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]nnVàdsV�

tcd̀�

uVdvb̀

mUTwǹYo
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À

EMRs

<̀

A

<

J

D

?

=

O@:Q� Dj<<j<BAC

OK@PN�EY� tOW

KQSTWQO�  

0KLtQF:�NL>�<BACJC=A

F/QFsQO�EY� @W

�
TN
:
�U
TR
Q
��
�s
"�
u
�
�

�u
)
�
�
��

u
<
B
A
C
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
0
K
L
t
Q
F
:
�N
M
V
E
Q
K
��
�<
B
A
C
J
C
=
A
>B
B
A
@
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
L
U
U
TF
Q
�U
TR
:
Q
K
��
�0
R
Q
@
W
@
N
:
L
N

�
TN
:
�:
Q
V
0
R
@
:
Q
��
�Q
�s
R
U
u
W
:
@
N
O
@
K
O
u
	
TN
:
u
R
TE
K
@
K
Y
u
<
B
A
C
>	
R
E
��
�v
u
u
s
R
U
u
E
L
K
TN
	
j:
Q
W
:
�0
T:
�W
L
TR
�R
L
	
w

0
R
L
:
:
Q
O
��
�B
?
jA
B
j<
B
A
C
��
A
B
�J
<
�@
V
��
E
Y
��
�t
W
�
"�

W
�
)
$
"�
�:
%
$
�

~ 
~

. 

~ X 
~ - [X 

-~~ 
"\...._/ 

-.. 

~ 
1:..·. · . 
. .-:::. 
~~---

~ ~ 
-~--- -.. 

~ 

I -1 -
~ 

~ ~ -
I ~ : ... 

. ·. 
,:..- . 

... 
. ... ·• 

- . -
~ 

-

G,NFELDER 
~ Bright People. Right Solutions. 



���������	
�����
���
��
���
����

�������������������� ��������!"���
#�
$����%

&
��
"�'����"��$�#�!��$'$
�$�

��()����*���������� ��������!"�
$����%

&
��
"�'����"�%�
�

%$�+��!��$'$
�$��,-�
��.�
/

����������������0�
$�������
�$1�
��
$�

��
�"����� ��������!"�!$������%�&
��
"�'����"�+$
!

�$
�$


$����%�&
��
"�'��$
��$�!��$'$
�$�

0�
$1�
��
$����
�"�!$������%�&
��
"��$�#�!

�$'$
�$�


�
1 ������"�
$����%�&
��
"��$
�$"��
��$��
�+$�"

�$�#�!����'��$
��$�!��$'$
�$�

�223���43�)�)����������0�
$���

'$��5'1�
��
$����
�"�
�
1 ������"�!$������%

&
��
"�'����"��$
�$

0�
$�������
�$1�
��
$����
�"�!$������%�&
��
"

'$��5'��$
�$

�223���43�)�)����������0�
$���

���
�$1�
��
$����
�"�
�
1 ������"����+$�!$����"

'����"�'$��5'��$
�$

6%$�&�
�
�������$
'�
��$������  
�7�'��$�!

89:;�0�:�&$�����
�5
���5
0��$:��6%$�&�
�
�����

&��#0���$�����%��
�5���
�< 
���9="�>=9?:

%�
���5�$
����@�0$$��@��
�%$�

�����%$�����%��������$'��5�$
ABC?
>D
>D

ABC@E
>D
;=F8G

ABC?
>8
8E

ABC;
9>
9D

ABCH
9>
9?

ABCH
9=
9>

ABCD
99
9;

	IJKLMN<6OI�POQOP�RLSJIT<6RJL��
	
�5
����$
�����
����&�$
+$���5
�
���
����
���
��0�$
���' �$���
:
	OLOI<P�LJ6OU�

9EG

9EG

9EG

9EG

9;G

9EG

9EG

9D:=

9��0�9

P<AJI<6JIV�IOUKP6U

P��%�������M$��
� ���


.<	O�

SROPM�OW.PJI<6RJL

SR	KIO

<1H

X�Y��Z���Z�X[\

AJIRL	�PJ	�A1@

M

!
�K


��
�N
�:
�,
 
�
0/

.
�
�
�
�

�
�]
@
�,̂
/

.
�
�
�
�

�
�]
>
=
=
�,̂
/

P����5�$��8E:99DD=_
P�
���5�$��19>9:9;?9?_
�U5
0��$�B�
�����
��	
���

L���<+����&�$

	
$���M
����
��3̀��̀(4��2ab�(�c

�3̀��̀(4�d�ef2)c

�3̀��̀(4�ghìba�(ec
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Calif or id Stare Certified L2oora ory lo. 2153 

Client: Kleinfelder 

Client's Project No. : 20193961.00IA 

Client's Project Name: PG&E Lockeford Substation 

Date Sampled: 04/09 - I 0/1 9 

Date Received: 

Matrix: 

Authorizat ion: 

Job/Sample No. 

1904167-001 

I 904167-002 

Method: 

Reporting Limit: 

Date Analyzed: 

23-Apr-2019 

Soil 

Laboratory Testing Program 

Sample l.D. 

B-1 /B-2, All Bulks 

B-3/B-4, All Bulks 

r 

Cfieryl ~cMill~ ;= , 
Laboratory Director 

Redox 

(mV) 

+320 

+340 

ASTM D1498 

-

24-Apr-2019 

pH 

6.92 

6.74 

ASTM D4972 

-

24-Apr-2019 

Resistivity 

(As Received) 

(ohms-cm) 

6,500 

6,100 

ASTM G57 

-

25-Apr-2019 

Resistivity 

( 1 00% Saturation) 

(ohms-cm) 

8,600 

6,400 

ASTM G57 

-

25-Apr-2019 

* Results Reported on "As Received" Basis 

N .D. - . one Detected 

Qualitv Control Summarv - All laboratory quality control parameters were found to be within established limits 

Sulfide 

(mg/kg)* 

N. D. 

N.D. 

ASTM 04658M 

50 

25-Apr-2019 

CERCO 
ana l yti ca l 

1100 Willow Pass Court, Suite A 

Concord, CA 94520-1006 

925 462 2771 Fax. 925 462 2775 

www.cercoa na lytica I.com 

Date of Report: 

Chloride 

(mg/kg)* 

N.D. 

N. D. 

ASTM D4327 

15 

24-Apr-2019 

26-Apr-2019 

Sulfate 

(mg/kg)* 

N.D. 

N.D. 

ASTM D4327 

15 

24-Apr-2019 

Page No. I 



LABORATORY TESTING PROGRAM - GEOTECHNICAL 

Test Method 

[JASTM B OOT 
O AASHTO Other (see remarks) 

r 
Boring / 

~ to,,-rtcd (e 

k l e:_"tr11 ~dw. 

9 "-~ .. 4~'-f j-15[ 4 

Test Pit 
,- ., 

S1:).mple Depth , ft. Sample T pe 
B-1 f " 3 I 3 Bulk 
B-1 1 5 SPT X i X I X ! 
B-1 2. 7.5 SPT 

B-1/B-2 JAll ·bulks i Bulk I I 
B-3/B4 !All Bulksi Bulk 

B-2 4 15 SPT x l 
:.!' B-1 Bulk4 4 Bulk 

84 Bulk2 3 Bulk I X J 

B-3 Bulk2 3 Bulk 1 X 

I 

Quanti of Tests 

Unit 

Boring / 
Test Pit Sample Depth, ft. Sample T pe 

Project: PG&E Lockeford Substation 

Date Sampled: 4/9/1 9 to 4/10/1 9 

Date Submitted: 4/1 7/2019 _.;.;...;..c...;=..:.~--------

Submitted By: _A:n_' _d_u_l _S_ad_a_t ______ _ 

; I I 
I I 

i , l 

I x x l x ! x , 

Quan tit cf Tests I I I : ! I I i . 
Unit 

IZ]Test requested ~ Test in progress C8:]Test complete 

Copyright 2014 Kleinfelder 

LAB NUMBER: 

Project No.: 20193961 .001 A 

Task No.: 04-0001 & 05-0000 

Remarks 

Remarks 

! ! 

Rev. 02/17/2014 
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Ï
G

D
�
'
(
)
�
5
��
�
u
�

�
�C
Ï
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Ï
G

D
�
�
(
�
&
;
T�
(
�
9
��
¬
5
��
@G
HJ
>J
C
@G
³
�
5
©
G�

�́µ
¶�́

·̧
¹
º

»�
¼
½
¾
¿
�À
Á
Â
�½
¿
¾
Ã
�Ä
Å
ÆÇ
À
È
ÆÉ
Ê
Á
Ë
�Ç
Ä
Ì
Í
ÉÇ
Ä
�Î
�Â
À
Ï
Ë
�Æ
Ê
�È
Ê
Ð
Ñ
ÒÄ
ÆÄ
Ó�
ÆÔ
Ä
ÇÄ
ÕÊ
ÇÄ
Ö�
À
ÒÒ
�½
×
½
Ë
�Ø
Ä
Ù
ÉÁ
�À
ÕÆ
Ä
Ç�
ÆÔ
Ä
�Ä
Å
ÆÇ
À
È
ÆÉ
Ê
Á
�É
Ë
�È
Ê
Ð
Ñ
ÒÄ
ÆÄ
Â
�Ú
ÉÛ
Ä
ÛÖ
�Ü
Á
Ä
»Â
À
Ï
�½
×
½
�Ï
ÉÄ
ÒÂ
Ë
�Ç
Ä
Ë
Í
ÒÆ
Ë
�

ÉÁ
�Ý
�Â
À
Ï
Ë
�Õ
ÇÊ
Ð
�Ë
À
Ð
Ñ
ÒÄ
�Ë
Í
Ø
Ð
ÉË
Ë
ÉÊ
Á
ÞÛ

ß
Ü
½
à
¼
�

»�
�
×
��
À
Ë
Ë
Í
Ð
Ä
Ë
�Æ
Ô
À
Æ�
À
ÒÒ
�Ð
À
ÆÄ
ÇÉ
À
Ò�
Ñ
ÇÄ
Ë
Ä
Á
Æ�
ÉÁ
�Æ
Ô
Ä
�Ñ
ÇÊ
�
ÉÂ
Ä
Â
�Ë
À
Ð
Ñ
ÒÉ
Á
Ù
�È
Ê
Á
ÆÀ
ÉÁ
Ä
Ç�
ÉË
�È
Ê
Á
Ë
ÉÂ
Ä
ÇÄ
Â
�Ñ
À
ÇÆ
�Ê
Õ�
ÆÔ
Ä
�Ë
À
Ð
Ñ
ÒÄ
�»
��
×
��
Â
Ê
Ä
Ë
�Á
Ê
Æ�
Ä
Å
È
ÒÍ
Â
Ä
�À
Á
Ï
�Ð
À
ÆÄ
ÇÉ
À
Ò�
ÕÇ
Ê
Ð
�

ÆÔ
Ä
�Ë
À
Ð
Ñ
ÒÄ
�Ñ
ÇÉ
Ê
Ç�
ÆÊ
�Ë
À
Ð
Ñ
ÒÄ
�Ñ
ÇÄ
Ñ
À
ÇÀ
ÆÉ
Ê
Á
�Í
Á
ÒÄ
Ë
Ë
�Ç
Ä
Ì
Í
Ä
Ë
ÆÄ
Â
�É
Á
��
ÇÉ
ÆÉ
Á
Ù
�Ø
Ï
�Æ
Ô
Ä
�È
ÒÉ
Ä
Á
ÆÛ

�
��
	�


�
��

�


�

�
��
��
�
�
��
��
�
�

□□□□□□ 

□ 

□ 

□ □□□□□□ 

□ 

□ 

□ 

□ 

□ 



���������	��
��
����������

General COC MAI Work Order # 

6 

~ McCAMPBELL ANALYTICAL, INC. CHAIN OF CUSTODY RECORD 

Q~ 
I 534 W illow Pass Rd. Pittsburg, Ca. 94565-1 70 I Tum Around Time: I Day Rush 2 Day Rush 3 Day Rush sm X Quote# 

Telephone: (877) 252-9262 / Fax: (925) 252-9269 J-Flag / MDL ESL Cleanup Approved Bottle Order # 

www.111cca11112bcll.co111 main@mccam11bcll.com Delivery format: PDF Geo Tracker EDF EDD Write On (DW) EQulS 

Repo11 T o: ~11' ~ ~ ~ C{ • .\-•hi. Bill To: Analysis Requested 

Company: "lt nn·tv..'.IJnlrl~.i "' II 
r i'-

C, 

~I \ - \ - tH~·c;\~\ fQ)J \< Oe_;v-L,\,M n✓-
... ~ >-. -;;; " t:C 

Email: nvV' :;: 
~ ~ 

.. c < e 0 on :?. = z 
'--" Tele: \ 0 0 " ::: ... .,, - ~ Alt Email: ~ ~ ~ 

.... :; _g 
§ 1 ~ ;j u . ~ C> 

0 0 
0 0 = 0 ~ 1 r~ Project Name: Loc\<Qfo<e,{ ~ ""\,~~~1'-tir'\ Project #: 2.o \C\ 5> '-'\ b I , \%' \ft ;::; ~ 0 "' .,, "' E e 0 ~ 

14t 
~ -=1 > 0 

0 "' :;: l ~ ~-= "- < ~ ~ "' '= ~ 
~ . \><.,., t\-\e\'Y'\av\ \.JU2t: 

e + + "' e Q 
.. - !) ~ 

Proj ect Location:\")._ ~b\ C.A ~ 
~::: ~ 0 

~ 2 .. 1l ,E 
I ""' . N on on .,, - .,, = ~ 0 

~ 

~ ~ 
.., _ = ;;; .., 

~ E " " 0~ ;; s = :; u "' .. .. } 
Sampler Signature: ~,l 

~ 
0 "- - - ~ t 

le " 
:!:, "' .. 

