MEMORANDUM

To: Dr. Charles Andrews
S. S. Papadopulos & Associates, Inc.
7944 Wisconsin Avenue
Bethesda, MD 20814

Date: July 13,2012

RE: Work Plan for EW-1 Well Liner Installation
Cascade Corporation, TSA Remedy

Sarah Prowell, R.G.

Prowell Environmental, Inc.
Phone: 503/452-0972

E-mail: sprowell@ix.netcom.com

Scope, Objective, and Rationale

This memorandum summarizes plans to install a permanent well liner in TSA remedy extraction well

EW-1 on July 18, 2012. The liner is being installed to improve well durability with respect to well

cleaning and maintenance activities that are planned during the upcoming years.
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As shown in Figure 1, EW-1 has required three well
cleaning events during the last six years to maintain
an extraction rate of approximately 30 gallons per
minute or greater. Similar cleanings will likely be
needed in the future. The original well screen is
constructed of stainless steel, which is fully
compatible with long term well maintenance plans;
however the screen is joined to Schedule 40 PVC
blank casing which extends from the top of

screen to the top of well. As for other S|m|IarIy constructed TSA extraction wells, the PVC blank casing is

more susceptible to wear than the steel screen. A May 2012 downhole video scan of EW-1 showed

increased PVC casing wear, relative to February 2011 pre- and post-sonar cleaning videos. The

increased PVC wear primarily occurred at two depths:

e 109 feet (ft) below ground surface (bgs) at mid-section of a PVC casing length, where a 6 inch

long arcuate “tear” was previously observed before and after well cleaning in February 2011,

but was of greater length with additional splays as of May 2012

e 150 ft bgs at the joint between the stainless steel well screen and PVC blank casing, where it

appeared equipment may have caught on
PVC upon installation or removal.

the PVC end pipe and fractured short segments of the

Consistent with well liner installation methods used in TSA extraction well EW-14 in 2010, a well liner

will be installed in EW-1 as a protective measure before further cleaning is performed in this well.
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Well Liner Design

This will be accomplished by installing a 4 inch diameter stainless steel liner assembly inside the original
6 inch diameter EW-1 well screen and blank casing assembly. The liner assembly will consist of a flush-
threaded bottom sump, well screen, blank casing, and centralizers and will extend across the full length
of the original well assembly. The liner bottom sump, screen, and blank will be set at depths
approximately replicating those of the original well and the liner screen slot size will replicate the 0.04
size of the original well screen. Clean silica sand filter pack will be placed between the 6 inch well and

4 inch liner assemblies to form a sand pack extending from total well depth to approximately 30 ft above
top of screen. The sand pack will consist of two sizes, including 6 X 9 sand which will extend from the
well bottom to within a few ft of the top of screen. It will be overlain by 8 X 12 sand which will extend to
approximately 30 ft above the top of screen. The 6 X 9 size is larger than that used for the original well
screen filter pack (8 X 12) and is selected to minimize potential restriction of groundwater flowing
through both the original and liner sand packs into the well. Design plans are summarized in Table 1 and
are shown in Figure 2. The original EW-1 well log is included in Attachment A.

The liner installation will be performed by Westerberg Drilling (Molalla, OR), an Oregon-licensed driller,
and will be conducted under Oregon Water Resource Department start card authorization and in
accordance with applicable Oregon Administrative Rules of Chapter 690, Division 240.

After shutdown and removal of the EW-1 pump, transducer, and piezometer assemblies, the following
liner installation procedures will be implemented:

e Measure total well depth to confirm whether sediment accumulation is present and bail
sediment from the well, if needed

e Decontaminate liner assembly materials that are not delivered in clean plastic containment,
using either hot water pressure, steam clean, or liquinox-water washing and clean rinse
methods

e Carefully thread and lower the liner assembly into the well and measure total installation depth
with a clean weighted tape

Slowly pour clean silica sand filter pack into the annular space between the 6 inch well and 4 inch liner
assemblies, measuring frequently to ensure bridging does not occur and to confirm fill depth. The lined
well will be surged with a surge block at multiple intervals throughout the screen length during sand
placement to verify settlement of sand pack.

