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Appendix A



Well Boring Logs



EXPLANATION FOR SES BORING LOGS

GRAVEL

=% Sandy GRAVEL

Silty GRAVEL

Clayey GRAVEL

J
o
* o
o
b "
0% 0g0 0e
LROAL SAND

CLAY
Sandy CLAY

Silty CLAY

Clayey SILT

415‘14-4'4-*'4:'E Organics

AAAAA

T .-iv] Base Rock
it Silty SAND 7
7 1%47)) Asphalt

- Sandy SILT T
= 7| Concrete
=3 Clayey SAND .
—r] Bentonite

SILT 7
% Cement Grout
K = [Fleld estimation of soil Contact between sedimentary or

hydraulic conductivity

Drive sample interval

I Drive sample collected for
possible chemical analysis

NOTE: Soils are logged using ASTM D2487
Soil Classification System

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 iﬁ

%3:}'1— GK@LOZHIC DESCRIPTION ol
— O 7 o Gravelly CLAY with Silt (GC): brown; SIERRA

=32 =3 damp; firm; ~10% sand; ~15% gravel from

- 4} /E-—--—_i 0.5-2.0" diameter

4 Clayey SILT (ML): brown; damp; firm;
4 20-40% clay; 55-75% silt; ~5% gravel to 1~
=3 diameter

MART..

4 dark brown; moist; soft; subangular gravel to 1"
diameter at 5°

=
IS

e lO e —

AMAMNS

SN

DEPTH BELOW GROUND SURFACE (FEET)

il

MR-958-00 [OW-5C] 11/11/97

Well Construction and
Boring Log - Well OW-5C

Frontier Fertilizer
Dayvis, California

Logged By: C.Bramer Well Details
Supervisor: D. Leland, P.E. #C46713
Drilling Company: Soils Exploration Services

C-57#: 582696 Concrete Grout: 0-88°
Driller: Dave Ryan Bentonite Seal: 88-91°
Drilling Method: Hollow stem auger Sand: 91-104°
Date Drilled: October 15, 1997 Screen: 93-103°
Well Head Completion:: 12" traffic-rated vault Sump: 103-104°

Type of Sampler: Spiit barrel (27 D)
° ° ( Page 1 of &




— 15 - -

DEPTH BELOW GROUND SURFACE (FEET)
]
)
%]
|
|

— 35 - =

R-958-00 [OW-SC.1] 1/11/97

AN

(continued)

WELL OW-5C ﬁ

GRAPHIC
LoG

, I
000 000 0 O O

O 0 O

‘
1

| SILT with Clay (ML): medium brown; stiff;

_tt
DESCRIPTION SIERRA

CLAY with Silt (CL): continued

grading to firm at 17’

increasing plasticity; stiff at 20’

moist; minor very fine sand
soft to firm at 25’

caliche at 30’

Page 2 of 6

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

Frontier Fertilizer
Davis, California




WELL OW-5C W

(continued)
Cgb%!s G%H'C DESCRIPTION SIERRA
35 -
[ 2 é*:;_——'?—_‘ SILT with Clay (ML): continued
| <z 10/15/97 43 e
; L e / SILT with Fine Sand and Clay (ML): olive-
- u / E==—-x brown, mottled yellow; moist to wet; firm; 20-
s / — 30% fine sand; carbonate spots and streaks
i i Yo Clayey SAND with Silt (SC): olive; wet; medium
~ F 4, / .= dense; 60-70% medium to coarse sand; 5-10%
& u = \gravel o U dlameter .
g — 40 — : Zi—:__ Silty CﬁLr?: (CL): olive-brown, mottled gray;
= / = moist;
S L 1 =
5 N —
2t L ==
i =
! =
® | ] 7=
: ;-_-
£ | . sy -
0 2 / : = Y
¢ L ]2 é .-’ | grades to SAND (SP): gray-brown; very wet;
(6] 3 % 227 medium dense; poorly-graded, clean,
R fine-grained sand
3 | . 78
Q / Ll
d - . %
@ 7%
. - . é wet at 49°
& L so i % =5 grades to Silty CLAY (CL): olive.green, mottled
& 2 ; brown: moist; firm to stiff
QL 2L z
6 =
i i =
; - === stiffat 53
. i A==
o1 4
Radws (inches)
MR.958-00 [OW-5C.2] 1 1/11/97 Page 3 of &
Well Construction and Frontier Fertilizer

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

Davis, California

(



WELL OW.5C S

.
&LL?:JVT GRL%ZHIC DESCRIPTION SIERRA
55 17 7/ '_ Silty CLAY (CL): continued
v 10/15/97 4 L é
| I
B 7 B Z
: %
&g [ 60 - %
|[7
" /
8| I
%
- 119
%
% — 65 e —I%é
| &+ 1
4 1
7
I
= 2z 10/15/97 R é _____________________________________
o / #::2]1 Silty SAND with Minor Clay (SM): olive-green;
&L | / i3 wet; medium dense; 20-30% silt; 70-80% fine
& z : / sand; <5% clay
al 18
= 4° : no clay and decreasing silt at 72’
; In
75 . E5H wetat7s
-
Radius (inches)
2-958-00 [OW-5C.3] 11/11/97 Page 4 of 6
Well Construction and Frontier Fertilizer
Boring Log - Well OW-5C (cont.) Davis, California




WELL OW-5C ﬁ
(continued) bA
DESCRIPTION SIERRA ~

2] silty SAND with Minor Clay (GM): continued

— 75

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

1=+ T 1 driller reports soft layer 1-1.5' thick (SM)?

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

DEPTH BELOW GROUND SURFACE (FEET)
i
00
o

-z =
— 90
z 10/15/97
.*.1 SAND with Gravel and Silt (SW): brown; wet;
- g5 ‘I medium dense; 0-10% silt; 90-100% medium to
coarse sand; ~5% subrounded gravel to 1”
o1 4 diameter
Radus (inches)

MR-958-00 [OW-5C.41 | 1/11/97 Page 5 of 6 s

Well Construction and . Frontier Fertilizer

Boring Log - Well OW-5C (cont.) Davis, California
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WELL OW-5C <

.
BLOW GRAPHIC DESCRIPTION
e A SIERRA

— 95 — —_. . .
a A O = SAND with Gravel and Silt (SW): continued
] °JR.-|=
Q[ Tol 1:1=
& 1=
8 ':.'.7 E :
E - _ — . :
5[ 17T =
)] o
D B 7] [~ : . P 0 Y o o e e o - o .y W W T ER Er an me Ge e Gm En Gm e e
8 i Z o ' drilling suggests CLAY
O ) Y 5 [
3 — ; SAND with Gravel and Silt (SW): brown; wet;

B 1T - -+ { very dense; 0-10% silt; 90-100% medium to
8 Rt coarse sand; ~5% subrounded gravel to 1”

- 104 - = ' diameter
O]
M -
m Radius (inches) BOH at 104’
9]
=}
/R-958-00 [OW-5C.5] 1 1/11/97 Page € of 6
Well Construction and Frontier Fertilizer

Boring Log - Well OW-5C (cont.) Davis, California




DEPTH BELOW GROUND SURFACE (FEET)

— 15

MR-958-00 [OW-8C] 1 1/11/97

WELL OW-8C

BLOW GRAPHIC
LOG

COUNT

T,

AT T H i

Well Construction and Boring Log -
Well OW-8C

Frontier Fertilizer
Davis, California

DESCRIPTION

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°

Logged By:
Supervisor:

Drilling Company:
C-57#:

Driller:

Drilling Method:

Date Drilled:

Well Head Completion:
Type of Sampler:

C. Bramer

D. Leland, P.E. #C46713

Soils Exploration Services

582696

Mark Nelson

8" diameter hollow stem auger
October 13,1997

Locking stovepipe

Split barrel (27 1D) and 5° core barrel

Well Details

Concrete Grout:
Bentonite Seal:
Sand:

Screen:

Sump:

0-102’

102-107'
107-120°
109-119°
19-120°

r
lﬁ
SIERRA s/

Page 1 of 7




WELL OW-6C | iﬁ

BLOW GRAPHIC DESCRIPTION o |
COUNTS LOG
— 0 I Gravelly, Lean CLAY with SAND (cL): OIERRA
black; dry to damp; medium dense; ~50% clay,
- 1T % \ 10% silt; 20-30% gravel to 1” diameter Af (7)_
/ / Clayey SILT with Gravel (ML): brown; damp;
B 17 / soft; 2-50% clay; 50-70% silt; ~10% small gravel
| 1t U
s 1tA U
n
- 5 - 1 | / /
1AV

N

0-5% gravel at 7"

N }\

becoming damp to moist at 12°

DEPTH BELOW GROUND SURFACE (FEET)

AN

/&\\ AT

%

ot
Radius (inches)

EN

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

Well Construction and Boring Log ~
Well OW-6C

Frontier Fertilizer
Davis, California

Logged By: C.Bramer/J. Green Well Details
Supervisor: D. Leland, P.E. #C46713
Drilling Company: Soils Exploration Services

C-57#: 582626 Concrete Grout: 0-i18°
Driller: Mark Nelson Bentonite Seal: 118-122°
Drilling Method: 8" hollow stem auger Sand: 122-135°
Date Drilled: October 16, 1997 Screen: 124-134°
Well Head Completion: Locking cap & traffic-rated vault Sump: 134-135°

Type of Sampler: Splt barrel (27 1D) and 5’ core barrel

Page10of7




WELL O¥.cC <

ol
, COUNTS A DESCRIPTION SIERRA -
B E ¥ - Clayey SILT with Gravel (ML): continued
i S ? 7:
i 2| % 0
. % /_
- 1FD é ------------------------------------
= Silty CLAY (CL): dark brown; damp to moist;
—~ F 4 L soft to firm; 50-80% clay; 30-50% silt; root
= / fragments and organic matter
B L 90 4. -
& dn7
& ‘| Y
g | o
: %
TR
@ | {LD
2 ?
=2 [ 25 -1p | = mottled black and gray, ~5% organic matter
g . % 7 at 25° ~
g LA
s | 1t
G Z
B[ 17
: é
E = 30 i T ? =
Q - 45 ué /
| U
j 1
72
- 7
é
! 1 e
| AV
e 35 -
—
Radius (inches)
MR-958-00 [OW-6C.1] 11/81197 Page 2 of 7 ~
Well Construction and Frontier Fertilizer
Boring Log - Well OW-6C (cont.) Davis, California




WELL OW-6C

(continued)

DESCRIPTION

35 1
F r ? Silty CLAY (CL): continued
| w 10/16/97 4 k= /
;] Silty SAND with Clay (SM): olive-green; moist;

" 4 B / .~} loose to medium dense; ~20% clay; 20-30% silt;
7, | 50-60% fine sand

— 40 NN / T q increasing fine sand to 50-70% at 40’

B T r % —__" -] varies to higher clay content in 3-4" lenses from
/ 4] 40-457

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

6~ silt lenses (SM) at 47-47.5°

DEPTH BELOW GROUND SURFACE (FEET)
!
ey
&
|
i

O, EyEy y T

— 1 =
. 55 I .
el
o1 4
Rads (inches)
3-958-00 [OW-6C.2] 11/11/97 Page 3 of 7
Well Construction and . Frontier Fertilizer

Boring Log - Well OW-6C (cont.) Davis, California




<

.
c&'ﬂr’s y GRL%PGHIC DESCRIPTION SIERRA
55 - ——
B B E Sandy CLAY with Sand (CL): continued

7
%
%
7
: z
E — 60 - /
& 1LV
2 7
3 %
g = - f—
m ..J é 3 T M e e G e e e TR e e e e e N e e en e ww E ED we s == we Em A aw e
~ = / 3 / Sandy SILT {ML): medium brown; slightly
g / 5, moist; 20-30% clay; 30-40% silt; ~40% fine to
5 I-es 4+ 4’ _coarse sand
0 ZB % /Siity CLAY with Sand (CL): medium brown;
! g B 1r % % = = fs\lightly gloist to dry; firm to hard; to 20% very
z ine san
i 1LA th
B Sandy SILT (ML): light brown; hard; dry;
é L 4 L % 3, ~70% silt; ~30% fine sand
N o o o i o e e e - - - .
¢} / Silty CLAY with Sand (CL): medium brown;
- 4 F slightly moist to dry; firm to hard; to 20% very
E / fine sand
— 70 -1
3] / Sandy SILT (ML): light brown; hard; dry;
QL 1L / ~70% silt; ~30% fine sand
i 4L é Silty CLAY with Sand (CL): medium brown;
/ slightly moist to dry; firm to hard; to 20% very
i L g fine sand
_ y
7
— 75 - =
01 4
Rads (inches)
MR-958-00 [OW-6C.3] 11/11/97 Page 4 of 7
Well Construction and Frontier Fertilizer

Boring Log - Well OW-6C (cont.) Davis, California




WELL OW-6C

S

(continued) >
CouNT R DESCRIPTION SIERRA
— 7 170 %/L == Silty CLAY with Sand (CL): continued
z
=~ 177
A1 s - ¥
&
8 "
G [ i
;0 117
(/)]
8| 10
8 - 85 B
ML 4 L
: /
I INN7
3 /
g B 4 L
® %
oo 117 :
i 1RR7 B ———
E % % / TLS Silty SAND (SM): brown; ~15% silt; ~85% fine
[~ d
R 1717 / é"—' =
A VE=55
b -1 P~ / /: .-.;' ,-'..
? / ._.:_-.;':..,_. 7]
‘ 1A Gz
" 11 s
L 95 4L SEES
s
Radus (inches)
R-958-00 [OW-6C.4] L 1/11/97 Page 5 of 7
Well Construction and Frontier Fertilizer

Boring Log - Well OW-6C (cont.)