~ 
E "' E - ... ~ ~ :;: - ·; 

~ 
] ~ " = - ~ ~ ;;; ,. 

"' 
... " "' r 

SAMPLE ID~ 
- ~ 

"- ~ ~:! :;; = ;;; " ~ 
~ 

t- -Sampling ... " ~ ~ .; ~ "' ... 0 :;: ,:: ±. ,.: Q VJ c- =~ ~ ::, vi "' ~ ~ ~ ~ 

2 "" ·g Matrix Preservative ~u 0 " ~~ = C !:: .,, 
~ =1 

... " .. ~ ; C ~ (/1 ~ ;.( N C "' "' "' "' c.. Location / Field Point Date Time 
6 "' - .:: - .. ~ -~ ~ E ~ ~I < < < < < ~ ~ ;:. ~-; u ... ~~ ~~ 0 ~ c.. c.. c.. C. ... < ~ 

"" ~ ~ :;: " C 
C, ... " "' "' "' "' "' u C, 

.J " 

C<i~ :>•:,:, te 'i1',;.!,~~ 2. ~l.f5fl'" 
~ :o. p..-. Lf 2>Dq ~ x )(- ¼. ~ ~ )<' K_ 

MAI c licn1s MUST disclose :my dangerous chemicals known t.o be present in thd r submitted s::imples in concentrations that may cause immedia1e h:mn or serious future health cndangenncnt as a rl!suh of brief. ~loved, open air, sample h:mdling by MAI s t:iff. 

Non-disclosure incurs an immediate S250 surcharge and the client is subject to full legal liability for hann suffered. Thank you for yo?derstan,,i; and for allowing us to work safely. 

• If metals arc requested for w2tcr samples and the water type (Matrix) is not spccilicd on the chain of custody, MAL "JII <jH~ ~eta ls by _Jx00.8. Comments / lnstntctions 

Please provide an adequate volume of sample. If the volume is not sufficient for a MS/MSD a LCS/LCSD will be prepfn,{lfin its p ace' 1nsl'ftotcd in the rcpon. Lt- \Za~+ Relinquished By / Company Name Date Time r ~eqivedB~ ,:k' )l\1pany Name ,. Dat, Time 

~ -~-z · /k O n : v--1-,, I r ~.th / l-ft1 \ /\°l lf_ (')fr,. ' ,v 'YI I\ ,4-/,l/r l ({J- )/ti u~~,+e 
-·'\) - ( I • I I \ J I . '---.,) 

Matrix Code: DW=Drinking Water. GW=Ground Water, WW=Waste Water, SW=Seawater, S=Soil. SL~Sludge, A=Air, WP=Wipe, O=Other r n cf(> 
Preservative Code: I =4°C 2= 1-lCI 3= 1-12S04 4=HN03 5=Na01-1 6=Zn0Ac/NaOH 7=None Temp l J . K 0 c Initials I 

Page_of _ 
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!"#$�%&''()�*+,,�-(+./�*&00,1234/�56��7$"8"9!:;!

<(''�=3>>�<>'>?@(A>B�CD::E�F"F97F8F�G�=+HB�C7F"E�F"F97F87
@00?BGG)))IJKK+J?1>''IK(J�G�L9J+&'B�J+&AMJKK+J?1>''IK(JNOPQR�STUVWXY�Z[TRX\N

]̂_̀ab�cde f̀ ghijklihmino�pkqr

stuvwux̀u�yf z{|}~|�

�db̀��t��̀xf }�zz��|z{

�t��̀x���f cda����d̂d�_t��dbu_�f�t_̂

]duu_̀uf ]̂_̀ab��ut���a

��_��_a���tabd_àu��tt̂̀ u�_a��ttx��tax_b_ta� �̀� ct

]��btx���̀d̂��_abd�b�ta���_��_a���tabd_àu��tt̂̀ u� �̀� ct c�

�de�̂̀ ���̀ �̀_�̀x�ta���̀� �̀� ct

]�d_a�t�����btx���ù�̀ab� �̀� ct

]�d_a�t�����btx���_�àx���̀a�ù_̂a��_��̀x�dax�ù�̀_�̀x� �̀� ct

]�d_a�t�����btx��d�ù �̀��_b���de�̂̀ �̂d�̀ �̂� �̀� ct

�de�̂̀ ��_a��ut�̀u��tabd_àu���tbb̂̀�� �̀� ct

�de�̂̀ ��tabd_àu��_abd�b� �̀� ct

����_�_̀ab��de�̂̀ ��t̂�è ��tu�_ax_�db̀x�b̀�b� �̀� ct

c��̂�̂�de�̂̀ ��ù�̀_�̀x��_b�_a��t̂x_a��b_e �̀ �̀� ct

c��de�̂̀ ��̀e���̂dav�b̀e�̀udb�ù

�̀� ct c�sdb̀u����w���_d̂���d�̀��̀ut��̀dx��d�̀���at�����̂̀ ��

���d��̀�bd�̂̀ ���ta�ù�̀_�b� �̀ bd̂f�¡¢£�c_budb̀�¤¥¤¦¢�§¥̈ c̈w¤f�
¡¢£�¥¢¢f�¡§£�¢©ª¦«f�¬ª­�

�̀� ct c�

�̀e�f®¦ª̄]

°±²jk�³l�°́ µ¶³m·�̧°¹°º�pkl³n»²¶j³k

�̀� ct�de�̂̀ �����atb̀x����]̂_̀ab�ta�]w]�

�̀� ct�db̀�dax��_e �̀t���t̂̂ �̀b_ta�atb̀x����]̂_̀ab�ta�]w]�

�̀� ct�de�̂̀ u¼��ade �̀atb̀x�ta�]w]�

½²»¾hi�¿iqij¾¶�pkl³n»²¶j³k

½²»¾hi�ÀniµinÁ²¶j³k�²km�Â³hm�Ãj»i�̧ÂÃº�pkl³n»²¶j³k

�de�̂̀ �̂d�̀ �̂���̀�v̀x��tu��tuù�b��ù�̀u�db_ta� �̀� ct

�utÄ̀�bf �|z{Å{~zr||zÆÇ�È³qÉil³nm�½́Êµ¶²¶j³k

 ��̀����̀fsË���]Ë ­

]tee àb�f

���b̀�b̀x�dax�d��̀�bd�̂̀ ���ta�ù�̀_�b� ¢̈ ¦̈ªf�Ì¢£�¥¢¥¦¤f�Ì§£�
¥¤̈f�Ì«£�¥§©f�¡¤£�¥§§f�¡®¦¥�Í�«¦¥­�

�̀� ct c�

Î]����de�̂̀ �f

Ïù �̀]�̂tu_à�b̀�b̀x�dax�d��̀�bd�̂̀ ���ta�ù�̀_�b� ¡̈¦©e���­� �̀� ct c�

�db̀�dax��_e �̀�̀ �̀_�̀x }�zz��|z{�z~Ðz~

�̀ �̀_�̀x���f �_ad��̀ ù�

]w]�d�ù �̀��_b��Ñ�tb̀� �̀� ct c�

ÒÓÔÕ�Ö×�ØÙ�Ö×ÚÛÜÝ�Þß�à��Þß
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&'���	"��	����� 	������� �	���	���'	���(�#	"��	���	����)�	 '��%	*'�	�����+��)	������� ���	��	���$�!�!	 �	'���%

,-.	/.01203.4450678	9:456.44	;440<57=506	>/9;?	
-74	12.172.@	=-54	7@A5402B	=0	-.81	B0:	C	744:D.@8B	
7	<85.6=	2.12.4.6=7=5A.	C	56=.212.=	76@	7118B	=-54	
E.0=.<-65<78F.6E56..256E	2.102=	74	.33.<=5A.8B	
GH	IJHHKLMNO	PQ	RSGR	TGUV	WMKNQRH	WGQ	LNQNXR	YZJ[	
7	80\.2.@	.]104:2.	=0	=-.	4:̂4:237<.	120̂8.D4	
=-7=_	302	@.<7@.4_	-7A.	̂..6	7	1256<5178	<7:4.	03	
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à[bc�

PWTJYWGI�

lYXUTXSW�

���������

	
������
�

�������� ������������� ���� �� ���

�

�� �!����"#��������$������%�&�"'������()*���*����+�'"������,��-�(.�()�������/*���*)�0�����/��

"���*�1��.�*��*2*�'�"�-*"���/�2������#���,��������,"*�/���,#��34!5�6/���"���*�1�*���2�*"�,"�0�

7"�*�.�"��(�+���-(�2*����-*"�����"#�*�������2�"'�����/��$������%�&�"'��.�(�������*�*���"�.��5�

�5��5��8(*""����*�(�$����('+�*���$���*��(��*����

�'++���.'"�+�)-"��*����.��(*""���-*�(�.�'����*����(�9'*(���1����+����('+�*���-(�+��'(��5�8(*""���

-*�(��:+�2��*�����/�'"��,��+����('+����,#����;*""����-�(���(�'�*�1���+/�*9'����/����""�<��/��

�:+�2��*�������,��+�)-"����0��/��(�*�.�(+*�1�����"�-"�+��0������/��+��+(����-�'(���*����

+���*�'�'��)����(����(��'+���/���*)���/����:+�2��*����(�)�*���-��5�����"�(�*�.�(+�)��������

+��+(�����/�'"��,��-"�+�������/����)����#��.�+�)-"��*����.���+/�-*�(��:+�2��*��5�=��*�*���""#0�

�(*""���-*�(��:+�2��*�����/�'"��,���+/��'"�������""�<�+��+(����*����+/�-*"����������2�(��*1/��,�.�(��

�(*""*�1���>�+����/�"����/����(��+"���(��/���?��*�)���(��+����(����+����(5��

�

@/��.�""�<*�1�+���*��(��*�����/�'"��,��*)-"�)�������'(*�1�+����('+�*����.��(*""����/�.��

.�'����*���5�6��(�+�))�����/��+���(�+��(�.�""�<��/��-(�+��'(���.�(��(*""���-*�(�+����('+�*���

+����*����*���/��A���(�"�B*1/<�#�=�)*�*��(��*����AB6=��)��'�"�����(*""����/�.��+����('+�*���

�C(�<������"50�D����5��

�

$���*������<*�/�$/�-��(��E��.��/��D��F�$C$0��(*""���-*�(��:+�2��*�����/�'"��,��*��-�+��������

�--(�2���,#��/��1����+/�*+�"���1*���(�-(*�(����*����""��*����.�(�*�.�(+�)���5�@/����-�/���.��""�-*�(�



� �

������������	
��
��������� �������������� ��������������
�������������������

� !�"�#���$�$%�����&��!%�!'����((����#��)�*�����#��!��!��#��*��!�(��#�#��"����)�� !�$$�"��

$����%�������
���!�"����%�$���#�����!���#%����+������%������*#%��,%�$�(�)�&�������-�#%���

-���%#���#�*��(��$�������$�(�����(��$��������"�!����

�

	$���$!��&����&�"������$��$���)�$���$�(�)�&����!���#��������������������*����!��$#��!#������.��

����#�����*��!%���������-�#�����*������������!�����������������������*�##���$�(�)���$��&��*��$��#�

�#�#%��#�(�����!��$#��!#������,%��!��#��!#���$%�����&��*��*�����#��%������!�"����$���)�$��������

*�$$�&�)����*��!%���������-�#���!����#���$��������!��$#��!#���������������*���$��#�#%��$�#����

�

,%����*#%�#�����������������-�#����$����#%�����������������#�&�$��#%����������#��$�����'��)�#%�#���������

$%��#$�-������!���#������������������-�#����.����������$%��#�� !�"�#���$�� #����&���-�������-�#���

��"��$��#%��� !�"�#���$�$%�����&��!�������$�!%�#%�#���$$�#%����&��#�����!%�������$��$������(���$�

�#�#%��&�##�(����#%����������%�����/��!��#%��*���$�$%�����&����$������#������"��#%����$�**��#����$'���

���!#����������#%��$���$����#%��$%��#$��!��$�����#����!�����&����"���#���"��0���������#%��$%��#$�#��

�!!�((���#����)�$����%����#%�#�(�)��!!���&�#-�����������������!��!��#��*��!�(��#��.#��$�

��!�((������#%�#�����*��$��#�#�"�����(��������������&$��"����!%���������$%��#�� !�"�#����#��

"����)�$��������� !�"�#����!����#���$�*�����#��*��!����$#�����������!�(��#����!��!��#���

�

/#�����������!�(��#�����!��!��#��$%�����&��*��!������#%��$�(����)�#%����������%�����$�!�(*��#���

#������!��#%��*�#��#��������!�"������������!��#%��+���#�#)����$�$*������$����*��#�!��$�#%�#�(�)�

$�##���#��#%��&�##�(����#%��%�����������-�#0(�#%���!��$#��!#�����
 !�"�#������*#%$�$%�����&��

!%�!'���$�"�����#�(�$�&������!��!��#��*��!�(��#�#����$����� !�$$�"��$���(��#�#����%�$���#�

�!!�������1��!��#���$�������*����!��$#��!#����$%�����&����$!%������"��#�!���)���#��#%����������%����

#������!���������#��$������#�����2��������!��!�($#��!�$�$%�����!��!��#��&������-���#������0�����

�����$#���#%���#%��$#�����������!�(��#����#%��$���$����#%��� !�"�#�����������$%��#�!��$#��!#�����

/����!���#�$*�!��$%�����&��*��"��������#%��*�����������!�(��#�!�������������&��!�#����#������-�#%��

��$��#���������*�(*�%�$�����#��(���#�&������!��!��#��*��!�(��#��,%��*�����������!�(��#�!����

$%�����&����$#�����������#%��!��!��#��*�(*����((����#��)���#�������������$�!�(*��#����

�

.��������#����"���*�#%����$����$'������!#����"����$�*��"��������#%��� ����!�*�!�#)�������$��!��!��#��

�$���������������*����!��$#��!#����$%�����%�"����$��(*������������(�3�#������!%�$����*��!����������)�

$%��#�-�#%��#�#�(*����)�!�$������������(���#������!%�$����#�(*����)�!�$�������$����)����������

(�#%��$������$����,%��!��!��#��(� �$%�����&����$������-�#%��**��*���#����(� #���$����
���

-�#��
!�(��#���#��$�#���!%��"��#%�$����!�((������$��(*$��	������-�#���#����!��"��#������(� �

#���!%��"��#%����!�((������$��(*�$%�������#�&������-����4���!��!��#��(� �$�-�#%�$��(*$��"���

C NFELDER 
~ BtlgMrPtt,pJe, R.igt.t5o!llffons.. 



