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IS'̂ '̂  S t r e e t and East Avenue 
(APN 037-015-090) 
Montara, C a l i f o r n i a 

Dear Mr. McGregor: 

INTRODUCTION 

As a u t h o r i z e d by our 4-25-14 agreement, we have completed a 
g e o t e c h n i c a l i n v e s t i g a t i o n o f t h e s u b j e c t p r o p e r t y , l o c a t e d on 
the west s i d e o f t h e f u t u r e e x t e n s i o n o f East Avenue a t th e 
i n t e r s e c t i o n w i t h t h e 15*^ S t r e e t r i g h t - o f - w a y i n Montara, 
C a l i f o r n i a . ( V i c i n i t y Map, P l a t e 1) . 

The purpose o f t h i s i n v e s t i g a t i o n was t o c h a r a c t e r i z e t h e s i t e 
s o i l s and bedrock i n or d e r t o p r o v i d e g e o t e c h n i c a l d e s i g n 
parameters f o r c o n s t r u c t i o n o f a t w o - s t o r y , wood frame, 
r e s i d e n c e . I n v e s t i g a t i o n o f t h e proposed new s t r e e t areas was 
not i n c l u d e d i n our scope o f work. 

The scope o f work undertaken f o r t h i s s t udy i n c l u d e d : 1) Review 
o f p e r t i n e n t g e o t e c h n i c a l i n f o r m a t i o n ; 2) S i t e reconnaissance 
and s u b s u r f a c e e x p l o r a t i o n ; 3) L a b o r a t o r y t e s t i n g and 4) 
Geo t e c h n i c a l e n g i n e e r i n g a n a l y s i s . 

GEOLOGIC SETTING 

The s i t e i s l o c a t e d near a c o n t a c t between u n c o n s o l i d a t e d 
sediments o f t h e marine t e r r a c e and Montara Mountain g r a n i t i c 
r o c ks (Pampeyan, 1994). The basement rocks are d e s c r i b e d as 
c o n s i s t i n g o f medium- t o c o a r s e l y c r y s t a l l i n e , f o l i a t e d g r a n i t i c 
r o c k , which i s h i g h l y f r a c t u r e d and deeply weathered. An un
named, i n a c t i v e f a u l t passes c l o s e t o t h e b u i l d i n g s i t e . 
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The n e a r e s t a c t i v e f a u l t s i n c l u d e t h e San G r e g o r i o / S e a l Cove 
F a u l t , a p p r o x i m a t e l y 0.6 m i l e s southwest o f t h e s i t e and t h e San 
Andreas F a u l t , about 6.4 m i l e s t o t h e n o r t h e a s t and t h e Hayward 
F a u l t , mapped on t h e western margin o f t h e East Bay H i l l s . 
These f a u l t s have been sources f o r s e v e r a l s t r o n g earthquakes i n 
t h e h i s t o r i c p a s t . I n a d d i t i o n , t h e Working Group (2008) 
p r e d i c t e d t h a t t h e r e i s a 63 p e r c e n t chance o f a magnitude 6.7 
or g r e a t e r earthquake on one or more o f t h e major Bay Area 
f a u l t s w i t h i n t h e n e x t 30 y e a r s . 

GEOLOGIC HAZARDS 

Since no mapped a c t i v e f a u l t s pass t h r o u g h t h e s i t e , i t i s our 
o p i n i o n t h a t t h e p r o b a b i l i t y o f f a u l t r u p t u r e a f f e c t i n g t h e s i t e 
i s low. Since dense t e r r a c e d e p o s i t s and weathered g r a n i t i c 
r o c k u n d e r l i e t h e s i t e , t h e p r o b a b i l i t y t h a t l i q u e f a c t i o n w i l l 
a f f e c t t h e b u i l d i n g d u r i n g earthquakes i s a l s o low. Because o f 
t h e s i t e ' s moderate topography and s t r o n g s o i l , t h e p r o b a b i l i t y 
o f l a n d s l i d e s a f f e c t i n g t h e p r o j e c t i s low. 

On t h e b a s i s o f t h e h i s t o r i c a l s e i s m i c r e c o r d i n t h e Bay Area, 
i t i s reasonable t o assume t h a t t h e proposed b u i l d i n g w i l l be 
s u b j e c t t o moderate t o severe earthquake s h a k i n g d u r i n g t h e 
l i f e t i m e o f t h e proposed s t r u c t u r e . The e a r t h q u a k e - s h a k i n g 
hazard can be m i t i g a t e d p r o v i d e d t h a t Code c o m p l i a n t s e i s m i c 
d e s i g n and c o n s t r u c t i o n i s f o l l o w e d . 