Davis, California




WELL OW.6C S

—all
Tnow GRAPHIC DESCRIPTION SIERRA
95 - -
B 2 Silty SAND (SM): continued
- -4 o
r decreasing silt at 97’
- 4t e
c
» 4 L 0
\4
e
- 1 F r
y

—1 end of continuous coring at 100’

I R Eh N

DEPTH BELOW GROUND SURFACE (FEET)
|
_rrrrrrrrrrEEEssrsmmsm,mmryEEEES

105 -1 L
i 1L .'_.—.. ::..‘; =
— 110 +4 - e
16 - Sandy CLAY with Sand (CL): yellow-brown,
27 mottled gray and black; moist; firm; 40-60% clay;
i 16| .- 20-30% silt; ~10% sand
B 1T é CLAY with minor Sand (CL): mottled gray and
% light brown; hard; dry; to ~10% very fine sand
— 115 - L
N T B
o1 4
Radius (inches)
MR-958-00 [OW-6C.5] 11/11/97 Page G of 7 = =
Nt
Well Construction and Frontier Fertilizer

Boring Log - Well OW-6C (cont.) Davis, California




[

WELL OW-6C

{continued)

BLOW
COUNTS
— 115 - r—

125 — 1]
16

27

DEPTH BELOW GROUND SURFACE (FEET)
I

FEELVEVRRTRrE e nennreerreeneeeninernn

DESCRIPTION
CLAY with minor Sand (CL): continued

'
l%
SIERRA

— 130 i2f™ {7 .
18 {‘*
16 y
BN .,
— 135 20 ;}ﬂ

22 5 Radius (inches)

W F

R+958-00 [OW-6C.6] 1 1/11/97

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

very dense at 126’

dense at 130’

BOH at 135’

Page 7 of 7

Well Construction and
Boring Log - Well OW-6C (cont.)

Frontier Fertilizer
Davis, California




WELL OW-7C | W

BLOW

COUNT DESCRIPTION P A
0 17 Lean CLAY (CL): dark brown: damp; ~ DIERRA  \wr

very stiff; ~30% silt; ~20% very fine to
B NECD % fine sand; very low est K; organics
i 24 7,
24
a 1t ? Z
/..

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

F ®w c

DEPTH BELOW GROUND SURFACE (FEET)
}x\\\\\\\\\\\ —_e s st

— 10 v 15.—_
2oL olive-brown, mottled gray at 11°
7o 3 ’ Y o
— 15 — = 2
—_—rl
o1 4
Radius (inches)
MR-958-00 [OW-LIT] 1i/11/97
Well Construction and Boring Log -
Well OW-7C
Frontier Fertilizer
Davis, California
Logged By: Jim Green Well Details
Supervisor: D. Leland, P.E. #C46713
Drilling Company: Soils Exploration Services
C-57#: 582696 Concrete Grout: 0-106.5°
Driller: Mark Nelson Bentonite Seal: 1065-110.5° A
Drilling Method: 87 hollow stern auger Sand: 110.5-123.5°
Date Drilled: October 21,1997 Screen: 112.5-122.5°
Well Head Completion: Locking cap & traffic-rated vault Sump: 1225-123.5°
Type of Sampler: Split barrel (2 ID) and 5’ core barrel
Page 10f 7




WELL OW-7C €N

Y/
(continued) {

BLOW GRAPHIC DESCRIPTION SIERRA
— 15 T ot

8
5
§

Lean CLAY (CL): continued

NN

20
25

MARRRR.

I o o
000

000000000

—_r,rr,rr,,yTT,,Trree-
;

T
M

N

A

grades to moist at 30°

DEPTH BELOW GROUND SURFACE (FEET)
! |
- _.l
i . rQI
DA \\&

T8
T

0 o S S

000000 g

- £ wet at 35’

— 35 -

gE\
20
o
g
S

*R-958-00 [OW-7C.1] 1 1/11/97 Page 2 0f 7

Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California




WELL OW-7C

S

(continued) >
) COuNT g R DESCRIPTION SIERRA
— 35 =1 — ==
| PASSS1 Leanclav(Ch: contioued ...
. 4 L 7. = 7] Silty SAND (SM): light brown; wet; medium
%*' “..7o | dense; ~5% clay; ~35% silt; ~60% fine to coarse
5 4 L / -+t sand; moderate est K
/ / T_..:" = <
- 1+ Z_ sl
' =
= é % i i Lean CLAY with Sand (CL): light brown, mottled
& L 10 4L / ﬁ ] gray; hard; ~60% clay; ~30% silt; ~10% sand;
E A U ] very low est K
&1 TL ASEEL. ...,
.. 7 Silty SAND (SM): brown; medium dense; ~15%
H n =
Q B 1L %rf Sl silt; ~85% poorly sorted, fine to coarse sand;
é Z Z . 5.-.tf moderate est K
| 7 aute
i 17 U % SR
| ] 2 2 O N S
g é 7 i Lean CLAY with Sand (CL): light brown, mottled
L 45 4 LY / gray; hard; ~60% clay; ~30% silt; ~10% sand;
- 7 ;
0 / / very low est K
& L 14 U
C R7Z
37
: 110
0 7,
m L nZ
e B/
& 50 1 F
& 7
e L 1 B
- 1
EZ
_ 55 - AN
—
Radius (inches)
MR-958-00 [OW-7C.2) 11/11/97 Page 3 0of 7
Well Construction and Frontier Fertilizer

Boring Log - Well OW-7C

Davis, California




' >
WELL OW-7C &
(continued) b
pESCRIPTION SIERRA
Lean CLAY (CL): continued
Silty SAND (SM): brown; medium dense; ~15%

/ - =] silt; ~85% poorly sorted, fine to coarse sand;
w71 moderate est K

— 55 - -

\

SN

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

—_—OrOr,rO,r,r,T,T,TT,TT,r

SN

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

lllllllllllllllllllllllllllllllllllllllllllllllllllllll

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

TIErI’TI,IirES

.= = -l Clayey GRAVEL with Sand (GC): ~25% clay:;
. ~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, fine to
medium sand; moderate to high est K

DEPTH BELOW GROUND SURFACE (FEET)
i
o
o
l
|

T

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

|
|
Al
|

-958-00 [OW-7C.3] 11/11/97 Page 4 of 7

Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California




— 75 —

25
24

DEPTH BELOW GROUND SURFACE (FEET)

31

MR-958-00 [OW-7C.4] 11/20/97

WELL OW-7C

(continued)

32} -

GRAPHIC

/I

O

e

Y
Y

A

)

OF
H

Radws (inches)

000000000t i

O o 0000000000000 g

I
ji

]

'
M
SIERRA

DESCRIPTION

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

Page 5 of 7

Well Construction and _
Boring Log - Well OW-7C

Frontier Fertilizer
Davis, California

" 4



WELL OW.7C S

il
BLOW GRAPHIC DESCRIPTION
BLow AP SIERRA
— 95 T 7 :
Lean CLAY (CL): ~50% clay; ~40% silt;
25 ~10% very fine to fine sand; very low est K
43

— 100 1™

24
57} s

105 -1

z3|

T Y

— 110 =1 I

G

DEPTH BELOW GROUND SURFACE (FEET)
|

B -2~ -] silty SAND (SM/SP): tan; wet; loose; 20-30%
a 4 LY [ 7= | silt; 70-80% fine to medium sand; high est K
o] J:}:.0 .71 (from cuttings)
L 115 = LA
el
o1 4
Radius (inches)
1R-958-00 [OW-7C.5] t1/11/97 Page 6 of 7
Well Construction and Frontier Fertilizer

Boring Log - Well OW-7C Davis, California




VELL O¥-7C <

COuNT - DESCRPTION SIERRA .

g1 4
Radius (inches)

po—
— 115 F—Ty‘ ... ..

E r }:: - j.:: 7_1;-‘.-:; *=| Silty SAND (SM/SP): continued

s 1 FF ek

-~ =]k == ] flowing sand in auger

8 - 1 F L :-'.-'_.—:-'.Z_-

s i I P ] 0 R

5 L |} :~_——

@ ] ! Bl B SR

g — 120 -1 = J_?i._?;:.- .1 flowing sand in auger

=) N Bl B PO

nof. _ 1T FA=zFEEEE

O JLE=EgE -

2 L iz 1 EE Brass

- opergecl-t” < | BOH AT 123.5'

g —l

E

&

a

MR-958-00 [OW-7C.6] 11/11/97 Page 7 of 7

Well Construction and Frontier Fertilizer
Boring Log - Well OW-7C Davis, California




BORING OW-8C | iﬁ

(continued) P <

BLow DESCRIPTION SIERRA
— 15 7 T F 2 3
0 U E =| Clayey SILT (ML): black; damp; soft;
= 1.5 2 15-30% clay; ~5% fine sand; some organics
a 1LA Vk
Z8%:
! A
-~ 1 r / -
5 =
B 20 WA W
E‘u 21 - Z:
g HAn
| a0
g [ 1TA e
S |25 4.FA VE
.8 A
g ~ 1.7 : ] 5-10% clay at 26°
s | 1
| it
A
o 1t
Al 1L
B 4 é Moist at 33’
c *3*/
S
N 4L
N
— 35 i}
o
Radius (inches)
R-958-00 [OW-8C.1] 11/11/97 Page 2 of 7
Boring Log - Boring OW-8C (cont.) g; ‘:;‘:eé:;ff?r::f:r




F—35

DEPTH BELOW GROUND SURFACE (FEET)
{
'S
[$)]

BORING OW-8C | ﬁ

(continued)

(CORE)

o1

P
3

3

¥
3

GRAPHIC
LOG

_—

NN

S

NN

N

—_—_ S

DESCRIPTION SIERRA

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

SAND (SP): brown; wet; loose; ~5% silt:
~95% fine to very fine sand

i R

- & o, ARG IR,
g N, o
GRS A e 5 W2

AN

N

N\
T T S

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

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

i ] 4
‘ drills harder !

L 55 2] - J\ er at 55

—tl

o1 4
Radius (inches)
MR-958-00 [OW-8C.2] 1 1/11/97 Page 3 of 7
Frontier Fertilizer
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BORING OW-8C | W

(continued) P <
GRAPHIC DESCRIPTION SIERRA

—=~=_4 sSilty CLAY (CL): continued
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Clayey SILT with Gravel (ML): olive, mottled
L — =] dark gray; moist; stiff; 10-20% clay; ~5% sand;
F — ] ~5% gravel to 1” diameter

3 17 .':{F._?;:.'_ Silty SAND (SM): olive-brown
- -1 bk éE— .§ é_ CLAY (CL}): olive-brown
B EE _ _'T Silty SAND (SM): olive-brown
n 4 |- .:___"E_ _’_—‘_———: .E__ CLAY (Cl): olive-brown

70 s:- 3l silty SAND (SM): olive-brown

i
"|%l
i

i
I
|

Sandy SILT (ML): olive-brown; wet; 5-10% clay
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BORING OW-8C

(continued)
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Radius (inches)

MR-958-00 [OW-8C.4] | 1/11/197

DESCRIPTION

Silty CLAY (CL): continued
wet at 76’

moist at 77’

SILT (ML): olive; damp to moist; firm;

e 5-10% fine sand; blocky; low est K

5| Silty CLAY (CL): olive; moist; firm to stiff;
70-80% clay; 20-30% silt; moderately plastic;

low est K

very low est K at 93°

S

il

SIERRA -

Page 5 of 7

Boring Log - Boring OW-8C (cont.)

Frontier Fertilizer
Davis, California




BORING OW-8C | T‘Q

Boring Log - Boring OW-8C (cont.)

(continued) P <
GRAPHIC SIERRA
(CORE) 106G DESCRIPTION
— 95 ARRZ@%: Silty CLAY (CL): continued
- 1 F / / Stiff to hard at 97°
N
_ nmn
7%
I 1L % 7
g ] é 7
B L 100 -~ 7
= 2:
& N
- 1Eg U
=
0 7
é n -
/)]
= [ 105 -
g
5 = i
& | 17 Well graded SAND with minor Clay and Gravel
Q {SW): brown; wet; medium dense; ~5% clay;
o B 1 - 50-70% fine to coarse sand; 20-40% subrounded
s . gravel from 0.5 to 1" diameter
— 110 S B —_
= =
A | 4L = o
i 1 L= 1] 70-80% sand: 10-30% gravel at 112’
L 115 I R 64 'y
—e bl
o1 4
Radius (inches)
_ R-958-00 [OW-8C.5] 11/11/97 Page & of 7
Frontier Fertilizer

Davis, California




— 115

— 120

DEPTH BELOW GROUND SURFACE (FEET)

MR-953-00 [OW-8C.6] 1 1/11/97

BORING OW-8C

(continued)
BLOW GRAPHIC
COUNT LOG

]
—tl
o1 4

Radius (inches)

ZFITE Well graded SAND with minor Clay and
“Joie 5 Gravel (SW): continued

BOH at 120’

'
lﬁ
DESCRIPTION SIERRA

Page 7 of 7

Boring Log - Boring OW-8C (cont.)