� �

������������	
��
��������� �������������� ��������������
�������������������

���� !�"��#�$��%�������%!�� �� ��%���������&�� �'��%��"���������(���%��� �''�������"��������%��

"�%%��'��%�'�(���"��%����%!���� )�����������%��*�%!���%!���&&���&��%�������%!��&������

�

+��*�%��������������������"�����&��"��%�������� �� ��%��&�� �'��%�� �� ��%��"!�����$��&�� �����%��

%!��!�����"����%��'���'�%!��"��,��'��� �� ��%��&�� �'��%�"!�����$��&�����'������"%�� %�

�  ����� ��*�%!�	-+���.���,!��%��'���&�&��"!�����$��������������'����$���*�%!��"���� �����%!��

��/&�� �� �� ��%���%�����%�'�"�%��'���%������"����$�%*����%!��*�%������"����(��������"!� �� ��%���

,!���&&��� �� ��%��"������(���*������)��(�$� �'�� ��%�'���%���*�%!��0 �""�*�%�������"�����"�%!��

 �� ��%���"�&�� �������"!�����$����'�#���%���0&�"���� ��%�'���%��� �� ��%���''����%��(�

�����*���� �'&��%������� �� ��%��&�� �'��%��+%�!�"�$���������0&����� ��%!�%�%!�� �� ��%��"����

��(���'�(�$�����%!�������������%��1����%�%!� )�$�%�*������&�������%!��&�������'�%�����'���%����*�%���

"��&��������� ��"%�� %����*��)'��"!�&��

�

���"��"���(�"���"�*������)��(�$���� ���%��������������������&���� ��"%�� %�����2"�����"����(����������

'�%!��"�*������)��(�$���������%������ ��%!��&�%��%�������� �#�������%!����������&�����0 �#�%���"��

2"�����"����(����������'�%!��"����'���(���3����"��0&����� ��� ��"%�� %����&��"������%��$�% !�����

'�0�%!��"����(��%�"%�%!��"����(�����&��&���'�0�����!(���%�����#�" �"�%(������%!����'&��%��%�&��&��%��"��

����%��'���%���"����(�&�����'�� �������������������+��"����(����������'�%!��"������"����*��

�� �''�����"�������&��('���"����(�%!�%�'��%"�-��%���"���3����'��%"�������������"!��%� ��"%�� %����

���$��%���%�/$�"���"����(��'�0��������"�������  ����� ��*�%!�%!�����������"����%!��456	�7�������

8!��%�9������:;��*���%����������<��,!�"������������� �''���"�$��%���%��"����(�'�0%���"���%�$��

���%����%!��!��������'����%!����$��%�.�!���"����������%���#����&�%��%����"������� %������""�"�%!�%�'�(�

$�� ��"���$(��0 �""�#��%!� )��""����$��%���%�����%��� �)�����%!��!����*������

�

+�� �#���� ����%���"������� ���%������������������&�����0 �#�%��������%!������������#��!����

 ������ ���""��"��%�'&����(� �"���� �����$���"���%��!��&�'�%���%��%!�"� ����%�����+��%�'&����(�

"%���� �"�����"��"�����%�"!�����$����'�#������'�%!��!�����"� �� ��%���"�$�����&�� ����,!��$�%%�'�

���%!�� �"����"!�����$��'���%������$���*�%!��%�&����%!�� �� ��%��������� �"����*�%!���*�������

 �� ��%��&�� �'��%��&���%���"��-�"����"!�������%�$��*�%!���*����%���"���� ���%�3���%�%��"����

 �� ��%��!�#��$����&�� �����%��%!���0 �#�%����%��$���� ��%!��������*�%���!������%"����%!��

 �"�����-��%�����"�#�$��%�������%!�� �"��������%!���'�%!��"�'�(�$����3������%������ ��%!��

&�%��%��������#���"��  �������*�%!���%!�� �� ��%��'�""�������� �"����*�%!���*����-������%���'�%���

&�&��"!�������%�$���"����"� �"�����+����� �"��"!����� �"����'�%������$�����%����%!���0 �#�%����

��%��� �� ��%��!�"�$����&�� ���*�%!��%�%!���&&��#������%!��&��=� %�"%�� %������������%� !�� ���

C NFELDER 
~ BtlgMrPtt,pJe, R.igt.t5o!llffons.. 



� �

������������	
��
��������� �������������� ��������������
����������������� �

������� !��"��# �$��!%�����&������� �#$�#��$�#$�'�$%�$%��!�  ��������!����� �$%����!����(� �)�$� !�

���� �#�))����$���!����$%�����$�#%��#��� �(� $�� ����$�*������

�

+���� ,-.��"-��-,.-/��

���������� �%�!�#�)(��$�����&� �$� 0�$�!$����$��( �*������$�� ��� �����#�  �!�*�$0������!�$��!���!��

-� �!#�(�����!� *�#�!����!���$���#�����#�  �!����������� ���������$%� ��� �������$����������0!�!�

���$%��#�  �!����$�!$� �!��$!��!���$���#���������$%�!� �(� $��	�1���������#�  �!����������� �!%�����&��

 �$������$�� �*��'�$%��$�!$� �!��$!�������!����( �$�#$�*��!0!$�)!�$%�$�)�0�&�� �1�� �������������� �

)�0�&���&���$��( �*����$%�!��!� *�#�!��
�

��&� �$� 0�#%�� ����#��#��$ �$�����!����$��#��#��$ �$�����(2���3���$���� ���#$����(�$��$����� ���3��

!��������������#$ �#��� �!�!$�*�$0�$�!$!�'� ��(� �� )����� ������ �!� ��#��!����!�)(����4%�� �!��$!�

���$%��$�!$!�� ���$$�#%�������� ��!�))� �5������4�&���+6���.�������)�$� ���!�'����&���)(� $���$��$%��

( �7�#$�!�$���!�)��� �#�  �!����(�$��$������&� �$� 0�$�!$����!%�����&��#�)(��$������$%���)(� $���

)�$� �����
89:;<�=>?�

@A<BCDEFG�H9:IF9EIFG�8<DE�J<DK;ED�
�

LIFCMN�9MO��
P<QEA�

R9E<FC9;�
J<DCDECSCEGT�
IAB>UB�

J<DCDECSCEGT�
IAB>UB�
VW9EKF9E<OX�

QY�

Z[CO9ECIM�
J<OKUECIM�
\IE<MEC9;T�
B]�

^9E<F>WI;K:;<�_IM�
@IMU<MEF9ECIMT�QQB�

@A;IFCO<�WK;̀CO<� WK;̀9E<�

a6��b�6+����$c�� ,���� ������� ������� ����� ���� /�d�e� /�d�e� /�d�e�

e/�d��6�/����d�$�#$���

�

f�  ��!�)�$�������#��# �$�����)��$!����#��$�#$�'�$%�!�����'%�$%� �(� $������������$����� �(� $����

$%��!�((� $���!$ �#$� ���� ��!�&7�#$�$����� ���$��������$��#�  �!����� �#%�)�#����$$�#g��4%� ��� ���

&� ������  ��!�)�$�������#��# �$�����)��$!�!%�����&����!������$�� �!�!$�#�  �!��������

��� ���$����&�!�������##�($���( �#$�#�!���

a�!������$%��h��6(���$i�)�$%�����*���(���&0�$%��	)� �#���j�$� �j� g!�	!!�#��$����b	jj	c�

���!$���� ��	jj	�"��+
	���+��$%��(�$��$������ �$%��!���!��$�$%��!�$��$��&��#�  �!�*��$��&� ����

��  ��!�)�$���(�(�����#�!$�� ���(�(�!��� ��$%� ��&7�#$!�)�������$%�!��)�$� ���!��!��������&����j��

 �#�))����$%�$���#�  �!����������� �&��#��!��$���$�� �#�))�����(( �( ��$��( �$�#$�*��

)��!� �!��



� �

������������	
��
��������� �������������� ��������������
����������������� �

!"����� ���#�������$��$ �#��� �$�%��#�� ��#�$���&��$��'���&(�$"�%�$�������#'����#"��'����� �

� ����)�#� �#"�#� ��$#�)�#"�$��$ �#��#����#"� ���''��*��#"��$�%��#�+�'#��� �+ �$�+�#�#���� �� �

$�%+����'�)�#"���#"��$��$ �#���$��'����$ �$,�����������,�����!"��$��$��# �#�������)�#� -'���&���

'����#�'����#"��'���'��'������������$�#� ����#"��+�#��#������ �$"�%�$����##�$,����$��$ �#��� �$�%��#�

� ��#��!"��	%� �$���.��$ �#��/�'#�#�#��0	./1����#"�� �+�&��$�#����23�����#��4� �&���.��$ �#�5�0	./�

������-��1�+ �*���'����������'��� �#"�'��''�''%��#��!"��'�%+��'�"���'����#��$��$��# �#���'����

���-��#�$#�&���06�4�1��)"�$"�����$�#�'�#"��+�#��#������ ���#� �� �#�������$��$ �#���'�%����#��

�������&�����������'+�$���� �7�� �%��#'�'"�����&����$�''� (��� �#"��$��$ �#��%�8���

.��$ �#������#"�� ����� $����'#����)�#"����#�� ���#� �',����$�  �'����)"����8+�'���#��)�#� -'���&���

$"�� �������#"��'����� �� ����)�#� ��."�� ����#�'#'�����$�#���#"��'�%+���"���$��$��# �#���'�&���)�

#"����#�$#�&�����%�#��

�

� �

C NFELDER 
~ BtlgMrPtt,pJe, R.igt.t5o!llffons.. 



� �

������������	
��
��������� �������������� ��������������
�������������������

 � !""#$#%&!'�()*+#,)(�

���� ��	-.�	-/�.�
01210	314-.��
51
6�

������������78�����9����9:�������������;��<����=���7�����7=�9���9�:���7�:���;����:��:8�:�:8��

���:8<��>�����������:������9�??����:���7�=��7��:������:8�7���=��:�8�;��@����=��=���A�

��:��=��:��������?=��?��:������������7�����1��:8���;��:��������������7���:���:������:��=�����?�:8�7�

��9�??��������;��<�������7=��7�@���:A�����?�7��:��=��:�:�������:8����9�??����:���7�@A�

�������������7��99�=:����

�

���� 04-.3�B0314-�4C.
�5	314-�	-/�3
.31-D�

1:��7���9�??������:8�:��������:8<��>�����������:����9��7:��9:����@��?���:�����@A���

��=��7��:�:�;�����?����������������9�������7�:��=��=���:�����=��9�?��:����������������������������

:���98�@�9>������9��7:��9:�������7��@���������������:�����E9�;�:���7��38��=��=�7�����:8�7��7��;�9�7�

�7�:���@7��;��:8��7����9����:���7���9���:������������9��7:��9:������;����:��:8���==��9�@���:A����:8��

��9�??����:���7�=��7��:������:8�7���=��:�:��:8��7����9����:���7���9���:������������9�??����

�==��=���:��98����7������7�������9��7:��9:����=��9�����7����9����:���7�����������?�:8�7����79��@���

8�������
� �



� �

������������	
��
��������� �������������� ��������������
�������������������

 � !"#"$%$"&'(�

)*�+���,��-�,��+��-+������.�-��������,���������,��.�--�������+���������/��+-��/-�������-*����0�

�1,��+�����,��������-�-*��)*��.���20�-/*����2-�-�������������3�������������/�..����-���+�

/��-���������-*�+���,��-�����4�+������.�-�����+���/���-��������5�����+�56��-*����*�����567��

�������/���-��,��-�-����4�+������,�4��+*�����-�/��+��������-�/*��/�����-�����������,��+��-�

8��0���������-*��,��,�+���/��+-��/-������

�

9-��+�,�++�4���-*�-�+����/����-���+�/�����:��;�4�;����-*��,���-+��1,�������9��-*��+/�,�����-*��

,��,�+���/��+-��/-�������/�������-*��,��,�+�����/�-�����/*����+����.�-*�-���+/��4������-*�+�

��,��-��0��+*�����4����-�������..����-��;����������-*�-�����:��0�.�;�4��.�����������;�

+�,,��.��-�����/�..����-���+�,��:������

�

<��*�:��,��,�����-*�+���,��-�����//�����/��0�-*�-*����������;��//�,-������-�/*��/���������������

,��/-�/���+��-��1�+-+����-*��+�-��������-�-*��-�.���������+-��;��=��0�����-;��1,��++�������.,������+�

.�����

�

)*�+���,��-�.�;�4���+������;�4;�-*��/����-��������;�����-*��,��,�+�+�+-�-����0�-*��������+���4���

-�.�����.��-+��++���/���������+���+�-��/����-���+�>4�-*���6+�-���������6+�-�?�����-*�����/-��+�.�;�

