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Appendix A



Well Boring Logs



EXPLANATION FOR SES BORING LOGS

GRAVEL

Sandy GRAVEL

Silty GRAVEL

Clayey GRAVEL

SAND

Silty SAND

Sandy SILT

Clayey SAND

SILT

CLAY

Sandy CLAY

Silty CLAY

Clayey SILT

'v'v' Base Rock

Concrete

Bentonite

Cement Grout

SIERRA

K =

I

Field estimation of soil
hydraulic conductivity

Drive sample interval

Drive sample collected for
possible chemical analysis

NOTE: Soils are logged using ASTM D2487
Soil Classification System

Contact between sedimentary or
lithologic units; solid where definite
dashed where approximate, dotted
where uncertain; hatched where
gradational

Initial water level measured
during drilling (date in italics)

Static water level measured after
well development (date in italics)



BORING OW-5C

r- 0

BLOW
COUNT

GRAPHIC
LOG

- 5

- 10

"- 15

MR-9S8-00 [OW-5C] 1 I/I 1/97

DESCRIPTION

Gravelly CLAY with Silt (GC): brown; SIERRA
damp; firm; -10% sand; -15% gravel from

=^=^=:̂ i \ 0.5-2.0" diameter

Clayey SILT (ML): brown; damp; firm;
20-40% clay; 55-75% silt; -5% gravel to 1'
diameter

dark brown; moist; soft; subangular gravel to 1'
diameter at 5'

CLAY with Sflt (CL): dark brown; moist; soft to
firm

0 1 4
Radius (inches)

Well Construction and
Boring Log - Well OW-5C

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57S:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Type of Sampler:

C. Bramer
D. ItAand, ?£. *C46713
Soils Exploration Services
562696
Dave Ryan
Hollow stem auger
October 15,1997
12"traffic-rated vault
Split barrel (2" ID)

Well Details

Concrete Grout: 0-66'
Bentonite Seal: 66-91'

Sand: 91-104'
Screen: 93-103'
Sump: 103-104'
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DESCRIPTION SIERRA

CLAY with Silt (CL): continued

grading to firm at 17'

increasing plasticity; stiff at 20'

SILT with Clay (ML): medium brown; stiff;
moist; minor very fine sand
soft to firm at 25'

caliche at 30'
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-5C (cont.) Davis, California
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SILT with Clay (ML): continued

/ SILT with Fine Sand and Clay (ML): olive-
' brown mottled yellow* moist to wet' firm' 20-

30% fine sand; carbonate spots and streaks

Clayey SAND with Silt (SC): olive; wet; medium
dense; 60-70% medium to coarse sand; 5-10%

N gravel to 1 " diameter
\

Silty CLAY (CL): olive-brown, mottled gray;
moist; firm

grades to SAND (SP): gray-brown; very wet;
medium dense; poorly-graded, clean,
fine-grained sand

wet at 49'

grades to Silty CLAY (CL): olive-green, mottled
brown; moist; firm to stiff

stiff at 53'
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WELL OW-5C
(continued)

G f " c DESCRlpnON SIERRA
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Silty CLAY (CL): continued

Silty SAND with Minor Clay (SM): olive-green;
wet; medium dense; 20-30% silt; 70-80% fine
sand; <5% clay

no clay and decreasing silt at 72'

wet at 75'

0 1 4
Radius (inches)

.1-958-00 [OW-SC.3] M / l l / 9 7 Page 4 of &

Well Construction and Frontier Fertilizer
Boring Log - Well OW-5C (cont.) Davis, California



WELL OW-5C ^p
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(continued) ^b
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i
&
H

I
Qj

CO

1

H
 B

E
L

O
W

 G

e
§

r- 75

- 80

-

- 85

-

- 90

_

3Z 1O/15/97

- 95

|~" TTTP/uTl • -.-.••• : •
u
5
h

4

- \
&m///
4

P
u
s
h

&

e

-

"

%y/
y/
y/
%%

\\

\
f
^

^

//p
%

%

\

• "*•"« * * * *

. *r-l. '*•"!-. r

~ .""."- ~

tS.S=

,T * * " ,~

^^^^SiSrTS^^^Ij

^H ^ f̂c:̂ -;̂ :̂

I

-

L

'.'•I

."•

i i

—

—
•N

• '.!'• " • • i 'T'
*I* * I . * * *

gMfcu. .. o ATWT% * < V_ UJT*. ._ ^t tf*"*.f\ .!• JSilty SAND with Minor Clay (GM): continued

Sandy CLAY with Silt (CL): medium brown; wet;
soft; 30-40% fine sand

driller reports so/t layer I -1 .5 ' tfucfc fSMJ?

Silty CLAY with Fine Sand (CL): olive-green;
moist; firm to stiff; 60-75% clay;
20-30% silt; 5-10% fine sand

SAND with Gravel and Silt (SW): brown; wet;
medium dense; 0-10% silt; 90-100% medium to

, , , coarse sand; -5% subrounded gravel to 1 "
o 1 4 diameter

Radius (inches)
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WELL OW-5C
(continued)

BLOW
COUNT

GRAPHIC
LOG

p- 95

- 100

- 104

DESCRIPTION SIERRA

SAND with Gravel and Silt (SW): continued

drilling suggests CLAY

0 1 4
Jius (inches)

SAND with Gravel and Silt (SW): brown; wet;
very dense; 0-10% silt; 90-100% medium to
coarse sand; -5% subrounded gravel to 1"
diameter

BOH at 104'

/R-958-00 [OW-5C.5] I I/I 1/97 Page & of 6

Well Construction and
Boring Log - Well OW-5C (cont.)

Frontier Fertilizer
Davis, California



WELL OW-8C

r- 0

BLOW
COUNT

- 5

- 10

- 15

MR-958-00 [OW-8C] I III 1/97

GRAPHIC
LOG

DESCRIPTION

SIERRA
Clayey SILT (ML): gray; damp; soft to firm;
15-30% clay; -5% fine sand

Darker color with depth

0-5% gravel, from 1/2 to 1" diameter

Color change to olive-brown below 12'

0 1 4
Radius (inches)

Well Construction and Boring Log -
Well OW-8C

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Type of Sampler:

C. Bramer
D. Island, P.E.#C46713
Soils Exploration Services
5S2696
Mark Nelson
&" diameter hollow stem auger
October 13,1.997
Locking stovepipe
Split, barrel (2" ID) and 5' core barrel

Well Details

Concrete Grout:
Bentonite Seal:

Sand:
Screen:

0-102'
102-107'
107-120'
109-119'

Sump: 119-120'

Page 1 of 7
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WELL OW-6C

r- 0

BLOW
COUNTS

GRAPHIC
LOG

DESCRIPTION

— 5

- 10

- 15

MR-958-00 [OW-6C] I I/11/97

Gravelly, Lean CLAY with SAND (CL): SIERRA
black; dry to damp; medium dense; -50% clay,

\ -10% silt; 20-30% gravel to 1" diameter Af (?)

Clayey SILT with Gravel (ML): brown; damp;
soft; 2-50% clay; 50-70% silt; -10% small gravel

0-5% gravel at 7'

===5=H== becoming damp to moist at 12'

0 1 4
Radius (inches)

Well Construction and Boring Log •
Well OW-6C

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Type of Sampler:

C. Bramer/J. Green
D. Island. f£. #C4S713
Soils Exploration Services
5S2696
Mark Nelson
&" hollow stem auger
October 16.1997
Locking cap & traffic-rated vault
Split barrel (2~ ID) and 5'core barrel

Well Details

Concrete Grout: 0-118'
Bentonite Seal: 11S-122'

Sand: 122-135'
Screen: 124-134'
Sump: 134-135'

Page 1 of 7



WELL OW-6C <^J
(continued) ^^

COUNTS G*$G° DESCRIPTION SIERRA
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Clayey SILT with Gravel (ML): continued

Silty CLAY (CL): dark brown; damp to moist;
soft to firm; 50-80% clay; 30-50% silt; root
fragments and organic matter

mottled black and gray, -5% organic matter
at 25'

1 1 1 I 1
0 1 4

Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-6C (cont.) Davis, California
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(continued) ^b

Sfflr GuS"c DESOTPT10N SIERRA
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Silty CLAY (CL): continued

Silty SAND with Clay (SM): olive-green; moist;
loose to medium dense; -20% clay; 20-30% silt;
50-60% fine sand

increasing fine sand to 50-70% at 40'

varies to higher clay content in 3-4" lenses from
40-45'

Sandy CLAY with Sand (CL): yellow-brown,
mottled gray and black; moist; firm; 40-60% clay;
20-30% silt; -10% sand

6" silt lenses (SM) at 47-47.5'

• i i i i
0 1 4

Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-6C (cont.) Davis, California



WELL OW-6C ^ "^^^^^\ //
(continued) Jjb

<8Sm G*UGl° DESCRIPTION SIERRA
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iŷ/,y/,
//y/s
y,iy/

x^

/̂/
x̂/

I
//

N
i t i i

fe^=-.-=--=-

>5-WI

a,.^s«=s»^=

fl'sW-

^

•̂M-'B'-l
LJ^I-JI'-^J

;̂ ^-^s
L. -^^ -±±L. "=5^ -:

— . » — * — :

£~§^
±£=^=^=z

=S =H5:̂ i

"̂ ?^_J!=- ̂ = .̂~S

^ffl

^^^^Sr^?!=r=^

S

Sandy CLAY with Sand (CL): continued

/ Sandy SILT (ML): medium brown; slightly
/ moist; 20-30% clay; 30-40% silt; -40% fine to

coarse sand

/ Silty CLAY with Sand (CL): medium brown;
slightly moist to dry; firm to hard; to 20% very
fine sand

Sandv SILT fMLl* lif*ht brown* hard' drv
\~70% silt; -30% fine sand

Silty CLAY with Sand (CL): medium brown;
slightly moist to dry; firm to hard; to 20% very-
fine sand

/Sandy SILT (ML): light brown; hard; dry;
-70% sUt; -30% fine sand

Silty CLAY with Sand (CL): medium brown;
slightly moist to dry; firm to hard; to 20% very
fine sand

0 1 4
Radius (inches)
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(continued)
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Silty CLAY with Sand (CL): continued

SUty SAND (SM): brown; -15% silt; -85% fine
sand

L 95 -l i-k^iix^-' - - - - -

0 1 4
Radius (inches)
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WELL OW-6C ^>A
(continued) J^

BLOW C5RAFW.C DESCRIPHON SIERRA
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Silty SAND (SM): continued

decreasing silt at 97'

end of continuous coring at 100'

Sandy CLAY with Sand (CL): yellow-brown.
mottled gray and black; moist; firm; 40-60% clay;
20-30% silt; -10% sand

CLAY with minor Sand (CL): mottled gray and
light brown; hard; dry; to -10% very fine sand

O 1 4
Radius (inches)
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(continued)
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CLAY with minor Sand (CL): continued

SAND (SP): dark brown; wet; dense;
predominantly very fine to fine grained

very dense at 126'

dense at 130'

BOH at 135'

-^Radius (inches)
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Lean CLAY (CL): dark brown; damp; SIERRA
very stiff; -30% silt; -20% very fine to
fine sand; very low est K; organics

Lean CLAY (CL): olive-brown; damp; stiff;
-30% silt; -10% very fine to fine sand; very low
estK

olive-brown, mottled gray at 1 1 '

0 1 4
Radius (inches)

MR-958-00 [OW-II7] l l / l t / 9 7

Well Construction and Boring Log -
Well OW-7C

Frontier Fertiliser
Davis, California

Logged By: Jim Green
Supervisor P. Island. P.E #C46713

Drilling Company: Soils Exploration Services
C-57#: 5S2696
Driller: Mark Nelson

Drilling Method: &"no«ow stern auger
Date Drilled: October 21. 1997

Well Head Completion: Locking cap & traffic-rated vault
Type of Sampler Split barrel (2" ID) and 5 ' core barrel

Well Details

Concrete Grout: 0-106.5'
Bentonite Seal: 106.5-1105'

Sand: 1105-1235'
Screen: 11^5-12^5'
Sump: 1225-1235'
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WELL OW-7C
(continued)

*£W S.WHIC DESCRIPTION SIERRA
Lean CLAY (CL): continued

grades to moist at 30'

wet at 35'

0 1 4
Radius (inches)

Page 2 of 7

Well Construction and
Boring Log - Well OW-7C

Frontier Fertilizer
Davis, California



WELL OW-7C <£*'
^^^^^i n(continued) ^-b

COUNT G*$£lc DESCR1FnON SIERRA
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ŷ/y/

\y//

^
y
/y,y/,
Yy,
//,
'//,

4,

Y/,
'/y,
'//
y/

^%,
'%.
y/
%'//,

\

^^^~
*. • • • *

• **» * *
* "7 . *

• • • * *

' ~ . • "

r-.v:j *T

'MMM-
•^www.
•s^s=-s^r
^«S:

T" • •" • • • T

— * " ~ • ̂

• — . • " * •

' '" *-*I_* •* *~

'. • . • •

= JP^^-

^•s~si
^^^j

i*n
fj
?d-̂
11

^=^=1='

m

Lean CLAY (CL): continued

Silty SAND (SM): light brown; wet; medium
dense; -5% clay; -35% silt; -60% fine to coarse
sand; moderate est K

Lean CLAY with Sand (CL): light brown, mottled
gray; hard; -60% clay; -30% silt; -10% sand;
very low est K

Silty SAND (SM): brown; medium dense; -15%
silt; -85% poorly sorted, fine to coarse sand;
moderate est K

Lean CLAY with Sand (CL): light brown, mottled
gray; hard; -60% clay; -30% silt; -10% sand;
very low est K

— L>L> N
• i l i i

O 1 4
Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California



WELL OW-7C
(continued)

^E^. >
BLOW GRAPHIC DESCRIPTION SIERRA
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Lean CLAY (CL): continued

Silty SAND (SM): brown; medium dense; -15%
silt; -85% poorly sorted, fine to coarse sand;
moderate est K

Lean CLAY with Sand (CL): light brown, mottled
gray; hard; -60% clay; -30% silt; -10% sand;
very low est K

Sandy SILT (ML): olive-brown, mottled gray;
dense; -25% silt; -40% silt; -35% fine to coarse
sand; very low est K

; Silty SAND (SM): brown; medium dense;
-5% clay; -30% silt; -65% fine to coarse sand;
moderate est K

/ Clayey GRAVEL with Sand (GC): -25% clay;
1 -20% silt; -20% sand; -35% poorly sorted.

subrounded gravel to 1" diameter; low to
moderate est K

Moderately graded SAND with Silt (SW/SM):
loose; -10% silt; -90% moderately graded.
medium sand; moderate to high est K

fine to

Lean CLAY (CL): -50% clay; -40% silt;
-10% very fine to fine sand; very low est K

• i l l !