Frontier Fertilizer
Dayvis, California
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WELL OW-11C | <
Lo s

COUNTS
— 0 i = SIERRA
= IN7= E‘ Lean CLAY (CL): dark brown; damp;
—- 7 stiff; ~55% lean clay, ~40% silt; ~5%
E L 4 k- / sand; very low est K; organics
& %
a = - |k
iy
: ?
1
Z
2 | 1
g 7
: iy
: ?
 Fo 10
Q Z
~ /
£ 1T
g B 4 r j grades to olive-brown at 13’
é
I IRR7Z
— 15 - = ‘Z"\r 4
—_la
Radiusc()inc:l‘hcs»)4

MR-958-00 [OW-1IC] 11/11/97

Well Construction and Boring Log -
Well OW-11C

Frontier Fertilizer
Davis, California

Logged By: Jim Green Well Details
Supervisor: D. Leland, P.E. #C46713
Drilling Company: Soils Exploration Services

C-57#: 582696 Concrete Grout: 0-10°
N Driller: David Ryan Bentonite Seal: 110-14°
— Drilling Method: & diameter hollow stem auger Sand: 14-127°
Date Drilled: October 22,1997 Screen: 116-126°
Well Head Completion: Locking cap & traffic-rated vault Sump: 126-127°

Type of Sampler: Spiit barre! (2”1D and 1-1/2"1D)
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BLOW
COUNT
r 15 ] —
g = 4 kL
& — 20 -
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8 — 25 el
¢ L BN
o] 17
g | 4 L
=M 4 kL
m e — -
)
E — 30 el
QL dep
131
g5 2 10/22/97 - L

MR-958-00 [OW-11C.11 11/11/97

-l
DESCRIPTION SIERRA J

N\

Lean CLAY (CL): continued

= Silty SAND (SM): light brown; damp; medium
2 dense; ~15% silt; ~85% fine to medium sand;
.. = .41 moderate estK

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

T TR

\\\\\\\\\\\\\\\\\\\\\\ '

Page 2 of 7 s

Well Construction and
Boring Log - Well OW-11C

Frontier Fertilizer
Davis, California




WELL OW-11C S

COUNT
— 35 .
e —5—-
5
’[_':— 4 |
B a0 -4 F
&
[«;}— 4 L
Q
é,—. -
w— = B
Z
0_ 4 K
%_ -4
oL 4
&
m-— - e
o
A - 50 1k
=
AL 4 F
— 55 - -

1-958-00 [OW-11C.2] 11711197

GRLAOPGHIC DESCRIPTION SIERRA

1
ZR7
"

7
n
A VA

?
n
1
7n’
7 Z.—
e

7N
1 U
1
A U
707
n
/]

.1 silty SAND (SM): dark brown; ~25% silt;

Lean CLAY (CL): continued

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

flowing sands in auger

flowing sands in auger

- —— i — — - " W ED M wm M e W e e e e e e e e

~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

Page 3 of 7

Well Construction and
Boring Log - Well OW-11C

Frontier Fertilizer
Davis, California
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%UO;JT DESCRIPTION SIERRA ~
— 55 s Lean CLAY (CL): continued
2 At / : Lean CLAY (CL): olive-brown, mottled ér;;'- o
13 / / hard; ~25% clay; ~25% silt; very low est K
! o
~t 1ILA P
o Z
R [ 60 Tl é
& 14.?
- - 2
8 7] ° / %
< r 1T UV
5 Z Z
BT TTA D
/)] i 1L W %
a I
5 65 — s} ? 7
Z
8 _ INEZ W7 ~s
o ~ Z Poorly graded SAND with Silt (SP/SM): brown;
B R B ® 5 / / ’_-_: medium dense; ~10% silt; ~90% medium sand;
o) 2 é ? . moderate to high est K
6 .
g i “Bo| % Z X
: L
o 7 % ? Sandy SILT (ML): olive-brown, mottled gray;
‘n': - o ol % 7 ~25% clay; ~40% silt; ~35% fine to coarse sand:
& 2 \z / : low est K
= o -7 .. / / = -
0 M% Z'—; ] ‘ Silty SAND (SM): olive-brown, mottled gray;
| db - / Z -2 S| ~35% silt; ~65% very fine to fine sand;
) -%.-."] moderate est K
= Tel- 77 X
27} é ?: Sandy SILT (ML): ~20% clay; ~40% silt;
~ iy / / z ~35% very fine to fine sand; very low est K
1l A B Lean CLAY with SAND (CL): olive-brown.
— 75 - mottled gray; hard; ~65% clay; ~25% silt;
—le ~10% sand; very low est K
Radius (inches)
MR-958-00 [OW-11C.3] 11/11/97 Page 4 of 7 « 7
Well Construction and Frontier Fertilizer
Boring Log - Well OW-11C Davis, California




WELL OV T1C <

.

Goon DESCRIPTION SIERRA
— 75 T % % Lean CLAY (CL): continued
S
i 1L
i 1L “Silty SAND (SM): brown; medium dense;
p ~25% silt; ~75% fine sand; moderate est K
g — 80 7 & B /
& L 4P / Lean CLAY with SAND (CL): olive-brown,
8 7 mottled gray; hard; ~65% clay; ~25% silt;
~10% d; 1 t K
@t 1L / b sand; very low es
gL 1LA O
()] =
2 1
D 8 A U
o] u /
- i
O 7
§ i "L
%
=M TTAWNEE=E .
m / / e Silty SAND (SM): dark brown; medium dense;
o[ 17 -2 7. 7] ~25% silt; ~75% very fine to fine sand;
/ .=, 17| moderate est K
A BB
[ﬂ 90 = 7 ™ % /’7_'..‘.._: .7
Q L. _9..."” /.;'.‘..
T U
= 4 L / / L°-:.— ". =
- 1A =50
' 11 Diss
| o5 d L RN
sy
Radius (inches
R-958-00 [OW-11C.4] 1 1/11/97 Page 5 of 7
Well Construction and Frontier Fertilizer

Boring Log - Well OW-11C Davis, California




DEPTH BELOW GROUND SURFACE (FEET)
!
S
&

— 115

MR-958-00 [OW-11C.5] 11/11/97

— 95 -

WELL OW.11C <

BLOW GRAPHIC
slow A DESCRIPTION SIERRA
— - ..o| Silty SAND (SM): continued

~
J
)

—_

flowing sands in auger, unable to sample at 100’

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

I I I

AN
AL FRUAT

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

OO, AT

N

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

¥:5.%°7 silty SAND (SM): brown, medium dense;

~20% silt; ~80% fine to medium sand;

01 4 moderate est K
Radius (inches)

Page 6 of 7

Well Construction and

Boring Log -~ Well OW-11C Davis, California

Frontier Fertilizer




WELL OW-11C

(continued)
BLOW GRAFPHIC
COUNT LOG DESCRIPTION
,E:‘. — 115 ar N S '.-_] Silty SAND (SM): continued
& B e
() g LR Sy
— -t |- -— ’_'.; -_°‘3 ..q
8 —F:}a
< r e E B
g B SRRy
® f 4 B . .
g — 120 - - o flowing sands in auger
r TR
ML ST ] e St
O g Y LR
B " 4 -tz -‘ driller reports gravel at 123’
QT IR E R oy
g | 105 d L _':‘ R flowing sands in auger
n - ] = s} 2. e o 2
il g
o1 4
Radius (inches)

' E
P
SIERRA

Page 7 of 7

Well Construction and

Boring Log - Well OW-11C

Frontier Fertilizer
Davis, California
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Well Construction Logs



DEPTH BELOW GROUND SURFACE (FEET)

EXPLANATION
. TYPICAL WELL CONSTRUCTION

2" or 4" PVC
[ 0 casing 5-;
= %
- Portland /
| cement with /
3-5% P/
- bentonite ——/
— 5
| Bentonite
pellet seal
B Sand —~ | =
— 10 -
i Slotted 2" or 4" t
B PVC casing -
— 15 -
L. 20 . E ]
= PVC end cap —& i =
— Bentonite
25 pellet plug
S
cr 4
Radius (incnes)

Water level depth and date:

w Initial water level

w Static water level

NOTE: SES attemnpts to screen from 5 feet
above static water to 10 feet below
static water.

SIERRA

Well Head Completion
Schematic
Not to scale

Locking cap

O & -
Christy Box

Locking
O stovepipe&
Christy Box
Locking cap

Ll & stovepipe

) Y

O Christy Box

[Typ.well const.] 1/16/96
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DEPTH BELOW GROUND SURFACE (FEET)
!
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o

For boring log,
see log for
OwW-5C

<———grout
(0-33’)

<——bentonite
(33-37')

" .{<——sand
) ( 37-50')

<————— screen
. (39-49’)

oo
.
.
-
sy
A

|||I|II|HH|III|||H

<———sump ( 49-50’)

— 50
Radnus (mchea)
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

D. Letand, P.E. #4673

Soils Exploration Services
582696

J. Harrison, J. Freitas

8" hollow stem auger

October 22,1997

Locking cap & traffic-rated vauly
2" Schedule 40 PYC

N/A

(I

N

DEPTH BELOW GROUND SURFACE (FEET)
[
o)
o

I

NS

....J
<——-—— screen

o.'.J

T
IIIIIIIIIIIIIIIIIHII

L/

SNNRNY

[ For boring log,

see log for
OwW-5C

<——grout
(0-63')

<——bentonite
(63-67')

..{<—sand

(67-80')

(69-79’)

~ <————sump ( 79-80')

“""L"'—'\-—BOH(BO’)

Radius (inches)

Well Construction - Well OW-5B

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

D. Leland, P.E. #46713

Soils Exploration Services
5862696

D. Ryan, R. Marty

8" hollow stem auger

October 17-21, 1297

Locking cap & traffic-rated vault
2" Schedule 40 FYC

N/A

MR-958-00 [Wells OW-5A, B] | I/11/97
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For boring log,
see log for
OowW-6C

<« grout
(0-31.5")

\\\\\\\\\\\\\\\\\\\\\\\\{

bentonite
(31.5- 35.5")

DEPTH BELOW GROUND SURFACE (FEET)

| [rle—sand

L 8 I A (35.5 - 43.5')

- [ Z«—— screen

B =1 (37.5 - 42.5')

— 40 =

: 43 e :<——4—— sump ( 42.5 - 43.5')
el
Radiua%n;hes)‘;x BOH ( 43.5']

Well Construction - Well OW-GA

Frontier Fertilizer
Davis, California

Logged By: D. Beardsley
Supervisor: D.leland, P.E. #C46715
Drilling Company: Soils Exploration Services
C-57#: 582696
Driller: J. Harrison, J. Freitas
Drilling Method: &"hollow stem auger
Date Drilled: October 29, 1997
Well Head Completion: Locking cap & traffic-rated vault
Well Casing: 2"Schedule 40 PYC
Type of Sampler: N/A

et
SIERRA

N

[ For boring log,

see log for
OowW-6C
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3

P

g <—- grout
(0-86")

(/)]

=

O .

4 bentonite

o (86 -90')

B

Q

m - |«—sand

g i - (90-98')

m H--|—<————screen

E - =T (92 -97")

g % ||z

a) i

- ol sump (97-98)

L,

ety
o1 4
Radius (inches)

BOH (98')

Well Construction - Well OW-6B

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: &"hollow stem auger
Date Drilled: October 28,1997
Well Head Completion: Locking cap & traffic-rated vauit
Well Casing: 2"Schedule 40 PYC
Type of Sampler: N/A

MR-958-00 [Wells OW-6A, B] 1 1/11/97




WELL OW-7A

| S
ey

8
&
L 7 [ For boring log,
R % see log for
Q / OW-7C
1.
<«—— grout
g — 30 % (0-34)
1
10
© Fss :
o bentonite
O (34-38')
2 L -
S R =l | le—sand
] a0 [Tl (38480
R+ o%: b= A
 H . J=<——screen
E " E A (40 - 45’)
QI | =
A [ [l —sump(a5-48)
% \—BOH (46')
Radius (inches)

g

Q) 7 .

LAY e

Q] % % ow-l;gf

s )

<\ AU

A

= % %-(-———grout

Z A U] (0-e2)
1

O

g = / /<——bentonite

% : ({62 -66')

2L fonere)

|- < screen

& Lo ()] (esome)

ol =[]

™ .- 5-1_7—' sump (73 - 74')

— 74
'—“L“\— BOH (74')

0

Radius (inches)

Well Construction - Well OW-7A

Well Construction - Well OW-7B

Frontier Fertilizer
Davis, California

Logged By: D. Beardsley
Supervisor: D. Leland, P.E. #C46713
Drilling Company: Soils Exploration Services
C-57#: 582696
Driller: R.Ellis
Drilling Method: 8" hollow stem auger
Date Drilled: October 30,1997
Well Head Completion: Locking cap & traffic-rated vault
Well Casing: 2"Schedule 40 PYC
Type of Sampler: N/A

Frontier Fertilizer
Davis, California

Drilling Company:

Drilling Method:

Well Head Completion:

Logged By: D.Beardsley

Supervisor: D. Leland, P.E. #C46713
Soils Exploration Services

C-57#: 582696
Driller: 0. Ryan, R. Marty

Date Drilled: October 27,1997

Well Casing: 2"Schedule 40 PYC

Type of Sampler: N/A

MR-958-00 [Wells OW-7A, B] 11/11/97

8" hollow stem auger

Locking cap & traffic-rated vault




WELL OW-8A

— 0
)
)
&
& % [ For boring log,
o) / see log for
2 % OW-8C
é % l«—— grout
Z (0-34)
» %
o
2l 7
.
O | 34
z — 35 bentonite
: i (34-38')
oL -
RN < -
M a0 [7]- (38 - 46)
-J <:|Z<——screen
sr 1= (40- 45')
]| o b
Q | g el M
35 [] e —— sump (45- 46"
:-%"1:2 BOH (46')

Well Construction - Well OW-8A

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:

Drilling Company:
C-574#:

Drilier:

Drilling Method:

Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

J. Green

D. Leland, P.E. #C46713
Soils Exploration Services
582696

J. Harrison, M. Duffy

&" hollow stem auger
October 16,1997

Locking stovepipe
2"Schedule 40 PYC

N/A

DEPTH BELOW GROUND SURFACE (FEET)

WELL OW-8B

— 0

[ For boring log,

see log for
Oow-8C

l«—— grout
(0-59.5)

bentonite
(59.5 - 63.5')
.'f..' <«——sand
_ (63.5 - 71.5)
‘:«——————t screen
E {65.5 - 70.5’)
—<—'———— sump ( 70.5 - 71.5’)

.'I.—.r‘.'

i 4\_- BOH (71.5')

Radius (inches)

' %
t
SIERRA

Well Construction - Well OW-8B

Frontier Fertilizer
Davis, California

Logged By:
Supervisor:
Drilling Company:

Drilling Method:
Date Drilled:
Well Head Completion:
Well Casing:

J. Green

C-57#%:
Driller:

562696

D. Ryan

8" hollow stem auger
October 27,1997
Locking stovepipe

2" Schedule 40 PYC

Type of Sampler: N/A

D. Leland, P.E. #C46713
Soils Exploration Services

MR.958-00 [Wells OW.8A, B] 1 1/11/97




WELL OW-11A

WELL OW-11B W

SIERRA. .-

N

N
I

N
AN

5
&Q =
B N\ g
; Z ' For boring log. E // 7 For boring log,
3) / see log for ~ / / see log for
E é OW-11C 2 é é OW-11C
Z < 2 R%
8 — 30 % <—— grout E é é
_ é (0-34) 2 % %
AN v
5L % g 27 /}«— grout
oL A V] (o-e2)
B [ o bentonite 2 e / /
g B (34-38) 8 i % %
o i . © i bentonite
ST :"J«—sand B [ . (62-66')
2T _ (38 - 46') Q Les
m Z< " screen OIS - ™
- = (40 - 45') QL ) | e——sand
o r = o [ [ (66 - 74') -
g K A= E L < screen
=45 [~]T<¢———sump (45- 46') Q 70 =1 (68 -73')
- gp Lokl At =
1 \—_BOH (46') i R
Radius (irches) =~ ‘. sump ( 73 - 74')

[

- 74 —
b
01 4\-BOH(74')

Radius (inches)

Well Construction - Well OW-11A Well Construction - Well OW-11B

Frontier Fertilizer
Davis, California

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. Beardsley

D. Leland, P.E. #C46713

Soils Exploration Serwvices
5862696

J. Harrison, J. Freitas

8" hollow stem auger

October 22, 1997

Locking cap & traffic-rated vault
2" Schedule 40 PYC

N/A,

Logged By:
Supervisor:

Drilling Company:
C-57#:

Drilier:

Drilling Method:

Date Drilled:

Well Head Completion:
Well Casing:

Type of Sampler:

D. Beardsley

D. Leland, P.E. #C46713

Soils Exploration Services
582626

J. Woodbridge

&"hollow stem auger

October 25,1997

Locking cap & traffic-rated vault
2" Schedule 40 PVC

N/A

MR-958-00 [Wells OW-I11A,B] 11/11/97




s T

PROJECT NUMBER

BORING/ WELL NO.0W & 788 A

. PROJECT NAME _Frendic, Fesdslizer TOP OF CASING ELEV.

LOCATION __ Pevis

WELL PERMIT NO.

GROUND SURFACE ELEV.
DATUM Z,
INSTALLATION DATE ___Z/%[F5

TOC (Top of casing)-\

C

EXPLORATORY_BORING

a. Total depth 48'5-&.
b. Upper boring depth _A_[{B_ fe.
c. Upper boring diameter o i S
d. Lower boring diameter g" ____}C

Steel protective
casing (Std)

Drilling method hollow sdei cuger

CONDUCTOR CASING

w

j

k.
L
m.

Casing length _Wia_ g,
Material L
Diameter M _in.
Upper (outer) seal __"_{/._A'_ft.
Material w4
Penetration ' _.1/‘_A_'in.
Depth - M g,
ELL CONSTRUCTION

Total casing length 8 e
Material_schd. Yo PVe, 0.030" s 1ot
Diameter 2" / in.
Depth to top perforations 40 ¢
Perforated length 5 ft.
Perforated interval from.io.i.to 95 ft.

Perforation type 0.0 "
Perforation size s o d

- n. Sufface seal . - _ ._é_ft.
mL E Seal material C:Q[/V\_QM"F LT /";"“ ,

= Backfill N T 33%

= Backfill material cuiica 4 /Braton e Gront

3 Seal 2 f

] = Seal material Biatus bitis:

Gravel pack . - Jos g

| aser A2)aond sead
Bottom seal "~ ——MA g
Material

. Casing stickup f-‘_.__*"\,ft,
Prepared by: . ‘Protective casing diameter 'iL
Reviewed by: % Date: 9,’ Q ‘7'6 Form F-10 Re\.;. 12790




PROJECT NUMBER
PROJECT NAME Frondier +erd) lizer

LOCATION
WELL PERMIT NO.

Dave <, CcA

BORING/ WELL NO. 0w/ 09 X B

TOP OF CASING ELEV.
GROUND SURFACE ELEV.
DATUM
INSTALLATION DATE

./l
2 /X158

TOC (Top of c:asing)-\

C

Steel protective

EXPLORATORY BORING

b.

C.

Total depth TE5
Upper boring depth n (4 ft.
Upper boring diameter L

Lower boring diameter ¥ g %{.

t } casing (Std) Drilling method hD”W’ slem avger
CONDUCTOR CASING
e. Casing length 7 ft.
1B Material _A//ﬂ NPT
;‘::TL f. Diameter /A i,
g- Upper (outer) seal A g,
Material folias
h. Penetration /A n,
g i i. Depth i
p-— WELL CONSTRUCTION = - |
N j. Total casing length 78 f:
Material__Seb, Z’D Pve, b.020" shhi
k. Diameter ‘Q”_f ,.
— 1 . Depth to top perforations L3 ft.
m. Perforated length { O }? —_—_ft.
1 Perforated mterval from_to '734&.
s /;:r | _‘_p Perforation type -0 p 2"
T S B Perforation size __s/o#ted
:"-‘_ n. Surface “seal. 2 f
B A % Seal matenal__f.EL NeiE ‘“u; -
L g o Backfil 5§ _5% #
XM »"f [ ) Backfill material 1;, mz.,-( [RBentrnde acs-
EEE S semp p. Seal : ERS
“f s Seal material_ Bentontc Poilets
:-.:,. 3 :.' below q. Gravel pack’ LI
v rrrere BECakatt Ir Matenal H2l1z s d.sead
’ (L T sin ST L e g,
Material z
s. Casing stickup — A
Prepared by: N. t8GTpae (zr> t. Protective casing diameter ____.
Reviewed by: Date: 8‘\5%9 Form F-10 Rev. 12/90



WELL DETAILS

PROJECT NUMBER BORING/ WELL NO.OW LA
PROJECT NAME . Foeter Firileer TOP OF CASING ELEV. __ 18
LOCATION . “Fovis e GROUND SURFACE ELEV.

WELL PERMIT NO. DATUM

INSTALLATION DATE 2/218%

EXPLORATORY BORING

TOC (Top of casing) a. Total depth He .
‘\ c b. Upper boring depth MA .
c. Upper boring diameter S
. d. Lower boring diameter " #7 f
Steel protective
T } casing (Std.) Drilling method ___bko//aw s ¥ duge o
R CONDUCTOR CASING
_ e. Casing length A g,
: 7 - Material wis
T _,S f. Diameter Wi in.
1 g- Upper (outer) seal L ft.
Material ks
h. Penetration > _in.
i. Depth 7 .
WELL CONSTRUCTION
° —j. Total casing length e WA
Material o= Yo FPve
k. Diameter 2" 4 .
I. Depth to top perforations 27 ft,
—m. Perforated length /0 _ft.
5 Perforated interval from>2_to 27 ft.
P Perforation type Slodte d
Perforation size __0-¢2 "
n. Surface seal 3 ft.
Seal material_ccrend /2 -‘!‘on«hf(% £
q © Backfill _2% .
Backfill material_Sermin? Jeoks e goect
p. Seal 2t
Seal material Bentrn ve Lolhts
g. Gravel pack o fr.
Material #afrz red Sond

[ ABodE FreTeR Mok g 20 5% D> 7 lgt

| r. Bottom séal MA_ft.
Material @
s. Casing stickup 2> ft.
| Prepared by N LaGepzis  (E%) t. Protective casing diameter _4  _in.

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




- er———— — — . = e

PROJECT NUMBER BORING/ WELL NO. ”M_
PROJECT NAME _Freetics Fe ilizes  TOP OF CASING ELEV. __\D
LOCATION __Zev's . c4 GROUND SURFACE ELEV.
WELL PERMIT NO. DATUM

INSTALLATION DATE —_Z/R/34

EXPLORATORY BORING

TOC (Top of casing) a. Total depth 78.5 Y
' .\ c b. Upper boring depth Wit g
c. Upper boring diameter 9z ft.
Steel protective d. Lower boring diameter g” A
et —T]} casing (Std) Drilling method _hoflc., stem 2es s
] CONDUCTOR CASING
_ e. Casing length NMir [~ ft.
A S "‘] :( G Material W in
Sigwy ot n ;
o e B St . f. Diameter ~/4 _in.
N \ g. Upper (outer) seal MA _ fr.
S . ' Material w /4
L: h. Penetration _.MZ__A in.
? € Hole i | i. Depth W7/
—1 k =0 WELL CONSTRUCTION
E ° jo Total casing length 731&
) Material _Schd do Pvc,o.cpc slo?
k. Diameter wi .
al j h‘]r‘ y —__lr'__lf I. Depth to top perforations & 3‘1{
m. Perforated length S ft.
1 Perforated interval fromé3 to 3 .
I —7—p Perforation type 0.03 "
Perforation size stedted
n. Surface seal 2 fr
Seal material CQ/‘/‘A&W/B(Ahn..KVCﬂ*
™ q O Backiil Se .
Backfill material_Ccment Btk qrod—
[ . p. Seal r/l _ 2t
# . X% S Seal material_r2enTon 4 Pe lic7s
ey 3 S“Mé + 9. Gravel pack I7:5 0
r b;_low :E AManef'fl;;,; /;35_ ,:;Oclsﬁéo 1;?]*
ereen T r. Bottom seal® TOA fr.
- d M . e
aterial
s. Casing stickup 2= ft.

(ad
.

Prepared by: M. LABEDZ 1ey (EA\ Protective casing diameter _L z‘

RN J ; »
Reviewed by: __ == Date: 213/ 73 Form F-10  Rev. 12/90



&

PAGIECT WELL NO.
MONITORING WELL| Frovrize Ferntivizes o -/2-4
8 RO, i3 ‘ COOROINATES )
Zg 316
SEGUN TMPLETID  [PREPARSD 8T RCFEAENCE FOINT FOR MEASUREMENTS
5j9s Wo)73| Re C ovjc -
1A

FLuss WITH

ELEV. — TOP OF SURFACE CASIN

ELEV. — TOP OF RISER CASING &L““ Sundece

5. ORAND FIRLAKE

DEPTH ELEV.

_|=o.21 | 30.09

,~Grounosurrace | O 20.3

>

—— e (o . a——

SURFACE CASING

FLUSH MoNT

BOTTOM OF SURFACE CASING

MYV ANV.A

- BACKFILL MATERIAL
_". TYPE: f é}ﬂﬂd’r/ gg?lfé-‘?u/tg
a

W RISER CASING

s & DlA: 2 .INC’»/'(

L [T TPVC

TOP OF SEAL

ANNULAR SEAL

e Qewtonte SlLo Ry

_bo |7
e =367
r 1

e

TOP OF FILTER PACK

FILTER PACK

e H Z—/IZ SAN D

TOP OF SCREEN

67 _|-357

kT

SCREEN:

oa: 2 I/\I(—/* TYPE: ?\/ c_

orenincs: wiori: O e 20 LNCH
TYPE: 5 (B o) r

BOTTOM OF SCREEN

B8OTTOM OF SUMP

191457 |
82 |-51.#

BOTTOM OF HOLE

k———'—— HOLE DIA: 8 }“¢A

83Fs27




PROJECT WELL NO.
MUN"UMNE WELL F@mﬁa’lv 'an—f:uz;ﬂv - 2~
JOB NO COORDINATES . o
2376 N 323847.27  E R085759.45 )
BEGUN COMPLETED |PREPARED BY asunmcz POINT rou MEASUREMENTS —
4//°H8 1/1ef48 K. Cooic op of Kiser casiu
, 1 r S DEPTH ELEV.
ELEV. — TOP OF SURFACE wmc:_E‘:M’q
_/‘ GRIND
Ié Z ELEV. - TOP OF MISER CASING: TR SVRfAE > =0.17 |20.2]
GENERALIZED GEOLOGIC LOG g % -~ GROUND SURFACE 0.0 130.¥ o
. ‘ é AAAAAAA ———f——
/ l.l l.l .
'.' '_' Z? SURFACE CASING
"' g ' DIA: Z. /NcA
ll ll TYPE: FLU.SA MWNT’
. x‘: x“ /,
é s . /’ BOTTOM OF SURFACE CASING ;--A/.[ A A_}./ E -
.“ . BACKFILL MATERIAL
a.a .-.u TYPE: Cﬂﬂg’VT/ ﬁ@ufmr{é
*:' ':' RISER CASING
el | ow Z o/ne A
P s TYPE: 5
2 [ FVC’ \‘
) ' TOP OF SEAL
ANNULAR SEAL __%5_ C - f _é_
TOP OF FILTER PACK __J
FILTER PACK
TYPE: ‘# 2/ 1> SAND
TOP OF SCREEN f é . .’.2.‘.(.2
SCAEEN:
oa: 2. INcH TYrE: ?VC,.
OPENINGS: WIDTH: Do 20O /McH
yype: StoT
BOTTOM QF SCREEN > 5 .3. L gz‘_b_.
BOTTOM OF SUMP éié_: 35-_(2.
BOTTOM OF HOLE 5L. 256 ]
— plerrmammmanems HOLE DIA: 8 /N("*" S




PROJECT NUMBER

PROJECT NAME Fromicy ferdilizer  TOP OF CASING ELEV. {3

LOCATION __Pavis, €4

WELL PERMIT NO.