/*������:���-�.�����������-������0��8�.�;�4����@������0�-*�-*��,�++�������-�.���	�;�,��-;��-*���

-*���-*��/����-�0*��0�+*�+�-���+��-*�+���,��-�+*������-��;����������������+�/*���-�������+���5�+���

���-*����-�������+�����-*����,��-��������������.�;���@�����-*�-�����-������0��8�4��,�����.�������

-*�-�����,��-�����,��-�4���++�����=��6/�.,����/��0�-*���;����-*�+����@����.��-+�4;�-*��/����-����

��;������+��0���������+�����������������.���;����4���-;���+��-�������.�-*���+�����-*�+���,��-�4;���;�

����-*���A���,��-;��

�
� �



� �

������������	
��
��������� �������������� ��������������
�������������������

 � !"#"!"$%"&�

	'���(���)��(��*��+�,*�*�*��-����.��/���������0��,�������0�1�����2���,3��*������������(����

)��(��*���	)+�4*���������5�6�����

	4)
��6����70���'�'�8�,��������,�����9�������,�����:*;���4*��(*���,<��(�����*�=��,����

9��>���8���	���2���������;����������)�,*��������?'�������-����.��8�������4;��*,@�)��,*��(*����

���(�����,�������A8�8�,����0�*;��,��BC+�)���,��B��������5��/��*�(;��(���


�����������)��(�����B�������B�*������C��;>�?�+�,*�*�*���D�4��8�3��*'��*����

2���,3��*�*�����A�������C��;>�?�	�'���,*��*�����E�,;���*����8�)�����3��*�B���ACE	�

BC+6��6�����0�?�������

9�?��*��E�	������C��*��
�E���������A���*6��3*����C�F����G���,����)�����������)����������

/������(���4��=�?��8�3��*'��*����)��,��=�*�����43�(������H��(�*����5���+�*���'���=�,����

������

)����������9��������)�����������)����������9��������4*������,�)�''�,,�����

)����������8�3��*'��*����E�*�����,���(�,��E�*���*�H�����H���?���

)�*�������:���4��������9���8���������;�����	���2�I�'�*,�������C����������A�����?�������
�������

0�,,�����
��4��-���5.��4*�������3���*��*����*�,*6H�,���3��H�H���,*�(�������*��'���,*�(�

�,,�,,'��*����,��,'�(�,������J����(*����3�*��*��������/��*�(;��(�������/����=����'��*���


�����	4)
����-��.�����5K�5���

8�3��*'��*����E�*�����,���(�,���((�,,���0�?�������>>>�>�*���(�
��=��


�,��*��+�(�����������+�
�3��,�=�����������E����>,��)�'3�*���4��*>�����


�,��*��+�(���������4C	A2�=���5�����E����>,��)�'3�*���4��*>�����

+���,,��+�0������9������������E��-����.��L4������J����(*����8������
��*;J��I�,�L�
�����������

0������3;�0B:6����
��*;J��I��
�������������,���(;�+�,*�*�*���:�I������)	��

0��(;�����8�
�������9��*�>����	��������������'����?��������(�'�3����)���F��(���3�,�*,����*;��

9����*��J�����������)���������@�D�4��/������(���4��=�?��:3��6A������3��*�:A6��6��5��,(����

�@���M���

4�������9������:���)�*������
�4���0�,,��	�����''����������E�����0�����,*�����0�A������'������9���

4��(������8���9��?����
�����?������
���A���,��	���������L��(��*�	�=��(�,����4������J����(*����


����������@���������������(��,�,*��*����'�>��I�L���?��*��	����,,����*;�	������

/��*�(;��(���43�����4�'��������,�	�����,�4�(*�������*;��/��+�,*�*�*���	'���(���4�(��*?�

���)�=���
�������,��C�0�4��N�����0��?�������9��(;��)�����������D4	��

� �



� �

������������	
��
��������� �������������� ��������������
�������������������

 ��!��"������#���!��$�%�������� ��!��"������#���!��$�%�"������#�&�'�(�)�''�**����

+�����*������������,��-����#*������(�(*��#�����!���(.�!�''��%���/��*����'�*0�������&)

������
�����&)

�
&!1�2��3(0�/(����
$����*���������-����#*������(�(*��#�����!���(�,�	!)
���������
���"��*�#0��#�������"����$����'��*���
������������4���������&�������5#*�6����



�

�

�

�

��������

� �

Q NFELDER 
~ Bright People. Right Solutions. 



�
�
�
�
��
�
�
	

�
�
�

�
�
�
��
��
�
�

�
�
�
�
��
�
�
��
�
�
�
	

�
�
��
�
�
�

�
�
�
��
��
�

�
�
�
�
�
�
�
�
��
�
��
�
�
�
�
��
�
��
�
�
�

�
�
 
�!
��
��
��
"
�#
�
�

$
��
%
�
�

�

�
&
�
'
(
)
'
� *

&
+
*�
(
*�
&
�
'

�
,�


-
		
�
�
�

.
$
�
��
�
/

�
�0
�1
��
&
&
�

�
�
�
�
��
�
�$
�
�
�

&
�
&
&

�
&
&

�
�
�
��
�
�

�
�
�
�

!
��
��
��
"
�#
�
�

2

3
45
6

7

8

�
�
-
��
�
9�
	

�
��
�
�
��
�
:
/�
�
-
�
��
�
��
�
��
�;
	�
<
�
�:
�	
-
<
	-
�
-
�
��
��
�
�
��
�
�
��
-
-
�
�:
�


<
�/
-
�
�9
	�


��
�=
�
	�
-
�>
��
9�
�
�
�
	:
-
�
��
�
�
��
�
�

�
�
�
?-
:
��
��
�:
�
�
�
;
-
�@
��
�
�
�
��
�
�
��
:
-
,�
A
/-
��
9-
/�
-
	�


�
B
-
�
��
�
�	
-
<
	-
�
-
�
��
��
�
�
�
��
	�
@
�
		
�
�
��
-
�
��
-
C
<
	-
�
�
��
	�
�

<
/�
-
�
��

�
�
��
�
��
:
:
�
	�
:
>�
�:
�


<
/-
�-
�
-
�
�
��
��


-
/��
-
�
�
��
�
	�
	�
;
�
��
��
�
��
�
-
��
�
-
��
9�
�
�
:
�
��
�
9�
	

�
��
�
�
,�
�
�
��
��
�
:
�


-
�
��
��
��
�
��

��
�-
�
�
-
�
�9
�
	�
�
�
-
��
�
��
�/
�
�
�
��
�
	=
-
>
�<
	�
�
�
:
��
�
�
	�
��
��
��
�
-
�
�;
�
-
�
��
	�
��
�-
�
�
-
�
��
�
��
�:
�
�
�
�	
�
:
��
�
�
��
-
�
�;
�
��
�
:
�


-
�
�,
�

�
�
-
��
�
-
��
	�


��
�
�
-
��
9�
��
-
��
�
9�
	

�
��
�
�
�:
�
�
��
��
-
�
��
�
��
�
��
�;
	�
<
�
�:
�	
-
<
	-
�
-
�
��
��
�
�
��
�
��
��
��
-
��
�
/-
�	
��
B
��
9�
��
-
�<
�
	�
>
�

�
�
��
;
��
	�


��
�
�
��
;
��
�
-
��
�
9�
	

�
��
�
�
,

D



�
��
�E
�
�
��
�

F

�
�
�
�
�
�
�
�
��
�
��
�


�
�.
�
�
�

�
�
�
�
�
 

�
�
�
G
�
�
�
��
�
,

 
�
�
H
�
�E
"
I

�
.
�
�
A
�
 
�E
"
I

 
�
�
�
I

�
�
!
�

�
 
I

��
�$�������.I�JJ�K	;�����	<&�JH�	B��;JL:/�-���JL����
��-�L�C</�	�������/��������� I�+M�(M�&�'��INNI�&��#��E"I�.$����/

�
�
�
�
I

E
�


�
�#
�
�
�
��
�
��
�
 
�!
��
��
��
"
�#
�
�
��
�
�
�
�
�
 
�$
�
�
#
��
�
"
�
�



�
�
#
�
��
�
 
�E
"
��


�
��
�
�
�
 
%
�
�


��
�
 
��
&
�
'
�#
��
�
�


�
$
�

�
�
�
�
�
�
�
�
��
�
,�

�
�
�
�
 
��
�
�
�
�

"


�
�
#
I�

�
�
 
��
'
)
(
��
&
�
�
�

�
�
�
�
�
�
�
�
�
��
�
�
�$
�
�
�
��
��
��
�$
��


�&
N
&
(

~ sGulldAve 

,,,,,.,,. z 



������

��	
��
��	�� �������� ������

������� � !�

��
�� "#��#����

��$�%��� "#��#����

�!��&���� � ��%�

'	��(���

�'
�)�
���*��'�������
 ��
��'����������������

���
����)�
���+�,�		
-

���''�������

%
�
����	���
�	�����������

��.��
!��)���%��%
�
�	�

���/���%
�
!��)����	��

�

/

��

�/

��

�/

��

� �� 0� "� �� ��� ��� �0�

1
2
3
45
�6
2
78
9
�:
;8
<
=
>
�?
<
;@
A
B2
�C
@2
2
4D

E74FGA42�HIFA7�JA3ABF4K�CLF3MD

�NOPQROS�%TPU��VPWOPXU�+TPYZ-

���[PRN�WRYRWPOPSZ�X\�]VPNNS]�YPSVZ�̂PO_�]PRQSOSVZ�XO_SV�O_RU�XUS�\XXO�QR̀�aS�XaORPUS]�à�
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�+_eŶ[Ya

������	
��# �i

	�
��
��# m	�

��)���	# �

	
��# �p� p��� 

+��m���
���#��� �� �

G,NFELDER 
~ Bright People. Right Solutions. 



�

��

��

��

��

��

��

� �� �� �� �� �� �� �� 	� 
� ��� ���

���
��
���������

���

���

���

�� �� ��
�������
��  

�!�

"#$%&'�(�&���) )*$(+�,-(./

��

��

01

��

0�

�	

0�

�

0�

�

��

�2�

��

3�!��

��45�6�������7��8

1
�
�
�
�
�3
��
9
��
0
6


:
�7
1
�8

3�
�;
<�=
�

>5
>��
�0



���;<�=��

�

�?�;<�=?

>�
>��
�0



3?
�;
<�=
?

@�A$%*�BCAD*' @�A$%*�)*�E'�$(�&�

�!�

�!�

�!�

��

01

��

��

01




6��F�9
��=G��?���=G0�3��9
9���06�7�38

6��F�9
��=G��?���=G0�����9���06�7��8

6��F�9
��=G��?���=G0���069��
�0�3��9�73�8

H��5�


�IJKLMN�OI<P;<QIR�LM�NIMI<ST�SUU;<RSMUI�VLKW������6���	2
01�X�0;MOTSJKLU
0��X�0;K��YSLTSZTI
0��X�0;K��ISJ[<IR

1�\
��W[<QSM��[ZJKSKL;M
�����
SJK��W[<QSM��;SR

�;RL]�3�

+̂�'(�_*-*'*�E*̀�a@bc�)�def

6��
g �h�
h���


6��G0��9g i6�

�
j��
6g !

1�=i
3��0=2g���
�	
�

3?
3F
6��9g ?H

N
�0
�
�H
��


g�
�F
TP
k
N
LM
Kk
Q
S
J
KI
<k
�
�
�


��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
1
�
=
i


3
�
�0
5
�
�


�
g�
��
�
�


�
	


�
2�
�
�
�
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
=
H
H
�3


�H
��
�


�
g�
�1
�


�
�
�
0
�
=
0

N
�0
�
��


�
1
�
�
�


g�
�

gF
�
H
k
�
�
�
0
6
�
�
6
k
�
�0
�
k
�
��
�
�
�
9
k
�
�
�


2�
�
�
��
�l
k
F
�
H
k
�
�
�


�
�


�
�
�7
�
�
�
�
8m

1
�
=
�
�


6
g�
��
�
h�
�
h�
�
�


��
�
�
g�
�
��
�
��
�
9
g�
�3
1
LQ
I
M
KI
T

H;<�UTSJJLPLUSKL;M�;P�PLMI!N<SLMIR�J;LTJ
SMR�PLMI!N<SLMIR�P<SUKL;M�;P�U;S<JI!N<SLMIR
J;LTJ2 V 

/ V / .v ' / 
/ 

- / 
/ 

V 
/ 

V I/ 

/ 
/ 

/ / // 

I/ 
/ V " / 

V / 
/ 

,./ 

V / V / 
/ 

/ 
1,-/ / 

/ 
/ / / 

/ 
/ 

/ / 
/ -/ ,,/ -. V 

~~ W/4"~ W"~ 
I 
I -

• 
Ill 

... 

G,NFELDER 
~ Bright People. Right Solutions. 



��� ��� ��	�
�	���
	����
����	

�

�
��	�	���
� �� ����

�	
�
���
� �� ����

 ��	��!"��	����# $� ����

��%��	��
�%��&'�(��
� )

*" +��,

�������
"���# �� ��

-"
*�.��
" 	� ��/��

0
�"����
��
��&����	������� 12� ��/�

0�3
�����	4
��"�����	������� ��+�

5
�	��"�61�71�8��3���
� �� �����

��+�

9&�
���	��	4
��"�����	������� ��

.��	�"������
���#(�
� :; ����

<3
�&�����
�����=�
&��	��# ;� �����

�	���
��
"��"����	�
�	�> �����?	&&"@
�
�A�"@�����*%��
&��60B8

<�"����"��0��	�
�&�=
�	���
����
	�C"�������#> ��

BB> �� �B> �� �D> �� E�> ����<����	* 9�*
����'	* 5	���0	�
"*>��<�50���,��

FGHIJKLG�MNJJGMOPNL�KQQRPGS

.	�����>�������"���	����	*��������"�����&
��'&	

��"T	���C"�>

���	>

B"�"��	�	 U���%�A%> !�

!
	��	*�A%> !�

=
&	�C��	> �B���/�

�


	
�
��
�
��
	
�
�
��
V
��
�
�
�

WXYZ�[\]̂ _ à�b]cb[̀ [dea
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Cali ornia S ate Cert1 ed Labora ory o. 2153 

Client: Kleinfelder 

Client's Project No.: 20193892 

Client's Project Name: PG&E Thurman Substation 

Date Sampled: 05/24 - 28/19 

Date Received: 

Matrix: 

Authorization: 

Job/Sample No. 