SITE CHARACTERISTICS 

Surface Features 

At t h e t i m e o f our i n v e s t i g a t i o n , t h e s i t e was vacant and 
covered w i t h n a t u r a l v e g e t a t i o n and t r e e s . The p r o p e r t y slopes 
m o d e r a t e l y t o t h e southwest and c o n t a i n s s u f f i c i e n t r e l i e f t o be 
w e l l d r a i n e d . 

E x p l o r a t i o n Method 

Two b o r i n g s were d r i l l e d on t h e s i t e w i t h a p o r t a b l e MinuteMan 
d r i l l r i g t o depths o f 6 and 7 f e e t . Both b o r i n g s encountered 
r e f u s a l i n weathered g r a n i t i c r o c k or dense t e r r a c e d e p o s i t s . 

The b o r i n g s were advanced u t i l i z i n g a c o n t i n u o u s d r i v e sample 
t e c h n i q u e . I n t h e b o r i n g s , 3 - i n c h , 2.5-inch and 2 - i n c h O.D. 
s p l i t - b a r r e l samplers were d r i v e n c o n s e c u t i v e l y i n 2 - f o o t 
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i n t e r v a l s t o achieve t h e t o t a l depths. A 140-pound hammer 
sup p o r t e d by a p o r t a b l e t r i - p o d drove t h e samplers. 

A f t e r c o r r e c t i n g f o r t h e l a r g e r d iameter samplers, Standard 
p e n e t r a t i o n r e s i s t a n c e was t a b u l a t e d f o r t h e m i d d l e 12 inches o f 
each i n t e r v a l d r i v e n . The e a r t h m a t e r i a l s were c o n t i n u o u s l y 
logged and sampled by our g e o l o g i s t . The lo g s o f t h e b o r i n g s 
showing t h e r e s u l t s o f our l a b o r a t o r y water c o n t e n t , as w e l l as 
th e s t a n d a r d p e n e t r a t i o n blow-counts are c o n t a i n e d on P l a t e s 3 & 
4. P l a t e 5 i s t h e Key t o t h e B o r i n g Logs. D e t a i l e d r e s u l t s o f 
th e l a b o r a t o r y t e s t s are c o n t a i n e d Appendix A. 

Subsurface C o n d i t i o n s 

The b o r i n g s encountered 2 t o 3 f e e t o f brown, f i r m t o s t i f f , 
sandy c l a y , u n d e r l a i n by brown, dense, c l a y e y sand (weathered 
g r a n i t i c r o c k or t e r r a c e d e p o s i t s ) t o t h e maximum depth e x p l o r e d 
o f 7 f e e t . 

A c c o r d i n g t o t h e l a b o r a t o r y t e s t s , t h e s u r f a c e s o i l e x h i b i t s low 
p l a s t i c i t y and expansion p o t e n t i a l ( P l a s t i c i t y Index = 13). 

We d i d not encounter ground water seepage i n t h e b o r i n g s . The 
amount o f n e a r - s u r f a c e seepage and l e v e l o f t h e ground water 
can, however, v a r y w i t h changes i n annual r a i n f a l l and from 
season t o season. 

CONCLUSIONS AND RECOMMENDATIONS 

I n our o p i n i o n , t h e s i t e i s s u i t a b l e f o r t h e proposed 
improvements p r o v i d e d t h e recommendations c o n t a i n e d i n t h i s 
r e p o r t are f o l l o w e d . The s o i l s encountered i n t h e b o r i n g s 
p r o v i d e good f o u n d a t i o n s u p p o r t f o r t h e proposed s t r u c t u r e s . 
The p r i m a r y g e o t e c h n i c a l c o n s i d e r a t i o n s are s t r o n g s e i s m i c 
s h a k i n g d u r i n g a f u t u r e earthquake and c o n t r o l o f s i t e d r a i n a g e . 

Due t o t h e moderate slope and se i s m i c s e t t i n g , we recommend t h a t 
t h e r e s i d e n c e be su p p o r t e d on a p i e r and grade beam f o u n d a t i o n . 
I n o r d e r t o p r e v e n t seepage o f water i n t o t h e c r a w l space, we 
recommend t h a t a f o u n d a t i o n d r a i n be i n s t a l l e d around t h e u p h i l l 
p e r i m e t e r o f t h e s t r u c t u r e . 

Seismic Design 

U t i l i z i n g a S i t e Class C, t h e p r o j e c t s t r u c t u r a l e n gineer s h o u l d 
determine t h e se i s m i c parameters t o be used w i t h t h e 2013 
C a l i f o r n i a B u i l d i n g Code. 
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E r o s i o n C o n t r o l 

During r a i n y season c o n s t r u c t i o n , b a r r e n s o i l s u r f a c e s s h o u l d be 
p r o t e c t e d from e r o s i v e r u n o f f . S i l t s h o u l d not be a l l o w e d t o 
m i g r a t e onto n e i g h b o r i n g p r o p e r t i e s . 