O 1 4
Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California



WELL OW-7C <:̂
^^^^^V n(continued) ^-b

SSSr G*$£K DESCRIF™N SIERRA
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Lean CLAY (CL): -50% clay; -40% silt:
- 10% very fine to fine sand; very low est K

0 1 4
Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California



WELL OW-7C <CJ
(continued) ^J^

BLOW GUMIC DESCRIPTION SIERRA
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Lean CLAY (CL): -50% clay; -40% silt;
-10% very fine to fine sand; very low est K

4

Silty SAND (SM/SP): tan; wet; loose; 20-30%
silt; 70-80% fine to medium sand; high est K
(from cuttings)

0 1 4
Radius (inches)
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Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California
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WELL OW-7C
fcontinuedj

BLOW
COUNT

GRAPHIC
LOG

DESCRIPTION

Silty SAND (SM/SP): continued

flowing sand in auger

SIERRA

flowing sand in auger

BOH AT 123.5'

O 1 4
Radius (inchest

MR-9S8-00 [OW-7C.6] ll/U/97 Page 7 of 7

Well Construction and
Boring Log - Well OW-7C

Frontier Fertilizer
Davis, California



BORING OW-8C <
(continued)
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Clayey SILT (ML): black; damp; soft;
15-30% clay; -5% fine sand; some organics

5- 10% clay at 26'

-. "
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;RRA

Moist at 33'
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Boring Log - Boring OW-8C (cont.) Frontier Fertilize
Davis, California
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BORING OW-8C SaV
(continued) ^»
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GRAPHIC DESCRIPTION SIERRA
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Silty SAND (SM): brown, wet; loose; 30-40% silt;
60-70% very fine sand

grades to Sandy SILT with Clay (ML):
5-10% clay; 60-70% silt; -30% fine to
medium sand
SAND (SP): brown; wet; loose; -5% silt;
-95% fine to very fine sand

Silty SAND (SM): brown, wet; medium dense;
20-30% silt; 70-80% fine sand
Contact by driller

Silty CLAY (CL): olive-brown; moist; stiff;
50-65% clay; 30-40% silt; 5-10% fine sand;
low est K

very stiff, hard at 51 '; very low est K

damp to moist at 52'; very low est K

drills harder at 55'

O 1 4
Radius (inches)

MR-958-00 [OW-8C2] 1 1/1 1/97 Page 3 of 7

~ . « . ^«T «^ , ^ •» Frontier FertilizerBoring Log - Boring OW-8C (cont.) Davig CaHfomia



BORING OW-8C
(continued)

GRAPHIC DESCRIPTION SIERRA
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Silty CLAY (CL): continued

Clayey SILT with Gravel (ML): olive, mottled
dark gray; moist; stiff; 10-20% clay; -5% sand;
-5% gravel to 1" diameter

Silty SAND (SM): olive-brown

CLAY(CL): olive-brown

Silty SAND (SM): olive-brown

CLAY(CL): olive-brown

Sflty SAND (SM): olive-brown

Sandy SILT (ML): olive-brown; wet; 5-10% clay

^ / ,J — ' — ̂ — Nj

1 i l l ,
0 1 4

Radius (inches)
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BORING OW-8C ^
(continued)

TH

igf,

>
GRAPHIC DESCRIPTION SIERRA
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Saty CLAY (CL): continued
wet at 76'

moist at 77'

SILT (ML): olive; damp to moist; firm;
5-10% fine sand; blocky; low est K

Saty CLAY (CL): olive; moist; firm to stiff;
70-80% clay; 20-30% silt; moderately plastic;
low est K

very low est K at 93'

i j i i_ i
O 1 4

Radius (inches)
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BORING OW-8C ^
(continued)
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GRAPHIC DESCRIPTION SIERRA
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Saty CLAY (CL): continued

Stiff to hard at 97'

IXTjkll tfi*aH^H SAND uriiili miTim* f^lav anH f»Ta vel

50-70% fine to coarse sand; 20-40% subrounded
gi'itvcl iluili O.j tu 1 tlicUiicLci'

70-80% sand; 10-30% gravel at 112'
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i i L i i
O 1 4

Radius (inches)
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BORING OW-8C
{continued)

BLOW
COUNT

GRAPHIC
LOG

DESCRIPTION SIERRA

Well graded SAND with minor Clay and
Gravel (SW): continued

BOH at 120'

0 1 4
Radius (inches)
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WELL OW-11C

r- 0

BLOW
COUNTS

- 5

- 10

- 15

MR-958-00 [OW-11C] I I/I 1/97

GRAPHIC
LOG

DESCRIPTION

SIERRA
Lean CLAY (CL): dark brown; damp;
stiff; -55% lean clay, -40% silt; -5%
sand; very low est K; organics

grades to olive-brown at 13'

0 1 4
Radius (inches)

Well Construction and Boring Log
Well OW-11C

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller.

Drilling Method:
Date Drilled:

Well Head Completion:
Type of Sampler

Jim Green
D. island, f.E. #C46713
Soils Exploration Services
582696
David Ryan
£>" diameter hollow stem auger
October 22,1997
Locking cap & traffic-rated vault
Split barrel (2" ID and 1-1/2" ID)

Well Details

Concrete Grout:
Bentonite Seal:

Sand:
Screen:
Sump:

0-110'
110-114'
114-127'
116-126'
126-127'

Page 1 of 7



WELL OW-1 1C ^
(continued)
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Lean CLAY (CL): continued

Silty SAND (SM): light brown; damp; medium
dense; -15% silt; -85% fine to medium sand;
moderate est K

Lean CLAY with Sand (CL): olive-brown.
mottled gray; wet; loose; -50% clay; -25% silt;
-25% sand; very low est K

z2ps"-̂ r̂-̂
• l i t i

0 1 4
Radius (inches)
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WELL OW-11C
{continued^

PLOW GRAPHIC DESCRIPTION
COUNT LOG »ii«v«
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Lean CLAY (CL): continued

Lean CLAY (CL): -65% clay; -30% silt;
-5% sand

flowing sands in auger

flowing sands in auger

Silty SAND (SM): dark brown; -25% silt;
-75% moderately graded, medium to course
sand; moderate est K

Lean CLAY (CL): olive-brown, mottled gray;
hard; -65% clay; -25% silt; -10% sand;
very low est K

•— oo >i
1 t i l l
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Radius (inches)
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WELL OW-1 1C <
(continued) ^^w/

BLOW GRAPHIC DESCRIPTION SIERRA
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L«an ULAX iui^j: continued

Lean CLAY (CL): olive-brown, mottled gray;
hard; -25% clay; -25% silt; very low est K

Poorly graded SAND with Silt (SP/SM): brown;
medium dense; -10% silt; -90% medium sand;
moderate to high est K

Sandy SILT (ML): olive-brown, mottled gray;
-25% clay; -40% silt; -35% fine to coarse sand;
low est K

Silty SAND (SM): olive-brown, mottled gray;
-35% silt; -65% very fine to fine sand;
moderate est K

Sandy SILT (ML): -20% clay; -40% silt;
-35% very fine to fine sand; very low est K

Lean CLAY with SAND (CL): olive-brown,
mottled gray; hard; -65% clay; -25% silt;
-10% sand; very low est K

Radius (inches')
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WELL OW-11C
(continued)

PLOW GRAPHIC DESCRIPTION SIERRACOUNT LOG vji-LOVivra.
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Lean «JLAZ IVLJ: conunueu

Silty SAND (SM): brown; medium dense;
-25% silt; -75% fine sand; moderate est K

Lean CLAY with SAND (CL): olive-brown.
mottled gray; hard; -65% clay; -25% silt;
-10% sand; very low est K

^•i 0AWTX ffomn j i i- J- jSilty SAND (SM): dark brown; medium dense;
-25% silt; -75% very fine to fine sand;
moderate est K

0 1 4
Radius (inches)
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WELL OW-1 1C ^A
(continued) ^*m
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DESCRIPTION SIERRA

Silty SAND (SM): continued

flowing sands in auger, unable to sample at 100'

Poorly graded SAND (SP/SM): -10% silt;
-90% medium sand; moderate to high est K

Lean CLAY with Sand (CL): olive-brown,
mottled gray; stiff; -60% clay; -30% silt;
-10% sand; very low est K

/ Clayey GRAVEL with Sand (GC): medium
( dense; -10% clay; -10% silt; -30% sand;

-50% well graded, subrounded gravel to
2" diameter; moderate to high est K

Sandy SILT (ML): olive-brown, mottled gray;
firm; -20% clay; -65% silt; -15% very fine sand;
low est K

Silty SAND (SM): brown, medium dense;
-20% silt; -80% fine to medium sand;
moderate est K
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WELL OW-1 1C
(continued?
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DESCRIPTION

Silty SAND (SM): continued

flowing sands in auger

driller reports gravel at 123'

flowing sands in auger

SIERRA

0 1 4
Radius (inches)
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LOG OF SOIL BORING
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Surface Bavarian:
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Reference Bavarian:
Reference Description:.

X

X
X

X

X
x7

X

£3

4|

5

6

7

8

-oo wo.

DnUinq Matnotr

cwcw vv«Ht-)er*,
"~

Wt.rUv.l
Tan.
Oat... .,
Rcfarenca

-3V.

^

Location

Stwit
•2- rf •>

1KIM

* < ,C/*v(/

Jl





Science, and
Technology, Inc.

• "' ; t^"*" * f^ • ' '

LodpFSOlL BORING
Co-ordinate

Surface Eevatiorc
Casing Above Surface:
Reference Bevation:
.Reference

%£%5£S:*J8ass^^
- • ^>:y

^^^S^^m^^ *.+ v:./:.;



Science, and
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LOG OF SOIL BORING
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EA Engineering,
. Science, and
'Technology, Inc.

LOG OF SOIL BORING
Co-ordinates: ,^____^^_^__

Surface Bevation:
Casing Above Surface:.
Reference Bevation: _
Reference Description:.
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DrtanqMtmoo: n
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EA Engineering,
Science. and
Technology inc.

LOG OF SOIL BORING
Ca-arritnalas: m

Surface Bevation: _____
Casing Above Surface:,
Reference Bevation: _
Reference Description:.
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Job No. Otant

ununq rvmnoq:
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r/l
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Oat. Dan
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_

Science, and
Technology, Inc.

LOG OF SOIL BORING
Ca-o.rr5natag

Surface Bevation:
Casing Above Surface:.
Reference Bevation:
Reference Description:.
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JobNo. C0««t
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Dnllino Mamott 4i S Ar i- • X «•.. £>-n: -iL7'"^M»
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Science, and
Technology, Inc.

LOG OF SOIL BORING

Surface Bevation: ___
Casing Above Surface
Reference Bevation: _
Reference Descriptioit

C
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-oowo. uwnc

Dnttnq M«tnoa:
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Rafanmc.'
Surtac. Conaiuma.
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x
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L Science, and
'Technology, Inc.
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Well Construction Logs



EXPLANATION
TYPICAL WELL CONSTRUCTION

SIERRA

H

fa
ap^
0
2
2£-,
en
QP™.

F?

0

CJ

3̂
w

Hq

Q 2~ or 4" PVC
w casing

Portland
cement with

3-5%

$

I I
Well Head Completion

Schematic
Not to scale

bentonite W\ WA Locking cap

Bentonite • • '-' &

peiietseal — • • Christy Box

•V Z • - • 1 (TTTTTTTZ7^

Sand P-- •
- 10 .-.;

Slotted 2" or 4"
PVC casing

— 15

- 20

PVC end cap

* . .

•/

,* j

—

—•"*

^™*

—

—

—_

—

—

===k

::. (//////////,
.• \

• ,

_'

•

,

_

7 I
'A r

^s-X/yVVx SSST) ~1
%///////////) \
7
/
/
A

r

Locking
D stovepipe &

Christy Box

,nIzzma
l^m IKJ

Bentonite 1̂

-25 pellet plug •"

l • ' • •

„ c
r ' ,4 n Locking capRa*us flnsnesl fj o r -

& stovepipe

Water level depth and date:
t

SZ Initial water level

;Mmw,&

X Static water level Q Christy Box

7
/

NOTE: SES attempts to screen jfom 5 feet
above static water to 10 feet below
static water.

.

[Typ. w«ll conic.] 1/16/96



WELL OW-5A
1-0

WELL OW-5B

-30 .

-35

-40

r-0

For boring log,
see log for
OW-5C

grout
(0-33')

bentonite
( 33-37')

sand
(37-50')

screen
(39-49')

-60

-65

-70

SIERR/

For boring log,
see log for
OW-5C

grout
(0-63')

bentonite
( 63-67')

sand
(67-80')

screen
( 69-79')

»

£ -45

p ;
-
L-50

•V
• •

•'•'

• *

,

—
—

—

—
•— n

1 ,
0 1

'.•'.