Well Downhole Videos and Cleaning

A downhole video scan will be performed after liner installation is complete. The well will then be sonar
cleaned by Waterwell Developing & Surveys (Umatilla, OR), consistent with prior well cleaning plans
approved by DEQ on May 16, 2012. Following sonar cleaning, EW-1 will be downhole video scanned to
confirm liner integrity and will be sand pumped and developed using surge block methods, by
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Westerberg Drilling. The EW-1 pump, transducer, and piezometer assemblies will then be reinstalled
and pump operation will resume.

EW-1 Pump Schedule

A planned shutdown of approximately 48 to 72 hours is currently scheduled for Wednesday, July 18
through Friday July 20, pending receipt of DEQ approval to proceed.
Reporting

Liner installation and well cleaning records will be presented in the next TSA semiannual report, which
will cover the reporting period of April 1 through September 31, 2012.

cc: John Cushing, Cascade Corporation

Enclosures:
Figure 1. EW-1 Extraction Rate and Water Level Profile
Figure 2. EW-1 Well Construction Details and Liner Design

Table 1. EW-1 Well Construction Details and Liner Design
Attachment A. Original EW-1 Well Log
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Figure 1
EW-1 Extraction Rate and Water Level Profile
TSA Remedy - East Multnomah County
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Total Depth: 183.4 ft bgs

Original Well Installation

Well Completion Date:

Drilling Contract
Ground Surface
Top of Casing E

EMCON, Dec. 6, 1996
or/Method: Cascade Drilling / Air Rotary
Elevation: 123.50 ft MSL

levation: 124.04 ft MSL

Prowell Environmental, Inc., Portland, Oregon

<— Extraction Well Vault

Centralizer (@ 30.0 ft bgs)

6 inch diameter, schedule 40 PVC, flush-
threaded blank casing
(+0.5 ft — 151.9 ft bgs)

4 inch diameter, stainless steel blank liner
(+0.5 - 151.9 ft bgs)
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High solids bentonite cement grout
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6 inch diameter, stainless steel, wire wrap
screen (0.040 inch slot size)

(151.9 — 181.9 ft bgs)

4 inch diameter screen; same as above

<— Centralizer (@ 182.0 ft bgs)

Figure 2

EW-1 Well Construction Details

and Liner Design

TSA Remedy — East Multnomah County




Table 1
EW-1 Well Construction Details and Liner Design
TSA Remedy - East Multnomah County

D Ground MPE Boring  Boring Well Well  Well Screen Screen Slot Casing/Screen Sand Pack Sand
Well ate Elevation Elevation Depth Diameter Depth® Diameter Interval Size Material Interval an .
Completed Pack Size
(ft, MSL) (ft, MSL) (ft,bgs) (inches) (ft,bgs) (inches) (ft, bgs) (inches) (ft, bgs)
EW-1 2/7/96 123.50 124.04 182.5 10.5/9 183.4 6 151.9-181.9 0.040 Sch40PVC/ 149.2-1834 8x12
Original Stainless Steel
EW-1 Pending 123.50 124 - - 183.4 4 151.9-181.9 0.040 Stainless Steel / 122 - 157 8x12
Liner Stainless Steel 157 - 183.4 6x9

NOTES:
& Bottom threaded sump from 181.9 ft bgs to 183.4 ft bgs.

ft, MSL = feet mean sea level; ft, bgs = feet below ground surface.
MPE = Water level reference measuring point elevation (i.e. piezometer stickup within well vault ).