BORING/ WELL NO.S

GROUND SURFACE ELEV.
DATUM )
INSTALLATION DATE ——2/&/3 ¥

TOC (Top of casing)—\

C

Steel protective

P \ casing (Std)
s
{
S SN ST H A
Wilewy 1y n
T = Ko sl 1
\ J
..f..
bl e .
g li |l
— k j—
o
a j h—--— 4 M
1
_1p
Y |
mj
1
r

repreavy V- £ABEDZE  (ER)

EXPLORATORY BORING

a. Total depth 335 ft.
b. Upper boring depth Mla_ g,
c. Upper boring diameter ’(L/’?’__ft.
d. Lower boring diameter % __1"/'_:_,&{

CONDUCTOR CASING

Drilling method _h o) 0w sdem Qugar

e.

»

WELL CONSTRUCTION

Casing length YL
Material adls3
Diameter _dé_in.
Upper (outer) seal _Mia_ g
Material L
Penetration /A i,
. Depth YL

Total casing length . 78 ft.
Material__sthd 0 Pve  0.02 0" stot

Diameter -72" ﬁ
Depth to top perforations 72 fr.
Perforated length S ft.
Perforated interval fromZ2__to 15 ft.

Perforation type __2:22 " ‘
Perforation size .s\vaé:“ :
Surface seal . ;73 fr.

Seal material vaw-f\( /Bw'bn Fr Uz,;,.,d

Backfill ft.~
Backfill materialceaten T/Beqtoa,te :y..’d—
Seal > 4
Seal material__Beafoade Pellefs
Gravel pack ASZ S
Material #5 )2 mud. Send

Above £ i pack  F 30sand ;_FE.
Bottom seal At ft.
Material NFA

Casing stickup A

Protective casing diameter _A/™__in.

Reviewed by: Date:

Form F-10 Rev, 12/90




Well Development Logs



WELL DEVELOPMENT /
WATER MONITORING DATA

. IERRA
PROJECT NAME & NUMBER: Fronhier  Ferhliner 5 MA-¢53-00 welllp: __OW-5A S
. -.By: Johy H&PMM; \\OQ CQ""er Date: /0/1'7!97
k=) n'g
Time Depth to Depth to '§o g B § % Tem H EC Comments: ‘
m Water (ft) ?roduct (ft) g g 5 'g g F/)EQ P (umhos) {color, odor, product, est flow rate)
Start: @[5 X ,4H{rlf\q+e‘,1 S(Al;qea? ova l:m.lQ;Q\ RQMOVJ Cppeox,
. 5 )
Stop: 9:2.5” 3 34((%5 of extredy  ¢ilty wafer
, La
Start: ?'15" - ’
’ }( 40
Stop: 9,3 (3 | 749 |2000 | #TU: 2902 x 1000
Start:
« 10
Stop: 7139 13 7.6% 175 N’I‘W 402 x 1000
Start: -
>< 15
Ster: - 7743 I8 1749 1100 |NTU® 2# x 1000
Start: 20
SO 47 171|246 [1028 AT 205 g (000
Start: .
5( 15
Stop: 10! .
op 17 (117257 1700 |NTU. J 6] %1000
WELL DEVELOPMENT SUMMARY '
Depth to Water Before Development: Development Method: Skl}g’/fm;‘ Q pYuhp  Average Pumping Rate (gpm): -5
Depth to Water Afler Development: Total Pumping Time (min): SL Pumping Rate Range (gpm): .
Sounded Depth Before Development: _______~ Tolal Amount Excavaled (gals): __3_';._____ Total H20 Injected (gals):

Sounded Depth After Development:




WELL DEVELOPMENT/
WATER MONITORING DATA

r'

Depth to Waler After
Sounded Depth Before Development:

Sounded Depth After Development:

(

Total Pumping Time (min):

Total Amount Excavated (gals):

(

Total H20 Injected (gals):

Pumping Rate Range (gpm):

. SIERRA
PROJECT NAME & NUMBER: _Erontier  Tertiliner * Mg 458-00 Well ID: _OW-5S4
. By: 0"\'\ Hacmon Date: __il ,{3[6‘7
o © n T
Time Depth to Depthto | &, E a, 5 g Temp. H EC Comments:
Water (ft) | Product (ft) g g E T‘(g E (F) P (umhos) (color, odor, product, est flow rate)
Q4 [
\\

Start: Ry \ fﬂl"“@"'

Stop: \\

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

WELL DEVELOPMENT SUMIWA@Y

e, 4126 ir LA
Depth to Water Before ; t: . 0 Development Method: Air Average Pumping Rate (gpm):
Wl $0.)




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NumBeR: M= SO0 Well I1D: -5 A -
-+ By: DA\ . Date: /[, 4-' { Q7
o] w v
- Depth to Depth to ?,, :é & 5 % Temp. H EC Comments:
me Water (ft) -| Product (ft} ;)5 ;‘ﬂ § '(Tg' 5 .g) p {umhos} (color, odor, product, est flow rate)
OO SOUELE VleToGs woaase
Start: NS K Pump @ 15 ”-2_, . L G
% NTO
Stop: N4OD G| 19% | 752 1L00| 258 0
Start:
X oo
ser 04 1|, G | 1a® |T150)525 | T
Start: %
— | A\
siop: (Y4 | & G | g T1.50| (525 40,3
Start: )<
NTS o0
s 0919 10 180 | b | /5257 W24
Start:
A 8 IoT0
o 0925 19° |7.47] 422 T
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development:___z-i'_'g__ Development Method: M!P Average Pumping Rate (gpm): __Z:‘Q_._.._,___,_
Depth to Waler After Development: Total Pumpling Time (mln): ___LB..___________ Pumping Rate Range (gpm): _ ., . ... ..
=
Sounded Depth Before Development: _ﬁlﬁ:zZ-__ Total Amount Excavaled (gals): _. /:](9_-._._,..... Total H20 Injected (gals): . Z’_ — -

Sounded Depth After Development:

L . o N




WELL DEVELOPMENT /
WATER MONITORING DATA

PROJECT NAME & NUMBER; Frufier  Fertlizec, #Mg-36¥-0° wenp: _OW-28
. By _)ngbA_ﬁlL(V:ﬂh_. ALDQI Q&f‘k&( Date: 10'/17 !‘h
g lg 19 29
Time Depth to Depthto | & |3 | & § & | Temp. H EC Comments:
Water (ft) ?roduct (ft) ;:‘; a‘g g g E (};,.)C p (umhos) (color, odor, product, est flow rate)
Start: @19 § X X ';' Anumg_(}/ Sqf‘}ze} ad Bo'i(aep. Rew\ow&}l
Stop: (0\\(0 gp?rl)x. l; Ja‘”ons op Oﬂ*ré’mﬁﬂ/y QI\(',‘/V WIU‘.
Start: \
(2205 )( 70
Stop: 91,0 (9 1.73 {700 | JTU: 487 x (o000
Start; = |
ADt— X 0
Stop: ) 1) (9 1.70 11650 | AT 640 x (000
Start:
X| 1°
sp: o ¢ (9 172411690 |Wru: 473y 1609
Start:
Xl =
Stop: (2 134 (1.5 | LR 11680 [NTU: 283 % 100
Start: -
X 20
Stop: ' o
9P 12,160 (1.5 [ 7.70 11625 INTU: 11 5,00

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Depth Lo Water After Development:

Sounded Depth Before Development:

Sounded Depth After Development:

(

1 M 0)
Development Method: S'.Wu}‘@/b"l'( g ) W"\'P' Average Pumping Rate (gpm):

Total Pumping Time {min); 45

~2.1

Pumping Rate Range (gpm):

Total Amount Excavalted (gals): _LO_S_-____ Total H20 Injected (gals): -

(



PROJECT NAME & NUMBER: Lrontiesr

- -.By: Jo;\ (2

Chew

WATER MONITORING DATA

Cectlizer « Mp-95%-00

WELL DEVELOPMENT /

Well 1D:
Date:

ow-68B

.
SIERRA

u’/"bll@L

Time

Depth to
Water (ft)

Depth to
Product (ft)

Surged

Bailed

Pumped

Gallons

removed

Temp.
(F)

pH

EC
(umhos)

Comments:

(color, odor, product, est flow rate)

Start:

(215

Stop:

Archft

Start:

Stop:

Start:

Stop:

Start:

Stop: .

Start:

Stop:

Start:

Stop:

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

27,32

Depth to Water After Development:

Sounded Depth Before Development:

Sounded Depth After Development:

Development Method: Al (‘“p\(

Total Pumping Time (min):

Total Amount Excavated (gals):

H

Average Pumping Rate (gpm):
Pumping Rate Range {gpm):
Total H20 Injected (gals):




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: _ MAR-A S5 -60 wenip: QW -SB
. . By: D2 }\S&\'\ Date: Ill/ < /?7
o n o
- Depth lo Depth to g’o E a 3 % Temp. H EC Comments:
me Water {ft} | Product (ft) 51w E w8 55) P {umhos) {color, odor, product, est flow rate}
| @ g 08| <
—r R ' WELL Whes S0URGED PLI0LS
start: 082 (3 X week !, oD € ZD e, ¥3.S PM.—3,00Uk
. 15 NS "
stop: OB 54 (B° | 804 (550 | j0®,D
Starip @35~ DTV
| “ULss e o 7]
P 06829 i 18° |27 |5S0
Start:
X (B& [T (V)
Stop; 0844 %ﬁ ‘ 60 7; 67 {SSU { I 82.3
Stm't;: )(
(#¢ [Ny V)
swop: (98 49 gn; 13° | 7.6\ |(550 | 45 (7.7
o/
Start: - -
x ‘g( o . l v ‘\
Stop: 085-4 e ’8 2.6/ /5'5.0 ib? .
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Developmenl:_._ZS[.\@_ Development Method:MP Average Pumping Rate (gpm): _ . . .. ____
Depth to Waler After Development: Zﬁ h ZS- Total Pumping Time (min); ___Z-L____ Pumping Rale Range (gpm): — . ...
Sounded Depth Before Development: __14.'41‘__ Total Amount Excavated (gals): ... &Q.____ Total H20 Injected (gals): . ... . ...

Sounded Depth After Development: Tl 11

( AT CEYV X vrPe—= DI TNA4 0~ -(: . m (.




PROJECT NAME & NUMBER: _MR- 158 -00

Frontier Fortilizer

WELL DEVELOPMENT/ q
WATER MONITORING DATA | 9

wenp: _OW-5C

SIERRA

Sounded Depth Before Development:

Sounded Depth After Development:

Total Amount Excavated (gals):

. . By: Sohn Hﬂ;r‘hﬂon, doe. Carfer Date: /O./L7 ,/1”
ke n g
Time Depth to Depth to E’o ,_.;g 2. 'S“ % Temp. H EC Comments:
Water (ft) l?roduct (ft) g ufg g 7‘6 5 Mt | (umhos) (color, odor, product, est flow rate)
Start: Q)¢ >( X c A!fwmfz[}/ So\l“‘?u? ond hocled. me«oue«‘)
Stop: 917 ¢~ opprox 5 g 0 of exheme(}, sl f'ly Water,
Start: 040 X 40
S 0o 19.5 | 828|800 | T 104 x 00
Start:
X
Stop: 1 -
P 0168 (3.5 | 785 (750 |yt 79 x r00o
Start: >( 0
YA
Start:
X 2.0
Stop: 1 (O (R 17.20 |!¥50 |Jtur 456 x (00
Start: X 3‘8 '
Stop: -
P (AT 7267 11900 (yTU. 3¢5 x (00
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: Development Method: Si'yiﬁ)_‘\_"‘. € [um Average Pumping Rate (gpm): — 3. ©
Depth to Water After Development: Total Pumping Time (min): 40 3 Pumping Rate Range (gpm): =
[

Total H20 Injected (gals):




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: __ME_G45D 0O Well 1D Ow-~85C _

-+ By: - l c)A'\‘\' . Date: ll! 4' 'qu _
. Depth to Depth to '\‘?’o E §. gg Temp. EC Comments:
Time Water {ft) . | Product ((t) ‘% “;‘; S E S ?P PH {fumhos) (color, odor, prodn:xcl:. est flow rate)
e suloed Wevnads waz
Start: (N2, ?( Ponlepn: @ 300 u;___ S0 GPm
o NTO ‘
sop 012D 25| @ | 7.4 ISOO| 30,0
Start:
. (SN
ser: OA4 Kl 1z5] 1881119 1100] ap
Start:
Qo NTO
sir: 4% ALERLe 1ae]| 799 aea
Start.: *
_ MO

ser 0965 25| 18° |10 | 1100|  jy10

Start: 2(

o7 (0965 ey 17720 10 el
| Start:

Stop: -

WELL DEVELOPMENT SUMMARY

Depth to Water Before Developmenl:__ﬁ'_'z_z_.. Development Method: ?UW\P Average Pumping Rate (gpm): __ .
Depth to Waler After Development: Total Pumping Time (min): 5 . Pumpling Rate Range (gpm):_.ég.. — -
Sounded Depth Before Development: _@}_:LL_ Total Amount Excavated {gals): \’LS ........... Total 1120 Injected (gals): . ... .. _. ..