S i t e P r e p a r a t i o n , Grading and Compaction 

Areas t o be developed s h o u l d be s t r i p p e d o f a l l v e g e t a t i o n and 
o r g a n i c m a t e r i a l . S t r i p p i n g depths s h o u l d be d etermined i n t h e 
f i e l d a t t h e t i m e o f c o n s t r u c t i o n , b u t f o r p l a n n i n g purposes an 
average s t r i p p i n g depth o f 4 inches may be assumed. Organic 
s t r i p p i n g s may be s t o c k p i l e d f o r subsequent use i n l a n d s c a p i n g . 
The r e s u l t i n g subgrade sh o u l d be s c a r i f i e d t o a depth o f 6 
inches and compacted t o a t l e a s t 90 p e r c e n t r e l a t i v e compaction. 

I f e n g i n e e r e d f i l l i s planned f o r t h e b u i l d i n g pad s h o u l d be 
s u p p o r t e d by a base key a t l e a s t 10 f e e t wide and s l o p i n g a t a 2 
p e r c e n t g r a d i e n t i n t o t h e n a t u r a l s l o p e . The h e e l o f t h e key 
s h o u l d c o n t a i n a s u b d r a i n c o n s i s t i n g o f a 4-inch diameter 
p e r f o r a t e d PVC Schedule 40 or e q u i v a l e n t s t r e n g t h p i p e 
surrounded by a p r i s m o f Class 2 Permeable M a t e r i a l . As t h e 
l e v e l o f t h e f i l l r i s e s , i t s h o u l d be benched i n t o competent 
n a t i v e s o i l u n t i l t h e pad grade i s reached. 

Engineered f i l l f o r t h e b u i l d i n g pad or t h e d r i v e w a y subgrade 
sho u l d be compacted t o a t l e a s t 90 p e r c e n t r e l a t i v e compaction, 
based on ASTM D1557, l a t e s t e d i t i o n l a b o r a t o r y compaction t e s t 
procedure. Aggregate base p l a c e d i n t h e d r i v e w a y s h o u l d be 
compacted t o a t l e a s t 95 p e r c e n t r e l a t i v e compaction. Any o t h e r 
i m p o r t e d f i l l s h o u l d be non-expansive, h a v i n g a P l a s t i c i t y Index 
o f 12 or l e s s . 

Foundation 

The proposed r e s i d e n c e s h o u l d be s u p p o r t e d on d r i l l e d , c a s t e - i n -
p l a c e , r e i n f o r c e d c o n c r e t e p i e r s d e r i v i n g s k i n f r i c t i o n a l 
s u p p o r t from t h e u n d e r l y i n g s o i l and weathered r o c k . The p i e r s 
s h o u l d be a t l e a s t 12 inches i n diameter and extend a t l e a s t 10 
f e e t deep. We recomm.end t h a t a v e r t i c a l s k i n f r i c t i o n v a l u e o f 
400 pounds per square f o o t s t a r t i n g a t a depth of 2 f e e t below 
t h e ground s u r f a c e be used i n d e s i g n . The s k i n f r i c t i o n v a l u e 
may be i n c r e a s e d by 1/3 t o account f o r wind and s e i s m i c l o a d s . 

On t h e b a s i s o f t h e d e s i g n l o a d s , t h e p r o j e c t s t r u c t u r a l 
e n g ineer s h o u l d determine p i e r r e i n f o r c e m e n t . 
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End b e a r i n g o f p i e r s s h o u l d be n e g l e c t e d due t o t h e d i f f i c u l t y 
o f c l e a n i n g out s m a l l diameter p i e r h o l e s . A l t h o u g h t h e p i e r s 
are designed f o r f r i c t i o n a l r e s i s t a n c e , care s h o u l d be e x e r c i s e d 
t o keep p i e r h o l e s f r e e o f d e b r i s , loose c u t t i n g s and f a l l - i n 
p r i o r t o p l a c i n g r e i n f o r c i n g s t e e l and c o n c r e t e . 

During p i e r d r i l l i n g , t h e c o n t r a c t o r s h o u l d be pre p a r e d f o r t h e 
p o s s i b i l i t y o f e n c o u n t e r i n g ground water seepage. Ground water 
pumping, t h e t r e m i e method or d r i l l i n g and p o u r i n g c o n c r e t e 
s i m u l t a n e o u s l y are common methods used when p i e r d r i l l i n g i n 
h i g h ground water or perched water c o n d i t i o n s . 

Resistance t o l a t e r a l loads may be p r o v i d e d by p a s s i v e p r e s s u r e 
e q u i v a l e n t t o a f l u i d w e i g h i n g 400 pounds per c u b i c f o o t ( p c f ) , 
b e g i n n i n g a t a depth o f 2 f e e t and a c t i n g over 1.5 p i e r 
d i a m e t e r s . 