1906023-001 

Method: 

Reporting Limit: 

Date Analyzed: 

Cheryl Mcivfillen 

Laboratory Director 

S-Jun-20l9 

Soil 

Laboratory Testing Program 

Sample l.D. 

4 Bulk 

Redox 

(mV) 

+ 320 

ASTM D1498 

-

12-Jun-20l9 

pH 

7.21 

ASTM D4972 

-

11 -Jun-2019 

Resistivity 

(As Received) 

(ohms-cm) 

29,000 

ASTM 057 

-

7-Jun-2019 

Resistivity 

(I 00% Saturation) 

(ohms-cm) 

22,000 

ASTM 057 

-

7-Jun-2019 

* Results Reponed on "As Recei ed" Basis 

.D. - 1one Detected 

Qualitv Control Summarv - All laboratory quality control parameters were found to be within established limits 

Sulfide 

(mg/kg)* 

. D. 

ASTM D4658M 

50 

7-Jun-2019 

CERCO 
ana l yt i ca l 

11 00 Wil low Pass Court, Suite A 

Concord, CA 94520-1006 

925 462 2771 Fax. 925 462 2775 

www.ce rcoanalytica l.com 

Date of Report: 

Chloride 

(mg/kg)* 

I .D . 

ASTM D4327 

15 

11-Jun-2019 

l 3-Jun-20 19 

Sulfate 

(mg/kg)* 

N.D. 

ASTM D4327 

75 

l 1-Jun-2019 

Page No. I 
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opqrpstuvswx	puyvuppz{	{rz|sr|zp	rtpvz	{pz}vsp{	rq	~ppr	rtp	{�psv�s	
upp�{	q�	rtpvz	sxvpur{�	�	ypqrpstuvswx�puyvuppzvuy	{r|��	squ�|srp�	
�qz	w	yv}pu	sv}vx	puyvuppz	�vxx	uqr	xv�px�	~ppr	rtp	upp�{	q�	w	sv}vx�
�qz�{	squ{rz|srqz	qz	p}pu	w	�v�pzpur	sv}vx	puyvuppz�	�psw|{p	pwst	
ypqrpstuvswx�puyvuppzvuy	{r|��	v{	|uv�|p�	pwst	ypqrpstuvswx�
puyvuppzvuy	zp�qzr	v{	|uv�|p�	�zp�wzp�	������	�qz	rtp	sxvpur�	����	���	
����	��	�	������������������������	������	��������	���	�	�� �����	������	
���	¡�	�����¢���	£������	¤q	qup	p¥sp�r	w|rtqzv¦p�	sxvpur	zp�zp{purwrv}p{	
{tq|x�	zpx�	qu	rtv{	ypqrpstuvswx�puyvuppzvuy	zp�qzr	�vrtq|r	�z{r	
squ�pzzvuy	�vrt	rtp	ypqrpstuvswx	puyvuppz	�tq	�zp�wzp�	vr�	§��	��	���	
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r��vswx	�wsrqz{	vusx|�p̧	
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¹	 rtp	{rz|sr|zpº{	xqswrvqu	wu�	qzvpurwrvqu	qu	rtp	{vrp»	wu�	
¹	 qrtpz	�xwuup�	qz	p¥v{rvuy	{vrp	v~�zq}p~pur{�	{|st	w{		 	
	 zprwvuvuy	�wxx{�	wssp{{	zqw�{�	�wz�vuy	xqr{�	wu�			 	
	 |u�pzyzq|u�	|rvxvrvp{�	

¼��vswx	stwuyp{	rtwr	sq|x�	pzq�p	rtp	zpxvw°vxvr�	q�	rtv{	zp�qzr	vusx|�p	
rtq{p	rtwr	w�psŗ
¹	 rtp	{vrpº{	{v¦p	qz	{tw�p»
¹	 rtp	�|usrvqu	q�	rtp	�zq�q{p�	{rz|sr|zp�	w{	�tpu	vrº{		 	
	 stwuyp�	�zq~	w	�wz�vuy	ywzwyp	rq	wu	q½sp	°|vx�vuy�	qz			
	 �zq~	w	xvytr�vu�|{rzvwx	�xwur	rq	w	zp�zvypzwrp�	�wzptq|{p»
¹	 rtp	pxp}wrvqu�	squ�y|zwrvqu�	xqswrvqu�	qzvpurwrvqu�	qz		 	
	 �pvytr	q�	rtp	�zq�q{p�	{rz|sr|zp»
¹	 rtp	sq~�q{vrvqu	q�	rtp	�p{vyu	rpw~»	qz
¹	 �zq·psr	q�upz{tv��

�{	w	ypupzwx	z|xp�	������	vu�qz~	�q|z	ypqrpstuvswx	puyvuppz	q�	�zq·psr	
stwuyp{	¾	p}pu	~vuqz	qup{	¾	wu�	zp�|p{r	wu	w{{p{{~pur	q�	rtpvz	
v~�wsr�	��	������������	��������	���	��������	����	������	������	������	
��������¡�����	��	���¡�����	���	���¡��£�	����	�����	¡���¢��	���	������������	
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¹	 �qz	w	�v�pzpur	sxvpur»
¹	 �qz	w	�v�pzpur	�zq·psr»
¹	 �qz	w	�v�pzpur	{vrp	Ártwr	~w�	qz	~w�	uqr	vusx|�p	wxx	qz	w			
	 �qzrvqu	q�	rtp	qzvyvuwx	{vrpÂ»	qz	
¹	 °p�qzp	v~�qzrwur	p}pur{	qss|zzp�	wr	rtp	{vrp	qz	w�·wspur			
	 rq	vr»	p�y��	~wu�~w�p	p}pur{	xv�p	squ{rz|srvqu	qz		 	
	 pu}vzqu~purwx	zp~p�vwrvqu�	qz	uwr|zwx	p}pur{	xv�p	Ãqq�{�		
	 �zq|ytr{�	pwzrt�|w�p{�	qz	yzq|u��wrpz	Ã|sr|wrvqu{�

¤qrp�	rqq�	rtwr	vr	sq|x�	°p	|u�v{p	rq	zpx�	qu	w	ypqrpstuvswx�puyvuppzvuy	
zp�qzr	�tq{p	zpxvw°vxvr�	~w�	tw}p	°ppu	w�psrp�	°�	rtp	�w{{wyp	q�	rv~p�	
°psw|{p	q�	�wsrqz{	xv�p	stwuyp�	{|°{|z�wsp	squ�vrvqu{»	up�	qz	~q�v�p�	
sq�p{�	{rwu�wz�{�	qz	zpy|xwrvqu{»	qz	up�	rpstuv�|p{	qz	rqqx{�	Ä�	��¢�	
������������	��������	���	���	���������	��	Å������¡�Æ	����	��	���	������Ç	
��È	����	��	���¢��	¡��	wu��	vu	ypupzwx�	��	��¢	���	���	�����	¡��	¢��������	
w°q|r	rtp	squrvu|p�	zpxvw°vxvr�	q�	rtv{	zp�qzr�	squrwsr	�q|z	ypqrpstuvswx	
puyvuppz	°p�qzp	w��x�vuy	vr�	�	~vuqz	w~q|ur	q�	w��vrvquwx	rp{rvuy	qz	
wuwx�{v{	¾	v�	wu�	v{	zp�|vzp�	wr	wxx	¾	sq|x�	�zp}pur	~w·qz	�zq°xp~{�
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�p�qzp	squ{rz|srvqu	°pyvu{�	ypqrpstuvswx	puyvuppz{	p¥�xqzp	w	{vrpº{	
{|°{|z�wsp	rtzq|yt	}wzvq|{	{w~�xvuy	wu�	rp{rvuy	�zqsp�|zp{�	
Ì�����������	���������	���	�¡���©�	���¢��	�¢¡�¢�����	����������	����	��	
�����	�����Í�	���������	�����	��£�����	���	�������	����	������£���	Îp	
�wrw	�pzv}p�	�zq~	rtwr	{w~�xvuy	wu�	rp{rvuy	�pzp	zp}vp�p�	°�	�q|z	
ypqrpstuvswx	puyvuppz�	�tq	rtpu	w��xvp�	�zq�p{{vquwx	·|�y~pur	rq	
�qz~	q�vuvqu{	w°q|r	{|°{|z�wsp	squ�vrvqu{	rtzq|ytq|r	rtp	{vrp�	�sr|wx	
{vrp�v�p�{|°{|z�wsp	squ�vrvqu{	~w�	�v�pz	¾	~w�°p	{vyuv�swurx�	¾	�zq~	
rtq{p	vu�vswrp�	vu	rtv{	zp�qzr�	̄qu�zqur	rtwr	zv{�	°�	zprwvuvuy	�q|z	
ypqrpstuvswx	puyvuppz	rq	{pz}p	qu	rtp	�p{vyu	rpw~	�zq~	�zq·psr	{rwzr	rq	
�zq·psr	�uv{t�	{q	rtp	vu�v}v�|wx	swu	�zq}v�p	vu�qz~p�	y|v�wusp	�|vs�x��	
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Q NFELDER 
~ Bright People. Right Solutions. 

December 27, 2019 
Project No. 20202783.001A 

Michael D. Washburn, Senior Electrical Engineer 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 
Via Email: mdwashburn@burnsmcd.com 

SUBJECT: Preliminary Geotechnical Report 

PROJECT: Lodi Electric Industrial Substation Expansion 
1215 East Thurman Street 
Lodi, California 

Dear Mr. Washburn: 

The attached report presents Kleinfelder's preliminary geotechnical recommendations for the Lodi 
Electric Industrial Substation Expansion located in Lodi, California. The report describes the 
study, findings, conclusions, and recommendations for use in project planning, preliminary design 
and preparation of preliminary construction specifications. Kleinfelder's services are authorized 
by our proposal dated October 14, 2019 and were performed in general accordance with the 
terms of our Master Services Agreement No. 4400007810. 

The primary geotechnical concern at this site is shallow foundation support and potential caving 
of drilled pier excavations due to the loose to medium dense sand soils that are anticipated to 
be in the subsurface. Based on historical information and Kleinfelder's experience in the area, it 
is our professional opinion that the subject site is geotechnically suitable for construction of the 
proposed improvements using conventional grading and shallow and deep foundation systems. 
Preliminary recommendations for shallow slab, spread footing, and drilled pier foundations are 
provided in this report. The preliminary recommendations presented herein may be incorporated 
into project planning, project design, and preparation of construction specifications. 

Kleinfelder should review the project plans and specifications when complete to assess if the 
preliminary recommendations provided herein are consistent with our assumptions and limited 
understanding of the project. In addition, a final Geotechnical Investigation Report should be 
prepared that includes nearby subsurface soil data, as permitted, or borings and appropriate 
testing shall be performed to support the preparation of final plans and specifications for 
construction. 
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Kleinfelder appreciates the opportunity to provide geotechnical engineering services to Burns & 
McDonnell during the planning and preliminary design phase of this project. If there are any 
questions concerning the information presented in this report, please contact this office at your 
convenience. 

Respectfully Submitted, 

KLEINFELDER, INC. 

Alvin Lin 
Professional 

cc: Yvonne Barnard (ybarnard@kleinfelder.com) 
Kris Johnson (kjjohnson@kleinfelder.com) 
Liana Serrano (lserrano@kleinfelder.com) 
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~l!J~, 
Stephen P. Plauson, PE, 
Principal Geotechnical Engin 

December 27, 2019 
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1 INTRODUCTION 

This report presents the results of a geotechnical engineering data study for the Lodi Electric 

Industrial Substation Expansion, located at 1215 East Thurman Street in Lodi , California. A site 

plan and vicinity map are shown on Figure 1. Kleinfelder was retained by Burns & McDonnell to 

provide geotechnical engineering services for the project. The purpose of this report is to provide 

preliminary geotechnical engineering recommendations to aid in preliminary project design and 

preparation of preliminary construction specifications based on Kleinfelder's experience in the 

area. 

1.1 PROPOSED CONSTRUCTION 

Project understanding is based on email and telephone correspondence with the project team 

through September 17, 2019. We understand that Lodi Electric plans to expand the existing 

Industrial Substation. At this time, foundation loading and dimensions for the aforementioned 

structures has not been provided. Kleinfelder should review the project plans and specifications 

when complete to assess if the preliminary recommendations provided herein are consistent with 

our assumptions and limited understanding of the project. In addition, a final Geotechnical 

Investigation Report should be prepared that includes nearby subsurface soil data, as permitted, 

or borings and appropriate testing shall be performed to support the preparation of final plans and 

specifications for construction. 

1.2 PURPOSE AND SCOPE OF SERVICES 

The purpose of this data study was to develop geotechnical conclusions and recommendations 

for use in preliminary project design and specification development. To accomplish these 

purposes, Kleinfelder's scope of services involves preparing this preliminary report including the 

following: 

A description of the proposed project including a site vicinity map and site plan. 

General descriptions of the local and regional geology, including a geologic map. 

2016 California Building Code seismic design criteria. 

Recommendations for site preparation and earthwork. 

