR 35 (ASTM D-2751)

Perforated PVC Solid Wall SDR 35 (ASTM D-3034)

Perforated PVC A-2000 (ASTM F949)

Perforated Corrugated HDPE double-wall (AASHTO M-252 or M-294,
Caltrans Type S, 50 psi minimum stiffness)

Design depths less than 50 feet

- Perforated PVC SDR 23.5 Solid Wall (ASTM D-3034)

- Perforated Sch. 40 PVC Solid Wall (ASTM-1785)

- Perforated ABS SDR 23.5 Solid Wall (ASTM D-2751)

- Perforated ABS DWV/Sch. 40 (ASTM D-2661 and D-1527)

- Perforated Corrugated HDPE double-wall (AASHTO M-252 or M-294,
Caltrans Type S, 70 psi minimum stiffness)

5489.2.003.01
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Design depths less than 70 feet

- Perforated ABS Solid Wall SDR 15.3 (ASTM D-2751)
- Perforated Sch. 80 PVC (ASTM D-1785)
- Perforated Corrugated Aluminum (ASTM B-745)

B. Permeable Material (Class 2): Class 2 permeable material for filling trenches under,
around, and over subdrains, behind building and retaining walls, and for pervious
blankets shall consist of clean, coarse sand and gravel or crushed stone, conforming to
the following grading requirements:

Sieve Size Percentage Passing Sieve
1-inch 100

Ys-inch 90 - 100

*/8-inch 40 - 100

#4 25-40

#8 18 -33

#30 5-15

#50 0-7

#200 0-3

C. Filter Fabric: All filter fabric shall meet the following Minimum Average Roll Values
unless otherwise specified by ENGEO.

Grab Strength (ASTM D-4632).....ccccenvviniiviiniiiiiinienneennes 180 Tbs

Mass Per Unit Area (ASTM D-4751)..ccccccviiivinnninninnnns 6 oz/yd®

Apparent Opening Size (ASTM D-4751)...ccvvviiviniininnnnn. 70-100 U.S. Std. Sieve
Flow Rate (ASTM D-4491)......ovvrierierreierireeeeiseeseseenene 80 gal/min/ft*
Puncture Strength (ASTM D-4833) ..c.coooiivinviiiiiiiiniinns 80 lbs

D. Vapor Retarder: Vapor Retarders shall consist of PVC, LDPE or HDPE impermeable
sheeting at least 10 mils thick..

2.06 PERMEABLE MATERIAL (Class 1; Type A)

A. Class 1 permeable material to be used in conjunction with filter fabric for backfilling
of subdrain excavations shall conform to the following grading requirements:
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Sieve Size Percentage Passing Sieve
Y4-inch 100

Y-inch 95 -100
*/8-inch 70 - 100

#4 0-55

#8 0-10

#200 0-3

PART 3 - EXECUTION

3.01 STAKING AND GRADES

A.  Contractor shall lay out all his work, establish all necessary markers, bench marks,
grading stakes, and other stakes as required to achieve design grades.

3.02 EXISTING UTILITIES

A.  Contractor shall verify the location and depth (elevation) of all existing utilities and
services before performing any excavation work.

3.03 EXCAVATION

A.  Contractor shall perform excavating as indicated and required for concrete footings,
drilled piers, foundations, floor slabs, concrete walks, and site leveling and grading,
and provide shoring, bracing, underpinning, cribbing, pumping, and planking as
required. The bottoms of excavations shall be firm undisturbed earth, clean and free
from loose material, debris, and foreign matter.

B.  Excavations shall be kept free from water at all times. Adequate dewatering
equipment shall be maintained at the site to handle emergency situations until concrete
or backfill is placed.

C.  Unauthorized excavations for footings shall be filled with concrete to required
elevations, unless other methods of filling are authorized by ENGEO.

D.  Excavated earth material which is suitable for engineered fill or backfill, as determined
by ENGEO, shall be conditioned for reuse and properly stockpiled for later filling and
backfilling operations as specified under Section 2.02, "Soil Materials."