• •

a

_

1

4

. -8 ~75

p :
9-50')

ou

^— BOH ( 50') '
Radius (inches)

Well Construction - Well OW-5A

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

C. Bramer
V. bjland. P.E. #46713
Soils Exploration Services
5S2696
J. Harrison, J. Freitas
6" hollow stem auger
October 22, 1997
Locking cap & traffic-rated vault
2" Schedule 4OFVC
N/A

•V
•"•

•:'l
• *

—
___

—

—
L— *!

i i
O 1

V.
:•
. »

r

4

SiUJJ.jp 1 / «7*O1D')
v

\-BOH (80')
Radius (inches)

Well Construction - Well OW-5B

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:

Drilling
Date

C-57#:
Driller:

Method:
Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

C. Bramer
9. Island, F.E. #46713
Soils Exploration Services
5S2696
P. fyan, R. Marty
&" hollow stem auger
October 17-21. 1997
Locking cap & traffic-rated vault
2" Schedule 4O PVC
N/A

MR-958-00 [Wells OW-SA. B] 1 1/ 1 1/97



WELL OW-6A

-30

For boring log,
see log for
OW-6C

grout
(0-31.5')

-35

-40

- 43

bentonite
(31.5-35.5')

sand
(35.5-43.5')

screen
(37.5 - 42.5')

i i l i i
0 1 4

Radius (inches)

sump (42.5-43.5')

BOH (43.5')

Well Construction - Well OW-6A

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

P. Beardsley
D.Leland. P.E.#C46713
Soils Exploration Services
582696
J. Harrison, J. Freitas
8" hollow stem auger
October 29,1997
Locking cap & traffic-rated vault
2" Schedule 4O PVC
N/A

WELL OW-6B
i-O SIERRA

-85

For boring log,
see log for
OW-6C

grout
(0-86' )

-90

-95

- 98

0 1 4
Radius (inches)

bentonite
(86-90')

sand
(90-98')

screen
(92-97')

sump (97-98')

BOH (98')

Well Construction - Well OW-6B

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

0. Beardsley
D. (.eland, P.E.#C46713
Soils Exploration Services
5S2696
J. Woodbridge
8" hollow stem auger
October 28,1997
Locking cap & traffic-rated vault
2" Schedule 4O PVC
N/A

MR-958-00 [Wells OW-6A. B] I I/I 1/97



WELL OW-7A
r-O

-30

1
n
K

-35

-40

45
46

For boring log,
see log for
OW-7C

grout
(0-34'J

0 1
Radius (inches)

bentonite
(34 - 38')

sand
(38 - 46')

screen
(40-45')

sump (45-46')

BOH (46')

Well Construction - Well OW-7A

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

D. &eardsley
P. Leland, P.E. #C46713
Soils Exploration Services
582.696
R. Ellis
8" hollow stem auger
October 30,1997
Locking cap & traffic-rated vault
2" Schedule 40 PVC
N/A

WELL OW-7B
i-O

I£
I
GO

I0
§
n
W -
£ -w
Q

SIERR/

-60

For boring log,
see log for
OW-7C

- grout
(0-62 ' )

-65

-70

"- 74

0 1 4
Radius (inches)

bentonite
(62-66')

sand
(66 - 74')

screen
(68-73')

sump (73-74')

BOH (74')

Well Construction - Well OW-7B

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

0. Beardsley
D. Island, P.E. #C46713
Soils Exploration Services
582696
D. Ryan, K. Marty
&" hollow stem auger
October 27,1997
Locking cap & traffic-rated vault
2" Schedule 4O PVC
N/A

MR-958-00 [Wells OW-7A, B] I I/I 1/97



WELL OW-8A
fK

Ito
h

N
D

 S
U

R
F

A
C

E

P
0
%
£

iw
ffl

$

H

-0
1
1
F

1
1YA

-34 |||
-35 1

: I
~

-40

— 45
"— to

1

••

• ., •

.

I

mSSS'

Uk^N

-
—
—__-
1 10 1

=ik&
WELL OW-8B ^

fr.

P

M

5yJ For boring log, b

I
see log for
OW-8C

•< grout
(0-34')

J

K
D

 S
U

R
F

A
C

E
 (

F— 1

O
•<< bentonite fjj
H (34-38') r^
^^H \ ^m* » •««>« ^

"•• -n sand5KU1U.

q (38 -46')
( **-•*«» A *k«M

-.

(40-45')

M««l«**-i «-L f >l C

i 9UJJJ.jp V -SiJ

A

\
\ — BOH f 46'

Radius (inches)

Well Construction - Well OW-8A

Frontier Fertilizer
Davis, California

Logged By: J. Green
Supervisor: 0. Island, P.E. #C46713

Drilling Company: So Is Exploration Services
C-57#: 582696
Driller: J. Harrison, M. Duffy

Drilling Method: &" hollow stem auger
Date Drilled: October 16, 1997

Well Head Completion: Locking stovepipe
Well Casing: 2" Schedule 40 PVC

Type of Sampler: N/A

^^

3a
ss

! 4CM Q
> - TrO J

-0

i
1
•̂

Y/A
-59 W,
-60 •

: I
""" .

-65

— 70• V/

) |

•*

[:
• .
\
•

—

x
KJN

J
—
_

^

=1

11
r
/̂/

ŷ/
Y/

&
1•

\

„
t

i-̂ !. - |

1 i
0 1 4

TM

^^ //

S$£
^mP.

SIERRA

" For boring log,
see log for
OW-8C

•+ grout
(0-59.5')

•< bentonite
(59.5-63.5')

-< sand
(63.5-71.5')
9l*l CC11

(65.5-70.5')

sumo f 70 5 - 71 5'1JfcAalE^^ ^ i v»v • Aiv J

> — BOH (71.5')
Radius (inches)

Well Construction - Well OW-8B

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

J. Green
0. Island, P.E.#C46713
Soils Exploration Services
582696
P. Ryan
8" hollow stem auger
October 27, 1997
Locking stovepipe
2" Schedule 4O PVC
N/A

MR-958-00 [Wells OW-8A, B] 1 I / I 1/97



WELL OW-11A

p

I
a

U
N

D
 S

U
R

F
A

C
1

0

^

to

K
1 £

§

-o

-30

mm22
f S

^\
-35 H

-40

_

-

-45

s

•'•"

^ *

\ *

* •. '

L 46 L^J
, ,

• •' • I I H " H

1 '"— --̂

pmniNfE
IV
1

I
[
•
•

— 1
j

--_•
__

— *

—m-

1 i
O 1

i

/
/
/f
£.

Y

/ For boring log.
/. see log for
/, OW-1 1C

^ «< grout
^ (0-34')

\
d
Wr* bentonite
1 (34-38')

1
1
•H sand
•J (38-46')

1 (40-45')

•ciimn f A^ dfi'1— aiuujp ^ ^o *to

\
4 \ — BOH (46')

WELL OW-1 IB ^
« ^

H
Ski

D
 S

U
R

F
A

C
E

 (
]

§
*0

ŝto
8
M

£g
Q

Radius (inches)

— U •
y
/
/
/

™

£

=

%

V

-60

a

\
•I
1

-65 1

•

-70

"- 74

*

•

t

•

.

s

.

•

.

~m^—
1 L

r>N

m
K
%

^!

'̂ //

\^tf

m*%

SIERRA

For boring log,
see log for
OW-1 1C

•* grout
(0-62 ' )

• •
• im< bentonite
1 • (62-66')

1 I• Hi
\ r-'.U sand
_ l':"\ (66-74')
— 1."." 1
__< . screen
—
—

—

_* •„

* f*

,

(68-73')

"L-Jl ^ s j

\
o i 4 N — BOH (74')

74')

Radius (inches)

Well Construction - Well OW-11A

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-57#:
Driller:

Drilling Method:
Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

P. Keardsiey
0. Island, P.E. #C46713
Soils Exploration Services
582696
J. Harrison, J. Freitas
8" hollow stem auger
October 29, 1997
Locking cap & traffic-rated vault
2" Schedule 4OfVC
N/A

Well Construction - Well OW-1 IB

Frontier Fertilizer
Davis, California

Logged By: D. Beardsley
Supervisor: D. Leland, P.E. #C46713

Drilling Company: Soils Exploration Services
C-57#: 582696
Driller: J. Woodbridge

Drilling Method: 8" hollow stem auger
Date Drilled: October 28, 1997

Well Head Completion: Locking cap & traffic-rated vault
Well Casing: 2" Schedule 4O PVC

Type of Sampler: N/A

MR-9S8-00 [Wells OW-1 1 A, B] 1 I/I 1 197



PROJECT NUMBER
PROJECT
LOCATION

ft. s+, r,->,r

WELL PERMIT NO

BORING/WELL NQ.QvvJ^?J8 A
TOP OF CASING ELEV. .

GROUND SURFACE ELEV.
DATUM
-M<TAII ATinM HATF

TOC (Top of casing)-

.

m

;-
*. ""*

Steel protective
casing (StdJ

...-.3>-<i-..-§,».•-«?•%•*»..•
**•*** •****• »v

g

n

Prepared by:.

EXPLORATORY BORING
a. Total depth
b. Upper boring depth
c. Upper boring diameter
d. Lower boring diameter *£

Drilling method Mo\f

ft.
ft.

o*j c.**Jt*

CONDUCTOR CASING
e. Casing length A/A

Material.
f.
g.

Diameter
Upper (outer) seal
Material _

A//A .in.
.ft.

h. Penetration
i. Depth

WELL CONSTRUCTION
j. Total casing length

MateriaI .ycAtj. yt> P\/c , £

k. Diameter *z

I. Depth to top perforations
m. Perforated length

Perforated interval from
Perforation type 0-Q-J~ "

Perforation size
n. Surface seal.

Seal material
o. Backfill

Backfill material,
p. Seal

Seal material
q? Gravel pack

.ft.

ft-

ft.
_£_to - ft.

'______l?t;

ft-

r Material;
_ _ ^tbtrl/x. F.'!4

r.
+*;-

Bottom sea
» 3o«c

Material
s. Casing stick up

f t. Protective casing diameter in.

Reviewed by:. Date:. Form F-10 Rev. 12/90



PROJECT NUMBER
PROJECT NAME *>•*•*.'*•'•
LOCATION "
WELL PERMIT NO

BORING/WELL NO. ̂  l>9 ̂  B
TOP OF CASING ELEV.

GROUND SURFACE ELEV.
DATUM
INSTALLATION DATE

TOC (Top of casing)-

£

m

;*-.
'

Steel protective
casing 6tdJ

*• . «
.*."«

g

/\ 0"vJ

n

Prepared by:.

EXPLORATORY BORING
a. Total depth ~2_5£_rf£
b. Upper boring depth *ff* ft.

c. Upper boring diameter _2_!_____. ft.
d. Lower boring diameter

Drilling method hell«w rfc

CONDUCTOR CASING
e. Casing length

Material "" • * A///

/7/A .ft.

f. Diameter

g. Upper (outer) seal

Material

h. Penetration
i. Depth

WELL CONSTRUCTION

j. Total casing length
Material.

.in.
J-.-t.ft.

fn.

ft.

_ __»

jGLft.

•5 " ' k/=^^ —
k. Diameter ca"^ ^v
1. Depth to top perforations ________ ft.

•^y ** *

m. Perforated length ' 0_______Lft.

Perforated interval from^^Lto _2_l_ift.
Perforation type '~ -0*D3-tt~ • _

Perforation size

Surface "seal.n.
Seal material__i^L_»

o. Backfill

Backfill material.:

p. Seal

Seal material___i

q. Gravel pack

Material

ft.

.ft.

ft.

ft.

r. Bottom seal

Material

>ft.

s. Casing stick up

t. Protective casing diameter

Reviewed by:. Date: Form F-10 Rev. 12/90



WELL DETAILS
PROJECT NUMBER BORING/WELL NO.°._1___2_.
PROJECT NAME &~^-~ f*'*/.**s- TOP OF CASING ELEV. \6
LOCATION "?Q<S-^ c~ GROUND SURFACE ELEV.
WELL PERMIT NO DATUM

INSTALLATION DATE

TOC (Top of casing)-

•ft̂ vC^

•*•*.v ••-•.

m

Steel protective
casing (StdJ

EXPLORATORY BORING
a. Total depth
b. Upper boring depth
c. Upper boring diameter
d. Lower boring diameter ^

Drilling method

•***

.ft.
ft.

ft.
ft.

CONDUCTOR CASING
e. Casing length

Material.
f. Diameter
g. Upper (outer) seal

Material

.in.

h. Penetration
i. Depth

WELL CONSTRUCTION
-j. Total casing length '

Material,
k.

.in.

.ft.

-ft.
Vo

Diameter
I. Depth to top perforations

m. Perforated length

^i in.
32., ft.
Jl£_ft.

Perforated interval from£_L_to j_£__ft.
Perforation type^
Perforation size ^- c^

"̂
n. Surface seal

Seal material____________
Backfill

ft.

x.

Prepared by:.

o.
Backfill material,

p. Seal
Seal material /

q. Gravel pack
. Material

r. Bottom seal
Material

s. Casing stick up

t. Protective casing diameter

. "k

ft

-ft.

.ft.

.in.
Reviewed by:. Date:. FormF-10 Rev. 12/90



PROJECT NUMBER
PROJECT NAME f*r*~-*:*s-
LOCATION »«»/.• s
WELL PERMIT NO

BORING/WELL NO.
TOP OF CASING ELEV.

GROUND SURFACE ELEV.
DATUM
INSTALLATION DATE

TOC (Top of casing)•\
£

m

Steel protective
casing

3

Prepared by:.

EXPLORATORY BORING
a. Total depth
b. Upper boring depth

c. Upper boring diameter
d. Lower boring diameter »

Drilling method A o lf<m

. 5"

£__c'

ft

ft.

CONDUCTOR CASING
Casing lengthe. .ft.

Material. U

f. Diameter

g. Upper (outer) seal

Ma te ria I
h. Penetration
i. Depth

WELL CONSTRUCTION
j. Total casing length £

Material 5< A J */C? Pug

.in.
-ft.

f___l

tn

ft.

k. Diameter
I. Depth to top perforations

m. Perforated length

'

ft.
ft.Perforated interval from_jL_to

Perforation type £• °>
Perforation size 3\o-lr<-£

n. Surface seal ___2___ft.
Seal material C Q>w\jg/vrt /"fat*&*.:•*.£rf

Backfillo.