Discussion of general earthwork concerns including rock excavation, reuse of onsite soil 

for engineered fill , and wet weather grading recommendations. 

Recommendations to aid in the design of site drainage. 
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General recommendations for concrete slab and/or spread footing foundations to support 

substation structures, including bearing capacity, lateral resistance, and settlement 

estimates. 

An axial capacity analysis for a single drilled pier foundation of a unit diameter based on 

one possible soil profile across the site. 

Recommendations for lateral capacity of deep foundations including one subsurface 

profile for use in L-pile analysis. 

Recommendations for drilled pier construction, including recommended drilling methods 

and concrete placement guidelines. 

Comments on the corrosion potential of foundation soil. 
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2 PREVIOUS STUDIES 

2.1 PREVIOUS STUDIES 

Kleinfelder has performed multiple investigations in the vicinity of the project site. These nearby 

investigations were reviewed , and relevant data were used to characterize the subsurface 

conditions in the vicinity of the project site and to develop preliminary recommendations. 
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3 GEOLOGIC CONDITIONS 

3.1 AREA AND SITE GEOLOGY 

The site is located along the central section of the Great Valley geomorphic province in central 

California. The valley is a large northwestward trending, asymmetric structural trough that has 

been filled with as much as 6 vertical miles of sediment. The trough is situated between the Sierra 

Nevada Mountains on the east and the Coast Range Mountains on the west. Both mountain 

ranges were initially formed by regional uplifts that occurred during the Jurassic and Cretaceous 

periods of geologic time (greater than 65 million years ago). Renewed uplift began in the Sierra 

Nevada during late Tertiary time and is continuing today. The deepest and oldest of the sediments 

that fill the structural trough are marine sediments deposited before the uplift of the Coast Ranges. 

A mix of marine and continental deposits formed over these older units as seas advanced and 

retreated in the Sacramento and San Joaquin Valleys. The upper and youngest sediments in the 

basin are continental deposits consisting of alluvial fan deposits and flood-basin , lake, and marsh 

deposits. 

According to geologic mapping by Marchand and Bartow (1979) and Dawson (2009) , the 

substation area is underlain by Pleistocene aged terrace and alluvial fan deposits of the Upper 

Modesto formation (see Figure 2). In the project area, these soils generally consist of silts, sands, 

and gravels with minor clays, which are relatively comparable to the mapped deposits. Regional 

groundwater levels in the area are greater than 70 feet deep based on DWR well records near 

the site. 

3.2 LOCAL AND REGIONAL FAUL TING 

The site is not located within a State-designated Alquist-Priolo Earthquake Fault Zone where site­

specific studies addressing the potential for surface fault rupture are required, and no known 

active faults traverse the site. The nearest zoned faults to the project site are the Greenville fault 

(located about 32 miles to the southwest) , Calaveras fault (located about 44 miles to the 

southwest) , Hayward fault (located about 52 miles to the southwest), and San Andreas fault zone 

(located about 71 miles to the southwest) . 

20202783.001A/PLE19R105442 
© 2019 Kleinfelder 

Page 4 of 25 December 27, 2019 



4 SITE CONDITIONS 

4.1 SITE AND SURFACE DESCRIPTION 

The existing Lodi Electric Industrial Substation is located at 1215 East Thurman Road in Lodi, 

California. The area of expansion is located within an undeveloped area, directly east of the 

existing substation at the aforementioned address. The undeveloped area is bordered by 

developed commercial property on all sides, with East Thurman Road to its south, and rail lines 

with East Lodi Avenue beyond to the north. The expansion area is relatively level and was 

observed to be covered with dried vegetation by Kleinfelder staff visiting an adjacent property in 

May of 2019. 

4.2 SUBSURFACE CONDITIONS 

Based on previous borings in the vicinity of the subject site and local geology, we anticipate that 

the subsurface soils include interbedded layers of silty sand, poorly graded sand, and clayey 

sands. The near surface soils are generally found to be relatively loose in the upper 5 feet and 

typically increase in relative density with subsequent depth. We also anticipate that there is a 

layer of disked topsoil in the upper 6 to 12 inches of the site based from review of aerial images 

from Google Earth, our experience with adjacent properties, and knowledge with typical disking 

of sites to maintain weed control. 

4.3 GROUNDWATER 

According to regional well record data published by the State Water Resources Control Board 

(https://www.waterboards.ca.gov/), regional groundwater levels are generally greater than 70 feet 

below the ground surface. Regional groundwater was not encountered during our explorations. 

It is possible that groundwater conditions at the site could change due to variations in rainfall and 

runoff, regional groundwater withdrawal or recharge, construction activities, or other factors not 

apparent at the time the study was performed. 

4.4 VARIATIONS IN SUBSURFACE CONDITIONS 

Our interpretations of soil and groundwater conditions at the site are based on the conditions 

encountered in the borings drilled for this project. The conclusions and recommendations that 

follow are based on those interpretations. If soil or groundwater conditions exposed during 

construction vary from those presented in this report, Kleinfelder should be notified to evaluate 

whether our conclusions or recommendations should be modified. 
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5 CONCLUSIONS AND RECOMMENDATIONS 

From a geotechnical standpoint, the proposed construction is feasible provided the 

recommendations presented in this report are incorporated into the project design and 

construction. The following sections discuss conclusions and recommendations with respect to 

geologic and seismic hazards, California Building Code (CBC) design considerations, site 

preparation and grading, and foundation design. 

5.1 2016 CBC SEISMIC DESIGN PARAMETERS 

5.1.1 Site Class 

Based on information obtained from the investigation, published geologic literature and maps, 

and on our interpretation of the 2016 California Building Code (CBC) criteria, it is our opinion that 

the project site may be classified as Site Class D, Stiff Soil, according to Section 1613.3.2 of 2016 

CBC and Table 20.3-1 of American Society of Civil Engineers (ASCE) 7-10 (2010). Site Class D 

is defined as a soil profile consisting of stiff soil profile with a shear wave velocity between 600 

feet per second and 1,200 feet second, standard penetration test (SPT) blow counts (N-value) 

between 15 blows per foot and 50 blows per foot, or undrained shear strength between 1,000 

pounds per square foot and 2,000 pounds per square foot in the top 100 feet. 

5.1.2 Seismic Design Parameters 

Approximate coordinates for the site are noted below. 

• Latitude: 

• Longitude: 

38.129283331 ° 

-121.25073160 ° 

For a 2016 California Building Code (CBC) based design, the estimated Maximum Considered 

Earthquake (MCE) mapped spectral accelerations for 0.2 second and 1 second periods (Ss and 

S1), associated soil amplification factors (Fa and Fv), and mapped peak ground acceleration (PGA) 

are presented in Table 5-1. Corresponding site modified (SMs and SM1) and design (Sos and So1) 

spectral accelerations, PGA modification coefficient (FPGA), PGAM, risk coefficients (CRs and CR1), 

and long-period transition period (TL) are also presented in Table 5-1. Presented values were 

estimated using Section 1613.3 of the 2016 California Building Code (CBC), Chapters 11 and 22 

of ASCE 7-10, and the United States Geological Survey (USGS) U.S. seismic design maps 

(https://seism icmaps. org/). 
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Table 5-1 
Ground Motion Parameters Based on 2016 CBC 

Parameter Value Reference 

Ss 0.725g 2016 CBC Section 1613.3.1 

S1 0.295g 2016 CBC Section 1613.3.1 

Site Class D 2016 CBC Section 1613.3.2 

Fa 1.22 2016 CBC Table 1613.3.3(1) 

Fv 1.811 2016 CBC Table 1613.3.3(2) 

PGA 0.249g ASCE 7-10 Figure 22-7 

SMs 0.884g 2016 CBC Section 1613.3.3 

SM1 0.534g 2016 CBC Section 1613.3.3 

SD.S 0.590g 2016 CBC Section 1613.4.4 

So1 0.356g 2016 CBC Section 1613.4.4 

FPGA 1.301 ASCE 7-10 Table 11.8-1 

PGAM 0.325g ASCE 7-10 Section 11.8.3 

CRs 1.1 ASCE 7-10 Figure 22-17 

CR1 1.142 ASCE 7-10 Figure 22-18 

TL 12 seconds ASCE 7-10 Figure 22-12 

5.2 LIQUEFACTION 

Earthquake-induced soil liquefaction can be described as a significant loss of soil strength and 

stiffness caused by an increase in pore water pressure resulting from cyclic loading during 

shaking. Liquefaction is most prevalent in loose to medium dense, sandy and gravely soils below 

the groundwater table but can also occur in non-plastic to low-plasticity, finer-grained soils. The 

potential consequences of liquefaction to engineered structures include loss of bearing capacity, 

buoyancy forces on underground structures, ground oscillations or "cyclic mobility," increased 

lateral earth pressures on retaining walls , liquefaction settlement, and lateral spreading or "flow 

failures" in slopes. 

Based on the experience in the area and historical depth to groundwater at the site, the potential 

for liquefaction is considered negligible. 

5.3 EXPANSIVE SOILS 

Based on experience and historical information in the area, we do not anticipate the surficial soils 

will shrink or swell significantly as a result of soil moisture content changes. 
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5.4 SITE PR EPA RATION 

5.4.1 General 

Considering site grades are presently well established, site grading is anticipated to be minimal , 

minus the grading for the proposed pond. General recommendations for site preparation and 

earthwork construction are presented in the following sections of this report. All earthwork, 

including excavation, backfill and preparation of subgrade, should be performed in accordance 

with the geotechnical recommendations presented in this report and applicable portions of the 

grading code of local regulatory agencies. The grading contractor is responsible to notify 

governmental agencies, as required , and the geotechnical engineer at the start of site cleanup, 

the initiation of grading and any time that grading operations are resumed after an interruption. 

All earthwork should be performed under the observation and testing of a Kleinfelder 

representative. All references to compaction, maximum density and optimum moisture content 

are based on ASTM 01557, unless otherwise noted. 

5.4.2 Stripping and Grubbing 

Any miscellaneous surface or encountered subsurface obstructions, vegetation , debris, or other 

deleterious materials should be removed from the project area prior to any site grading. Based on 

experience in the area, the site surface may be loose and contain organics of seasonal vegetation 

due to previous disking for weed control. The depth of stripping at the time of construction should 

be enough to remove the visible organics. The stripped materials should not be incorporated into 

any engineered fill unless they can be thoroughly blended to achieve an organic content less 3 

percent by weight and no visible organic matter. 

5.4.3 Disturbed Soil , Undocumented Fill and Subsurface Obstructions 

Initial site grading should include a reasonable search to locate soil disturbed by previous activity 

and abandoned underground structures or existing utilities that may exist within the areas of 

construction. Any loose or disturbed soils, void spaces that may be encountered should be over­

excavated to expose firm and relatively unyielding native soil, as approved by a representative of 

Kleinfelder. 

Unless approved otherwise by an on-site representative of Kleinfelder during grading, 

undocumented fills at the locations of any future grading or shallow foundations should be over­

excavated and replaced with engineered fill as recommended below in the "Engineered Fill­

Placement and Compaction Criteria" section of this report. 
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5.4.4 Scarification and Compaction 

In areas requiring placement of fill , it is recommended the fill be placed and compacted as 

engineered fill. Following site stripping and any required grubbing and/or over-excavation, it is 

recommended areas to receive engineered fill be scarified to a depth of 8 inches, uniformly 

moisture conditioned to at least the optimum moisture content for sandy soils (SP, SM, SC) or at 

least 3 percent above the optimum moisture content for clayey soils (CL, CH) and compacted to 

at least 90 percent relative compaction for sandy soils or between 88 and 92 percent relative 

compaction for clayey soils, as determined by ASTM 01557. 

5.5 ENGINEERED FILL 

5.5.1 Onsite Materials 

The on-site soil appears suitable for use as engineered fill. All engineered fill should be free of 

debris, visible organics, or other deleterious materials, and have a maximum particle size less 

than 3 inches in maximum dimension. Where imported material is brought in, it is recommended 

that it be granular in nature and conform to the minimum criteria discussed in Table 5-2. 

5.5.2 Non-Expansive Engineered Fill Requirements 

Specific requirements for engineered fill as well as applicable test procedures to verify material 

suitability are provided below: 
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Sieve Size 
3inch 
¾ inch 
No. 200 

Table 5-2 
Engineered Fill Requirements 

Fill Requirement 

Gradation 
Percent Passing 

100 
70-100 
20-50 

Plasticity 
Liquid Limit Plasticity Index 

<30 <12 
Organic Content 

No visible orqanics 
Expansion Potential 

20 or less 
Soluble Sulfates 

Less than 2,000 ppm 
Soluble Chloride 

Less than 300 oom 
Resistivitv 

Greater than 2,000 ohm-cm 

Test Procedures 

ASTM Caltrans 

D6913 202 
D6913 202 
D6913 202 

D4318 204 

--- ---
---

D4829 ---

--- 417 

--- 422 

--- 643 

Materials to be used for engineered fill should be sampled and tested by Kleinfelder prior to being 

transported to the site. Highly pervious materials such as clean crushed stone or pea gravel are 

not recommended for use in engineered fill because they can permit transmission of water into 

the underlying materials. We recommend representative samples of imported materials proposed 

for use as engineered fill be submitted to Kleinfelder for testing and approval at least one week 

prior to the start of grading and import of this material. 

In addition, we recommend that a laboratory corrosion test series (pH, resistivity, redox, sulfides, 

chlorides, and sulfates) be performed on all proposed import materials. 