5489.2.003.01
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E. Abandoned sewers, piping, and other utilities encountered during excavating shall be
removed and the resulting excavations shall be backfilled with engineered fill as
required by ENGEO.

F. Any active utility lines encountered shall be reported immediately to the Owner's
Representative and authorities involved. The Owner and proper authorities shall be
permitted free access to take the measures deemed necessary to repair, relocate, or
remove the obstruction as determined by the responsible authority or Owner's
Representative.

3.04 SUBGRADE PREPARATION

A.  All brush and other rubbish, as well as trees and root systems not marked for saving,
shall be removed from the site and legally disposed of.

B. Any existing structures, foundations, underground storage tanks, or debris must be
removed from the site prior to any building, grading, or fill operations. Septic tanks,
including all drain fields and other lines, if encountered, must be totally removed. The
resulting depressions shall be properly prepared and filled to the satisfaction of
ENGEO.

C. Vegetation and organic topsoil shall be removed from the surface upon which the fill is
to be placed and either removed and legally disposed of or stockpiled for later use in
approved landscape areas. The surface shall then be scarified to a depth of at least
eight inches until the surface is free from ruts, hummocks, or other uneven features
which would tend to prevent uniform compaction by the equipment to be used.

D. After the foundation for the fill has been cleared and scarified, it shall be made
uniform and free from large clods. The proper moisture content must be obtained by
adding water or aerating. The foundation for the fill shall be compacted at the proper
moisture content to a relative compaction as specified herein.

3.05 ENGINEERED FILL

A.  Select Material: Fill material shall be "Select" or "Imported Material" as previously
specified.

B. Placing and Compacting: Engineered fill shall be constructed by approved and
accepted methods. Fill material shall be spread in uniform lifts not exceeding 8 inches
in uncompacted thickness. Each layer shall be spread evenly, and thoroughly
blade-mixed to obtain uniformity of material. Fill material which does not contain
sufficient moisture as specified by ENGEO shall be sprinkled with water; if it contains
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excess moisture it shall be aerated or blended with drier material to achieve the proper
water content. Select material and water shall then be thoroughly mixed before being
compacted.

C.  Unless otherwise specified in the Geotechnical Exploration report, each layer of spread
select material shall be compacted to at least 90 percent relative compaction at a
moisture content of at least three percent above the optimum moisture content.
Minimum compaction in all keyways shall be a minimum of 95 percent with a
minimum moisture content of at least 1 percentage point above optimum.

D. Unless otherwise specified in the Geotechnical Exploration report or otherwise
required by the local authorities, the upper 6 inches of engineered fill in areas to
receive pavement shall be compacted to at least 95 percent relative compaction with a
minimum moisture content of at least 3 percentage points above optimum.

E.  Testing and Observation of Fill: The work shall consist of field observation and testing
to determine that each layer has been compacted to the required density and that the
required moisture is being obtained. Any layer or portion of a layer that does not
attain the compaction required shall be reworked until the required density is obtained.

F.  Compaction: Compaction shall be by sheepsfoot rollers, multiple-wheel steel or
pneumatic-tired rollers or other types of acceptable compaction equipment. Rollers
shall be of such design that they will be able to compact the fill to the specified
compaction. Rolling shall be accomplished while the fill material is within the
specified moisture content range. Rolling of each layer must be continuous so that the
required compaction may be obtained uniformly throughout each layer.

G.  Fill slopes shall be constructed by overfilling the design slopes and later cutting back
the slopes to the design grades. No loose soil will be permitted on the faces of the
finished slopes.

H.  Strippings and topsoil shall be stockpiled as approved by Owner, then placed in
accordance with ENGEO's recommendations to a minimum thickness of 6 inches and
a maximum thickness of 12 inches over exposed open space cut slopes which are 3:1
or flatter, and track walked to the satisfaction of ENGEO.