Iltems shown in italics are design plans

Tbl 1_EX-1 Well Constr Details + Liner Design.xls lofl



ATTACHMENT A. Original EW-1 Well Log




DRILL METHOD Air Rotary
LOGGED BY Bob Williams

LOG OF EXPLORATORY BORING

PROJECT NAME Cascade BORING NO. EW- 1
LLOCATION Troutdale, Oregon PAGE 1 OF 10
DRILLED BY Cascade Drilling, Inc. . e]ag: J24.11 — GROUND ELEV. ]23.5

TOTAL DEPTH 183.40°
DATE COMPLETED 12/07/96

SAMPLE PiDO BLOWS o 3 g g > N
NUMBER tin ppm) PER zB3l = 4 ¥ LTHO
{SAMPLE | (RECOVERY | & wcHES §=§ SE 3 ] DESCRIPTION
gz} o=z o E 8
TYPE) PERCENT) | (N COMP)
i — B Bi#l'7+PH Oto 6.5 feet: SILTY GRAVEL (GM), brown,
B Blda e rounded, fine-grained, sandstone and basalt
i i3t B YT PH - gravel with brown silt, moist.
- B BElq49]  mopsoiLALLUVIUM)
i B BiEdd e
0 334 BE 9T PE
i By B9 19
- 33 B 9 ¥ PR
| jr23d ROl 4
_I=l =% +PH
L = B
. [~ - 1= =14 =
EW15| o0 I = El485
(C) | __“"E— :;i 047 L -3 -
=| ElY4a44 '
] ] =|"4<"4q 6.5 to 25.0 feet: GRAVEL (GW), brown, rounded,
[ =| EI- fine- to medium-grained, cemented basalt gravel
B =| = with minor quartz and minor sand and silt;
i *-_::— = cement of olive, fine, micaceous sandstone,
1 1= = moist. (TROUTDALE GRAVEL AQUIFER)
EW1-10 0 " 10 qz:_f_ E—:‘ @ 10.0 feet: began adding water for drilling.
©) - E =
. - 15 —=| F
EW1-15 0 ] = =
(C) I S )
20 =1 =]

REMARKS

37 feel, 9-inch from 37 to 183.4 feot.

\ EMCON

(4) Water samples were collected at 35, 120, 140, 160 and 180 feet. (5) White triangle = approximate dopth at which water
was encountered during drilling. Black triangle = water level in completed well. (8) Borehole diameter = 10.5-Inch from O to

@ (1) C = cutting sample. (2) SS = split-spoon sampler (2-inch diameter brass tube). (3) Reference elevation Is ground level.
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[ LOG OF EXPLORATORY BORING )

PROJECT NAME Cascade BORING NO. EW- 1
LOCATION Troutdale, Oregon PAGE 2 OF 10
DRILLED BY Cascade Drilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary TOTAL DEPTH 183.40°
LOGGED BY Bob Williams DATE COMPLETED 12/07/96
SAMPLE PID BLOWS o g g =
NUNBER | {in ppm) PER Z63| =k 3 LITHOLOGIC
[SAMPLE | (RECOVERY | 6 WCHES §§§ Eg § :}' é ?,: % DESCRIPTION
e PERCENT) | INcomm |° e 5
Ewi-20] o [ =] EF25°24'6.5 to 25.0 feet: GRAVEL (GW), continued.
=| =989
(€ A = Epkyee
EW1-25| 0.8 s == 25.0 to 28.0 feet: SILT WITH GRAVEL AND CLAY
) =l = (MH), brown, soft, with fine, rounded, basaltic
EW1-26| 1.5 i =| = gravel.
) i T=| = @ 26.0 feet: became tan in color and indurated;
i T=| = gravel increased to 30 percent.
EW1-28| 1.5 | :::; = 2] 28.0 to 34.0 feet: SAND {SW), gray, fine- to
(C) = = R medium-grained, cemented, basaltic and
] = = -} quartzitic sand with siltstone fragments and
] ] E = ‘.'_' black basalt gravel.
EW1-30{ 2 B 30 ___—_E;;_ = | @ 30.0 feet: sand became uncemented.
Q) | =l =
i El B % 34.0 10 67.0 feet: SILT AND CLAY (ML/CL),
= [= / brown, low to medium plasticity, with fine- to
Ew1-35| 1.5 B 35 = / medium-grained basaltic sand, damp.
(©) - = / {CONFINING UNIT 1)
| el
EW1-37| (100) | 7-13-48 | = /
(SS) (61) 5 %
[ =il

40

REMARKS
(1) C = cutting sample. (2) SS = spht-spoon samplor (2-inch diameter brass tube). (3) Reference elevation Is ground level.
(4) Water samples were collected at 35, 120, 140, 160 and 180 feet. (5) White triangle = approximate depth at which water

was encountered during drilling. Black triangle = water level in comploted well. (6) Borehole diameter = 10.5-inch from O to
37 feet, 9-inch from 37 to 183.4 feet.