Slabs-On-Grade 

A l l l o o s e f i l l and t o p s o i l s h o u l d be removed from i n t e r i o r , 
e x t e r i o r and garage s l a b areas. A f t e r t h i s work i s done, t h e 
s l a b s may be su p p o r t e d d i r e c t l y on compacted f i l l or p r e p a r e d 
n a t u r a l s o i l . Where m i g r a t i o n o f water vapor would be 
d e t r i m e n t a l , an impermeable vapor b a r r i e r , 1 5 - m i l Stego Wrap or 
b e t t e r s h o u l d be p r o v i d e d between t h e g r a v e l and t h e s l a b . I t 
may be pr u d e n t t o p l a c e an a d d i t i o n a l 2 inches o f sand over t h e 
membrane t o p r o t e c t i t d u r i n g c o n s t r u c t i o n . Slabs s h o u l d be 
r e i n f o r c e d w i t h a t l e a s t No. 3 bars a t 18-inch c e n t e r s , b o t h 
ways, and be p r o v i d e d w i t h c o n t r o l j o i n t s t o reduce c r a c k i n g . 

R e t a i n i n g Walls 

R e t a i n i n g w a l l f o u n d a t i o n s can be designed u s i n g t h e same 
parameters g i v e n above under "Foundations." 

R e t a i n i n g w a l l s s u p p o r t i n g l e v e l b a c k f i l l s h o u l d be designed t o 
r e s i s t an a c t i v e e a r t h p r e s s u r e e q u i v a l e n t t o a f l u i d w e i g h i n g 
40 p c f and 65 pounds per c u b i c f o o t f o r a b a c k f i l l s l o p i n g a t 
2:1 (H:V). Values f o r b a c k f i l l s l o p i n g between h o r i z o n t a l and 
2:1 may be c a l c u l a t e d on t h e b a s i s o f s t r a i g h t - l i n e 
i n t e r p o l a t i o n . Any w a l l t h a t i s r e s t r a i n e d from r o t a t i o n s h o u l d 
be designed t o r e s i s t an a d d i t i o n a l u n i f o r m p r e s s u r e o f 100 p s f . 
One-half or o n e - t h i r d o f any surcharge p r e s s u r e f o r r e s t r a i n e d 
and u n - r e s t r a i n e d w a l l s , r e s p e c t i v e l y , s h o u l d be c o n s i d e r e d t o 
ac t on t h e t o p p o r t i o n o f t h e w a l l . 

A l s o , where deemed a p p l i c a b l e by t h e p r o j e c t s t r u c t u r a l 
e n g i n e e r , r e t a i n i n g w a l l s s h o u l d be designed f o r a s e i s m i c 



Mr. Paul McGregor Page 6 
G e o t e c h n i c a l I n v e s t i g a t i o n Report 
Job #14484.10 
May 9, 2014 

l o a d i n g increment ( i n pounds per square f o o t ) equal t o 15 t i m e s 
th e r e t a i n e d s o i l h e i g h t ( i n f e e t ) . The s e i s m i c component can 
be c o n s i d e r e d as a l i n e l o a d a c t i n g a t a p o i n t 0.5 times t h e 
w a l l h e i g h t above t h e base o f t h e w a l l . The s e i s m i c l o a d i n g 
increment s h o u l d be added t o t h e s t a t i c p r e s s u r e s g i v e n above. 
When c o n s i d e r i n g t h e combined e f f e c t o f s t a t i c and s e i s m i c 
l o a d i n g , i t i s a c c e p t a b l e t o use a f a c t o r o f s a f e t y o f 1.1 f o r 
o v e r t u r n i n g and s l i d i n g . 

The above v a l u e s assume t h a t adequate dr a i n a g e i s p r o v i d e d 
b e h i n d t h e r e t a i n i n g w a l l s t o p r e v e n t t h e b u i l d - u p o f 
h y d r o s t a t i c p r e s s u r e . The back d r a i n s s h o u l d c o n s i s t o f 4-inch 
diameter p e r f o r a t e d (Schedule 40 or b e t t e r ) PVC p i p e s l o p e d t o 
d r a i n by g r a v i t y , and o f c l e a n , f r e e - d r a i n i n g crushed r o c k or 
g r a v e l . The g r a v e l b l a n k e t s h o u l d be a t l e a s t 12 inches wide 
and extend t o w i t h i n 1 f o o t o f t h e s u r f a c e . The upper f o o t 
s h o u l d be b a c k f i l l e d w i t h compacted s o i l t o m i n i m i z e s u r f a c e 
water i n f i l t r a t i o n . D r a i n r o c k s h o u l d be s e p a r a t e d from t h e 
s o i l by M i r a f i 140N f i l t e r f a b r i c . The p e r f o r a t e d p i p e s h o u l d 
be connected t o a 4-inch diameter s o l i d PVC p i p e , which d r a i n s 
by g r a v i t y t o an a c c e p t a b l e o u t f a l l l o c a t i o n . 