[ Final Prepared Subgrade: Finish blading and smoothing shall be performed as
necessary to produce the required density, with a uniform surface, smooth and true to
grade.
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3.06 BACKFILLING

A. Backfill shall not be placed against footings, building walls, or other structures until
approved by ENGEO.

B.  Backfill material shall be Select Material as specified for engineered fill.

C.  Backfill shall be placed in 6-inch layers, leveled, rammed, and tamped in place. Each
layer shall be compacted with suitable compaction equipment to 90 percent relative
compaction at a moisture content of at least 3 percent above optimum.

3.07 TRENCHING AND BACKFILLING FOR UTILITIES
A. Trenching:

1. Trenching shall include the removal of material and obstructions, the installation
and removal of sheeting and bracing and the control of water as necessary to
provide the required utilities and services.

2. Trenches shall be excavated to the lines, grades, and dimensions indicated on the
Drawings. Maximum allowable trench width shall be the outside diameter of the
pipe plus 24 inches, inclusive of any trench bracing.

3.  When the trench bottom is a soft or unstable material as determined by ENGEO, it
shall be made firm and solid by removing said unstable material to a sufficient
depth and replacing it with on-site material compacted to 90 percent minimum
relative compaction.

4. Where water is encountered in the trench, the contractor must provide materials
necessary to drain the water and stabilize the bed.

B.  Backfilling:
1. Trenches must be backfilled within 2 days of excavation to minimize desiccation.

2. Bedding material shall be sand and shall not extend more than 6 inches above any
utility lines.

3. Backfill material shall be select material.
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4. Trenches shall be backfilled as indicated or required and compacted with suitable
equipment to 90 percent minimum relative compaction at the required moisture
content.

3.08 SUBDRAINS

A.  Trenches for subdrain pipe shall be excavated to a minimum width equal to the outside
diameter of the pipe plus at least 12 inches and to a depth of approximately 2 inches
below the grade established for the invert of the pipe, or as indicated on the Drawings.

B. The space below the pipe invert shall be filled with a layer of Class 2 permeable
material, upon which the pipe shall be laid with perforations down. Sections shall be
joined as recommended by the pipe manufacturer.

C. Rocks, bricks, broken concrete, or other hard material shall not be used to give
intermediate support to pipes. Large stones or other hard objects shall not be left in
contact with the pipes.

D.  Excavations for subdrains shall be filled as required to fill voids and prevent settlement
without damaging the subdrain pipe. Alternatively, excavations for subdrains may be
filled with Class 1 permeable material (as defined in Section 2.06) wrapped in
Filter Fabric (as defined in Section 2.05).

3.09 AGGREGATE DRAINAGE FILL

A.  ENGEO shall approve finished subgrades before aggregate drainage fill is installed.

B.  Pipes, drains, conduits, and any other mechanical or electrical installations shall be in
place before any aggregate drainage fill is placed. Backfill at walls to elevation of
drainage fill shall be in place and compacted.

C.  Aggregate drainage fill under slabs and concrete paving shall be the minimum uniform
thickness after compaction of dimensions indicated on Drawings. Where not
indicated, minimum thickness after compaction shall be 4 inches.

D.  Aggregate drainage fill shall be rolled to form a well-compacted bed.

E.  The finished aggregate drainage fill must be observed and approved by ENGEO before
proceeding with any subsequent construction over the compacted base or fill.
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3.10 SAND CUSHION

A. A sand cushion shall be placed over the vapor retarder membrane under concrete slabs
on grade. Sand cushion shall be placed in uniform thickness as indicated on the
Drawings. Where not indicated, the thickness shall be 2 inches.

3.11 FINISH GRADING

A.  All areas must be finish graded to elevations and grades indicated on the Drawings. In
areas to receive topsoil and landscape planting, finish grading shall be performed to a
uniform 6 inches below the grades and elevations indicated on the Drawings, and
brought to final grade with topsoil.

3.12 DISPOSAL OF WASTE MATERIALS

A. Excess earth materials and debris shall be removed from the site and disposed of in a
legal manner. Location of dump site and length of haul are the Contractor's
responsibility.
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PART II - GEOGRID SOIL REINFORCEMENT

1. DESCRIPTION:

Work shall consist of furnishing geogrid soil reinforcement for use in construction of
reinforced soil slopes and retention systems.