Sounded Depth After Development:

(‘ TREX Mo3= 7R Y 1A - 119 2 A .( T2 AN (‘




PROJECT NAME & NUMBER:

Fl‘oﬂ"-‘e" FQI‘H“’—Q(

WELL DEVELOPMENT /
WATER MONITORING DATA >

weni: _QW-6A4 SIERRA

. ..By: \lal‘\r\ ‘\-lof“"'\on Date: lL,[ 3IQ7
9 |lo | D 273
Time Depth to Depth to ?‘_"o S g. S 2 | Temp. pH EC Comments:
Water (ft) . | Product (ft) (:’J) ‘g c:\: 8 g (F ); (umhos) (color, odor, product, est flow rate)
Start: (0 D \\ 4;(\le+
Stop: \\
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:

WELL DEVELOPMENT SUMMARY
Depth to Water Belore Development: 44 .00

Depth to Waler After Development;

W

Sounded Depth Before Development:

Sounded Depth After Development:

Development Method: Afr‘l'f"‘

Tolal Pumping Time (min):

Total Amount Excavaled (gals):

Average Pumping Rate (gpm):
Pumping Rate Range (gpm):

Total H20 Injected (gals):




WELL DEVELOPMENT /
WATER MONITORING DATA

P~

-
PROJECT NAME & NUMBER: frombier  Fortlizer @ MR-25%-00 Well ID: _OW - 6B SIERRA
. By Jdohn l:lgrmov\ Date: ll/ 3’/?7
Time Depth to Depth to ?:o g % §§ Temp. pH EC Comments:
Water (ft) Prpduct (ft) 0:31 g ri 8 g (F) (umhos) {color, odor, product, est flow rate)
sttt 10160 Aie (54
Stop:
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:

WELL DEVELOPMENT SUMMARY
Depth to Water Before Development:_ﬁg_\lo__ Development Method: ,4"‘4“ 'c“'

Depth to Water Afler Development: (00, 9% Total Pumping Time (min):

Average Pumping Rate (gpm):
Pumping Rale Range (gpm):

Sounded Depth Before Development: _______~ Total Amnount Excavated (gals):
Sounded Depth After Development:

( (

Total H20 Injected {gals):




WELL DEVELOPMENT/
WATER MONITORING DATA

" SIERRA
PROJECT NAME & NUMBER: /M- 36%-00  Froabier ferflizer well ID: _OW~ b4
. ..By: Mike Stiaac Date: l"‘f,[‘m
9 |g |3 23
Time Depth to Depth to | & 2] S 3 | Temp. H EC Comments:
Water (ft) | Product (1) ‘:,'5) t‘g :E, '('5& E (F) p {(umhos} {color, odor, product, est flow rate)
2 bt
Start: 7‘:00 28 1€ X
Stop: 7"(0
Start:
Stop:
Start:
Stop:
1
Start:
Stop:
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: 23.25% Development Method: gj."(%b Average Pumping Rate (gpm):
Depth to Water Aller Development: _Z&i__ Total Pumping Time (min): Pumping Rate Range (gpm):
Sounded Depth Before Development: _if‘.’i7__ Tolal Amount Excavated (gals): . Total H20 Injected (gals):

Sounded Depth After Development: 2.7




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: _ MR -3 SD-O0 well ID: __ OW) (o A -~
- By: (?)Y\/\& {< \A \'\ Date: \ ( ‘/4 /77
ol n o
T Depth to Depth to §D :_,é a 5 % Temp. H EC Comments:
me Water (ft) . | Product (ft) 5 &‘3 5 @ B #) P (umhos) (color, odor, product, est flow rate)
n & OP| @
‘ WIELL <0L@ED ZOe RRGed FaE
sar: 9900 X TEN MiNUIES .
Stop:
‘%p & Zm u . Z.
Start: l?;"\_' FU . Z ; 2.0 G
. A GTO
Stop: 7220 b [9‘" 770 {1{p00 (250.0
Start:
- v
. 13:2% X\ |6 0 , MT
S [7° |763 | /600| 57570
Start: X
NTO
Stop: lg‘.ZQ ' @ /8(5'0 7‘57 /éad &S5 O
Starl:
X © | . - NTO
: " <
sp: (329 /9°| 152|600 | a0 o
Start: x @
NTO ‘
Stop: . ' P () M
13:52 I 5269 | 88 m00
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development:_za_nilb:_ Development Melhodzwp Average Pumplng Rate (gpm): ___'1-.-.-.'.9__._.__
Depth to Water After Development: 1% *% Total Pumping Time (min): __\5_______.. Pumping Rate Range (gpm): . ... __. ..
Sounded Depth Before Development: __42..\15: Total Amount Excavated (gals): ... ZQ-.___.... Total H20 Injected (gals): . ..., . ...

Sounded Depth After Development: —_41._ ﬁ_i
( EALE VAN P I AL (
b I |




WELL DEVELOPMENT /
WATER MONITORING DATA P ¢

PROJECT NAME & NUMBER: A& 948700 Fyefler Ferflizer wellip: _OU -6 B SIERRA
<By: _Mike Sther Date: Q/'t/ﬁ"l
Time Depth to Depth to ':fﬂ g Eﬁ’. gg Temp. pH EC Comments:
Water (ft) | Product {ft) (:/3) &“l a 8 g (F) {umhos) {color, odor, product, est {low rate)
start: @iy | 3264 X
Stop: %.. 15
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:

WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: 22,5 "{'

Depth to Water Alter Development:
Sounded Depth Before Development:
Sounded Depth After Development:

Development Method: Ce. "é&& Average Pumping Rate (gpm):

32. 64

Total Pumping Time (min): Pumping Rale Range (gpm):

79.92
99.68

Total Amount Excavated {gals): Total H20 Injected {gals):




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: _ M= ASH-OO well 1D: _GW 43(_.;& i
. . By: %r1%) \ _&A‘I:L Date: L\T
o o
. Depth to Depth to §,, E, &, g % Temp. H EC Comments:
Time Water (ft) . | Product (ft) 55) S g T‘(g g &9 P (umhos) (color, odor, product, est flow rate)
Ay ¥
WELL SCReEnEh ZoWz SUdGEDR PR
Start: Oﬁbo x TS MIUTES,,
Stop:
st 230 X 25 med @ 200 e, SpGpm
S : . I : o
Stop: _ﬁw on 195 | 1.% | /150 M‘ o \ e DLE, AABT ReCivedyy
Kesraated P2t @ 220H2, 2.5 6
Start: l 24\ (_(,q‘sl Copm Y
O , TV
Stop: l?;,4q Z /9. 0 7.80|/bS 553.0
Stari:
. 20 | . ) Y
sop: {257 (9.9 | 724/6SU |~ 241,0
Start: ZO ,é-Q-‘-@ h
' NTU
stop | 2, 64 {9017.62 /50| ¢7.0
Siart: \
(XAY —FT : —
swp: | 3] 5 90 | 172 /650 | 80.7
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development:__ﬁ_é_(,oQ_ Development Method: ]lﬂﬂ‘i - Average Pumping Rate (gpm): . _ .. ..
Depth to Waler After Development: Total Pumpling Time {(min): Pumping Rate Range (gpm): . ... ___ ...

Sounded Depth Before Development: _?j_l__z;c_)__ Total Amount Excavated (gals): ... .____...... Total H20 Injected (gals): . ... ...

Sounded Depth After Development:

(“ ©6. 60X (16D = (0.6 x 10 = /( 72 = o=z -zs:\ (




WELL DEVELOPMENT /
WATER MONITORING DATA

(.

r%

o
L . SIERRA
PROJECT NAME & NUMBER: _Cromdier  Ferfilizer, mp-96%-00 wettip: OW-6C  ( foge 1)
« «.By: JOL\A Ynn, JO@' CAI""&*QF Date: /0,/7_3!([7
o ol »n o
Time Depth to Depthto | & E a g % Temp. H EC Comments:
Water ({ft) | Product (ft) g u‘g S "06 E {F) P {umhos) {color, odor, product, est flow rate)
A, -
' 1
. {
Start: 12D >( X g 4({er~\c\f@(’y Swyw( z % 'Q‘g‘ /1 F Je Y4 g
S H ] )
top ﬁ \I5 gal]ms M [{-}, we e Pé’wwd)
Start: 2070
Stop: X 'LQ
P q10 (9.5 1 1.5) ] 1650 | yTu: 644
Start:
ar >( 10
Stop: -
P (0100 1.0 | 702 11600 |awrus 145
Start:
Stop: X Qﬁo
T R 1.0 | 7.82 | 1,00 |wru: 363
Start:
o A
% 1026 20 |7 [1628 | wWTur 6l
Start:
Stop: x| |
* (0'1g 19 | 179 {1625 |NTU:  3%2
WELL DEVELOPMENT SUMMARY .
Depth to Water Before Development: 29,3 L{‘ Development Method: 3"‘“&"/\&-’( %‘ PW‘? Average Pumping Rate {gpm): — 2.2
Depth to Waler After Developiment: Tolal Pumping Time (min): %5 — Pumping Rale Range (gpm}:
Sounded Depth Before Development: 3415 Total Amount Excavaled (gals): _ié_.___ Total H20 Injected (gals):

Sounded Depth After Development:




WELL DEVELOPMENT/ <

WATER MONITORING DATA b .

. SIERRA
. PROJECT NAME & NUMBER: Friver Ferdilaer » MR-15%-00 well 1D: _OW - 6C C P 1—)
. -.By: .L}l‘\ n H‘arw\on, doe_ Car{‘e( Date: /O'/'JLS(Q—’
L] el 0w O
T Depth to Depthto | & E a g 5‘5 Temp. H EC Comments:
ne Water (ft) |Product (ft) | 5 t‘g § « B ) P (umhos) {color, odor, product, est flow rate)
(cosomacd) AR e R
/
Start: K
, 30
Stopt 10\ 1 q 19| 1650 | g7 29.2
Start:
» X | |0 .
* 10'go (9 |7.75 | 1625 | glrut 20,7
Start:
)( 2.0
Stop: .
MANTSY 4 (9 12072 |[625 |wru: 16F
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: Development Method: Average Pumping Rate {gpm):
Depth to Water After Development: Total Pumping Time {min): Pumping Rale Range (gpm):
Sounded Depth Before Development: _________ Total Amount Excavated (gals): ——____ Total H20 Injected (gals):

Sounded Depth After Development:

( ( “ (




WELL DEVELOPMENT /
WATER MONITORING DATA >

fe=958-00 SIERRA
pROJEW & NUMBER: _ T well 1p: _ QMW= & - -
-+ By: ) 'n&SA‘H Date: \LLQ;_@_’(___ - -
9l |D a9l .. .
Time Depth to Depth to ‘g!:,) 2l S 3 | Temp. H EC Comments:
Water (ft) |Product(fy| o { & g ® B @) P (umhaos) (color, odor, product, est flow rate)
. (73] m a, O g c*
. VIELT 20246l vlonwans oasl
start: |48 . Rl @ %00 Uy , 5.0 G6fm
. = w NTY
stop: |16 L 26 |18 |16D]| 4150
Start:
35 NTU
Stop: ‘\" So‘l x |q° 7\77 {(000 2,25 .0
Start:
X — NTY
S 121 50 3s 19 | 175 162s |7 2958
Start:
Stop: X 35 L) NTO
Start:
A NTO
SoP 12 20 3571190 |T.32|/690| ;25 o
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: Z?'7’ Development Melhod:(R]W\P Average Pumping Rate (gpm): __ _ . ___
’f
Depth Lo Water After Development: Total Pumping Time (min); -—-—ﬂ’*—* Pumping Rale Range (gpm): . .. SO, .
Sounded Depth Before Development: » 24 Total Amount Excavated (gals): (ls_ - Total 1120 Injected (gals): . ...

Sounded Depth Alter Development:

P, Y N 14 o 11 1l w A - ™~y "7 . —



WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: MR- 368-02  Frpnher  Fartlizer well iD: _OW:74
. «.By: lnkhJM% ) Date: ﬂ‘”‘h
9 o |G 2
Ti Depth to Depthto | & 2 la S g | Temp. H EC Comments:
me Water (ft) | Product (ft) ‘:):5' a g ‘g g (F) p {umhos) (color, odor, product. est flow rate)
. g 3
sart_q:26 dilift
Stop:
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: ‘7. 0o Development Method: /4 - ('H Average Pumping Rate (gpm):
Depth to Water Alter Development: 47.0D Tolal Pumping Time (min): Pumping Rale Range {gpm):

Sounded Depth Before Development: = Total Amount Excavated (gals): —_______  Total H20 Injected (gals):
Sounded Depth After Development:

( ( (




at

WELL DEVELOPMENT /
WATER MONITORING DATA > 4

Sounded Depth After Development: 45,98

. T SIERRA
PROJECT NAME & NUMBER: MR- 5% - 00 | Erontier Ferhlizer weit 1p: QW -TA
< ..By: Mike Sf-‘no«f‘ Date: “'ﬁf"/‘lv
ko) o wn
Time Depth to Depthto | & E a E %’ Temp. H EC Comments:
m Water (ft) | Product (ft) g 3 g g g (F) P (umhos) (color, odor, product, est flow rate)
Q4 et
Start: (0 ‘0D 17 .Lf% )(
Stop: 10410
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: LYY Development Method: __. .. - S"‘ l‘(?,l/ Average Pumping Rate (gpm):
Depth to Water After Development: 272.96 Total Pumping Time {min): Pumping Rale Range (gpm): __
Sounded Depth Before Development: ﬁ;ﬂ_ Total Amount Excavated (gals): Total H20 Injected (gals):




WELL DEVELOPMENT /
WATER MONITORING DATA

. PROJECT NAME, & NUMBeR: _MEASD -0 wen: __p O —TA _ -
- By: rm\ﬁj QA(\A( Date: "H‘lA" !”]tg/q?
T Depth to Depth to ?,, E '§. _é E Temp. H EC Comments:
me Water (ft) | Product (ft) g ;S E g g ‘go P (umhos) (color, odor, product, est flow rate)
‘ N YU S 508GES N a/ST B m3.
s 12,08 e @ 180\l , 20 &pn
X . NTO 7

A b |20 | 724 1200 | (800
Start:
— Y (D . &<Q
Py 0\ I |74 [\200 115,06
Start:

) b G
Ster: \ 2.\ 4 A (851744 | ool ¢85
Start:

(& =T
ser | Z17) A [6.5 T 311 1200] 410
Start:
. : Q

Stop: l1 ZO X (p (,Z) g— -lc'bg LZOO “-%5'.0
Start:
Stop: o

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:___Lj__zé"_%.~ Development Mv:thocl:,\?k..)‘l\f&7

Depth to Waler After Development: 21.52 Total Pumping Time (min): 15.