1€
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LOG OF EXPLORATORY BORING )

PROJECT NAME Cascade BORING NO. " EW-1
LOCATION Troutdale, Oregon PAGE 3 OF 10
e T
LOGGED BY Bob Willams DATE COMPLETED 12/07.06
SAMPLE P10 BLOWS o E 5 " Qz
NUMBER fin ppm) PER zga x E', §; uTHoLoGIC
o |vecoum| v (8551820 § | BE | 23 P
swiaol o B E 34.0 10 67.0 feet: SILT AND CLAY (ML/CL),
(C) ___Zzi' -_E__E continued. -
:;;__E—_- é;—' @ 40.0 feet: dark gray-green silty CLAY.
EW1-45 0 B 45 ___:i—;: :—E_;: @ 45.0 feet: dark blue-gray clayey SILT.
(C) _'é;i gz_
1
= Bl
= Al
Ew1-50| o B 50 —_:Ez—- :E;_ %@50.0 feet: brown clayey SILT.
© , mEREl
- [l
i 1= El
=
=l
D
—1=| E /
A
EW1-55| 0 - P TE B %
() = EHlIl
-l
= E|ll7
Nl
—1=| 5l
mE e
60 =l = %A

&

REMARKS

(1) C = cutting sample. (2) SS = split-spoon sampler (2-inch diameter brass tube). (3) Reference elevation |s ground level.

(4) Water samples wero collected at 35, 120, 140, 160 and 180 foet. (5) White triangle = approximatoe depth at which water
was oncountered during drilling. Black triangle = wator lovel in completed woll. (6) Borohole diameter = 10.6-Inch from O to
37 foot, 9-inch from 37 to 183.4 foet.

40683-008.001{10).CATRO.»s:2.02/06/97...STANDARD
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LOG OF EXPLORATORY BORING

PROJECT NAME Cascade BORING NO. EW- 1
LOCATION Troutdale, Oregon ; PAGE 4 OF 10
DRILLED BY Cascade Dirilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary TOTAL DEPTH 183.40°
LOGGED BY Bob Williams DATE COMPLETED 12/07/96
e - o e g 3 § z uUTHOLOGIC
NUMBER {in ppm) PER z8 z
{SAMPLE | IRECOVERY | © michEs §§§ EE § gh 2 3 'DESCRIPTION
Tvee) | perceNm | iNcomm | © e 5
EW1-60 0 A _EE-' = % 34.0 to 67.0 feet: SILT AND CLAY (ML/CL),
(C) | = = % continugd. :
i _E—_f_; Z_:§~ % @ 60.0 feet: olive with orange and brown mottles,
- —_1=| = % silty CLAY.
o E| Il
EW1-65| 0O [ =l E %
S
- = = % @ 67.0 feet: drilling became harder; grades into
EW1-67 0 1 = E_:r light brown SANDSTONE.
(C) B =| |=]->-~]] 67.010 98.0 feet: SAND (SW), black, fine- to
1= = : medium-grained, well graded, well- to
1 —*T—g_ __-—__:_; poorly-cemented, with minor silt. (TROUTDALE
i _“1_::__‘ = SANDSTONE AQUIFER SANDSTONE)
EW1-70| © e = =
(C) =l =
w175 ‘o — 75 —_i;:_'z :;i: @ 75.0 feet: becomes poorly cemented.
() i . = '
o ——-—1.‘_:'::_: r_-E;_——
80 =] =

\__ EMCON

REMARKS

(4) Water samples were collected at 35, 120, 140, 160 and 180 feot. (5) White triangle = approximate depth at which water
was encountered during drilling. Black triangle = water lavel In completed well. (6) Borehole diameter = 10.6-inch from O to
37 feot, 9-inch from 37 to 183.4 feet.