2. GEOGRID MATERIAL:

2.1 The specific geogrid material shall be preapproved by ENGEO.

2.2 The geogrid shall be a regular network of integrally connected polymer tensile elements
with aperture geometry sufficient to permit significant mechanical interlock with the
surrounding soil or rock. The geogrid structure shall be dimensionally stable and able to
retain its geometry under construction stresses and shall have high resistance to damage
during construction, to ultraviolet degradation, and to all forms of chemical and
biological degradation encountered in the soil being reinforced.

2.3 The geogrids shall have an Allowable Strength (T,) and Pullout Resistance, for the soil
type(s) indicated, as listed in Table I.

2.4 Certifications: The Contractor shall submit a manufacturer's certification that the
geogrids supplied meet the respective index criteria set when geogrid was approved by
ENGEO, measured in full accordance with all test methods and standards specified. In
case of dispute over validity of values, the Contractor will supply test data from an
ENGEO-approved laboratory to support the certified values submitted.

3. CONSTRUCTION:

3.1 Delivery, Storage, and Handling: Contractor shall check the geogrid upon delivery to
ensure that the proper material has been received. During all periods of shipment and
storage, the geogrid shall be protected from temperatures greater than 140 °F, mud, dirt,
dust, and debris. Manufacturer's recommendations in regard to protection from direct
sunlight must also be followed. At the time of installation, the geogrid will be rejected if
it has defects, tears, punctures, flaws, deterioration, or damage incurred during
manufacture, transportation, or storage. If approved by ENGEO, torn or punctured
sections may be repaired by placing a patch over the damaged area. Any geogrid
damaged during storage or installation shall be replaced by the Contractor at no
additional cost to the owner.
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3.2 On-Site Representative: Geogrid material suppliers shall provide a qualified and
experienced representative on site at the initiation of the project, for a minimum of three
days, to assist the Contractor and ENGEO personnel at the start of construction. If there
is more than one slope on a project, this criterion will apply to construction of the initial
slope only. The representative shall also be available on an as-needed basis, as requested
by ENGEO, during construction of the remaining slope(s).

3.3 Geogrid reinforcement may be joined with mechanical connections or overlaps as
recommended and approved by the Manufacturer. Joints shall not be placed within 6 feet
of the slope face, within 4 feet below top of slope, nor horizontally or vertically adjacent
to another joint.

3.4 Geogrid Placement: The geogrid reinforcement shall be installed in accordance with the
manufacturer's recommendations. The geogrid reinforcement shall be placed within the
layers of the compacted soil as shown on the plans or as directed.

The geogrid reinforcement shall be placed in continuous longitudinal strips in the direction
of main reinforcement. However, if the Contractor is unable to complete a required length
with a single continuous length of geogrid, a joint may be made with the Manufacturer's
approval. Only one joint per length of geogrid shall be allowed. This joint shall be made
for the full width of the strip by using a similar material with similar strength. Joints in
geogrid reinforcement shall be pulled and held taut during fill placement.

Adjacent strips, in the case of 100 percent coverage in plan view, need not be overlapped.
The minimum horizontal coverage is 50 percent, with horizontal spacings between
reinforcement no greater than 40 inches. Horizontal coverage of less than 100 percent
shall not be allowed unless specifically detailed in the construction drawings.

Adjacent rolls of geogrid reinforcement shall be overlapped or mechanically connected
where exposed in a wrap around face system, as applicable.

The Contractor may place only that amount of geogrid reinforcement required for
immediately pending work to prevent undue damage. After a layer of geogrid
reinforcement has been placed, the next succeeding layer of soil shall be placed and
compacted as appropriate. After the specified soil layer has been placed, the next geogrid
reinforcement layer shall be installed. The process shall be repeated for each subsequent
layer of geogrid reinforcement and soil.