A s y n t h e t i c d r a i n a g e mat ( M i r a d r a i n or e q u i v a l e n t ) can be used 
i n s t e a d o f t h e d r a i n r o c k . The s y n t h e t i c d r a i n a g e m a t e r i a l 
s h o u l d be i n s t a l l e d a c c o r d i n g t o t h e m a n u f a c t u r e r ' s 
s p e c i f i c a t i o n s . I f d r a i n a g e mat i s used beh i n d w a l l s , t h a n t h e 
remainder o f t h e b a c k f i l l can be e i t h e r f r e e - d r a i n i n g g r a v e l or 
compacted s t r u c t u r a l f i l l . 

We recommend t h a t t h e ground s u r f a c e b e h i n d r e t a i n i n g w a l l s be 
s l o p e d t o d r a i n i n a p o s i t i v e manner so t h a t ponding and e r o s i o n 
do not occur. Under no c i r c u m s t a n c e s s h o u l d s u r f a c e water be 
d i v e r t e d i n t o t h e w a l l back-drainage system. 

R e t a i n i n g w a l l s s h o u l d be t h o r o u g h l y w a t e r p r o o f e d . These 
r e t a i n i n g w a l l s w i l l y i e l d s l i g h t l y d u r i n g b a c k f i l l i n g ; 
t h e r e f o r e , t h e w a l l s s h o u l d be b a c k f i l l e d w i t h l i g h t equipment 
p r i o r t o b u i l d i n g on or a d j a c e n t t o them. 

Foundation D r a i n 

I n o r d e r t o i n t e r c e p t s u r f a c e water t e n d i n g t o seep under t h e 
grade beam and i n t o t h e c r a w l space, where t h e f o u n d a t i o n i s not 
s u p p o r t e d by a d r a i n e d r e t a i n i n g w a l l , we recommend t h a t a 
f o u n d a t i o n d r a i n be c o n s t r u c t e d around t h e u p h i l l p e r i m e t e r o f 
th e s t r u c t u r e . The f o u n d a t i o n d r a i n s h o u l d be l o c a t e d 
a p p r o x i m a t e l y 18 inches away from t h e w a l l s . I t s h o u l d f o l l o w 
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t h e c o n f i g u r a t i o n o f t h e b u i l d i n g as much as p r a c t i c a l and can 
be i n t e g r a t e d w i t h p e r i m e t e r r e t a i n i n g w a l l subdrainage. 

The s u b d r a i n s h o u l d c o n s i s t o f a 12-inch wide t r e n c h t h a t 
extends a minimum o f 12 inches below t h e c r a w l space or s l a b 
e l e v a t i o n . The t r e n c h s h o u l d slope a minimum o f 2 p e r c e n t from 
t h e h i g h p o i n t ( s ) i n t h e d i r e c t i o n o f t h e o u t f a l l ( s ) . The s o i l s 
exposed i n t h e t r e n c h e x t e r i o r s h o u l d be l i n e d a l s o w i t h t h e 
M i r a f i f i l t e r f a b r i c . A f t e r about 1 i n c h o f 3/4 t o 1/2-inch 
d r a i n r o c k has been p l a c e d a l o n g t h e bottom o f t h e t r e n c h , a 4-
i n c h d i a m e t e r , p e r f o r a t e d PVC p i p e s h o u l d be p l a c e d 
( p e r f o r a t i o n s down) i n t h e bottom o f t h e t r e n c h . Outside t h e 
b u i l d i n g p e r i m e t e r , t h e p e r f o r a t e d p i p e s h o u l d be connected t o 
4-inch, s o l i d PVC p i p e p l a c e d i n t h e t r e n c h (es) s l o p e d t o d r a i n 
t o e r o s i o n - p r o t e c t e d o u t f a l l p o i n t ( s ) . The s u b d r a i n t r e n c h 
s h o u l d be b a c k f i l l e d t o w i t h i n 6 inches o f t h e s u r f a c e w i t h 
d r a i n r o c k . The f i l t e r f a b r i c s h o u l d be f o l d e d over t h e t o p o f 
t h e g r a v e l and t h e remainder of t h e s u b d r a i n t r e n c h and t h e 
e n t i r e o u t f a l l t r e n c h ( e s ) s h o u l d be b a c k f i l l e d w i t h compacted 
o n - s i t e s o i l . I n s t a l l Y-shaped c l e a n o u t s a t 90-degree bends and 
a t d i s t a n c e s o f 50 f e e t i n t h e p i p e system. 

Surface Drainage 

The s t r u c t u r e s h o u l d be p r o v i d e d w i t h r o o f g u t t e r s and 
downspouts, connected t o a s o l i d p i p e system t o conduct r o o f 
water t o a s t r e e t or o t h e r approved d i s c h a r g e f a c i l i t y . 
P o s i t i v e s u r f a c e g r a d i e n t s s h o u l d be p r o v i d e d next t o t h e 
b u i l d i n g t o conduct s u r f a c e water away from t h e f o u n d a t i o n . 
Slope t h e s o i l away from t h e s t r u c t u r e and compact between t h e 
f o u n d a t i o n w a l l and t h e s u b d r a i n t r e n c h . 