Backfill material
Seal
Seal material.

Gravel pack

.§£=.'

~1o~ --TT / / <

___Zl_-_ft.

II /tf
r. Bottom seal

Material

s/tAJJ? f f -

s. Casing stick up

t. Protective casing diameter

Reviewed by:. Date:. FormF-10 Rev. 12/90



MON1TORIN6 WELL
JOI NO. ^JlTE COORDINATES

7 S f S
COMMUTED PMEPAMQtYAMQt

" CL
REFERENCE POINT FOB MEASUREMENTS

ELEV.

GENERALIZED GEOLOGIC LOG

J

BACKFILL MATERIAL

TYPE:

RISER CASING

OU:

TYPE:

Z

TOP OF SEAL

ANNULAR SEAL

TYPE:

TOP OF FILTER PACK

FILTER PACK

TYPE.. .//Z.

TOP OF SCREEN

SCREEN:

OIA:

OPENINGS: WIDTH: "2-O

BOTTOM OF SCREEN

BOTTOM OF SUMP

BOTTOM OF HOLE

8

U

r~

DEPTH

L-#J

it

-36,7



MONITORINfi WELL
w

{COMPUTED [PREPARED •Y REFERENCE POINT FOR MEASUREMENTS

-r7l~ ^

GENERALIZED GEOLOGIC LOG

;> «
X

X •

t;

BACKFILL MATERIAL

TYPE: r

RISER CASING

OIA: 2-
Tvre:

TOP OF SEAL

ANNULAR SEAL

TYPE-

TOP OF FILTER PACK

FILTER PACK

TOP OF SCREEN

OtA:Z

SCREEN:

TYPE:

OPENINGS: WIDTH: 0 •
TYPE:

BOTTOM OF SCREEN

BOTTOM OF SUMP

BOTTOM OF HOLE

DEPTH

î / / r ~

ELEV.

3/9

-/fi.fc

-05".



PROIECT NUMBER

WELL PERMIT NO.

BORING/WELL NO.
TOP OF CASING ELEV.

GROUND SURFACE ELEV.
DATUM
INSTALLATION DATE * .?

TOC (Top of casing)

Steel protective
casing CStdJ

EXPLORATORY BORING
a. Total depth
b. Upper boring depth

c. Upper boring diameter
d. Lower boring diameter ^

.ft.

.ft.

.ft.

g

I Prepared by:.

Drilling k o /)

CONDUCTOR CASING
e. Casing length //A .ft.

Material.
f. Diameter

g. Upper (outer) seal
Material

h. Penetration
i. Depth

WELL CONSTRUCTION
j. Total casing length

Material '.

.in.

.ft.

tn

**•*

k. Diameter
1. Depth to top perforations

m. Perforated length
?g ft.

t Perforated interval from-^_toli_ft.
Perforation type

r

Perforation size,
n. Surface seal

Seal material 6/>

Backfill

Backfill

Seal

e.cy.

o. .ft.

P- 'ft.

Seal material

Grave! pack

Material

' ft-

*/«
r.

Altos*. r • -t <- p«.f fc
Bottom seal

Material.
s. Casing stick up

t. Protective casing diameter

Reviewed by.. Date:. FormF-10 Rev. 12/90



Well Development Logs



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
,.By:

frerf.1i-2.gr Well ID:
SIERRA

. Date:

Time

Start: fl-f^

Stop: <f;2.r

Start: ?;^

Stop: f^f

Start:

Stop: f ; i ?

Start:

Stop: 7,^3

Start:

Stop: <f ;<r- 7

Start:

stop: / o : 1 7

Depth to
Water (ft)

Depth to
Product (ft)

•a
&3
W

X

•a
U

P̂Q

X

P
um

pe
d

>

>c

><

/

^

G
al

lo
ns

re
m

ov
ed

£

zo

ID

IS

1.0

I*

Temp.

*k

(^

It

13

I t

ll

PH

7.41

7,e,$

7-f^

7.f(,

7,5-7

EC
[umhos)

•Z..OOO

HI?

noo

m.r

/700

Comments:
(color, odor, product, est flow rate)

>((-HrKo-f«.(y StAftX&f evvj U/'Ifi^^ ^emot/W PppfQfi.

5" <bM°rt *$ <^-T-re^^ ^/'ffy wA^f
o / •

A/TU '. Zc?Z_ y | 00^

A/rM : foi x / o o o

A/TU : 2_f/ x / O O t j

A/TM-' Zc?5" « /ooo
*

A/TM: / t i x /ooO
WELL DEVELOPMENT SUMMARY

Depth to Water Before Development: _

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Deplh After Development: _

Development Method: <

Total Pumping Time (mln):

Total Amount Excavated (gals):

^ -~

* pM**\p Average Pumping Rate (gpm)

Pumping Rate Range

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: frfriH<T
i By: -\t>K*v

Well ID:
Date: _

//

SIERRA

Time

Start: ̂ ^

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•ot>
E?
3

(ft

^

•a
V

3ffl

x

•a
0)a

a*

\
N

G
al

lo
ns

re
m

ov
ed

Temp.
(F)

PH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

^r-hft

*

WELL DEVELOPMENT SUMMARY

Depth to Water Before

Depth to Water After DVv'alop

Sounded Depth Before Development:

Sounded Depth After Development:

Development Method: .,/T

Total Pumping Time (mln):

Total Amount Excavated (gals):

i,*V- Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJJSCT NAME & NUMBER:
By:

Well II
Date:

SIERRA

Time

Start: ̂ Q -̂

Slop:Q^02>

Start:

Stop: 0CJ | ^

Start:

SI°<>:CA14"
Start:

Slop: O^ | *\

Start:

Stop: £923

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•a

t
w

•o
JU

rtCQ P
um

pe
d

A

X

^
X

A

G
al

lo
ns

re
m

ov
ed

ifr-"T
6

6

id

8

Temp.

-8?

IT"

iv*

/8°

/8°

fl°

PH

752.

7,50

1.50

7A<D

7.47

EC
lumhos)

/i?06

fszs'

r'SZb'

/52T

/500

Comments:
(color, odor, product, est flow rate)

VCXSt-*- t&oViC»^ V/Le^»oiJi> u>-t_;V-^

Pt^p (2, H£lk_ , 2.^/M
MTU
3£52i.D

p-ro
TCc,,\

AT\0
40/5

N3^0 <& .
<&- '314

pro
-Z.Zv'b

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:. 2-*i • •

Depth to Water After Development:

Sounded Depth Before Development:

Sounded Depth After Development: —

'T'l •

Development Method: fW/f Average Pumping Rate (gpm): _<

Total Pumping Time (mln): LQ Pumping Rate Range (gpm):_ .,.

Total Amount Excavated (gals): ._.. /JUL Tolal U20 Injected (gals): P ..



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
..By: -\hkfcx, ryrvwflv> . 4

Fg.rf.1i3.er, Well ID:
Date:

SIERRA

Time

Start: O \ ̂  £"

Stop: (Q\(0

Start: 17* l)C

Stop: < r / < )

Start:_L__i-f^-~

Stop: , -

Start:

St°P: ,2.'.2LC

Start:

Stop: (^:^/*

Start:

Stop: ^ , -.0

Depth to
Water (ft)

Depth to
Product (ft)

•a

t

X

•ojy
rt

X

P
um

pe
d

V

^

X

*
X

G
al

lo
ns

re
m

ov
ed

<
2.0

*

2-0

OP

zt)

Temp.

/ 9

f 9

^

/ ? (rr

^,r

pH

7.73

1,10

7.7f

7,1?/

1.11

EC
(umhos)

l? 00

IWO

WO

f^O

IUS

Comments:
(color, odor, product, est flow rate)

/f/4i™felv S«/W r^P JWM. ^^J

a^prox. r'^/^s of ^W-mji «i7f^ ̂

^ '

fJTtt- <m x /ooo

AlTUl ^0 ^ f O o O

AATU' ^13 V ib*V

M: zg5J y / 0 d
•

A/TW; m v,^
WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development:-

Development Method: _£

Total Pumping Time (min): ^*>

Total Amount Excavated (gals):

ti>»ij>.

I.P >

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):_

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Fnrs\fCr
-.By: -UK*

Well ID:
Date: _

SIERRA

Time

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

f Z * ' ?

Depth to
Product (ft)

•a«
tf
3
W

\

•av
aa>n

\

P
um

pe
d

\s^

G
al

lo
ns

re
m

ov
ed Temp.

(F) PH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

Alr\M

•

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development: —

I ' • Development Method: A i f~

Total Pumping Time (min):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Well ID: _y.!?L_
Date: / / /47? 7

SIERRA

Time

^\~3
start:0&;£Q

Stop: O5?>4

8l"<frftS?-

stop:65SPI
Start:

Stop: 084_J

Start:

Stop: 0g _}_<]

Start:

S'op: 6g£-4

Start:

Slop:

Depth to
Water (ft)

Depth to
Product (ft)

•ot>
y
3

W

•a
V

CJa
BQ P

um
pe

d

x

x

X

X

X

G
al

lo
ns

re
m

ov
ed

/?

'̂
(ŵ>

«̂V»<J

I3fit**

Temp.
JT)

18"

/«'

'/&"

ia°
^

»«•

PII

8.64-

9,7?

7,67

i.<i\

•;.*/'

EC
utnhos)

/550

(SSO

/550

/5SO

/r^

Comments:
(color, odor, product, est flow rate)

Ujetx I/OAJ=-> -suejcttro (^gojc>vji>
M5&IC', fafeb 0 £50 rk .*̂ '5 6^ • -?,OG£|
JOTTU -1

io&.D
iMTw

7>2,/

wru
< h 8 b

KTTVJ
•m f7- 47

>*r*^

&> • ;

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development:

Development Method:"?L??l£.

Sounded Depth Before Development: —7.V?« | 1_

Souncled Depth After Development: 76g i 7 L

/ AD C\ <«. *f.-y--

Total Pumping Time (mln): 2L4

Total Amount Excavated (gals): <3£L

Average Pumping Rale (gpm)

Pumping Rate Range (gpm):_

Total 1120 Injected (gals): .



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: M R- f S"P "00 pro^|,'c< F&rf< \\1&f
By: -iok-y (-^rcvNo^, Aoe.

Well ID:
Date:

SIERRA

Time

Start: 3.,^

Stop: f.^

Start: /Q,^

stop: /o:5-t>

Start:

Stop: /0,^

Start:

Stop: ,r,0<r

Start:

Stop: ||1(0

Start:

Stop: „
/pvO

Depth to
Water (ft)

Depth to
Product (ft)

•ov

ffco

*

TJ<u

ĈQ

X

P
u
m

p
ed

K

X

X
X

X

G
al

lo
ns

re
m

ov
ed

$

HO

*p

2-0

zo

3$

Temp.

Kt

/ « l , C

/« . r

is

I*?

n.?

PH

B.i^

7.^r

7^f

7.70

7-t?

EC
iumhos)

/*2oO

nco

/2oo

/feo

^?oo

Comments:
(color, odor, product, est flow rate)

/Hkrwifelv SurW «Vv<l feoj.lft^. fa^orti
1 "

o^roR _ f«. of 6s-V<-e»^e((/ si 'fy L/ftrer.
' ' 0 / /

A/TM'. /of x / o O

AJTW: 7? x / o o

A)TU: ^o > / o o

AJTCX'. ^^.fe X- / O O

A/TCX: 3^f.^ n f o O
WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development:
Sounded Depth After Development: _

Development Method:

Total Pumping Time (min):

Total Amount Excavated (gals): ' ~>

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Well ID: £)VO-
Date: l| / 4/9T.

SIERRA

Time

Start: ft^-?.,

Stop: OtSft

Start:

Stop: 0°V^5

Start:

Stop: QC^

Start:

s'^D^S
Start:

stop: fclSt>
Start:

Stop:

Depth to
Water (ft) .

Depth to
Product (ft)

•a
&

W

•a
4)

C5
n)
« P

um
pe

d

A

A

A

*

S

G
al

lo
ns

re
m

ov
ed

£T

ZS

^5

2^T

ZT

Temp.

?!

(r

i&£

(b°

15°

1$°

pH

7,41

7,71

ink

7*10

7,72-

EC
[umhos)

ASOO

1106

i7<*3

noo

(70C

Comments:
(color, odor, product, est flow rate)

VOSJL So«6(?i) T&^V'C^ <oa#_.

Bjf>»P«=G <?L 300(1 ^TOiSf7^
MTO

Cb^CjO

KJTVJ

\\d,b

HTO

4 ,̂-L-

(MTU

(UTO

fJTU

l \-Z- «D

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development: —/Q. •**

Sounded Depth After Development:

Development Method:

Total Pumping Time (mln):

Total Amount Excavated (gals): \".4i> Total 1120 Injected (gals): .

Average Pumping Rate (gpm):

Pumping Rate Range

= II7-? / l 1 1 "2 ,!/-



c
WELL DEVELOPMENT/

WATER MONITORING DATA

PROJECT NAME & NUMBER:
...By;

Prp*^.'g«" fg.rfV (/ Well ID:

Date: _

SIERRA

Time

Start: ^^

Stop:

Start:

Stop;

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•o
4>

tf
3

(/>

\

T3
V

13
QQ

\

P
u

m
p

ed

\

G
al

lo
n
s

re
m

ov
ed

Temp.
(F)

pH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

x/;rf,ff

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Depth to Water After Development:

Sounded Depth Before Development:

Sounded Depth After Development:

'

Development Method: -T|IT~

Total Pumping Time (mln):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: £r<y4.'er F&ff. "L
..By:

-00 Well ID:
Date: __

OW-
SIERRA

Time

start: (CKSO

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•d

t
tfi

n
V
a
rt« P

um
pe

d

G
al

lo
ns

re
m

ov
ed

Temp.
(F) PH

EC
[umhos)

Comments:
(color, odor, product, est flow rate)

4,vl,-ft

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development: _

/°0»

Development Method: \ r i r

Total Pumping Time (min):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
,By: /yke.