Geogrid reinforcement shall be placed to lay flat and pulled tight prior to backfilling.
After a layer of geogrid reinforcement has been placed, suitable means, such as pins or
small piles of soil, shall be used to hold the geogrid reinforcement in position until the
subsequent soil layer can be placed.
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Under no circumstances shall a track-type vehicle be allowed on the geogrid
reinforcement before at least six inches of soil have been placed. Turning of tracked
vehicles should be kept to a minimum to prevent tracks from displacing the fill and the
geogrid reinforcement. If approved by the Manufacturer, rubber-tired equipment may
pass over the geosynthetic reinforcement at slow speeds, less than 10 mph. Sudden
braking and sharp turning shall be avoided.

During construction, the surface of the fill should be kept approximately horizontal.
Geogrid reinforcement shall be placed directly on the compacted horizontal fill surface.
Geogrid reinforcements are to be placed within three inches of the design elevations and
extend the length as shown on the elevation view unless otherwise directed by ENGEOQ.
Correct orientation of the geogrid reinforcement shall be verified by ENGEO.

Table I
Allowable Geogrid Strength
With Various Soil Types
For Geosynthetic Reinforcement In
Mechanically Stabilized Earth Slopes

(Geogrid Pullout Resistance and Allowable Strengths vary with reinforced backfill used due to soil
anchorage and site damage factors. Guidelines are provided below.)

MINIMUM ALLOWABLE STRENGTH, T,
(Ib/ft)*
SOIL TYPE GEOGRID GEOGRID GEOGRID
Type I Type 11 Type 111
A. Gravels, sandy gravels, and gravel-sand-silt 2400 4800 7200
mixtures (GW, GP, GC, GM & SP)** ;
B. Well graded sands, gravelly sands, and sand- 2000 4000 6000
silt mixtures (SW & SM)**
C. Silts, very fine sands, clayey sands and 1000 2000 3000
clayey silts (SC & ML)**
D. Gravelly clays, sandy clays, silty clays, and 1600 3200 4800
lean clays (CL)**

* All partial Factors of Safety for reduction of design strength are included in listed values.
Additional factors of safety may be required to further reduce these design strengths based on site
conditions.

**  Unified Soil Classifications.
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PART III - GEOTEXTILE SOIL REINFORCEMENT

1. DESCRIPTION:

Work shall consist of furnishing geotextile soil reinforcement for use in construction of
reinforced soil slopes.

2. GEOTEXTILE MATERIAL:

2.1 The specific geotextile material and supplier shall be preapproved by ENGEO.

2.2 The geotextile shall have a high tensile modulus and shall have high resistance to damage
during construction, to ultraviolet degradation, and to all forms of chemical and
biological degradation encountered in the soil being reinforced.

2.3 The geotextiles shall have an Allowable Strength (T,) and Pullout Resistance, for the soil
type(s) indicated as listed in Table II.

2.4 Certification: The Contractor shall submit a manufacturer's certification that the
geotextiles supplied meet the respective index criteria set when geotextile was approved
by ENGEO, measured in full accordance with all test methods and standards specified.
In case of dispute over validity of values, the Contractor will supply the data from an
ENGEO-approved laboratory to support the certified values submitted.

3. CONSTRUCTION:

3.1 Delivery, Storage and Handling: Contractor shall check the geotextile upon delivery to
ensure that the proper material has been received. During all periods of shipment and
storage, the geotextile shall be protected from temperatures greater than 140 °F, mud,
dirt, dust, and debris. Manufacturer's recommendations in regard to protection from
direct sunlight must also be followed. At the time of installation, the geotextile will be
rejected if it has defects, tears, punctures, flaws, deterioration, or damage incurred during
manufacture, transportation, or storage. If approved by ENGEO, torn or punctured
sections may be repaired by placing a patch over the damaged areca. Any geotextile
damaged during storage or installation shall be replaced by the Contractor at no
additional cost to the owner.