5.5.3 Placement and Compaction Criteria 

Non-expansive soils that meet the criteria outlined in Table 5-2 that are to be used for engineered 

fill should be uniformly moisture conditioned to at least the optimum moisture content, placed in 

horizontal lifts less than about 8 inches in loose thickness, and compacted to at least 90 percent 

relative compaction , as determined by ASTM D1557. Onsite clayey soils to be used for general 

fill where engineered fill is not required should be uniformly moisture conditioned to at least 4 

percent over the optimum moisture content, placed in horizontal lifts no more than about 8 inches 
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in loose thickness, and compacted to between 88 and 92 percent relative compaction, as 

determined by ASTM 01557. 

Additional fill lifts should not be placed if the previous lift did not meet the required relative 

compaction or moisture content, or if soil conditions are not stable. Disking or blending may be 

required to uniformly moisture condition soils used for engineered fill. Ponding or jetting 

compaction methods should not be allowed. 

All site preparation and fill placement should be observed by Kleinfelder. It is important that during 

the stripping and scarification processes, a representative of Kleinfelder be present to observe 

whether any undesirable material is encountered in the construction area and whether exposed 

soils are similar to those encountered during the (future final) geotechnical site exploration. 

5.6 WET WEATHER CONSIDERATIONS 

Should construction be performed during or subsequently after wet weather, near-surface site 

soils may be significantly above the optimum moisture content. These conditions could hamper 

equipment maneuverability and efforts to compact site soils to the recommended compaction 

criteria. Disking to aerate, chemical treatment, replacement with drier material, stabilization with 

a geotextile fabric or geogrid, or other methods may be required to mitigate the effects of 

excessive soil moisture and facilitate earthwork and construction operations. 

5.7 SITE DRAINAGE 

Final site grading should provide surface drainage away from all structures and areas to be 

traversed by vehicles and maintenance equipment. In general, we recommend consideration be 

given to providing at least 2 percent slope away from structure foundations or access ways. 

5.8 TEMPORARY EXCAVATIONS 

5.8.1 General 

All excavations should comply with applicable local, state, and federal safety regulations including 

the current Occupational Safety & Health Administration (OSHA) Excavation and Trench Safety 

Standards. Construction site safety generally is the responsibility of the Contractor, who is 

responsible for the means, methods, and sequencing of construction operations. Kleinfelder is 

providing the information below solely as a service to the client. Under no circumstances should 
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the information provided be interpreted to mean that Kleinfelder is assuming responsibility for 

construction site safety or the Contractor's activities. Such responsibility is not being implied and 

should not be inferred. 

5.8.2 Excavation and Slopes 

Excavated slope height, slope inclination, or excavation depths (including utility trench 

excavations) should in no case exceed those specified in local, state, and/or federal safety 

regulations (e.g., OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926, or 

successor regulations). Such regulations are strictly enforced and, if they are not followed, the 

Owner, Contractor, and/or earthwork and utility subcontractors could be liable for substantial 

penalties. 

Underground utilities should be located above a 1H:1V (horizontal to vertical) plane projected 

down and out from the bottoms of new footings to avoid undermining the footings during the 

excavation of the utility trench. 

Heavy construction equipment, building materials, excavated soil, and vehicular traffic should be 

kept sufficiently away from the top of any excavation to prevent any unanticipated surcharging. 

Alternatively, excavation slopes and shoring systems can be designed to accommodate 

surcharge loadings, if necessary. Shoring, bracing, or underpinning required for the project (if 

any), should be designed by a professional engineer registered in the State of California. 

5.9 TRENCH BACKFILL 

All trench backfill should be placed and compacted in accordance with recommendations provided 

for engineered fill (see Section 5.5) . Mechanical compaction is recommended. Ponding or jetting 

should not be used as a sole means of soil compaction. 

5.10 SHALLOW FOUNDATIONS 

This section provides general preliminary recommendations for shallow foundations. Kleinfelder 

should review the design to ensure compliance with the intent of the preliminary geotechnical 

conclusions and recommendations provided in this report. In addition, a final Geotechnical 

Investigation Report should be prepared that includes nearby subsurface soil data, as permitted, 

or borings and appropriate testing shall be performed to support the preparation of final plans and 

specifications for construction. 

20202783.001A/PLE19R105442 
© 2019 Kleinfelder 

Page 12 of 25 December 27, 2019 



Foundations should satisfy two independent criteria with respect to foundation soils. First, the 

foundation should have an adequate safety factor against bearing failure with respect to the shear 

strength of the foundation soils. Second, the vertical movements of the foundation due to 

settlement (both immediate elastic settlement and consolidation settlement) should be within 

tolerable limits for the structure. Depending on the settlement tolerance of planned structures, 

design loading, and foundation dimensions, the general recommendations presented in this report 

may be subject to modification. If future project needs require additional foundation capacity, 

Kleinfelder should be contracted to evaluate this potential for specific foundation designs. 

Structures may be supported on conventional, shallow, reinforced concrete mat foundations or 

spread footings, provided the site structures can tolerate the anticipated settlement. 

5.10.1 Spread Footings 

5. 10. 1. 1 Allowable Bearing Pressure 

Shallow spread footings constructed of reinforced concrete may be founded on approved 

undisturbed native soil and/or engineered fill. The footings should be founded at least 18 inches 

below lowest adjacent finished grade on subgrade soils that have been prepared in accordance 

with the recommendations provided in this report. Continuous and isolated rectangular footings 

should have a minimum width of 12 inches. 

For foundation subgrade prepared in accordance with the recommendations provided in this 

report, spread and strip footings may be designed for a net allowable bearing pressure of up to 

2,000 pounds per square foot (psf) due to dead plus live loads. The weight of the foundation that 

extends below grade may be neglected when computing dead loads. The allowable bearing 

pressure includes a safety factor of at least 3 with respect shear failure of the foundation soils and 

may be increased by one-third for transient loading due to wind or seismic forces. 

To maintain the desired support, foundations adjacent to utility trenches or other existing 

foundations should be deepened so that their bearing surfaces are below an imaginary plane 

having an inclination of 1 horizontal to 1 vertical, extending upward from the bottom edge of the 

adjacent foundations or utility trenches. 

5.10.1.2 Lateral Load Resistance 

Lateral loads may be resisted by a combination of friction between the foundation bottoms and 

the supporting subgrade, and by passive resistance acting against the vertical faces of the 
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foundations. An allowable coefficient of sliding friction of 0.39 between the foundation and the 

supporting subgrade may be used for design. This value includes a safety factor of at least 1.5. 

For allowable passive resistance, an equivalent fluid weight of 360 pounds per cubic foot (pcf) 

acting against the side of the foundation may be used. This value is based on a safety factor of 

at least 1.5 and generally corresponds to a lateral deflection of less than ½ inch. Passive 

resistance in the upper 12 inches should be neglected unless the area in front of the footing is 

protected from disturbance by concrete or pavement. The allowable friction coefficient and 

passive resistance may be used concurrently. 

5.10.1.3 Settlement 

Total settlement of an individual foundation will vary depending on the plan dimensions of the 

foundation and the actual load supported. Foundation dimensions and loads have not been 

provided for the proposed structures, we estimate maximum total settlement of foundations 

designed and constructed in accordance with the preceding recommendations of up to about ½ 

inch or less. Differential settlement between similarly loaded, adjacent footings are estimated to 

be about half the total settlement. The majority of foundation settlement is expected to occur 

rapidly and should be essentially complete shorty after initial application of the loads. 

5.10.1.4 Shallow Foundation Construction Considerations 

Prior to placing steel or concrete, foundation excavations should be cleaned of any debris, 

disturbed soil or water. All foundation excavations should be observed by a representative of 

Kleinfelder just prior to placing fill and/or steel or concrete. The purpose of these observations is 

to check that the bearing soils actually encountered in the foundation excavations are similar to 

those assumed in analysis and to verify the recommendations contained herein are implemented 

during construction. 

5.10.2 Mat Foundations 

Preliminary recommendations for design and construction of small mat slab foundations up to 

about 25 feet wide are presented below. Kleinfelder should be consulted to provide 

supplementary mat foundation recommendations if larger mat slab foundations are planned in the 

future. 

5.10.2.1 Allowable Bearing Pressure 

For subgrades prepared as recommended in this report, reinforced concrete mat foundations may 

be designed for a net allowable bearing pressure of 2,000 psf. If higher allowable bearing capacity 

for mat foundations is required, Kleinfelder should be consulted to provide supplemental 
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engineering and construction recommendations on a case-by-case basis. The allowable bearing 

pressure applies to dead plus live loads, includes a safety factor of at least 3 with respect to shear 

failure of the foundation soils, and may be increased by one-third for short-term loading due to 

wind or seismic forces. 

5.10.2.2 Lateral Load Resistance 

Lateral loads may be resisted by a combination of friction between the foundation bottoms and 

the supporting subgrade, and by passive resistance acting against the vertical faces of the 

foundations. An allowable coefficient of sliding friction of 0.39 between the foundation and the 

supporting subgrade may be used for design. This value includes a safety factor of at least 1.5. 

For allowable passive resistance, an equivalent fluid weight of 360 pounds per cubic foot (pcf) 

acting against the side of the foundation may be used. This value is based on a safety factor of 

at least 1.5 and generally corresponds to a lateral deflection of less than ½ inch. Passive 

resistance in the upper 12 inches should be neglected unless the area in front of the foundation 

is protected from disturbance by concrete or pavement. The friction coefficient and passive 

resistance may be used concurrently. 

5.10.2.3 Subgrade Modulus 

For preliminary design purposes, a modulus of subgrade reaction, Kv1, of 150 pounds per square 

inch per inch of deflection (for a 1 square-foot bearing plate) may be used for design of mat slabs. 

The modulus should be adjusted for the actual slab size using appropriate formulas or software. 

5.10.2.4 Mat Slab Settlement 

For foundations with design pressures equal to or less than the net allowable pressure provided 

above, and under static loading conditions, total post-construction foundation settlement is 

expected to be less than about ½ inch at the center of the mat foundations. Post-construction 

differential settlement of individual foundation elements is expected to be about one-half the total 

settlement. 

These settlement estimates are based on the assumption that the foundation subgrade is properly 

prepared, and the foundations are designed and constructed in accordance with the 

recommendations presented in this report. 

5.10.2.5 Mat Foundation Construction Considerations 

Underground utilities that are 4 feet deep or shallower and that run parallel to shallow mat 

foundations generally should be located no closer than 2 feet horizontally away from the perimeter 
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edges of the slab. Deeper utilities should be located above a 1 H: 1 V (horizontal to vertical) slope 

projected downward from the bottom edges of the slab. Utility plans should be reviewed by 

Kleinfelder prior to trenching to evaluate conformance with this requirement. 

Beneath exterior cast-in-place concrete mat foundations, we recommend the design include a 

base course of well-graded crushed aggregate base at least 6 inches thick. Aggregate base 

materials should meet current Caltrans specifications for Class 2 aggregate base. Under slabs 

that will be subject to vehicle loading, the aggregate base course thickness should be increased 

to a minimum of 6 inches. The base course should be compacted to at least 95 percent relative 

compaction at optimum moisture content. Thickened slab edges embedded to at least 18 inches 

below grade need not be underlain by the gravel base course. 

5.11 DRILLED PIER FOUNDATIONS 

Preliminary recommendations for design and construction of drilled pier foundations are 

presented in the following sections of this report. Kleinfelder should review the design to ensure 

compliance with the intent of the preliminary geotechnical conclusions and recommendations 

provided in this report. In addition, a final Geotechnical Investigation Report should be prepared 

that includes nearby subsurface soil data, as permitted, or borings and appropriate testing shall 

be performed to support the preparation of final plans and specifications for construction. 

5.11.1 Axial Capacity 

Axial pile capacity was developed based on Federal Highway Administration methods using the 

commercial computer software SHAFT, version 2017, produced by Ensoft, Inc. Static soil strength 

parameters are based on strength and soil properties measured during the field and laboratory 

testing phases of this investigation. 

Axial loads on drilled piers should be supported by the frictional capacity of the pier. End bearing 

is not considered in the axial capacity due to strain incompatibility issues between skin friction 

and end bearing, settlement issues, and the potential for loose materials to exist at the bottoms 

of the pier holes during construction that cannot be effectively cleaned out. If additional axial 

capacity is required beyond what is provided in this report, Kleinfelder should be consulted to 

provide a portion of end bearing capacity and additional construction recommendations. 

A curve illustrating the ultimate axial compressive capacity of a unit (1-foot) diameter straight­

sided drilled pier installed from the existing grade under static conditions is shown on Figure 3a. 
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Corresponding tabulated values are presented on Figure 3b. Capacities for drilled piers with 

diameters other than 1 foot may be obtained by multiplying the capacity for the 1-foot diameter 

pier by the actual pier diameter (in feet). For evaluation of allowable axial capacity under static 

conditions, we recommend a factor of safety of 3 be applied to the ultimate capacity (per the 

General Order 95 code). Note that the weight of the foundation need not be considered for 

evaluation of allowable axial capacity. 

Ultimate tensile capacity may be obtained by multiplying the compressive capacity by a factor of 

0.8 and adding the weight of the foundation. For allowable tension capacity under transient flood, 

wind or seismic conditions, a safety factor of at least 1.5 should be used. For allowable sustained 

tension, a safety factor of 3 should be used. 

5. 11. 1. 1 Estimated Settlement 

Based on the methods outlined by FHWA Drilled Shaft Manual, Brown et al. (2010), total static 

settlement of each drilled pier should be on the order of 0.1 percent of the pier diameter for a 

drilled pier designed and constructed in accordance with the recommendations presented in this 

report. This value includes elastic compression of the pile under design loads. The majority of the 

settlement should occur during and shortly after application of the structure loads. We suggest 

allowing for about ¼ inch of settlement to accommodate potential long-term settlement, 

construction issues, and some soil variability across the site. 

5.11.1.2 Axial Capacity Group Effects 

The axial capacity of piers developed in accordance with the recommendations provided above 

applies to single, isolated piers. Consideration of group effects on axial capacity of drilled piers is 

usually not necessary for piers with center-to-center spacings of at least 3 effective diameters. 