Well ID:
Date:

SIERRA

Time

Start: f .0£

Stop: ?VQ

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

2.StLC

Depth to
Product (ft)

T3

f
OT

*

-2
9« P

um
pe

d

G
al

lo
ns

re
m

ov
ed

Temp.
(F)

!

PH
EC

iumhos)
Comments:

(color, odor, product, est flow rate)

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development _

Sounded Depth Before Development:

Sounded Depth After Development:-

Development Method:

'

Total Pumping Time (min):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
By: _

Well ID: QUO - A
Date: _ l_

SIERRA

Time

Start: fi^OO

Stop:

Start: I'&'in

Stop: y f * O£^

Start:

Stop: 1 S' -*->

Start:

Stop: (,3\Z&

Start:

Stop: C$'2l

Start:

S-P: ,3;3Z.

Depth to
Water (ft) .

Depth to
Product (ft)

•o
L,

W

X

•v

73
CQ

•ou
Q.
G

a,

A

X

x
X

*

G
al

lo
ns

re
m

ov
ed

6

(p

0

<b

6

Temp.

fi°

/?'

/8<£>

/?•

1

PH

770

7,63

7,57

7-SZ

7.5Z

EC
umhos)

I(o00

WO

t&od

/600

«&>

Comments:
(color, odor, product, est flow rate)

KJEZ-L ^OM3fM2^ 2XMc" ft-'P.Ct?^ piflC

J t/\| rf1ff\Jt )Tt£^* .

/

/UTO
(ZSO.O

/UTO

57,T,0

UTO

MTO

MTU fM.
WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development: —

Development Method:

Total Pumping Time (mln): \5

Average Pumping Rate (gpm): Jj

Pumping Rate Range (gpm):_

^ifL
Total Amount Excavated (gals): .... 2Q Total 1120 Injected (gals): .

"-< ' '



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
By: /^.'tfe.

Well ID:
Date: _

SIERRA

Time

Start: #•/,-

Stop: ^,^9

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

l^.SY

Depth to
Product (ft)

•ot>e?n
V)

*

•oIt)3ffl P
um

pe
d

G
al

lo
ns

re
m

ov
ed Temp.

(F) PH
EC

umhos)
Comments:

(color, odor, product, est flow rate)

•

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Depth to Water After Development:

Sounded Depth Before Development:

Sounded Depth After Development: _

G

"^2.- 67"

Development Method:

Total Pumping Time (mln):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):_

Total H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
Ry.

Well ID:

Date:

SIERRA

Time
Depth to
Water (ft)

Depth to
Product (ft)

•a

OQ

•dv
a
G
3a, G

al
lo

n
s

re
m

ov
ed

Temp.
*s*
CL

pH
EC

umhos)
Comments:

(color, odor, product, est flow rate)

Start:

Stop:

^00

St°p: nso
Start:

Stop:

Start:

Stop: 12/.51
to tjru

Start:

20

Start:

Stop: j 3 | ̂
80,7

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development: _

Depth to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development: _

321.

QO
' ''

Development Method: "fWlT Average Pumping Rate (gpm):

Total Pumping Time (mln): Pumping Rate Range (gpm):

Total Amount Excavated (gals): Total 1120 Injected (gals): _

a cx / /l 9 /(



C
WELL DEVELOPMENT/

WATER MONITORING DATA

PROJECT NAME & NUMBER: frfr*\4'Cr Fg.rfiM2.Qr.
.By:

Well ID:
Date: f

SIERRA

Time

Start: g,^0

Stop:. «j, | 5

Start: ^ ; ^TJ

Stop: ^J^Q

Start:

stop: wo
Start:

Stop:
IO v < * >

Start:

stop: ,o^
Start:

stop: (O'.vr

Depth to
Water (ft)

Depth to
Product (ft)

•o
&3w

>(

•a
£
rt

CQ

X

P
um

pe
d 

l
X

X

X^

Y

x

G
al

lo
ns

re
m

ov
ed

5

1J3

%0

^o

2,0

SO

Temp.
(F)

Mb

/^,0

/9.0

2_O

/ ?

PH

1^}

1,12.

-7.8C

T7!

7.7«

EC
[umhos)

(G90

/Goo

/GOO

\U£

<(*!-£

Comments:
(color, odor, product, est flow rale)

A\\*™tek <x*r*4 £ ^i»'fe<f, ^nTC?( ^1 / if • '»'

cWimi. 5i(fv u/cf/r remove/
(/ /

/UTU-. (.̂

A/TM1. Lt5

A/TM-- ^^^

A/ru: tf
•

Ayru.- .^.2.
WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Deplh lo Waler After Development _

Sounded Depth Before Development

Sounded Depth After Development: _

Development Melhod:

Total Pumping Time (mln):

Total Amount Excavated (gals):

i=£. Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Total H20 Injected (gals):

-• '*-



WELL DEVELOPMENT/
WATER MONITORING DATA

//

PROJECT NAME & NUMBER:
.By: Jatity

ferfi'/ilgf : Well ID: OW~
Dale: .

SIERRA

Time

(/H.xuJny
Start:

St°P: < 0 u f i _

Start:

stop: 101 co
Start:

Stop: ^^
<0\«, £

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•ov
t?a
(0

•a
Va
rtn

•a
(U1
(X

K

/

/
G

al
lo

ns
re

m
ov

ed

30

2,0

zo

Temp.

^C

17

'?

/?

pH

Tl^

7.75-

?,1?

EC
'umhos)

/4S0

\&s

/tl£T

Comments:
(color, odor, product, est flow rate)

/t/7M: 2^.2,

yl/TM'- ^.7

x/rw: /fc^

*

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:.

Deplh to Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development:-

Development Method:

Total Pumping Time (mln): .

Total Amount Excavated (gals):

Average Pumping Rale (gpm):

Pumping Rale Range (gpm):

Total H20 injecled (gals):

C



PROJECT N
By:.

WELL DEVELOPMENT/
WATER MONITORING DATA

"H "" Tl- Well ID: _ f c J e _ = _
Date:

SIERRA

Time

Start: |\'.4S

Stop: j T'SZ-

Sturt:

Stop: |yS^

Start:

Slop: |2;0k>
Start:

Slop: IXfS
Start:

stop: \azo
Start:

Stop:

Depth lo
Water (ft)

Depth to
Product (ft)

•a
g
3
«

•o
«
rtm P

um
pe

d

A

X

A

X

A

G
al

lo
ns

re
m

ov
ed

»

^r

3^

3?

-&r

Temp.
<&)
C*

£6

ir

i ^ c

n°

ir

PH

7,e&

7,77

7.7S-

7^~?l

7,72.

EC
(utnhos)

|6i>SD

/6?06

\\oLf

/<^5X)

/6oo

Comments:
(color, odor, product, est flow rate)

UJCL-L Aj(iL6trC> y'Z^lCJo^ tAJ>39C •

fW<£> (^ 'Soo (4z_ , S.o <jpm
MTVi

475",̂

NTVj
?>3S.O

NTO
ZTS".<5

A/TO
1 80, A

ATTO
t^s'.a

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development: _

Depth lo Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development: —

Development Method:

Total Pumping Time (inln):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):._

Total 1120 Injected (gals): . ...

„ I A — / "» • —



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: M&- 9 S %-(?<>
..By:

Well ID:
Dale: _

SIERRA

Time

Start: G . -jg

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

•ot>
ff3
W

•av^
'«
OQ Pu

m
pe

d

G
al

lo
ns

re
m

ov
ed Temp.

(F) PH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

4,'HrfM-

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Deplh lo Waler After Development

Sounded Depth Before Development

Sounded Depth After Development

^7.00

Developmenl Melhod:

Total Pumping Time (mln):

Tolal Amounl Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):

Tolal H20 Injected (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
..By: /

: PfO>xf/er Well ID:
Date: _

\J " In
SIERRA

Time

Start: in ' .JQ

Stop: ,Q\I§

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

7/7 .Hi

Depth to
Product (ft)

XI

t
w

X

•a
«
rtm

•0

a,
G
3

OH G
al

lo
ns

re
m

ov
ed

Temp.
(F)

pH
EC

uinhos)
Comments:

(color, odor, product, est flow rate)

•

WELL DEVELOPMENT SUMMARY

Depth to Waler Before Development:.

Depth to Waler Afler Development _

Sounded Deplh Before Development:

Sounded Depth After Development: —

7-7 • 9 n

t f a

Development Method: .;_!

Total Pumping Time (min):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):

Total H20 Injected (gals):



PROJECT NAME i
. HV- VTl^N -<

% NUMBER: f»A S— '̂IS'O " 6C>

«

Time

Start: 1 "J f*\ {-"

Stop: V*2_£>g\

Start:

Stop-, v rj i \

Start:

Slop: I *2 \̂ 4

Start:

Slop: | "̂  \ J

Start:

Stop: I *7 7jf)

Start:

Stop:

Depth to
Water (ft)

WELL DEVELOPMENT SUMMAJ

Deplh to Water Before Develop

Depth to Waler After Developir

Sounded Depth Before Develop

Sounded Denth After Develonn

Depth to
Product (ft)

T)

(0

•o

'i3
CQ

JY

merit- 2-1 .4"U

™,. il-ST.
imppt- H1S"«t'»

lent1 T^*^™

P
um

pe
d

A
y
X

K

X

G
al

lo
ns

re
m

ov
ed

*
/b

6

4

<b

W]
WATEB

Temp.

C-

2o°

If

(^

/ft-T

ta-r

/
Developmenl Melhod:

Total Pumping Time (i

Total Amount Excavat

PH

7-41

7-4^

7.44

T7T?

T^eT

ELL
LMO

Well ID
Dale:

DEVELOPMENT/ ^jjV,
iNITORING DATA | jj^

n\ N--7A SIERRA/ LJ^_J » ^*
it M » i ) /-— /r> --v•Tt-rxf-T / / / f-^/H i

EC
[urnhos)

/2^C<J

\7J3C

ITxiO

IZ-°0

IZX>0

Comments:
(color, odor, product, est flow rate)

VOt_Z_L£a SoiSXsC?^ iM'ytn 1?>C At-S-
R>AP<da C£ |80 l-L , Z,o 6^Vn

180.0

n*r,fl

«>&l s'

^4^0

^Utr.o

r\ r^

VOl/HV Av*»i-niri» Pinnii lniJ Rnl»» l i f n m l -

nln): .15
ed (gals):

Pumping Rale Rangf (gpin)' <^>\CJ
"Zf\ ' " " /a*•*-* Total 1120 Injected (gals)1 J<U

A



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Pr^i'CV
i. By: Jot\t\

Well ID:

Dale: _

SIERRA

Time

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Deplh lo
Water (ft)

?;90

Depth to
Product (ft)

•o
V

3
W

•a
V

CJ
rt« P

um
pe

d

G
al

lo
ns

re
m

ov
ed

Temp.
(F) PH

EC
[umhos)

Comments:
(color, odor, product, est flow rate)

Xh-l.'ft

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development: _

Deplh lo Waler After Development _

Sounded Depth Before Development:

Sounded Depth After Development: _

72.. tO Development Method:

Total Pumping Time (mln):

Tolal Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):.

Total H20 Injecled (gals): -



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Well ID:
Dale: _

SIERRA

Time

Start: (O'.\£^

st°P: to '. L£

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

2.7..1

Depth to
Product (ft)

XIv

!?<n

X

XJv
rs
a

DQ P
um

pe
d 

I

G
al

lo
ns

re
m

ov
ed Temp.

(F)
pH

EC
umhos)

Comments:
(color, odor, product, est flow rale)

>drO^

*

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development.

Deplh lo Water After Development: _

Sounded Depth Before Development:

Sounded Depth After Development _

1.7,
2.8. f f

7/.7S"

Development Method: __*ts

Total Pumping Time (mln):

Total Amount Excavated (gals):

Average Pumping Rale (gpm):

Pumping Rale Range (gpm):

Total H20 Injected (gals):



•

PROJECT NAME I
fiy ~~£>YlC>

% NUMBER: [AB^^^O-CO

' . /

Time

Start: 10*7^1

Stop: .~ -, ~

Start:

Stop: lO^L'Z,

Start: j •_» • •s-j

Slop: » •x* A/2.

Start: j^'t {A

Stop: (^'_|O

Start: 07Z)

.»-? X7 _*
Stop: 07Zfc7

Start: 1 1* Al

S«OP: fl^fc

Depth to
Water (ft) •

275^

*i.V7

tens

19,40

it.n

WELL DEVELOPMENT SUMMAf

Deplh to Water Before Develop

Depth to Water After Developn

Sounded Depth Before Develop

Sounded Denth After Develonn

Depth to
Product (ft)

—

-

~

XJ

3

X)
u

rtm

JY

ment! Z. ( • & D

ent-

iment? I I ."To

lent-

P
u

m
p

ed

X

X

x

X.

*

A

G
al

lo
ns

re
m

ov
ed

IZ

\s

*
7

t
7

Wl
WATEK

Temp.
(F)

a'

26"

20-

ZO*

/f

{*-'

Developmenl Method:

Total Pumping Time (i

Total Amount Excaval

pH

7*3

7.̂

7.44

7.^8

7L<r»

-7 Q7f°• • '

ELL
:MO

Well ID
Date:

DEVELOPMENT/ ^jjw
iNITORING DATA Jj^

CbU^- 1 R SIERRA
/i/srA9 -"/(t/n

EC
umhos)

•2.000

Z&&

CBZS

MIS'

1790

-LlSQ

Comments:
(color, odor, product, est flow rate)

/

?L^S^e£A3l//U/<*7 ZSr ^Af

^> -2,0,0.0

*t«vtf e igff iJk /.^^j
__ ^^ X _? .A* IjOx/

f

T^SO 5r0/> «L (Z-ecuA^r/W- »Y

/^r^ /t^fc" /^ .
//ocKO ^ro^A<e. tecuA&e-/ ?&6i£ Pfy'

v

/trft/ H/i&Qfc'P w*^
^(9 <0 ftfJEf ft<L fitfCtt&h?

ton* M^«ric«^6cr

•jUi" \ T Av^rfl/'f Piiniplnj ' Rat<" (gpm)'

nln): Piunnlnif \lx\p IJ;)ni<p (iminl*

ed (gals): Total 1120 Injected (gals)- JO

V /A —.