3.2 On-Site Representative: Geotextile material suppliers shall provide a qualified and
experienced representative on site at the initiation of the project, for a minimum of three
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days, to assist the Contractor and ENGEO personnel at the start of construction. If there
is more than one slope on a project, this criterion will apply to construction of the initial
slope only. The representative shall also be available on an as-needed basis, as requested
by ENGEO, during construction of the remaining slope(s).

3.3 Geotextile Placement: The geotextile reinforcement shall be installed in accordance with
the manufacturer's recommendations. The geotextile reinforcement shall be placed
within the layers of the compacted soil as shown on the plans or as directed.

The geotextile reinforcement shall be placed in continuous longitudinal strips in the
direction of main reinforcement. Joints shall not be used with geotextiles.

Adjacent strips, in the case of 100 percent coverage in plan view, need not be overlapped.
The minimum horizontal coverage is 50 percent, with horizontal spacings between
reinforcement no greater than 40 inches. Horizontal coverage of less than 100 percent
shall not be allowed unless specifically detailed in the construction drawings.

Adjacent rolls of geotextile reinforcement shall be overlapped or mechanically connected
where exposed in a wrap around face system, as applicable.

The Contractor may place only that amount of geotextile reinforcement required for
immediately pending work to prevent undue damage. After a layer of geotextile
reinforcement has been placed, the succeeding layer of soil shall be placed and
compacted as appropriate. After the specified soil layer has been placed, the next
geotextile reinforcement layer shall be installed. The process shall be repeated for each
subsequent layer of geotextile reinforcement and soil.

Geosynthetic reinforcement shall be placed to lay flat and be pulled tight prior to
backfilling. After a layer of geotextile reinforcement has been placed, suitable means,
such as pins or small piles of soil, shall be used to hold the geotextile reinforcement in
position until the subsequent soil layer can be placed.

Under no circumstances shall a track-type vehicle be allowed on the geotextile
reinforcement before at least six inches of soil has been placed. Tuming of tracked
vehicles should be kept to a minimum to prevent tracks from displacing the fill and the
geotextile reinforcement. If approved by the Manufacturer, rubber-tired equipment may
pass over the geotextile reinforcement as slow speeds, less than 10 mph. Sudden braking
and sharp turning shall be avoided.

During construction, the surface of the fill should be kept approximately horizontal.
Geotextile reinforcement shall be placed directly on the compacted horizontal fill surface.
Geotextile reinforcements are to be placed within three inches of the design elevations
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and extend the length as shown on the elevation view unless otherwise directed by
ENGEO. Correct orientation of the geotextile reinforcement shall be verified by
ENGEO.

Table 1T
Allowable Geotextile Strength
With Various Soil Types
For Geosynthetic Reinforcement In
Mechanically Stabilized Earth Slopes

(Geotextile Pullout Resistance and Allowable Strengths vary with reinforced backfill used due to soil
anchorage and site damage factors. Guidelines are provided below.)

MINIMUM ALLOWABLE STRENGTH, T,
(Ib/fr)*
SOIL TYPE GEOTEXTILE | GEOTEXTILE | GEOTEXTILE
Typel Type II Type 11T
A.  Gravels, sandy gravels, and gravel-sand- 2400 4800 7200
silt mixtures (GW, GP, GC, GM & SP)**
B. Well graded sands, gravelly sands, and 2000 4000 6000
sand-silt mixtures (SW & SM)**
C. Silts, very fine sands, clayey sands and 1000 2000 3000
clayey silts (SC & ML)**
D. Gravelly clays, sandy clays, silty clays, 1600 3200 4800
and lean clays (CL)**

* All partial Factors of Safety for reduction of design strength are included in listed values.
Additional factors of safety may be required to further reduce these design strengths based on site
conditions.

#%  [nified Soil Classifications.
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PART IV - EROSION CONTROL MAT OR BLANKET

1. DESCRIPTION:

Work shall consist of furnishing and placing a synthetic erosion control mat and/or
degradable erosion control blanket for slope face protection and lining of runoff channels.