@ {1) C = cutting sample. {2) SS = split-spoon sampler (2-inch diameter brass tube). (3) Reference olevation is ground level.

A0683-008.001{10).CATRO.#+:2.02/06/97...STANDAR




LOG OF EXPLORATORY BORING R

PROJECT NAME Cascade BORING NO. EW- 1
LOCATION Troutdale, Oregon PAGE 5 OF 10
DRILLED BY Cascade Drilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary TOTAL DEPTH 183.40°
LOGGED BY Bob Williams DATE COMPLETED 12/07/96
SAMPLE PO BLOWS o § g >
NUMBER {in ppm} PER F3 E = LITHOLOGIC
{SAMPLE | (RECOVERY | & mCHES g’;‘% EE ; g é g 3 DESCRIPTION
tvee) | pecenn | N comm e 5 i
EW1-80| O I =1 [=}:-77:] 67.01098.0 feet: SAND (SW), continued.
(C) | —=t q
- 85 —|=
EW1-85| O A =
(€) i =
| - 90 — =
EW1-90 ] _=
(C) [ =
- 95 —=| =
EW1-95 —I=1 =
(C) I 1= =
= 5 98.0 to 112.0 feet: SILT WITH SAND AND
-L-_—-f =] GRAVEL (ML), light olive, with significant coarse
= = sand and fine gravel composed of basalt, minor
1= = quartz, and siltstone.
100 — —

REMARKS

{1) C = cutting sample. (2) SS = split-spoon samplor {2-Inch diameter brass tube). (3) Reference elevation is ground level.

{4) Water samples were collected at 35, 120, 140, 160 and 180 feot. (S5) White triangle = approximate depth at which water
was encountered during drilling. Black triangle == water lovel in completed well. {6) Borehole dlameter = 10.,56-inch from O to
37 feet, 9-inch from 37 to 183.4 feot.

€

\_EMCON
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LOG OF EXPLORATORY BORING

PROJECT NAME Cascade BORING NO. EW- 1
LOCATION Troutdale, Oregon » PAGE 6 OF 10 .
DRILLED BY l(i?sgade Drilling, Inc. ?g'(l?}\Jlr.\lBEEl}'ﬁ\i/ 183.40°
DRILL. METHOD ir Rotary .
LOGGED BY Bob Williams ’ , DATE COMPLETED 12/07/96’
o - Y e L} g2 UTHOLOGIC
NUMBER | finppm).|  FER 263 E& g a2 §§ DESCRIPTION
ISAMPLE | (RECOVERY | @ INCHES g<§ § ;B 2
L3 3| oz o 8
TP} | PERCENT) | (N COMP) , 5
EW1- 1.5 =| 1= 98.0 to 112.0 feet: SILT WITH SAND AND
100 | == . GRAVEL (ML), continued.
(C) | ___:_T_;“ _':_';:_’
- 105 —{=| |=
EW1- | 0.8 | ¥ = =
105 L 12/6196 _|=| |= ‘
{C) i 1= =
| X ==
| 12/5/96 _-E: _?T_:
- - 110 —=| B
EW1- 0.5 | =l =
110 | _El| =l
{C) i _—E:; —;:;
i “1=| [EFss%2d 1720 10 181.0 feet: SANDY GRAVEL (GW), gray.
B =\ =lodo and black, angular to well-rounded, fine- to
i TIE| Elé229  medium-grained basaltic gravel with minor
i = E_:_oQbQ quartz and fine- to coarse-grained basaltic sand,
- —I=| = -fg;gg minor evidence of orange/brown, micaceous,
- —1=1| =l5.%.] palagonite sandstone cementation.
115 —=| =lrs2s] (TROUTDALE SANDSTONE AQUIFER -
EW1- 0.8 5 —I=1 E=Psc®sd CONGLOMERATE)
115 i _=| Es9s
{C) = =004
i 1=l |Erelo
1= Efes2s
B =! =000
—=| =}2=24
= Elele
=| =452
= EEeso
- —=| |=}2=29
120 =1 =100,
S
m 2552“:\51&')0 sample. (2) SS = split-spoon sampler (2-inch diameter brass tube). (3) Reference elevation is ground level.
{4) Water samples wers collected at 35, 120, 140, 160 and 180 feet. (5) White triangle = approximate depth at which water
\J was encountered during drilling. Black triangle = water level in completed well. (6) Borehole diameter = 10.6-inch from O to
37 feot, 9-inch from 37 to 183.4 feet.
\ EMCON