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Well ID: OW-7C

Date:

SIERRA

Time

start: /o'.X)

Stop: /Q. t^u

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

ZI.HO

Depth to
Product (ft)

X3
V

B?
d

CO

X

X)<u
artm

XIt>
D,
Gaa, G

al
lo

ns
re

m
ov

ed

Temp.
(F) PH

•

EC
lumhos)

Comments:
(color, odor, product, est flow rate)

Sttr.fa

WELL DEVELOPMENT SUMMARY

Deplh lo Waler Before Development: 2-°,T"

Depth lo Water After Development _

Sounded Deplh Before Development:

Sounded Depth After Development:—/ <->-> > '

Development Method:

Total Pumping Time (mln):

Total Amount Excavated (gals):

Average Pumping Rale (gpm):

Pumping Rale Range (gpm):

Total H20 Injecled (gals):



PROJECT NAME I
• n\j- OAA_>

% NUMBER: f^\ ̂  Ht?O OO

y «2)Ar\A

Time

Start: J^CjA.

Stop: \^OO

Start:

s'°p= I30U?
Start:

Stop: J^l '7

Start:

Stop:/3^

Start:

Stop: .o 7C»

Start:

Stop:

Deplh to
Water (ft)

WELL DEVELOPMENT SUMMAf

Depth to Water Before Develop

Deplh to Waler After Developir

Sounded Deplh Before Develoj

Sounded Denth Al ter Develonn

Depth to
Product (ft)

XJ

3
(0

XI
JO

'rtm

JY

rr(eri': Cflt^O

ipn i- £8 ./o^
)inpr|l; 1 LO» IO

lent : \i^^>\.

P
um

pe
d

X

x

x

X

X

G
al

lo
ns

re
m

ov
ed

3D

SO

30

3r

ar

Wl
WATER

Temp.
(F)

^6

ia^

/8.50

ft£

p$

Development Method:

Total Pumping Time (i

Total Amount Excaval

PH

-7.S7

7.50

7.^2.

7-5Z

75°

ELL
LMO

Well ID
Date:

DEVELOPMENT/ ^V*>
iNITORING DATA |_^

*i <• ~ir SIERRAQU/"~ (C
//Vsr/^7

/ s

EC
umhos)

/6?5O

|̂ O

___L_Mb^^*™"tT^?^^

/<^o

«00

/660

Comments:
(color, odor, product, est flow rate)

Put^>^^ 1&'*'<S%G&
KJTs^ ^
6^6

13. Ci- ^7,0

MTO
87.0

/OTO

•*Kz

|(/<4lf'̂  Avprniff» P i i i n n l n i f Rnt<» lu i iml '

nln): ,

e<l (gals):

^)O Pumping Rrtlf Hangf (gpm): 5vv>
;/ s-nS)

HfiCX- -• Tolal 1120 Injected (gals): JOi~*"*"*~ > Q '

33.70 K JG£ - /6-.-Z7



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: Fro-xfi'«r
i,By:

Well ID:

Dale: _j

SIERRA

Time

Start: 7'- 3*T

Stop: 7:^5-

Start: "?\Sf

Stop: <$ ; 0(,

Start: ^Q^

Stop: fl.7,0

Start: ^30

Stop: .^.'eo

Start:

Stop:

Start:

Stop:

Deplh lo
Water (ft)

2.7.41

znw^
' *W TO

Depth to
Product (ft)

X)v

$
(0

•

y

x

XI
JU

rt
CQ

7<

y
P

u
m

p
ed

G
al

lo
ns

re
m

ov
ed

5"

ro
Irr^

Temp.
(F)

pH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

A/0 ^or-Amcierf tW/e^W
/

•

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Depth to Waler After Development: .

Sounded Depth Before Development

Sounded Depth After Development:

Development Method:

Total Pumping Time (mln):

Tolal Amounl Excavated (gals):

f Average Pumping Rale (gpm):

Pumping Rale Range (gpm):

Tolal H20 Injecled (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
.By:

' 0 0 r*Q*\ f ,(?J- P^H-i li Well ID:
Date:

SIERRA

Time

Start: j ^^O

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

Depth to
Water (ft)

Depth to
Product (ft)

X)
t>

3
(f)

XJua
rtm P

um
pe

d 
!

G
al

lo
ns

re
m

ov
ed Temp.

(F) pH
EC

[umhos)
Comments:

(color, odor, product, est flow rate)

Avi;f>

*

WELL DEVELOPMENT SUMMARY

Depth lo Water Before Development:__f£lJa_CL

Deplh to Waler After Development: . /H. f t )
Sounded Deplh Before Development

Sounded Deplh After Development:

Development Method: /4i'f/if"!

Total Pumping Time (min):

Total Amount Excavated (gals):

Average Pumping Rate (gpm):

Pumping Rale Range (gpm):

Total H20 Injecled (gals):



WELL DEVELOPMENT/
WATER MONITORING DATA

//

PROJECT NAM
By:

& NUMBER: Well ID:
Date: _

-B A SIERRA

Time
Depth lo
Water (ft)

Depth to
Product (ft)

XJ
us?
3

XI
«J
o.
G
3 G

al
lo

ns
re

m
ov

ed Temp.
Pn EC

umhos)
Comments:

(color, odor, product, est flow rate)

Stop:

Start:

Stop: A
Start:

Stop:

Start:

Sl°p; 6 (8° 7 , /800

Start:

Stop: A 18 t8oo 4.01
Start:

Stop:

WELL DEVELOPMENT SUMAJARY

Deplh lo Waler Before Developmenl:.

Depth lo Waler After Developmenl:

Sounded Depth Before Development: J«'Q-L__
Sounded Deplh After Developmenl: T i'^~

Developmenl Method:

Total Pumping Time (mln): 1

Tolal Amounl Excavated (gals); ...'67-̂ -T.

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):._. .?1*Ĵ

... Tolal 1120 Injected (gals): . ^s&J



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER:
.By: J°CL

?ro~vf.ir Well ID: Q\sJ " % 6
Date: IQJ

SIERRA

Time

Start:/1!(JLO

stop: ,%:M
start: IVt-s
Stop: |VtVi

Start:

Stop:p ri:«fO

Start:

Stop:
l-S.'f*

Start:

Stop: |3>;tf(j

Start:

Stop:

Deplh lo
Water (ft)

Depth to
Product (ft)

X)

f
V)

x
XI
ua
rt
W

X
P

um
pe

d
X

>^

>r

y

G
al

lo
ns

re
m

ov
ed

5

7.0

10

(0

10

Temp.

J*t

'8

(9

/*

/*

PH

7.4-^

7.^7

Tf

•7.*f

EC
umhos)

i^ro

7_o<70

X&OO

•2~OOQ

Comments:
(color, odor, product, esl flow rale)

/n-fer^'MV' b°i'l<J #^$ ^U1r^, ^CA-oi/Q^ ^/ (T .

TaJ' 0^ Px^e-^4 $,7^ u^^er
y / /

AJTlt : J/3 -x^°D

^7*W •' 170 > 'ooO

AyTOt : ^9«/V ^ooo

WELL DEVELOPMENT SUMMARY

Depth lo Waler Before Development:.

Depth lo Waler After Developmenl: _

Sounded Depth Before Developmenl:

Sounded Depth After Developmenl: _

Development Melhod:

Tolal Pumping Time (mln):

Tolal Amounl Excavated (gals):

'- Average Pumping Rate (gpm): *—

- Pumping Rale Range (gpm):

_ Total H20 Injected (gals):



PROJECT NAME <
. Ry '"TnVXP?

?,NIIMRF.R: fA@~~a>S<J ^OO

Time

Start:/D05*
s'°p:/O / 1

Start: < ,-i i *1
\\J v \ '

(0 I 1

Start:

Stop: |02."2>

Start:

Slop: j/*)7Q

Start:

Stop: 1 A *Z/>»

Start:

Stop:

Depth to
Water (ft) .

Depth to
Product (ft)

XJ

3
(0

XI
ja

rtm

XI
u
CX
G
3

(X

X

^
x

.
A

G
al

lo
ns

re
m

ov
ed

/5

is-

'S"

/5-

/S"

Wl
WATEF

Temp.

€

ir

IT°

[V

if

H'

pH

728

7,23

7.15-

7.17

-),7

BLL
LMO

Well ID
Date:

DEVELOPMENT/ ^///
>NITORING DATA | ^fc

610-8^ SIERRA
///.<rA7

EC
umhos)

2000

£000

E^coo

^000

7-C^30

Comments:
(color, odor, product, est flow rate)

5S^*oT ̂ ^Jt ^"t'.̂  ^^7

"T^ooqo

f-STO
^ 2iOOO .0

r^oo.o
/sj*C"-*

c32O ,0

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:2fefiS

Deplh lo Waler After Developmenl: ±~z

Sounded Depth Before Development;

Developmenl Melhocl•?(M

Sounded Depth After Development: - / l » » /

44 -73 >f , /&S - 7

<i»
Tolal Pumping Time (mln): __ J2| •

Total Amount Excavated (gals): ,...7r?_. ...... _____ Tolal 1120 Injected (gals):

Average Pumping Rate (gpm)

Pumping Rale Range 4-^ ..



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & N i i M H R R ;
By: JoC

Well ID: J
Date: _

SIERRA

Time

Start: ^.'^^

St°P= a \&V

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Deplh to
Water (ft)

•SUf

Depth to
Product (ft)

XJv
£?
3

CO

X

B
ai

le
d

pr

XJ
4>
D,

G
a, G

al
lo

ns
re

m
ov

ed

fO

Temp.
(F ) pll

EC
^umhos)

Comments:
(color, odor, product, est flow rale)

/l(±vrt\dt{\j 6oi//e/ ^J Ct,we<f.

/6 QC/(/^S 5/f(-v v^f&r re^w^i/A/1

/ /

WELL DEVELOPMENT SUMMARY

Deplh lo Water Before Developmenl:

Depth lo Waler After Developmenl:

Sounded Deplh Before Development:

Sounded Depth After Development:

Development Method:

Total Pumping Time (mln):

Tolal Amounl Excavalecl (gals):

Average Pumping Rate (gpm):

Pumping Rate Range (gpm):_..

Total H20 Injected (gals):



PROJECT NAME t
. Hy pWc>

^ NI1MHRR: ^AV^^S)- OO

^A-tV

Time

si^aasz.
Stop: 0851

jf»Qj*k •/

StODC ^^f*m ^\^r

1 J I ^J ^mm^

Start:

StoP:6^0l

Start:

Stop: (J\ l^p--

Start:

Stop: AQ^O

Start:

Stop:

Depth to
Water (ft)

WELL DEVELOPMENT SUMMAT

Depth to Water Before Develop

Depth lo Water After Developir

Sounded Depth Before Develop

Sounded Denth After Develonn

Depth to
Product (ft)

•

XJo

3
W

XJ

'rt
CQ

IY

m^nlr Ol • t^t-

^..^^hftf^lS
irppnt- llS -Zw

irnl- IH-4C

XJ

O.
G
3
0.

^

X

X

x

A

G
al

lo
ns

re
m

ov
ed

2Z

X

£T

30

3b

WELL DEVELOPMENT/ ^^
WATER MONITORING DATA | J^j

/•* N Ac- SIERRAWell ID: O\O-O^-

Temp.
Qt)
d.

18°

If

18°

fb*

(2>°

Developmenl Method:

Total Pumping Time (i

Tolal Amount Excaval

PH

7,cR

7,36
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WELL DEVELOPMENT/
WATER MONITORING DATA
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WELL DEVELOPMENT/
WATER MONITORING DATA
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Appendix B

Hydrographs



Figure B-1
Hydrograph for MW-2 Wells
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Figure B-2
Hydrograph for MW-3 Wells
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Figure B-3
Hydrograph for MW-4 Wells
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Figure B-4
Hydrograph for MW-5 Wells
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Figure B-5
Hydrograph for MW-6 Wells
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Figure B-6
Hydrograph for MW-7 Wells
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Figure B-7
Hydrograph for MW-8 Wells
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Figure B-8
Hydrograph for MW-9 Wells
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Figure B-9
Hydrograph for MW-10 Wells
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Figure B-10
Hydrograph for MW-11 Wells
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FigureB-11
Hydrograph for MW-12 Wells
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Figure B-12
Hydrograph for MW-13 Wells
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FIGURE B-13
Hydrograph for OW-1 Wells
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FIGURE B-14
Hydrograph for OW-2 Wells
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FIGURE B-15
Hydrograph for OW-3 Wells
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FIGURE B-16
Hydrograph for OW-4 Wells
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FIGURE B-17
Hydrograph for OW-5 Wells
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FIGURE B-18
Hydrograph for OW-6 Wells
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FIGURE B-19
Hydrograph for OW-7 Wells

«

£

§

1a
I
I
"I

1

30-

20-

10 -

0

-10-

-20-

-30-;

-40 -'•

-50

-60
T - T - C M C M C M C M C O C O C O C O T l - T l - T f T f
c n c n c n c n c n c n c n c n c n c n c n c n c n c n
c n c n c n c n c n c n c n c n c n c n c n c n c n c n

in m in in co coen cn en cn cn cn _.
c n c n c n c n c n c n c n c n

cn cn cncn cnen
r-.
cn
cn

8cn 8cn 8 8cn en
cn cncn cnen cn

o i- 3 > O T- O T- O T- o T-

Date

6/7/1999
Frontier\98RI\Flgures\AppxB.xls



FIGURE B-20
Hydrograph for OW-8 Wells
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Appendix C

Data Quality Assessment

The purpose of this data quality assessment is to evaluate the usability of analytical data collected
at the Frontier Fertilizer site to ensure that the data are of a quality suitable for their intended
purpose. The data include groundwater (DMLS) and soil-gas samples collected during remedial
investigation activities and groundwater samples collected during routine monitoring.