2. EROSION CONTROL MATERIALS:

2.1 The specific erosion control material and supplier shall be pre-approved by ENGEO.

2.2 Certification: The Contractor shall submit a manufacturer's certification that the erosion
mat/blanket supplied meets the criteria specified when the material was approved by
ENGEO. The manufacturer's certification shall include a submittal package of
documented test results that confirm the property values. In case of a dispute over
validity of values, the Contractor will supply property test data from an ENGEO-
approved laboratory, to support the certified values submitted. Minimum average roll
values, per ASTM D 4759, shall be used for conformance determinations.

3. CONSTRUCTION:

3.1 Delivery, Storage, and Handling: Contractor shall check the erosion control material
upon delivery to ensure that the proper material has been received. During all periods of
shipment and storage, the erosion mat shall be protected from temperatures greater than
140 °F, mud, dirt, and debris. Manufacturer's recommendations in regard to protection
from direct sunlight must also be followed. At the time of installation, the erosion
mat/blanket shall be rejected if it has defects, tears, punctures, flaws, deterioration, or
damage incurred during manufacture, transportation, or storage. If approved by ENGEO,
torn or punctured sections may be removed by cutting OUT a section of the mat. The
remaining ends should be overlapped and secured with ground anchors. Any erosion
mat/blanket damaged during storage or installation shall be replaced by the Contractor at
no additional cost to the Owner.

3.2 On-Site Representative: Erosion control material suppliers shall provide a qualified and
experienced representative on site, for a minimum of one day, to assist the Contractor and
ENGEO personnel at the start of construction. If there is more than one slope on a
project, this criteria will apply to construction of the initial slope only. The
representative shall be available on an as-needed basis, as requested by ENGEO, during
construction of the remaining slope(s).
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3.3 Placement: The erosion control material shall be placed and anchored on a smooth
graded, firm surface approved by the Engineer. Anchoring terminal ends of the erosion
control material shall be accomplished through use of key trenches. The material in the
trenches shall be anchored to the soil on maximum 1% foot centers. Topsoil, if required
by construction drawings, placed over final grade prior to installation of the erosion
control material shall be limited to a depth not exceeding 3 inches.

3.4 Erosion control material shall be anchored, overlapped, and otherwise constructed to
ensure performance until vegetation is well established. Anchors shall be as designated
on the construction drawings, with a minimum of 12 inches length, and shall be spaced as
designated on the construction drawings, with a maximum spacing of 4 feet.

3.5 Soil Filling: If noted on the construction drawings, the erosion control mat shall be filled
with a fine grained topsoil, as recommended by the manufacturer. Soil shall be lightly
raked or brushed on/into the mat to fill the mat voids or to a maximum depth of 1 inch.
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PART V - GEOSYNTHETIC DRAINAGE COMPOSITE

1. DESCRIPTION:

Work shall consist of furnishing and placing a geosynthetic drainage system as a subsurface
drainage medium for reinforced soil slopes.

2. DRAINAGE COMPOSITE MATERIALS:

2.1 The specific drainage composite material and supplier shall be preapproved by ENGEO.

2.2 The drain shall be of composite construction consisting of a supporting structure or
drainage core material surrounded by a geotextile. The geotextile shall encapsulate the
drainage core and prevent random soil intrusion into the drainage structure. The drainage
core material shall consist of a three dimensional polymeric material with a structure that
permits flow along the core laterally. The core structure shall also be constructed to
permit flow regardless of the water inlet surface. The drainage core shall provide support
to the geotextile. The fabric shall meet the minimum property requirements for filter
fabric listed in Section 2.05C of the Guide Earthwork Specifications.

2.3 A geotextile flap shall be provided along all drainage core edges. This flap shall be of
sufficient width for sealing the geotextile to the adjacent drainage structure edge to
prevent soil intrusion into the structure during and after installation. The geotextile shall
cover the full length of the core.

2.4 The geocomposite core shall be furnished with an approved method of constructing and
connecting with outlet pipes or weepholes as shown on the plans. Any fittings shall allow
entry of water from the core but prevent intrusion of backfill material into the core material.