P e r i o d i c l a n d maintenance may be r e q u i r e d . Surface and 
s u b s u r f a c e d r a i n a g e f a c i l i t i e s s h o u l d be checked f r e q u e n t l y , and 
cleaned and m a i n t a i n e d as necessary. 

REFERENCES CITED 
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INVESTIGATION LIMITATIONS 

Th i s r e p o r t has been pr e p a r e d i n accordance w i t h g e n e r a l l y 
accepted g e o t e c h n i c a l e n g i n e e r i n g p r i n c i p l e s and p r a c t i c e s and 
i s i n accordance w i t h t h e standards o f p r a c t i c e s e t by t h e 
g e o t e c h n i c a l c o n s u l t a n t s i n t h e area. T h i s acknowledgment i s i n 
l i e u o f a l l w a r r a n t i e s , e i t h e r expressed or i m p l i e d . 

T h i s r e p o r t i s s u b m i t t e d w i t h t h e u n d e r s t a n d i n g t h a t i t i s t h e 
c l i e n t ' s r e s p o n s i b i l i t y t o ensure t h a t t h e recommendations o f 
t h i s r e p o r t are made known t o t h e d e s i g n p r o f e s s i o n a l s i n v o l v e d 
w i t h t h e p r o j e c t ; t h a t t h e y are i n c o r p o r a t e d i n t o t h e 
c o n s t r u c t i o n drawings; and t h a t t h e necessary steps are t a k e n t o 
see t h a t t h e c o n t r a c t o r and s u b c o n t r a c t o r s c a r r y out t h e 
recommendations i n t h e f i e l d . 

T h i s r e p o r t has been pr e p a r e d f o r t h e e x c l u s i v e use o f Mr. Paul 
McGregor and h i s c o n s u l t a n t s f o r s p e c i f i c a p p l i c a t i o n t o t h e 
b u i l d i n g o f a r e s i d e n c e a t 15̂ "̂  S t r e e t and East Avenue (APN 037-
015-090) i n Montara, C a l i f o r n i a . I n t h e event t h a t t h e r e are 
any changes i n t h e n a t u r e , d e s i g n or l o c a t i o n o f t h e p r o j e c t or 
i f any f u t u r e a d d i t i o n s or a p p u r t e n a n t s t r u c t u r e s are planned, 
t h e c o n c l u s i o n s and recommendations c o n t a i n e d i n t h i s r e p o r t 
s h a l l not be c o n s i d e r e d v a l i d u n l e s s (1) t h e p r o j e c t changes are 
reviewed by us and (2) t h e c o n c l u s i o n s and recommendations 
p r e s e n t e d i n t h i s r e p o r t are m o d i f i e d or v e r i f i e d i n w r i t i n g . 

T h i s r e p o r t does not n e c e s s a r i l y r e p r e s e n t a l l o f t h e 
i n f o r m a t i o n t h a t has been communicated by us t o Mr. McGregor 
d u r i n g t h e course o f t h i s engagement and our r e n d e r i n g o f 
p r o f e s s i o n a l e n g i n e e r i n g s e r v i c e s t o him. R e l i a n c e on t h i s 
r e p o r t by p a r t i e s o t h e r t h a n those d e s c r i b e d above must be a t 
t h e i r own r i s k u n l e s s we are f i r s t c o n s u l t e d as t o t h e p a r t i e s ' 
i n t e n d e d use of t h i s r e p o r t and o n l y a f t e r we o b t a i n t h e w r i t t e n 
consent o f Mr. Paul McGregor t o d i v u l g e i n f o r m a t i o n t h a t may 
have been communicated t o him. 

I n a d d i t i o n , t h e p r a c t i c e o f g e o t e c h n i c a l e n g i n e e r i n g e v o l v e s 
over t i m e . T h e r e f o r e , we s h o u l d be c o n s u l t e d t o update t h i s 
r e p o r t i f c o n s t r u c t i o n i s not performed w i t h i n 12 months. 

Subsurface c o n d i t i o n s c o u l d v a r y between those i n d i c a t e d by t e s t 
b o r i n g s and i n t e r p r e t e d from s u r f a c e f e a t u r e s . T h e r e f o r e , a 
r e p r e s e n t a t i v e o f t h i s o f f i c e s h o u l d be r e t a i n e d t o p r o v i d e 
c o n s t r u c t i o n o b s e r v a t i o n s e r v i c e s , t o observe t h e c o n d i t i o n s , t o 
m o d i f y recommendations, i f necessary, and t o a s c e r t a i n t h a t t h e 
p r o j e c t i s c o n s t r u c t e d i n accordance w i t h t h e recommendations. 