Sounded Depth Before Development: _iSﬁ_??__ Total Amount Excavated {gals): ... ?_C_)__
Sounded Depth After Development: 4 (0. 00

(" IS0 A b2 = L AR . m(: o = ' (

Average Pumping Rate (¢pm): ___ ..

Pumping Rale Range (gpm]:.-...z..-_d.. . s
Tolal 120 Injected (gals): . ..




WELL DEVELOPMENT/

WATER MONITORING DATA >

. : SIERRA
PROJECT NAME & NUMBER: Ervetr Rechilizer @ #8-9$%-00 wellip: _OW 7B
« By Jo'-\ n H‘af"vwv\ Date: {1 ‘/3’/7/
9 lu (D 279
Time Depth to Depth to %’P 2| = o 7 | Temp. H EC Comments:
Water (ft) {Product (ft) 51) u‘g g “g 5 {r) P {fumhos) (color, odor, product, est flow rate)
. & g
Start: ?‘. G 0] A: ~\ .‘G"
Stop:
Start:
Stop:
Start;
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY .
Depth to Water Before Development: 7210 Development Method: A_W“l'ﬂ' : Average Pumping Rate (gpm):
Depth to Water After Development: 1420 Total Pumping Time {(min): Pumping Rale Range (gpm):
Sounded Depth Belore Development: _____ _ Tolal Amount Excavated (gals): ______ Total H20 Injected (gals):

Sounded Depth After Development:

§ -




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT Nm\ﬁ & NUMBER: ME-458-00  Frodier Fecdi'lizer wellip: OW-1B
“nar

. By: MK Date: ”'[H",{ iy
8 lw | B 29
Time Depth to Depth to \}:n 2 e & 3 | Temp. H EC Comments:
Water (ft) | Product (ft) g Cg E "O&i 5 (F) P {umhos) (color, odor, product, est flow rate)
o ;..
: -
Start: ;0 ]g 1. gq X DUN}QQ/
~
Stop: o 7_5
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: 27, S.(l‘ Development Method: SL\ 'ZIBQ/ Average Pumping Rate (gpm):
Depth to Water After Development: 23.11 Total Pumping Time (min): Pumping Ratle Range (gpm):
Sounded Depth Before Development: _2L%¥5  Total Amount Excavated (gals): Total H20 Injected {gals): -

Sounded Depth After Development: .75

( ( (




WELL DEVELOPMENT/
WATER MONITORING DATA

S

RRA
PROJECT NAME & NUMBER: __ M 458- 00 wellip: O~ TR ) SIE
By: LMD , SAU Date: “r/_S‘,/‘?") - /{/_Q/z7
9 |w [T 29| .
Time Depth to Depth to §° K- S 3 | Temp. pil EC Comments:
Water (ft) -| Product [ft) 5!) 3 g 'Oa? g (F) (umhos) {color, odor, product, est flow rate)
Ry [
W SEed  TART & M3
S \9271 | 27.69 | T Rled @ 200 U 2.0 (Pw
AT §
Sopi (> 22, X 1Z.| 2 | 733|200 » 2,®0.0
Start: amp @ 185 U, R 1.5 Gﬂn
. X ’s_ . S D 2,000.0

Stop: 12472, 20 | 735 | Zowd |QTeP 2 Raoeds 1243 / fowks DRy

1237 | 2.7 | T

st x| [0 2c [7.44 i

top: ) 2,42 ) 1825 | 2220  swf me ﬁecmnﬂaﬁ/w' 2y

Star: 14, (4. 25,115 -

a |. NTU « By

swop: (4119 X| |7 2 1.48 11825 | " 1100 .0 ;jg ce_teitse/ Tt DRY

e | w0720 | 2800 | — NP
- 7 ATU LD Py
stop: U120 [ "v"%; (750 | 9400  owp pn Rl
Start: I('~47 6,' 7q — )( *qu
| 748 TO FoRLED 2y -
Stop: {Ig-o 7 /q M-‘750 (0/7,0 SeheD SR GTNRLE

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development: 21 5%
Depth to Water Afler Development:

Development Method: R)M?

Total Pumping Time (min):

Average Pumping Rale (gpm): __ _  _.

Sounded Depth Before Development: j_\_.l&___ Total Amount Excavated (gals):

Sounded Depth Aller Development:

44107 x oD = 7\9 v in

—

Pumping Rate Range {(gpm): ... . . ___ ...
Total H20 Injected (gals):

YR




WELL DEVELOPMENT/
WATER MONITORING DATA

PROJECT NAME & NUMBER: MR-458-00  Fronter Ferdilizer well p: OW-7C
. < By: Mike Stinac Date: __{] ,/“‘M-I
Lo e «w g
Time Depth to Depth to g,:,, E a g % Temp. H EC Comments:
Water (ft) | Product (ft) 51) g‘:‘i 5 'g ,E, (F) p (umhos) (color, odor, product, est flow rate)
O ¥
Start: 430 29.490 S
[0- 9. Urga

Stop: IO ' .+0

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

Start:

Stop:

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:___;m____ Development Method: g‘-\l‘oﬁﬁa Average Pumping Rate (gpm):

Depth to Water After Development: 21.45 Total Pumping Time (min): Pumping Rate Range {gpm): —
Sounded Depth Before Development: _/_£7_:___8_3_~ Total Amount Excavated (gals): _______ Total H20 Injected (gals): - -

Sounded Depth After Development: (23,10

( ( (




WELL DEVELOPMENT /
WATER MONITORING DATA

prosECT NaME & Numser: __ME 456D 00 wellip: _QL=1C€ -
oy NG OBk vute: . 11,/5, /97
N Depth to Depth to ?o E ’g‘ ‘ég Temp. EC Comments:
Time Wa[t)er (rt) Px'oilpuct (rt) 5 “g g 5 g (F )p pH (umhaos) {color, odor, product, est {low rate)
n & o P ’
~ SECC 202D i/d]a7 B¢ M. <.
start: 262\ PUMPCD 200 o, S0GP
sor 12,00 K| 2] i |71 | tso | G350
Start:
OO0 | NTO
step: | 30(p X 20 l8550 150 Z%S; BISO (470
Start: | ‘f@é’
MO
Stop: l%lz' x w [8.50 7 g2 L@O 67\0
Start:
: ATY
swors |3 19 X| |35 /8.8 | 152 |loo0 | 255,
Start:
Stop: lzzc‘ X gg jg ,S 750 /600 &Zrz
Start;
Stop:

WELL DEVELOPMENT SUMMARY

Depth to Waler Before Development:Jﬁ.‘_éa__ Development Method: M__ —_—— Average Pumpling Rate (gpm): . . .. .- ..
Depth to Water Alter Development: ___Z_B_Ja.:’l__ Total Pumpling Time (min): __;50 o Pumpling Rate Range (gpm):.-...---é?g e
Sounded Depth Before Development: L'L’b_'lb___._ Total Amount Excavated {gals): ‘(@- wee . Total H20 Injected (gals): .

Sounded Depth After Development: A2

A370 X i3 = 15 27 x (0 = /52_73 L5 "@




PROJECT NAME & NUMBER: Frontier

Ferb/lirer mp-g53:w0

|

WELL DEVELOPMENT/
WATER MONITORING DATA >

well ID: _OWU-34

SIERRA

. ..By: __Dawve %mﬂs(ojz Date: m,/y’i'/ 91
] ° n T
Time Depth to Depth to §° E a. 5 %- Temp. H EC Comments:
Water ({t) | Product (ft) (?) a‘g g '(Tg E (F) P (umhos) (color, odor, product, est flow rate}
o3 -
Start: 7 . B: 17.4‘ g A/O ;oo'f-c‘ me *C«fc CQ{IQCW
Stop: 7?45 K
Start: 7\9§ X
stop: 9. 0b
Start: 94.07 v (0
ders
Stop: '3"50
Start: '3‘.30 X
. . 21799
Stort 710 G761 7D
Start:
Stop:
Start:
Stop:

WELL DEVELOPMENT SUMMARY

Depth to Water Before Development:

Depth to Waler Afler Development: . . -

Sounded Depth Before Development:
Sounded Depth After Development:

(

274

-

41.53

i
Development Method: S"\fab {bc\"
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 b >

0. - SIERRA
PROJECT NAME & NUMBER: _aR-958-00 Fronfeor Fertifizer well ID: _Q\W - 84
By: n__Hormon: pate: 13/ 77
91w | a9
Time Depth to Depth to P‘:,, 21 a 6 3 | Temp. . EC Comments:
Water (ft) | Product (ft) u:; gg S "Oa‘ 5 (F) p {umhos) {color, odor, product, est flow rate)
. 'y g
start: ;6D 74,'#]1'(\4‘
Stop:
Start:
Stop:
Start:
Stop:
Start:
Stop: .
Start:
Stop:
Start:
Stop:
WELL DEVELOPMENT SUMMARY
Depth to Water Before Development: 47 L0 Development Method: A'U:l:(ll’ Average Pumping Rate (gpm):
Depth to Water After Development: 49.10 Total Pumping Time {(min): Pumping Rale Range (gpm):
Sounded Depth Before Development: _____ Total Amount Excavated (gals): —_______  Total H20 Injected (gals): ___

Sounded Depth After Development:




WELL DEVELOPMENT/
| WATER MONITORING DATA

| -\
PROJECT NAMi:- & numser: MEQEH-O0 Well 1D: ___/ NS —BA e
- By: ;\BP\\A . Date: //, 5:/017 —_— —
o n O
T Depth o Depth to 'g’,, :f & _8 % Temp. H EC Comments:
me Water (ft) - | Product (ft) 5 ‘g g < 8 ) p (umhos) (color, odor, product, est flow rate)
0 q, Op| <&
WELL. SOLGE  RPJeUeE i, |
s 20 ‘ fobcd @  17S de ;.S Ghy

TJ
¥ | 1% | 1800 %a.g | |

9

Stop: d{%

Slart:_e&%q

> | X
~0

I8 “ols

Stop: ('()%Q( 7'3(0 (800 Zl-g
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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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Figure B-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

~0—OW-5A

—»—0OW-5B

—&—OW-5C

J

T

(Isw ) uoneAa]q J9JeMpPUNO.IY)

6661/L/¥
6661/L/1
8661/1/01
8661/1/L
866L/1/¥
8661/L/1
£661/1/0}1
L664/HL
LE66L/ VY
L661/L/1
9661/1/01
9661/1/L
966 /1Y
9661/1/1
S661/1/01
G66L/1/L
S661/L/V
G661/L/1
¥661/1/01
P66L/L/L
v66L/LiY
661/L/L
£661/1/01
£661/1/L
€661L/LY
€661/1/1
c661/L/01
c661L/L/L
c661L/LiY
2ce6lL/HL
L66L/L/01
L66L/1L

Date

Frontie\g8RI\Figures\AppxB.xls

6/7/1999



(

FIGURE B-18
Hydrograph for OW-6 Wells
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FIGURE B-19
Hydrograph for OW-7 Wells
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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 (PRG) 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.1 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 PRG 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 PRG 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 PRG),
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 concemn, with significant concentrations (SG-4, SG-23, and SG-24) and (EDB,
DCP, TCP, and CCly). 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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Appendix D

Contaminant-Concentration-Versus-Time Plots
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EDB Monitoring Well Concentrations Above MCL in Zone S-1

10
1 J
0.1
o "~—n
0.01 T r T ' . r T Y T T
Mar-94 Aug-94 Feb-95 Aug-95 Feb-96 Aug-96 Feb-97 Aug-97 Feb-98 Aug-98 Feb-99
—hk—MW-4A —E——MW-5B =——j=—MW-6A ———MW-7A —6—MW-0A — @ — MW-13A —X—OW-2A —@-—MCL (0.05 ppb)

Arcs_projec\Frontien98rivfigures\Appendix_D.xls




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
CCLA4 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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Trend Analysis of Well Chemistry Data
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1. Introduction

1.1. 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
CClA4. 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:
nt n :
S= Z ji_ik sign(x; -

Where x is the data for concentration for one constituent at one well, listed in the order collected
over time and sign(x;-Xx) evaluates to +1, or -1 depending on the relative size of x; and xy, 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.
g

CF = ;{;‘p (t-1)( 2t + 5)

where g is the numberof tied groups and t;, is the number of tied data in the group p.
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From the computed S and Var(S), the standard normal distribption parameter, Z is:
Z=(S+1)/(Var(S)*  For S<0
Z=0 ForS=0
Z=(S-1)/ Var(S)* 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 in 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, in 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 CCILA, 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 in 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) 2 Nt Mm varl ool Nemnal Tr(:tzd c rfg) o
umber or ann- arlance o orma onfidenc
Well quber Chemical Samples Kendall S S Distribution, Z! Direction tevel"
AW-2A 1,2-DICHLOROPROPANE 8 -8 65 -0.87 Down 80.7%
MW-11A 1,2-DIBROMOETHANE 12 -47 209 -3.18 Down 99.9%
MW-11A 1,2-DICHLOROPROPANE 13 -40 268 -2.38 Down 99.1%
MW-11B 1,2-DICHLOROPROPANE 12 -14 213 -0.89 Down 81.4%
MW-12A CARBON TETRACHLORIDE 11 -3 165 -0.16 Down 56.2%
MW-12B CARBON TETRACHLORIDE 9 -11 88 -1.06 Down 85.6%
MW-78B 1,2-DIBROMO-3-CHLOROPROPANE 16 -27 492 -1.17 Down 87.9%
MW-7B 1,2-DIBROMOETHANE 17 -115 589 -4.70 Down 99.9999%
MW-78 1,2-DICHLOROPROPANE 18 -62 696 -2.31 Down 99.0%
MW-7C 1,2-DIBROMO-3-CHLOROPROPANE 9 -16 92 -1.56 Down 94.1%
MW-7C 1,2-DICHLOROPROPANE 10 -25 125 -2.15 Down 98.4%
MW-8A 1,2-DIBROMOETHANE 12 11 209 0.69 Up 75.5%
MW-8A 1,2-DICHLOROPROPANE 13 24 269 1.40 Up 92.0%
Ow-38 CARBON TETRACHLORIDE 10} - -7 124 -0.54 Down 70.6%
OW-4A CARBON TETRACHLORIDE 10 -10 124 -0.81 Down 79.1%
Ow-4B CARBON TETRACHLORIDE 10 -22 124 -1.89 Down 97.0%
OW-5C 1,2-DICHLOROPROPANE 6 10 27 1.72 Up 95.7%
X-1A 1,2-DIBROMOETHANE 12 -56 213 -3.77 Down 99.99%
X-1A 1,2-DICHLOROPROPANE 12 -46 213 -3.09 Down 99.9%
X-1B 1,2-DIBROMOETHANE 12 -37 212 -2.47 Down 99.3%
X-1B 1,2-DICHLOROPROPANE 12 -33 212 -2.20 Down 98.6%
*Bold face Indicates greater than 95% confidence level.
6/15/1999 Kstats.xls
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2. Calculation