2.5 Certification and Acceptance: The Contractor shall submit a manufacturer's certification
that the geosynthetic drainage composite meets the design properties and respective
index criteria measured in full accordance with all test methods and standards specified.
The manufacturer's certification shall include a submittal package of documented test
results that confirm the design values. In case of dispute over validity of design values,
the Contractor will supply design property test data from an ENGEO-approved
laboratory, to support the certified values submitted. Minimum average roll values, per
ASTM D 4759, shall be used for determining conformance.
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3. CONSTRUCTION:

3.1 Delivery, Storage, and Handling: Contractor shall check the geosynthetic drainage
composite upon delivery to ensure that the proper material has been received. During all
periods of shipment and storage, the geosynthetic drainage composite shall be protected
from temperatures greater than 140 °F, mud, dirt, and debris. ~Manufacturer's
recommendations in regards to protection from direct sunlight must also be followed. At
the time of installation, the geosynthetic drainage composite shall be rejected if it has
defects, tears, punctures, flaws, deterioration, or damage incurred during manufacture,
transportation, or storage. If approved by ENGEO, torn or punctured sections may be
removed or repaired. Any geosynthetic drainage composite damaged during storage or
installation shall be replaced by the Contractor at no additional cost to the Owner.

3.2 On-Site Representative: Geosynthetic drainage composite material suppliers shall
provide a qualified and experienced representative on site, for a minimum of one half
day, to assist the Contractor and ENGEO personnel at the start of construction with
directions on the use of drainage composite. If there is more than one application on a
project, this criterion will apply to construction of the initial application only. The
representative shall also be available on an as-needed basis, as requested by ENGEO,
during construction of the remaining applications.

3.3 Placement: The soil surface against which the geosynthetic drainage composite is to be
placed shall be free of debris and inordinate irregularities that will prevent intimate
contact between the soil surface and the drain.

3.4 Seams: Edge seams shall be formed by utilizing the flap of the geotextile extending from
the geocomposite's edge and lapping over the top of the fabric of the adjacent course. The
fabric flap shall be securely fastened to the adjacent fabric by means of plastic tape or non-
water-soluble construction adhesive, as recommended by the supplier. Where vertical
splices are necessary at the end of a geocomposite roll or panel, an 8-inch-wide continuous
strip of geotextile may be placed, centering over the seam and continuously fastened on
both sides with plastic tape or non-water-soluble construction adhesive. As an alternative,
rolls of geocomposite drain material may be joined together by turning back the fabric at
the roll edges and interlocking the cuspidations approximately 2 inches. For overlapping in
this manner, the fabric shall be lapped and tightly taped beyond the seam with tape or
adhesive. Interlocking of the core shall always be made with the upstream edge on top in
the direction of water flow. To prevent soil intrusion, all exposed edges of the
geocomposite drainage core edge must be covered. Alternatively, a 12-inch-wide strip of
fabric may be utilized in the same manner, fastening it to the exposed fabric 8 inches in
from the edge and folding the remaining flap over the core edge.
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3.5 Soil Fill Placement: Structural backfill shall be placed immediately over the
geocomposite drain. Care shall be taken during the backfill operation not to damage the
geotextile surface of the drain. Care shall also be taken to avoid excessive settlement of
the backfill material. The geocomposite drain, once installed, shall not be exposed for
more than seven days prior to backfilling.
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Phase One Environmental Site Assessment
Lagoon Valley

Phase One Environmental Site Assessment
Lagoon Valley Commercial and Utility Corridors




IMPORTANT: PLEASE READ CAREFULLY

Due to the potential that information exchanged by electronic media can deteriorate, be
damaged, lost or modified unintentionally or otherwise, use of this electronic data by anyone
other than ENGEO Incorporated shall be at the sole risk of such user and without liability or
legal exposure to ENGEO Incorporated. The recipient is responsible for verifying the accuracy
of data against governing hard copy documentation. Recipient assumes all risks in the changing
or modification of data and revisions or updating of hard copy documents.
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