For closer spacings the capacity of individual piers will be reduced. For these cases Kleinfelder 

should be consulted to evaluate axial capacity on a case-by-case basis. Note that group effects 

should also be considered where new foundations are constructed immediately adjacent to 

existing foundations. 
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5.11 .2 Lateral Response 

5.11.2.1 LP/LE Analysis Soil Parameters 

Lateral capacity of drilled piers may be developed through analysis of pier response due to a 

range of design loads. Table 5-3 contains recommended input soil parameters for lateral response 

analysis of deep foundations using the LPILE computer program (by Ensoft, Inc. , Version 2018. 

Program default values may be used for strain factor (Eso) and horizontal subgrade reaction (K) . 

Depth 
(feet) 

0 to 30 

Table 5-3 
LPILE Geotechnical Parameters 

Static Conditions 

Effective 
Model Unit 

P-Y Curve Weight 
(lb/ft3) 

Sand (Reese) 115 

Internal 
Cohesion c Friction 

(psf) Angle, Cl> 
(degrees) 

- 30 

LPI LE analyses determinations could not be performed at this time, as the loading of individual 

piles have not yet been established by the Burns & McDonnell. When loading is available, 

Kleinfelder can provide Lpile analysis for an additional fee. 

5.11.3 Drilled Pier Construction Considerations 

Successful completion of drilled pier foundations requires good construction procedures. Drilled 

pier excavations should be constructed by a skilled operator using techniques that allow the 

excavations to be completed , the reinforcing steel placed, and the concrete poured in a 

continuous manner to reduce the time that excavations remain open. Steel reinforcement and 

concrete should be placed on the same day of completion of each pier excavation. Additionally, 

drilled pier excavations should be scheduled to allow concrete in each pile to set over night before 

drilling adjacent holes that are closer than 4 diameters center-to-center. 

The following considerations should be implemented during construction of drilled shaft 

foundations. We recommend the contractor follow the procedures for drilled pier construction 

contained in the Federal Highway Administration (FHWA) manual on drilled shaft construction 

(Brown et al., 2010). 

Consistent with Chapter 17 of the 2016 CBC, drilled pier excavations should be inspected and 

approved by the geotechnical engineer prior to installation of reinforcement. The depths of all pier 

excavations should be checked immediately prior to concrete placement to verify excessive 
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sloughing and/or caving has not reduced the required hole depth. This may be done with a 

weighted tape measure or similar measuring device. 

As described above, loose sandy soils may be encountered during drilled pier construction. In 

addition, perched groundwater depending on local rainfall and runoff patterns may also be present 

at the time of construction. The contractor should be prepared to handle caving sandy soil and 

possibly of perched groundwater conditions during construction of drilled piers at the site. 

The depth to regional groundwater is on the order of 70 feet bgs, therefore, it is unlikely that drilled 

shafts will encounter regional groundwater. If drilled shaft excavations extend below groundwater 

levels, the excavations should be cleaned such that less than about 1 inch of loose soil remains 

at the bottom of the drilled hole. Since the piers should be designed to derive their support in skin 

friction along the sides of the shafts, consideration could be given to over-drilling the shafts to 

accommodate any sloughing that may occur between drilling and concrete placement. It is 

recommended that a representative from Kleinfelder observe each drilled shaft excavation to 

verify soil and excavation conditions prior to placing steel reinforcement or concrete. 

Steel reinforcement and concrete should be placed on the same day the drilled hole is completed 

to reduce the potential for caving and reduce the quantity of suspended soil particles that may 

settle to the bottom of the hole during wet-method construction. Excavation depths should be 

checked several times before concrete placement to ensure excessive sedimentation has not 

occurred. Concrete used for pier construction should be discharged vertically into the drilled hole 

to reduce aggregate segregation. Under no circumstances should concrete be allowed to free-fall 

against either the steel reinforcement or the sides of the excavation during shaft construction . 

Sufficient space should be provided in the pier reinforcement cage during fabrication to allow the 

insertion of a pump hose or tremie tube for concrete placement. The pier reinforcement cage 

should be installed, and the concrete pumped immediately after drilling is completed. 

In order to develop the design skin friction values provided in the axial capacity figures, concrete 

used for drilled pier construction should have a slump ranging from 4 to 6 inches if placed in a dry 

shaft without temporary casing, and from 6 to 8 inches if temporary casing or slurry drilling 

methods are used. The concrete mix should be designed with appropriate admixtures and/or 

water/cement ratios to achieve these recommended slumps. Adding water to a conventional mix 

to achieve the recommended slump should not be allowed. For concrete mixes with slumps over 

6 inches, vibration of the concrete during placement is generally not recommended as aggregate 

settlement may result in the lack of aggregate within the upper portion of the pile. 
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If water or drilling fluids are present during concrete placement, concrete should be placed into 

the hole using tremie methods. Tremie concrete placement should be performed in strict 

accordance with ACI 304R. The tremie pipe should be rigid and remain below the surface of the 

in-place concrete at all times to maintain a seal between the water or slurry and fresh concrete. 

The upper concrete seal layer will likely become contaminated with excess water and soil as the 

concrete is placed and should be removed to expose uncontaminated concrete immediately 

following completion of concrete placement. It has been our experience that the concrete seal 

layer may be on the order of 3 to 5 feet thick but will depend on the pile diameter, amount of water 

seepage, and construction workmanship. 

Loose sandy soils will likely be encountered during drilled pier construction. Use of slurry drilling 

methods will likely be needed to reduce the potential for caving in the drilled pier excavations. 

Use of slurry drilling methods normally requires experienced construction personnel to batch and 

mix the slurry, test the slurry for proper mixing, hydration, viscosity and other important properties, 

and to monitor slurry performance during drilling. If slurry drilling methods are used, we 

recommend use of a polymer slurry that meets Caltrans requirements for drilled shaft construction 

or bentonite-based slurry, mixed and used in accordance with the guidelines in the FHWA Drilled 

Shaft Manual (Brown et al., 2010). This guideline recommends bentonite slurry mixtures not be 

left in the hole for more than about 4 hours in order to avoid potential side friction losses that may 

be caused by excessive thickness of bentonite filter cake on the hole wall. 

If caving conditions are encountered in a drilled pier excavation and there are no overhead 

clearance issues, temporary casing could be used to help mitigate this condition. If temporary 

steel casing is used, it should be removed from the hole as concrete is being placed. The bottom 

of the casing should be maintained below the top of the concrete during casing withdrawal and 

concrete placement operations. Casing should not be withdrawn until sufficient quantities of 

concrete have been placed into the excavation to balance the groundwater head outside the 

casing. Continuous vibration of the casing or other methods may be required to reduce the 

potential for voids occurring within the concrete mass during casing withdrawal. Corrugated metal 

pipe should not be used as casing. In no case should casing material be left in the excavation 

after concrete has been placed without the approval of the project structural and geotechnical 

engineers. Concrete should be in direct contact with the surrounding soil or the design parameters 

and recommendations in the geotechnical report are not valid . 
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5.12 SOIL CORROSION 

Based on historical information and past experience in the area, Kleinfelder anticipates that the 

potential for the soils at the site to be corrosive to concrete elements and buried ferrous metal 

piping, cast iron pipes, or other objects made of these materials is negligible. We recommend that 

a corrosion engineer be consulted to recommend appropriate protective measures. 
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6 ADDITIONAL SERVICES 

6.1 PREPARATION OF FINAL GEOTECHNICAL INVESTIGATION REPORT 

The preliminary recommendations herein are intended to support planning and preliminary design 

of the new expansion planned at the Lodi Electric Industrial Substation in Lodi, California. 

Kleinfelder should conduct a general review of the preliminary plans and specifications to evaluate 

that the earthwork and foundation recommendations presented in this report have been properly 

interpreted and implemented during design. In addition, a final Geotechnical Investigation Report 

should be prepared that includes nearby subsurface soil data, as permitted, or borings and 

appropriate testing shall be performed to support the preparation of final plans and specifications 

for construction. 

6.2 PLANS AND SPECIFICATIONS REVIEW 

Kleinfelder should conduct a general review of the final plans and specifications to evaluate that 

the earthwork and foundation recommendations have been properly interpreted and implemented 

during design. In the event Kleinfelder is not retained to perform this recommended review, no 

responsibility for misinterpretation of the recommendations by Kleinfelder is accepted. 

6.3 CONSTRUCTION OBSERVATION AND TESTING 

It is recommended that all earthwork and foundation construction be monitored by a 

representative from Kleinfelder, including site preparation, placement of all engineered fill and 

trench backfill, construction of slab and all foundation excavations. The purpose of these services 

is to observe the soil conditions encountered during construction, evaluate the applicability of the 

recommendations presented in this report to the soil conditions encountered, and recommend 

appropriate changes in design or construction procedures if conditions differ from those described 

herein. 
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7 LIMITATIONS 

This report presents information for planning and preliminary design of the new expansion, 

planned at the Lodi Electric Industrial Substation in Lodi, California. Preliminary recommendations 

contained in this report are based on historical information, experience in the area, geologic 

interpretation based on published articles and geotechnical data, and our present knowledge of 

the proposed construction. 

It is possible that soil conditions could vary beyond the points explored. If the scope of the 

proposed construction, including the proposed location, changes from that described in this 

report, we should be notified immediately in order that a review may be made, and any 

supplemental recommendations provided. 

We have prepared this report in accordance with the generally accepted geotechnical engineering 

practice as it exists in the site area at the time of our study. No warranty expressed or implied is 

made. 

This report may be used only by the client and only for the purposes stated, within a reasonable 

time from its issuance. Land use, site conditions (both on-site and off-site) or other factors may 

change over time, and additional work may be required with the passage of time. Any party other 

than the client who wishes to use this report shall notify Kleinfelder of such intended use. Based 

on the intended use of the report, Kleinfelder may require that additional work be performed and 

that an updated report be issued. Non-compliance with any of these requirements by the client or 

anyone else will release Kleinfelder from any liability resulting from the use of this report by any 

unauthorized party. 
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Depth Ultimate Axial Depth Ultimate Axial 
(ft) Capacity (Kips) (ft) Capacity (Kips) 

2 0.7 . - 48.5 

3 1.7 16 54 .1 

4 3.3 17 60 .0 

5 5.2 18 66 .1 

6 7.5 19 72.4 

7 10.2 20 78.9 

8 13.2 21 85.7 

9 16.6 22 92.6 

10 20 .3 23 99.7 

11 24 .3 24 107.0 

12 28 .6 25 114.5 

13 33 .1 26 122.1 

14 38.0 27 

Notes: 

1. Axial capcities of drilled piers with diameters other than one foot may be obtained by 

multiplying the unit capacity by the diameter of the pier (in feet) . 

2. Ultimate tensile capacity may be obtained by mult iplying the ultimate compressive capacity by 

a factor of 0.8. 

3. The curve represents ultimate axial capacity of a straight-sided drilled pier. See text discussion 

for factor of safety and group effects. 
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Important Information about This 

Geotechnical-Engineering Report 
Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes . 

• 
While you cannot eliminate all such risks, you can manage them. The following information is provided to help. 

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you - assumedly 
a client representative - interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes. If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects 
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical­
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
- not even you - should apply this report for any purpose or project except 
the one originally contemplated. 

Read this Report in Full 
Costly problems have occurred because those relying on a geotechnical­
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full. 

You Need to Inform Your Geotechnical Engineer 
about Change 
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 

the client's goals, objectives, budget, schedule, and 
risk-management preferences; 
the general nature of the structure involved, its size, 
configuration, and performance criteria; 
the structure's location and orientation on the site; and 
other planned or existing site improvements, such as 
retaining walls, access roads, parking lots, and 
underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect: 

the site's size or shape; 
the function of the proposed structure, as when it's 
changed from a parking garage to an office building, or 
from a light-industrial plant to a refrigerated warehouse; 
the elevation, configuration, location, orientation, or 
weight of the proposed structure; 
the composition of the design team; or 
project ownership. 

As a general rule, always inform your geotechnical engineer of project 
changes - even minor ones - and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable 
Do not rely on this report if your geotechnical engineer prepared it: 

for a different client; 
for a different project; 
for a different site (that may or may not include all or a 
portion of the original site); or 
before important events occurred at the site or adjacent 
to it; e.g., man-made events like construction or 
environmental remediation, or natural events like floods, 
droughts, earthquakes, or groundwater fluctuations. 

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an "apply-by" date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis - if any is required at all - could prevent major problems. 

Most of the "Findings" Related in This Report Are 
Professional Opinions 
Before construction begins, geotechnical engineers explore a site's 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ - maybe significantly - from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report's Recommendations Are 
Confirmation-Dependent 
The recommendations included in this report - including any options 
or alternatives - are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation­
dependent recommendations if you fail to retain that engineer to perform 
construction observation. 

This Report Could Be Misinterpreted 
Other design professionals' misinterpretation of geotechnical­
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 

confer with other design-team members, 
help develop specifications, 
review pertinent elements of other design professionals' 
plans and specifications, and 
be on hand quickly whenever geotechnical-engineering 
guidance is needed. 

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation. 

Give Constructors a Complete Report and Guidance 
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you've included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that "informational purposes" means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced. Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely 
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled "limitations;' many of these provisions indicate 
where geotechnical engineers' responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly. 

Geoenvironmental Concerns Are Not Covered 
The personnel, equipment, and techniques used to perform an 
environmental study - e.g., a "phase-one" or "phase-two" environmental 
site assessment - differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical­
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different clien t, site, or project, or that is more than six 
months old. 

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold 
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer's 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture - including water vapor - from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer's recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building­
envelope or mold specialists. 
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