40683-0068.001{10).CATRO.s:2.02/05/97...STANDARDJ




LOG OF EXPLORATORY BORING

PROJECT NAME Cascade
LOCATION

DRILLED BY
DRILL METHOD Air Rotary
LOGGED BY

Troutdale, Oregon
Cascade Dirilling, Inc.

Bob Williams

BORING NO. EW- 1
PAGE 7 OF 10
GROUND ELEV.

TOTAL DEPTH 183.40°
DATE COMPLETED 12/07/96

SAMPLE
NUMBER

{in ppm)

{SAMPLE IRECOVERY

EB

az

WELL
DETAILS

6 INCHES
{N COMP)}

GROUND

WATER
LEVELS

UTHOLOGIC
COLUMN

UTHOLOGIC
DESCRIPTION

‘EW1-
120
(C)

EW1-
125
(C)

EW1-
130
{C)

EW1-
135
()

1.5 -

2.1

L 1]l

— 125

— 130

— 135

1
oo bor oo b b b

I 1!|Iﬂmhh|,Iﬂn.llhl.hhl,hhl.hln,hhhhlxl,!|||I|h|n||1|||.||lll|||Ithhhlﬂlhhhhhllhl|hllI[I|||I,I||mlﬂn|l|hl|I11|I,I|||||l|'|hhhhllhh|lhllllhllhhllllhIlhhl||1hl,l|h|lllhl;|||lhllhl||1||l,l1hl|hhhh

4

S q
.‘Q

o
'S

drilling.

T A

A

Jeddq 112.0 to 181.0 feet: SANDY GRAVEL {GW),
continued. o

@ 122.0 feet:E increasing cementation; smoother

@ 130.0 feet: increasing cementation.

@ 137.0 feet: drilling water becomes clear.

140

[ EMCON

€

REMARKS
{1) C = cutting sample. {2) SS = spht-spoon sampler {2-inch di ter brass tube). (3) Reference elevation is ground level.

{(4) Water samples were collected at 35, 120, 140, 160 and 180 feot. (5) White trlangle = approximate depth at which water
was encountered during driing. Black trianglo = water level in completed well, (6) Borehole diameter = 10.5-inch from O to
37 feet, 9-inch from 37 to 183.4 {oet.

40683-008.001{10).CATRO.9»:2.02/06/97...STANDARQ/




[ LOG OF EXPLORATORY BORING ‘
EW- 1

PROJECT NAME Cascade BORING NO.
LOCATION Troutdale, Oregon ’ PAGE 8 OF 10
DRILLED BY Cascade Diilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary TOTAL DEPTH 183.40° |
LOGGED BY Bob Williams DATE COMPLETED 12/07/96
SAMPLE PID BLOWS - 3 Q > ﬁ
NUMBER {in ppm) PER z8%| = 3 - UTHOLOGIC
[SAMPLE | [RECOVERY | 8 INCHES §’i_§j EE §§ 33 DESCRIPTION
2548z 3 ks 23
TYPE) | PERCENT) | (N COMP) 1 5
“EW1-1 15 i _I=l = “’g;&?};i; 112.0 to 181.0 feet: SANDY GRAVEL (GW),
140 =| |=85P] continued. : L
{C) | = E2221
- —1=| Epes
! = =y
_ —=| EEze®
= =}2=25
[ | EFL
i A= =144
! —=| =888
| =] Eloe24
145 B 000
EW1- 1 I By BEISTS
145 | £33 I 23 DRSTINS “
(©© I 32 st el
sss N 33s: A
i T BRI
B B 2 S
- —E Birero
| |- 0-0-¢ nr;:-ﬂgyﬂt
1353 B 3ss: AR RAY)
- —teeed 3. ." 0.
f{bjb; 599 '?'.0_'00
EW1- | 0.5 ] : ,
151.5 B s.-] @ 152.0 feet: increase in black GRAVELLY SAND.
(C) [
EW1- 1 R
155 |
(C) i