Mr. Paul McGregor Page 9 
G e o t e c h n i c a l I n v e s t i g a t i o n Report 
Job #14484.10 
May 9, 2014 

SUPPLEMENTAL SERVICES 

We recommend t h a t we review t h e f i n a l g r a d i n g , d r a i n a g e and 
f o u n d a t i o n p l a n s f o r conformance w i t h t h e i n t e n t o f our 
recommendations. During c o n s t r u c t i o n , we shou l d observe t h e 
f o u n d a t i o n e x c a v a t i o n s and t h e i n s t a l l a t i o n o f dr a i n a g e 
f a c i l i t i e s t o a s c e r t a i n t h a t our recommendations are f o l l o w e d . 
Upon c o m p l e t i o n o f t h e p r o j e c t , we shou l d p e r f o r m a f i n a l s i t e 
o b s e r v a t i o n and p r e s e n t t h e r e s u l t s o f our work i n a w r i t t e n 
r e p o r t . 

We r e q u e s t t h a t t h e owner i n f o r m us or t h e owner's 
r e p r e s e n t a t i v e w i t h r e g a r d t o c o n s t r u c t i o n s c h e d u l i n g . We 
re q u e s t a t l e a s t 2 days n o t i c e t o a l l o w f o r our s c h e d u l i n g and 
p r e p a r a t i o n . We cannot accept r e s p o n s i b i l i t y f o r items t h a t we 
are not n o t i f i e d t o observe. 

The f o l l o w i n g p l a t e s are a t t a c h e d and complete t h i s r e p o r t : 

P l a t e 1 - V i c i n i t y Map 
P l a t e 2 - S i t e Plan 
P l a t e s 3 & 4 - Logs o f Bo r i n g s 
P l a t e 5 - Key t o Logs o f Borin g s 

We a p p r e c i a t e t h e o p p o r t u n i t y t o have been o f s e r v i c e t o you, 
I f you have any q u e s t i o n s , please c a l l . 

Very t r u l y y o u r s , 

BUCKLEY ENGINEERING ASSOCIATES, INC. 

David W. Buckley, 
C i v i l Engineer 34386 

D i s t r i b u t i o n : e l e c t r o n i c and 3 bound copies t o Mr. McGregor 
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Primary Divisions GROUP 
SYMBOL Secondary Divisions 

o 
W 
Q 
LU 
Z 

O 
HI 
CO 

o 

< 
a: o m o 
Li. UJ 
O Z N 
u. S CO 

o 2 

GRAVELS 

MORE THAN HALF 
OF COARSE 
FRACTION IS 

LARGER THAN 
NO. 4 SIEVE 

SANDS 

MORE THAN HALF 
OF COARSE 
FRACTION IS 

SMALLER THAN 
NO. 4 SIEVE 

CLEAN 
GRAVELS 

(LESS THAN 5% FINES) 

GW 
Well graded gravels, gravel-sand mixtures, little or no fines. 

GP 
Poorly graded gravels or gravel-sand mixtures, little or no fines. 

GRAVEL 
WITH 
FINES 

GM 
Silty gravels, gravel-sand-silt mixtures, non-plastic fines. 

GC 
Clayey gravels, gravel-sand-clay mixtures, plastic fines. 

CLEAN 
SANDS 

(LESS THAN 5% FINES) 

SW 
Well graded sands, gravelly sands, little or no fines. 

SP 
Poorly graded sands or gravelly sands, little or no fines. 

SANDS 
WITH 
FINES 

SM 
Silty sands, sand-silt mixtures, non-plastic fines. 

s c 
Clayey sands, sand-clay mixtures, plastic fines. 

Q 
LU 

2 ° 
z 

< 2 tN 

LU ce 5 a: m 1-

9 ^ 

SILTS AND CLAYS 

LIQUID LIMIT IS 
L E S S THAN 50% 

ML 
Inorganic silts and very fine sands, rock flour, silty or clayey fine 

sands or clayey silts with slight plasticity. 

CL 
Inorganic clays of low to medium plasticity, gravelly clays, sandy 

clays, silty clays, lean clays. 

OL 
Orangic silts and organic silty clays of low plasticity 

SILTS AND CLAYS 

LIQUID LIMIT IS 
GREATER THAN 50% 

MH 
Inorganic silts, micaceous or diatomaceous fine sandy or silty 

soils, elastic. 

CH 
Inorganic clays of high plasticity fat clays. 

OH 
Organic clays of medium to high plasticity organic silts. 

HIGHLY ORGANIC SOILS Pt 
Peat and other highly organic soils. 