The Field Sampling Plans and Quality Assurance Project Plan created for the Frontier Fertilizer
site investigation were designed to ensure the collection of the type, quantity, and quality of data
required. Data quality objectives (DQOs) were established with the express purpose of obtaining
the data quality needed.

To assess the quality of data to be used in the Remedial Investigation at the Frontier Fertilizer
site, two questions need to be addressed:

• Are the observed sample quantitation limits (SQLs) of each analyte sufficiently low
to determine if a specific contaminant is present above or below its preliminary
remediation goal (PRO) or MCL?

• Were there quality control (QC) problems encountered during sampling and analysis
that could limit data usability?

The quality of analytical results is evaluated by analyzing field and laboratory QC samples and
by using laboratory QC checks. Field QC samples collected during the remedial investigation
activities and groundwater monitoring included field duplicates and equipment rinsate blanks.
Laboratory QC procedures include analyzing matrix spikes, matrix spike duplicates, method
blanks, surrogates and standards; instrument calibration and other QC procedures as required by
the laboratory methods.

Section C.I presents an evaluation of the usability of "nondetect" (ND) results. Section C.2
presents an evaluation of data usability based on field QC sample results. Section C.3 discusses
data usability based on validation of field and laboratory QC samples.

C.1 Evaluation of the Usability of "Nondetect" Results

The analytical methods for this project were chosen such that have method detection limits or
practical quantitation limits below the level of concern for each analyte. The levels of concern
for soil gas and flux chamber measurements were defined as the PRO in ambient air for each
analyte, and the levels of concern for groundwater were defined as the maximum contaminant
level (MCL) for each analyte (or the tap water PRO when an MCL has not been promulgated for
the analyte).

A part of the standard analytical procedures, some soil gas and groundwater samples had to be
diluted to assure measurements were within the analytical instrument calibration range. In some
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Appendix C Data Quality Assessment

cases this dilution increased detection limits above the defined levels of concern (MCL or PRO),
which can affect the usability of the results.

To evaluate the impact of elevated method detection limits for groundwater analysis, the
laboratory-reported detection limits for groundwater samples collected in May and August 1998
and for the DMLS samples were compared on a compound by compound basis with applicable
MCLs or PRGs. For routine groundwater monitoring samples, the results of the comparison
indicate that method detection limits were not elevated above levels of concern.

For the DMLS samples, method detection limits were elevated due to the high concentrations
present in these samples. This does not impact the usability of the DMLS sample results because
they were collected specifically to determine if high concentrations were present, possibly
indicating residual DNAPL. That is, the results were not used to determine if chemicals were
present at low concentrations, above or below an associated MCL or PRG.

Detection limits elevated above levels of concern were also reported for soil gas and flux
chamber samples. As described in Section 2, the results from analysis of soil gas samples were
to be used to determine locations for collecting the flux chamber samples. Ultimately, though,
flux chamber samples were collected at all of the soil-gas sample locations, so the elevated
detection limits did not affect data collection activities.

Elevated detection limits were observed at the soil gas sample locations, and for the four
chemicals of concern, with significant concentrations (SG-4, SG-23, and SG-24) and (EDB,
DCP, TCP, and CCL»). Since the baseline risk assessment report focussed on these three sample
locations and COCs, the quality of these samples were examined in more detail. The elevated
detection limits do not adversely affect the data quality because the risk calculations
conservatively assumed one half the reported detection limit.

This evaluation of the analytical results, in the context of the site conditions and other associated
results, indicates that the ND results with elevated SQLs can be reliably used, or need not be used
since other data are available for the same location, and therefore will not lead to an erroneous
(false negative) conclusion.

C.2 Evaluation of Data Usability Based on Rl Field QC Results

Two types of field QC samples were collected and analyzed during sampling events at Frontier
Fertilizer: equipment rinsate blanks and field duplicates. The purpose of equipment rinsate
blanks is to detect cross contamination due to inadequate decontamination of sampling
equipment. Analysis of equipment rinsate blanks can also detect problems caused by the
shipment of samples contaminated with VOCs, by ambient conditions (wind, rain, etc.), or by
faulty sampling techniques. The potential impact of cross contamination (detected in blanks) is
false positives, which could result in an overestimation of the extent of contamination.
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Appendix C Data Quality Assessment

A review of the equipment rinsate blank results indicated that the data quality is acceptable. That
is, there were no detected results that would result in a method detection limit being adjusted
above the level of concern (PRG or MCL) for any analyte.

The purpose of field duplicate samples is to evaluate the precision of the sampling and analysis
process using the relative percent difference (RPD), a quantitative measure of precision. In some
cases, such as the DMLS samples, it is not possible to collect field duplicates. In other cases,
where the medium sampled is heterogeneous, such the soil-gas samples collected from the clayey
soil at Frontier Fertilizer, field duplicates are not expected to exhibit high precision.

For the routine groundwater monitoring samples, where quality duplicates exhibiting high
precision may be expected, the measured precision was found to be acceptable.

C.3 Evaluation of Data Usability Based on Data Validation Results

As required by the QAPP, a minimum of 10 percent of the quarterly groundwater monitoring
data will be validated. This validation is in progress and this report will be updated as necessary
to reflect the validation results. Since quarterly sampling has been conducted for several years,
the results of data validation are expected to indicate, like previous validation reports, that with
rare exceptions the data are usable for the purposes for which they were collected.
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FIGURE D-1
EDB Monitoring Well Concentrations Above MCL in Zone S-1
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FIGURE D-2
EDB Extraction Well Concentrations Above MCL in Zone S-1
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FIGURE D-3
CCL4 Monitoring Well Concentrations Above MCL in Zone S-1
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FIGURE D-4
CCL4 Extraction Well Concentrations Above MCL in Zone S-1
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FIGURE D-5
EDB Monitoring Well Concentrations Above MCL in Zone S-2
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FIGURE D-6
EDB Extraction Well Concentrations Above MCL in Zone S-2
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FIGURE D-7
CCL4 Monitoring Well Concentrations Above MCL in Zone S-2
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FIGURE D-8
CCL4 Extraction Well Concentrations Above MCL in Zone S-2
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FIGURE D-9
EDB Monitoring Well Concentrations Above MCL in Zone A-1
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Figure D-10
CCL4 Monitoring Well Concentrations Above MCL in Zone A-1
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Appendix E

Trend Analysis of Well Chemistry Data
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L Introduction

l.l. Purpose

The purpose of this analysis was to determine whether there is any statistically significant trend
in the concentration of key constituents detected in the monitoring wells at Frontier Fertilizer.

1.2. Methodology

The method used to detect trends was the non-parameteric Mann-Kendall Test of trend as
described in Section 16.4 of Gilbert's "Statistical Methods for Environmental Pollution
Monitoring". The method was implemented by converting the key Fortran subroutines provided
in Gilbert to Visual Basic and applied to the Microsoft Access database of well chemistry data.
The Visual Basic code is atttached. A separate calculation using Excel was performed for DCP
at Well MW-8A as an alternate calculation to verify the Visual Basic code. Identical results were
obtained.

The database was first screened for the four key indicator constituents, DCP, DBCP, EDB and
CCL4. The wells were also screened for sites that had eight or more samples with detected
quantities of any of the four constituents. This was intended to assure the reliability of the test
results. One well which did not have eight samples with detects, OW-5C, was also included due
to special consideration of concern at this site.

The Mann-Kendall Test involves the computation of the Mann-Kendall statistic, S, as follows:
n-1 n

S = E E sign(x; -xk)
k=1 j=k+1

Where x is the data for concentration for one constituent at one well, listed in the order collected
over time and sign(Xj-Xk) evaluates to +1, or -1 depending on the relative size of Xj and x^ or 0 if
they are equal. The sign of S indicates the direction of the observed trend, positive indicates an
upward trend and negative indicates downward. A value of S at or near zero indicates no
apparent trend. A high absolute value of S indicates a clear indication of a trend. The variance of
S can be computed from

Var(S) = 1/18 [n (n - 1) (2n +5)] - CF

where n is the number of samples and CF is a correction factor when ties in the data are
.present

CF= ltp(tp-1)(2tp
^ ==^ P=I

where g is the number of tied groups and tp is the number of tied data in the group p.
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From the computed S and Var(S), the standard normal distribution parameter, Z is:

Z = (S + l)/(Var(S))1/2 ForS<0

Z = 0 ForS = 0

Z = (S-l)/Var(S)1/2 ForS>0

The computed value of Z can be compared to standard cumulative normal distribution tables to
obtain the confidence level that the observed trend in the data is not due to a random sequence of
numbers.

1.3. Results

At total of 21 separate analyzes were performed for 14 different wells and the 4 key constituents,
based on the criteria for selection described above. The results are summarized hi Table 1.

The well designation and chemical are listed in columns 1 and 2 of Table 1. The number of
samples in column 3. The computed Mann-Kendall S statistic is listed in column 3. For
randomly ordered data, the distribution of S approximates a normal distribution, with the
variance, hi column 5, based solely on the number of samples and ties in the measurements. The
computed S and variance are used to compute the normal distribution parameter, Z, in column 6,
which determines the confidence level in column 8. The trend direction, column 7, is simply
based on the sign of S and does not imply that the trend is significant. The decision as to what
confidence level is required to establish the significance of the trend is subjective. However, a
confidence level of 95% is commonly used. In Table 1, observed trends with a confidence level
of 95% or greater are highlighted in bold type. For these samples there is less than a 5% chance
that the observed trend could have randomly occured.

1.4. Conclusions

Of the 21 separate computations, eleven show a clear downward trend in concentration. The
wells X-1A, X-1B, MW-7B and MW-11A all show a clear downward trend for both EDB and
DCP. The data show a weak indication of a downward trend for DBCP at wells MW-7B and
MW-7C. For CCL4, there is a strong indication of downward trend at well OW-4B, and a weak
indication of downward trend at MW-12B.

Only Wells MW-8A and OW-5C showed any indication of an upward trend. Both show an
upward trend hi concentration for DCP. The trend is most apparent for OW-5C. Reviewing the
time history plots of EDB concentration in Appendix D-2, the observed concentrations at MW-
8A peaked in 1995 and gradually declined since then. The concentration in OW-5C, however
shows a gradual increase that may or may not have peaked.



Table 1. Results of Mann-Kendall Trend Analysis

(1)
Well Number

AW-2A
MVV-11A
MW-11A
MW-11B
MW-12A
MW-12B
MW-7B
MW-7B
MVV-7B
MW-7C
MW-7C
MW-8A
MW-8A
OW-3B
OW-4A
OW-4B
OW-5C
X-1A
X-1A
X-1B
X-1B

(2)
Chemical

1,2-DICHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROPROPANE
1,2-DICHLOROPROPANE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE
1 ,2-DIBROMO-S-CHLOROPROPANE
1,2-DIBROMOETHANE
1 ,2-DICHLOROPROPANE
1 .2-DIBROMO-3-CHLOROPROPANE
1 ,2-DICHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROPROPANE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE
1 ,2-DICHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROPROPANE
1,2-DIBROMOETHANE
1 ,2-DICHLOROPROPANE

(3)
Number or
Samples

8
12
13
12
11
9

16
17
18
9

10
12
13
10
10
10
6

12
12
12
12

(4)
Mann-

Kendall S

-8
-47
-40
-14
-3

-11
-27

-115
-62
-16
-25
11
24
-7

-10
-22
10

-56
-46
-37
-33

(5)
Variance of

S

65

209
268

213

165

88

492
589
696

92
125
209

269

124

124

124
27

213
213
212
212

(6)
Normal

Distribution, Z

-0.87
-3.18
-2.38
-0.89
-0.16
-1.06
-1.17
-4.70
-2.31
-1.56
-2.15
0.69
1.40

-0.54
-0.81
-1.89
1.72

-3.77
-3.09
-2.47
-2.20

(7)
Trend

Direction

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Up
Up

Down
Down
Down

Up
Down
Down
Down
Down

(8)
Confidence

Level*

80.7%
99.9%
99.1%
81.4%
56.2%
85.6%
87.9%

99.9999%
99.0%
94.1%
98.4%
75.5%
92.0%
70.5%
79.1%
97.0%
95.7%

99.99%
99.9%
99.3%
98.6%

*Bold face Indicates greater than 95% confidence level.