2.1. Listing, by well and chemical, of data and computed statistics




Mann-Kendall Trend Analysis
Frontier Fertilizer Project

6/8/1999 02:38 PM

by: Thomas Hodge
Well ID: AW-2A
“—  1,2-DICHLOROPROPANE
Concentration Data:
Date Concentration, ug/l  Lab Qualifier Numberof Samples: 8
10/17/1995 560 Mann-Kendall S: -8
5/24/1996 660 D Variance of S: 65
10/23/1997 40 Nomal Distribution Value Z: -0.87
1/29/1998 57
512171998 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/l Lab Qualifier Numberof Samples: 12
3/31/1994 56 Mann-Kendall S: 47
8/24/1994 4600 Variance of $: 209
12/15/1994 2700 Normal Distribution Value Z: -3.18
6/23/1995 110
10/18/1995 8
- 5/24/1996 55 D
10/23/1997 1
1/29/1998 1
512171998 1
8/19/1998
12/2/1998 09 J
3/17/1999 J

Page 1 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project

by: Thomas Hodge
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier Numberof Samples: 13 i
8/31/1993 6 Mann-Kendall S: 40
3/31/1994 100 Variance of S: 268
8/24/1994 9500 Normal Distribution Value Z: 2.38

12/15/1994 7800
6/23/1995 290
1018/1995 10
5/24/1996 300 D
10/23/1997
1729/1998
5/21/1998
8/19/1998 170
12/2/1998 3
3/17/1999 2
WellID: MW-11B
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration, ug/t  Lab Qualifier Numberof Samples: 12
8/30/1993 19 Mann-Kendall S: -14
3/31/1994 510 Variance of S: 213
8/24/1994 910 Nomal Distribution Value Z: -0.89
12/15/1994 1000
10/18/1995 130
5/28/1996 2200 D
10723/1997 570
1/29/1998 880
5/21/1998 360
8/19/1998 150 E
12/2/1998 210
3/17/1999 . 14

6/8/1999 02:38 PM Page 2 of 10



Mann-Kendall Trend Analysis

Frontier Fertilizer Project
by: Thomas Hodge
Well ID: MW-12A
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier =~ Numberof Samples: 1
8/31/1993 6 Mann-Kendall S: -3
3/31/1994 54 Variance of S: 165
8/24/1994 57 Normal Distribution Value Z: -0.16

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
3/17/1959 35
Well ID: MW-12B
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier Numberof Samples: 9
8/31/1993 6 Mann-Kendall S: -11
3/31/1994 220 Variance of S: 88
8/24/1994 220 Nomal Distribution Value Z: -1.06

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
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/l  Lab Qualifier Numberof Samples: 16
47171994 16 Mann-Kendall S: -27
8/25/1954 23 Variance of S: 492
12/15/1994 24 . Normal Distribution Value Z: -1.17
6/23/1995 14
10/17/1995 160
5/29/1996 38
10/8/1996 48
313171997 19
7/1/1997 290 E
1012371997 4 J
1/29/1998 10
5/21/1998 4 J
8/19/1998 14
10/14/1998 100 U
12/1/1998 5 U
3/17/1999 5 U
1,2-DIBROMOETHANE
- Concentration Data:
Date Concentration, ug/l  Lab Qualifier Numberof Samples: 17
4/1/1994 10000 Mann-Kendall S: -115
8/25/19%4 9800 Variance of S: 589
12/15/1994 6600 Normal Distribution Value Z: -4.70
6/23/1995 4300
10/17/1995 9400
5/29/1996 7500 D
1078/1996 7600
313111997 3000
7171997 2300
10/23/1997 2000
1/29/1998 1400
512171998 350
8/19/1998 650
10/14/1998 115 J
10/14/1998 100 U
12/1/1998 150
3/17/1999 5 U

6/8/1999 02:38 PM Page 4 of 10



Mann-Kendall Trend Analysis

6/8/1999 02:38 PM

Frontier Fertilizer Project
by: Thomas Hodge
1,2-DICHLOROPROPANE
Concentration Data:
- Date Concentration, ug/l  Lab Qualifier Numberof Samples: 18
8/31/1993 0 Mann-Kendall S: -62
9/1/1993 0 Variance of S: 696
4/1/1994 8200 Normal Distribution Value Z: -2.31
8/25/1994 19000
12/15/1994 13000
6/23/1995 7500
10/17/1995 16000
5/29/1996 14000 D
10/8/1996 11000
3/31/1997 7100
7/1/1997 6100
10/23/1997 6000
1/29/1998 4100
5/21/1998 2100
8/19/1998 2500
10/14/1998 2616.66666666667
12/1/1998 1500
3/17/1999 160
~ WelllID: MW-7C
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier Numberof Samples: 10
9/1/1993 34000 Mann-Kendall S: <25
4/1/1994 12000 Variance of S: 125

8/25/1994 17000 Normal Distribution Value Z: -2.15
12/15/1994 7500
6/23/1995 20000
10/17/1995 5900
5/29/1996 8000 D
10/8/1996 1500 U
3/31/1997 1700
7/1/1997 7000

Page 5 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project

by: Thomas Hodge
1,2-DIBROMO-3-CHLOROPROPANE
: Concentration Data:
o Date Concentration, ug/l  Lab Qualifier Numberof Samples: 9
4/1/1994 500 Mann-Kendall S: -16
8/25/1994 750 Variance of S: 92
12/15/19%4 630 Normal Distribution Value Z: -1.56
6/23/1995 83
10/17/1995 620
512911996 190
10/8/1996 90 U
313171997 29
711/1997 300
WellID: MW-8A
1,2-DICHLOROPROPANE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier Numberof Samples: 13
8/26/1993 04 U Mann-Kendall S: 24
3/31/1994 2 Variance of S: 269
8/24/1994 0.5 U Normal Distribution Value Z: 1.40

12/15/1994 1 ‘
6/22/1995 76

T 10/17/1995 7100

5/29/1996 7000 D

10/23/1997 1200
1/2911998 950

5/21/1998 520
8/15/1998 260
127211998 280

3/17/1999 340

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: A

Date Concentration, ug/l  Lab Qualifier Numberof Samples: 12 i
373171994 0.5 U Mann-Kendall S: 11
8/24/1994 0.5 U Variance of S: 209

12/15/1994 0.5 U Nomnal Distribution Value Z: 0.69
6/22/1995 2
10/17/1995 1400
5/29/1996 810 D
10/23/1997 230
172971998 250
512171998 90
8/19/1998 60
12/2/1998 49
3/17/1999 50
Well ID: OW-3B
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/l  Lab Qualifier Numberof Samples: 10
12/7/1995 100 Mann-Kendall S: <7
573071996 100 D Variance of S: 124
10/4/1996 120 Normal Distribution Value Z: -6.54
3/28/1997 95
6/27/1597 88 D

10/20/1997 110
5/20/1998 110
8/18/1998 95
124171998 98
3/16/1999 - 98

6/8/1999 02:39 PM Page 7 of 10



Mann-Kendall Trend Analysis
Frontier Fertilizer Project

by: Thomas Hodge
WellID: OW-4A
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration, ug/l  Lab Qualifier =~ Numberof Samples: 10
12/7/1995 28 Mann-Kendall S: -10
513171996 15 Variance of S: 124
10/7/1996 56 Normal Distribution Value Z: -0.81
3/28/1997 43
612711997 31

10/21/1997 44
5/20/1998 1
8/19/1998 32
12/2/1998 28
3/17/1999 14
Well ID: .OW-4B
CARBON TETRACHLORIDE
Concentration Data:

Date Concentration,ug/l  Lab Qualifier Numberof Samples: 10
12/7/1995 300 Mann-Kendall S: -22
5/31/1996 280 D Variance of S: 124
10/7/1996 320 Normal Distribution Value Z: -1.89
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/l  Lab Qualifier Numberof Samples: 6
11/6/1997 03 J Mann-Kendall S: 10
1/29/1998 03 J Variance of S: 27
5/21/1998 Nomal Distribution Value Z: 1.72
8/20/1998
12/3/1998 30
3/18/1999 21

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



Mann-Kendall Trend Analysis
Frontier Fertilizer Project

‘ by: Thomas Hodge
: WellID: X-1A
“—° 1,2-DIBROMOETHANE
Concentration Data: )
Date Concentration,ug/l  Lab Qualifier Numberof Samples: 12
6/26/1995 14000 : Mann-Kendall S: -56
10/17/1995 10000 Variance of S: 213
5/29/1996 3900 D Normal Distribution Value Z: -3.77
10/8/1996 2600
3/31/1997 1700
7/1/1997 620
10/23/1997 . 840 -
1/29/1998 910
512171998 740
8/19/1998 470
12/1/1998 490
3/17/1999 400
1,2-DICHLOROPROPANE
Concentration Data:
Date Concentration,ug/l  Lab Qualifier Numberof Samples: 12
6/26/1995 17000 Mann-Kendall S: -48
10/17/1995 22000 Variance of S: 213
5:.7 l:’ 5/25/1996 9600 D Normal Distribution Value Z: -3.09
- 10/8/1996 4600
3/31/1997 5600
77171997 4900
1072371997 6200
1/29/1998 6400
5/21/1998 4500
8/19/1998 4100
12/1/1998 3500
3/17/1999 2900
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 Concentration, ug/l  Lab Qualifier Numberof Samples: 12
6/30/1995 4500 Mann-Kendall S: -37
10/19/1995 8200 Variance of S: 212
5/23/1996 8600 ‘ D Normal Distribution Value Z: -2.47
10/9/1996 19000
4111997 3000
62471997 4500
10/24/1997 | 7000
2/4/1998 1700
5/22/1998 1200
8/20/1998 4000
12/1/1998 160
3/18/1999 800
1,2-DICHLOROPROPANE
Concentration Data: _
Date Concentration,ug/l  Lab Qualifier Numberof Samples: 12
6/30/1995 6100 Mann-Kendall S: -33
10/19/1995 14000 Variance of S: 212
. 5/23/1996 11000 D Normal Distribution Value Z: -2.20
- 10/971996 21000
4/1/1997 6300
6/24/1997 9300
10/24/1997 11000
2/4/1998 6600
5/22/1998 4600
8/20/1998 6400
12/1/1998 3800
3/18/1999 2700

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
' Last update 6/8/99

' Functions for computing Mann-Kendall non-parametric trend statistics for data stored in
' an Access database

Function Kend(myrst As Recordset, N As Long) As Long h
' Routine to compute the Kendall Statistic S

'X = array of data

'Y= array of dates

' 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

' 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.AbsolutePosition = 1

X{(i + 1) = myrst.Fields("Value")

Y(i + 1) = myrst.Fields("SAMP_DATE")

Next i
S =20
NS =0
For i = 1 To (N - 1)
For j = (i + 1) To N

Xd = X{3) - X(i)

Y4 = Y(3) - Y(i)

If (Yd <> O#) Then ' if dates match, don't change S

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

S=8+1

Elself (Xd < 0#) Then
S=5-1

End If

! NS = NS + 1 ' code for computing slope not implemented yet
ReDim Preserve Slope (NS)
! Slope(NS) = X4 / Yd
End If

Next j
Next i
RKend = §
End Function

Function ktest(station, chem) As Double

' 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
' 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 [MKDatal]" &
"WHERE ((([MKData].STATION_ID) = '* & station & _
*') And (([MKDatal] .CHEM_NAME) = '" & chem & "'))" & _
"ORDER BY [MKDatal] .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
mySQL = "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
' function computes the Normal Distribution Z factor for the computed Mann-Kendall S

If (S > 0) Then

Zvalue = (S - 1) / Sgr(VAR)
ElseIf (S < 0} Then

Zvalue = (S + 1) / Sgr(VAR)
Else

Zvalue
End If

0

End Function
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2.3. Alternate Calculation using Excel




Prepared by Tom Hodge 6/8/99

i Alternate Calculation of Mann-Kendall S for DCP, well MW-8A
1,2-DICHLOROPROPANE
MW-8A |
Date Concentration Time 1 2 3 4 5 6 7 8 9 10 11 12 13
_26-Aug-93 0.4 Value, ugl 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
“31-Mar-94 2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.60 1.00 1.00
_24-Aug-94 0.6 -1.00 -1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
15-Dec-94 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
22-Jun-95 76 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
17-0ct-95 7100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
29-May-96 7000 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
23-Oct-97 1200, -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
29-Jan-98 950 S = XX sign(X; - X) 100 -t00] -1.00 -1.00[ -1.00
21-May-98 520 fork=1ion-1andj=k+tton -1.00 -1.00 -1.00 -1.00
19-Aug-98, 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: # 0
S 24|Test Statistic _|T1
T2
Var§ 269
Y4 1.40|Normal Probability Z
Trend Probability 92.0%
DCP at Well MW-8A
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