Definition of Terms 

U.S. Standard Series Sieve 
200 40 10 

aear Square Sieve Openings 
3/4" 3" 12" 

SILTS AND CLAY 
SAND GRAVEL 

COBBLES BOULDERS SILTS AND CLAY 
FINE MEDIUM COARSE FINE COARSE 

COBBLES BOULDERS 

Grain Sizes 

S A N D A N D G R A V E L S B L O W S / F O O T * 

VERY LOOSE 0-4 

LOOSE 4-10 

MEDIUM DENSE 1 0 - 3 0 

DENSE 3 0 - 5 0 

VERY DENSE OVER 50 

SILTS A N D CLAYS S T R E N G T H ** B L O W S / F O O T * 

VERY SOFT 0 - 1 / 4 0 - 2 

SOFT 1/4-1/2 2 - 4 

FIRM 1/2-1 4 - 8 

STIFF 1 - 2 8 - 1 6 

VERY STIFF 2 - 4 1 6 - 3 2 

HARD OVER 4 OVER 32 

Relative Density Consistency 
• Number of blows of 140 pound hammer falling 30 inches to drive a 2 inch O.D. (1-3/8 inch I.D.) split spoon (ASTM D-1586) 
* Unconfined compressive strength in tons/sq. ft. as determined by laboratory testing or approximated by the standard penetration 

test (ASTM D-1586), pocket penetrometer, torvane, or visual observation. 
Sample location; blow counts listed are from the bottom 12 inches of 18- inch drive sample. 

Unified Soil Classification System (ASTM D-2487) 

Bucldey Engineering 
Associates, Inc. Date 5-9-14 

KEY TO BORINGS 
15th street & East Avenue 

Montara, Califbmla 

Plate 
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Moisture-Density-Porosity Report 
Cooper Testing Labs, inc. (ASTiVi D 2937) 

CTL Job No: 
Client: 

146-106 
Buckley Engineering 
15th St. Montara 

Project No. 
Date: 
Remarks: 

14484.10 
05/05/14 

By:RU 

Boring: 
Sample: 
Depth, ft: 

B2 

5.5-7 
Visual 
Description: 

Strong 
Brown 
Clayey 
SAND 

Actual G 
s 

Assumed G 
B 

Moisture, % 25.7 
Wet Unit wt, pcf 
Dry Unit wt, pcf 
Dry Bulk Dens.pb, (g/cc) 

Saturation, % 
Total Porosity, % 
Volumetric Water Cont,ew 

Volumetric Air Cent., ©a 

Void Ratio 
Series 1 2 3 4 5 6 7 8 
Note: All reported parameters are from the as-received sample condition unless othenwise noted. If an assumed specific gravity (Gs) was used then the saturation, 
porosities, and void ratio should be considered approximate. 

— Column J 
— Column F 
— Column J 

15 20 25 
Moisture Content, % 



LIQUID AND PLASTIC LIMITS TEST REPORT 

50 
LIQUID LIMIT 

110 

29.8 

29.2 

N 

z 
LU 
I-
z 
o 
o a. 
LU . 

28.6 

28.0 

27.4 

26.8 
10 NUMBER OF BLOWS 

20 25 30 40 

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uses 
Very Dark Yellowish Brown Lean Clayey SAND 28 15 13 

Project No. 146-106 Client: Buckley Engineering Remarks: 

Project: 15th St. Montara - 14484-10 • 
• Source: Bl Elev./Depth: 0-2' 

LIQUID AND PLASTIC LIMITS TEST REPORT 

COOPER TESTING LABORATORY Figure 



#200 Sieve Wash Analysis 
ASTM D 1140 

Job No.: 146-106 Project No.: 14484.10 Run By: MP 
Client: Buckley Engineering Date: 5/7/2014 Checlted By: DC 

Project: 15th St. Montara 
Boring: 

Sampie: 
Depth, ft.: 

Bl 

0-2 
Soli Type: Very Dark 

Yellowish 
Brown Lean 

Clayey 
SAND 

Wt of Dish & Dry Soil, gm 584.0 
Weight of Dish, gm 316.3 
Weight of Dry Soil, gm 267.7 
Wt. Ret. on #4 Sieve, gm 0.9 
Wt. Ret. on #200 Sieve, gm 155.3 
% Gravel 0.3 
% Sand 57.7 
% Silt & Clay 42.0 
Remarks: As an added b e n e f i t t o our c l i e n t s , the g r a v e l f r a c t i o n may be i n c l u d e d i n t h i s r e p o r t . Whether or not i t i s 
in c l u d e d i s dependent upon b o t h the t e c h n i c i a n ' s time a v a i l a b l e and i f t h e r e i s a s i g n i f i c a n t enough amount o f g r a v e l . 
The g r a v e l i s always i n c l u d e d i n the percent r e t a i n e d on the #200 sieve b u t may not be weighed s e p a r a t e l y t o determine 
the percentage, e s p e c i a l l y i f t h e r e i s o n l y a t r a c e amount, (5% or l e s s ) . 