6/15/1999 Kstats.xls
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Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: AW-2A
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/I Lab Qualifier Numberof Samples:

10/17/1995 560 Mann-Kendall S:

5/24/19% 660 D Variance of S:

10/23/1997 40 Normal Distribution Value Z:

1/29/1998 57

5/21/1998 150

8/19/1998 91

12/2/1998 12

3/17/1999 120

Well ID: MW-11A
1,2-DIBROMOETHANE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:

3/31/1994 56 Mann-Kendall S:

8/24/1994 4600 Variance of S:

12/15/1994 2700 Normal Distribution Value Z:

6/23/1995 110

10/18/1995 8

5/24/1996 55 D

10/23/1997 1

1/29/1998 1

5/21/1998 1

8/19/1998 23

12/2/1998 0.9 J

3/17/1999 0.7 J

8

-8

65

-0.87

12

-47

209

-3.18

6/8/1999 02:38 PM Page 1 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:

8/31/1993 6 Mann-Kendall S:

3/31/1994 100 Variance of S:

8/24/1994 9900 Normal Distribution Value Z:

12/15/1994 7800

6/23/1995 290

10/18/1995 10

5/24/1996 300 D

10/23/1997 5

1/29/1998 5

5/21/1998 3

8/19/1998 170

12/2/1998 3

3/17/1999 2

Well ID: MW-11B
1 ,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:
8/30/1993 19 Mann-Kendall S:

3/31/1994 510 Variance of S:
8/24/1994 910 Normal Distribution Value Z:

12/15/1994 1000

10/18/1995 130

5/28/1996 2200 D

10/23/1997 570

1/29/1998 880

5/21/1998 360

8/19/1998 150 E

12/2/1998 210

3/17/1999 14

13

-40

268

-2.38

12

-14

213

-0.89
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Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: MW-12A
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:

8/31/1993 6 Mann-Kendall S:

3/31/1994 54 Variance of S:

8/24/1994 57 Normal Distribution Value Z:

12/15/1994 56

6/23/1995 62

10/18/1995 58

5/28/1996 31 D

10/23/1997 28

1/29/1998 33

5/21/1998 50

3/17/1999 35

Well ID: MW-12B
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:

8/31/1993 6 Mann-Kendall S:

3/31/1994 220 Variance of S:

8/24/1994 220 Normal Distribution Value Z:

12/15/1994 240

6/23/1995 220

10/18/1995 100

5/28/1996 160 D

8/19/1998 33

12/2/1998 27

11

-3

165

-0.16

9

-11

88

-1.06

6/8/1999 02:38 PM Page 3 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: MW-7B
1.2-DIBROMO-3-CHLOROPROPANE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples: 16
Mann-Kendall S: -27

Variance of S: 492

Normal Distribution Value Z: -1.17

4/1/1994

8/25/1994

12/15/1994

6/23/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

10/23/1997

1/29/1998

5/21/1998

8/19/1998

10/14/1998

12/1/1998

3/17/1999

16

23

24

14

160

38

48

19

290

4

10

4

14

100

5

5

E

J

J

U

U

u

1,2-DIBROMOETHANE
Concentration Data:

Date
4/1/1994

8/25/1994

12/15/1994

6/23/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

10/23/1997

1/29/1998

5/21/1998

8/19/1998

10/14/1998

10/14/1998

12/1/1998

3/17/1999

Concentration, ug/1
10000

9800

6600

4300

9400

7500

7600

3000

2300

2000

1400

350

650

115

100

150

5

I

D

J

U

u

Lab Qualifier Numberof Samples: 17

Mann-Kendall S: -115

Variance of S: 589

Normal Distribution Value Z: -4.70
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Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

1 ,2-DICHLOROPROPANE
Concentration Data:

Date
8/31/1993

9/1/1993

4/1/1994

8/25/1994

12/15/1994

6/23/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

10/23/1997

1/29/1998

5/21/1998

8/19/1998

10/14/1998

12/1/1998

3/17/1999

Concentration, ug/1 Lab Qualifier Numberof Samples:
0 Mann-Kendall S:

0 Variance of S:

8200 Normal Distribution Value Z:
19000

13000

7500

16000

14000 D

11000

7100

6100

6000

4100

2100

2500

2616.66666666667

1500

160

18

-62

696

-2.31

Well ID: MW-7C
1,2-DICHLOROPROPANE
Concentration Data:

Date
9/1/1993

4/1/1994

8/25/1994

12/15/1994

6/23/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

Concentration, ug/1
34000

12000

17000

7500

20000

5900

8000

1500

1700

7000

1

D

U

Lab Qualifier Numberof Samples: 10

Mann-Kendall S: -25

Variance of S: 125

Normal Distribution Value Z: -2.15

6/8/1999 02:38 PM Page 5 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

1,2-DIBROMO-S-CHLOROPROPANE
Concentration Data:

Date Concentration, ug/I Lab Qualifier Numberof Samples: 9
4/1/1994

8/25/1994

12/15/1994

6/23/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

500

750

630

83

620

190

90 U

29

300

Mann-Kendall S: -16

Variance of S: 92

Normal Distribution Value Z: -1.56

Well ID: MW-8A
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/1
8/26/1993

3/31/1994

8/24/1994

12/15/1994

6/22/1995

10/17/1995

5/29/1996

10/23/1997

1/29/1998

5/21/1998

8/19/1998

12/2/1998

3/17/1999

0.4

2

0.5

1

76

7100

7000

1200

950

520

260

280

340

Lab Qualifier Numberof Samples: 13

U Mann-Kendall S: 24

Variance of S: 269

U Normal Distribution Value Z: 1.40

6/8/1999 02:38 PM Page 6 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

1,2-DIBROMOETHANE
Concentration Data:

Date Concentration, ug/I Lab Qualifier Numberof Samples:
3/31/1994 0.5 U Mann-Kendall S:

8/24/1994

12/15/1994

6/22/1995

10/17/1995

5/29/1996

10/23/1997

1/29/1998

5/21/1998

8/19/1998

12/2/1998

3/17/1999

Well ID: OW-3B

0.5 U Variance of S:

0.5 U Normal Distribution Value Z:

2
1400

810 D

230

250

90

60

49

50

12

11

209

0.69

CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier Numberof Samples:
12/7/1995 100 Mann-Kendall S:

5/30/1996

10/4/1996

3/28/1997

6/27/1997

10/20/1997

5/20/1998

8/18/1998

12/1/1998

3/16/1999

100 D Variance of S:

120 Normal Distribution Value Z:

95

88 D

no
110

95

98

98

10

-7

124

-0.54
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Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: OW-4A
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier
12/7/1995 28

5/31/1996 15

10/7/1996 56

3/28/1997 43

6/27/1997 31

10/21/1997 44

5/20/1998 1

8/19/1998 32

12/2/1998 28

3/17/1999 14

Wei! ID: OW-4B
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier
12/7/1995 300

5/31/1996 280 D

10/7/1996 320

3/31/1997 150

6/26/1997 200

10/21/1997 140

5/20/1998 140

8/19/1998 228

12/2/1998 110

3/17/1999 180

Well ID: OW-5C
1 ,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/1 Lab Qualifier
11/6/1997 0.3 J

1/29/1998 0.3 J

5/21/1998 5

8/20/1998 2

12/3/1998 30

3/18/1999 21

Numberof Samples: 10

Mann-Kendall S: -10

Variance of S: 124

Normal Distribution Value Z: -0.81

Numberof Samples: 10
Mann-Kendall S: -22

Variance of S: 124

Normal Distribution Value Z: -1.89

Numberof Samples: 6
Mann-Kendall S: 10

Variance of S: 27

Normal Distribution Value Z: 1 .72

6/8/1999 02:39 PM Page 8 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: X-1A
1,2-DIBROMOETHANE
Concentration Data:

Date
6/26/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

10/23/1997

1/29/1998

5/21/1998

8/19/1998

12/1/1998

3/17/1999

Concentration, ug/1 Lab Qualifier Numberof Samples:
14000 Mann-Kendall S:

10000 Variance of S:

3900 D Normal Distribution Value Z:
2600

1700

620

. 840

910

740

470

490

400

12

-56

213

-3.77

1 ,2-DICHLOROPROPANE
Concentration Data:

Date
6/26/1995

10/17/1995

5/29/1996

10/8/1996

3/31/1997

7/1/1997

10/23/1997

1/29/1998

5/21/1998

8/19/1998

12/1/1998

3/17/1999

Concentration, ug/1 Lab Qualifier Numberof Samples:
17000 Mann-Kendall S:

22000 Variance of S:

9600 D Normal Distribution Value Z:

4600

5600

4900

6200

6400

4500

4100

3500

2900

12

•46

213

-3.09

6/8/1999 02:39 PM Page 9 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project
by: Thomas Hodge

Well ID: X-1B
. 1,2-DIBROMOETHANE

Concentration Data:

Date
6/30/1995

10/19/1995

5/23/1996

10/9/1996

4/1/1997

6/24/1997

10/24/1997

2/4/1998

5/22/1998

8/20/1998

12/1/1998

3/18/1999

Concentration, ug/1 Lab Qualifier Numberof Samples:
4500 Mann-Kendall S:

8200 Variance of S:

8600 D Normal Distribution Value Z:
19000

3000

4500

7000

1700

1200

4000

160

800

12

•37

212

-2.47

1 ,2-DICHLOROPROPANE
Concentration Data:

Date
6/30/1995

10/19/1995

5/23/1996

10/9/1996

4/1/1997

6/24/1997

10/24/1997

2/4/1998

5/22/1998

8/20/1998

12/1/1998

3/18/1999

Concentration, ug/1 Lab Qualifier Numberof Samples:

6100 Mann-Kendall S:

14000 Variance of S:

11000 D Normal Distribution Value Z:

21000

6300

9300

11000

6600

4600

6400

3800

2700

12

-33

212

-2.20

6/8/1999 02:39 PM Page 10 of 10
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2.2. Visual Basic Source code



Option Compare Database
' Visual Basic Code by Thomas Hodge
1 Last update 6/8/99
1 Functions for computing Mann-Kendall non-parametric trend statistics for data stored in
1 an Access database

Function Kend(myrst As Recordset, N As Long) As Long
' Routine to compute the Kendall Statistic S
'X = array of data
'Y= array of dates
1 myrst is a recordset with at least two fields "Value" and "Samp_Date"
'S Output Kendall statistic
'N number of data points
'Slope array of slope estimators
1 Smed median slope for each call
' number of slope estimators
ReDim X(N), Y(N)
Dim Xd, Yd As Double
Dim S As Long
i = 0
For i = 0 To (N - 1)
myrst.AbsolutePositibn = i
X(i + 1) = myrst.Fields("Value")
Y(i + 1) = myrst.Fields("SAMP_DATE")
Next i

S = 0
NS = 0

For i = 1 To (N - 1)
For j = {i + 1) To N

Xd = X(j) - X(i)
Yd = Y(j) - Y(i)
If {Yd <> 0#) Then ' if dates match, don't change S

If (Xd > 0#) Then ' increment S if positive change, decrement if negative, lea
ve unchanged if equal

S = S + 1
Elself (Xd < 0*) Then

S = S - 1
End If

1 NS = NS + 1 ' code for computing slope not implemented yet
1 ReDim Preserve Slope(NS)

Slope(NS) = Xd / Yd
End If

Next j
Next i
Kend = S
End Function

Function ktest(station, chem) As Double
1 function to select appropriate records and pass as recordset to function Kend
' requires the existance of a query or Table named 'MKData' with the following
1 data fields: Station_ID, CHEM_NAME, Value, Samp_Date

Dim myrst As Recordset
Dim mySQL As String
Dim N As Long

mySQL = "SELECT [MKData] .Value, [MKData] .SAMP_DATE FROM [MKData]" & _
"WHERE ((([MKData] .STATION_ID) = '" & station & _
"') And (([MKData].CHEM_NAME) = '" & chem & "'))" & _
"ORDER BY [MKData].SAMP_DATE;"

Set dbs = CurrentDb
Set myrst = dbs.OpenRecordset(mySQL)
N = myrst.RecordCount
ktest = Kend(myrst, N)



End Function
Function VARS (station As String, chem As String, N As Long) As Double
' Function to compute the variance of the Mann Kendall S factor, including correction
' factor for ties in data
Dim VAR As Double
Dim myrst As Recordset
nrySQL = "SELECT MKData. STATION_ID, MKData . CHEM_NAME , MKData. Value, Count (MKData'. SAMP_DATE
) AS Tp " & _

"FROM MKData GROUP BY MKData. STATION_ID, MKData. CHEM_NAME, MKData. Value " & _
"HAVING (((MKData.STATION_ID) = ' " & station & "') AND ( (MKData. CHEM_NAME) = ' " & chem & '

') " & _
"AND ( (Count (MKData. SAMP_DATE) ) >1) ) ; "

Set dbs = CurrentDb
Set myrst = dbs.OpenRecordset (mySQL)
g = myrst .RecordCount ' number of sets of ties
CF = 0# ' correction factor
For i = 0 To (g - 1}

myrst. AbsolutePosition = i
tp = myrst. Fields ("Tp")
CF = CF + tp * (tp - 1) * (2 * tp + 5)

Next i

VARS = 1 / 18 * (N * (N - 1) * (2 * N + 5) - CF)

End Function

Function Zvalue(VAR, S) As Double
1 function computes the Normal Distribution Z factor for the computed Mann-Kendall S

If (S > 0) Then
Zvalue = (S-1) / Sqr(VAR)

Elself (S < 0) Then
Zvalue = (S + 1) / Sqr(VAR)

Else
Zvalue = 0

End If

End Function
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2.3. Alternate Calculation using Excel



Prepared by Tom Hodge 6/8/99

Alternate Calculation of Mann-Kendall S for DCP, well MW-8A
1.2-DICHLOROPROPANE

IMW-8A 1
Date Concentration Time 6 8 9 10 11 12 13
26^9-93
3VM"a£94

0.4! Value, ug/1 0.40 2.00 0.50 1.00 76.00 7100.00 7000.00 1200.00 950.00 520.00 260.00 280.00 340.00
1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 .00 1.00 1.00

0.5 -1.00 -1.00 1.00 1.00 1.00 .00 1.00 1.00 .00 1.00 1.00
15-~Dec-94 1.00 1.00 1.00 1.00 .00 1.00 1.00 .00 1.00 1.00
22-JUIV95
jj-oct-gs
29-May"96

_76
_7100
_7000

1200

1.00 1.00 1.00 .00 1.00 1.00 .00 1.00 1.00
1.00 1.00 .00 1.00 1.00 .00 1.00 1.00

-1.00 .00 -1.00 -1.00 .00 -1.00 -1.00
.00 -1.00 -1.00 .00 -1.00 -1.00

29-Jan-98 950 S = ££ slgn(Xj - Xk) -1.00 -1.00 -1.00 -1.00 -1.00
21;May-98

~19-Aug-98
520 tor k a 1 to n -1 and j = k+1 to n -1.00 -1.00 -1.00 -1.00
260 -1.00 -1.00 -1.00

02-Dec-98 280 1.00 1.00
17-Mar-99 340 1.00

Mann-Kendall Test Of Trend
N 13 Ties: #

24 Test Statistic T1
T2

VarS 269
1.40 Normal Probability Z

Trend Probability 92.0%

DCP at Well MW-8A

10000

1000

I
£ 100
E

I 1°

S.
i

0.1
Aug-93 Feb-94 Aug-94 Feb-95 Aufl-95 Feb-9B Aug-96 Feb-97 Aug-97 Feb-98 Aug-98 Feb-99

Date

Pagel MannK Example.xls