REMARKS

(1) C = cutting sample. (2) SS = split-spoon samplor (2-Inch diameter brass tube). (3) Reference elovation Is ground level.

{4) Water samplos were collected at 35, 120, 140, 160 and 180 feot. (5) White triangle = approximate dopth at which water
was encountered during drilling. Black triangle = water level in completed well. (6) Borohole diameter = 10.5-inch from O to
37 feet, 9-inch from 37 to 183.4 feet.

€

\__EMCON
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LOG OF EXPLORATORY BORING )

PROJECT NAME Cascade BORING NO. EW- 1
LOCATION Troutdale, Oregon PAGE 9 OF 10
DRILLED BY Cascade Drilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary TOTAL DEPTH 183.40°
LOGGED BY Bob Williams DATE COMPLETED 12/07/96
SAMPLE PiD BLOWS
NUMBER tin ppem) PER %ﬁa EE uTHOLOGIC
1SAMPLE | RECOVERY | & INCHES g?g we DESCRIPTION
TYPE) PERCENT) | INcommy {©
EW1- 0 i 112.0 to 181.0 feet: SANDY GRAVEL (GW),
160 | continued. :
(C) . . i
B o @ 160.0 feet: increase in black GRAVELLY SAND.
— 165 ——
EW1- 0 I
165 I
{C) i
i @ 168.0 feet: water production of 30 to 40 gpm.
EW1- 0 - 170
170 i
{C) |
) 5 @ 172.0 feet: change in drilling character-larger
B gravels.
— 7
EW1- (4] | 175
175 |
(C) A

€

[ EMCON

REMARKS
(1) C = cutting sample. (2) SS = split-spoon sampler (2-inch diameter brass tube). (3) Reference elevation is ground level.
{4) Water samples were coltected at 35, 120, 140, 160 and 180 feot. (5) White triangle = approximate depth at which water

was encountered during drilling. Black triangle = water level in completed well. (6) Borehole diameter = 10.5-Inch from O to
37 feet, 9-inch from 37 to 183.4 feetl.

40683-008.001{10).CATRO.92:2.02/05/97...STANDARDJ




: LOG OF EXPLORATORY BORING
PROJECT NAME Cascade BORING NO. EW- 1

LOCATION Troutdale, Oregon PAGE 10 OF 10
DRILLED BY Cascade Dirilling, Inc. GROUND ELEV.
DRILL METHOD Air Rotary i TOTAL DEPTH 183.40°
LOGGED BY Bob Williams DATE COMPLETED 12/07/96

SAMPLE mD BLOWS ©

NUMBER | [ ppm) PER 253 EL‘. 3 3 g uTHOLOGIC

tsampLe | mecovery| emches o < 5 ng § § £ 23 DESCRIPTION

TVPE) PERCENT) | (Ncomm |S> e E 3

EW1- 0 [ ] 112.0 to 181.0 feet: SANDY GRAVEL (GW),

180 | ] continued.

i | i 181.0 to 182.5 feet: SILT (ML), light, blue-gray,
EW1- 0 13-27-50} very stiff, low plasticity, damp, minor fine
181.5 {100) (77) micaceous sand. (CONFINING UNIT 2)

{SS) : i S .. Total depth drilled = 182.5 feet.

i S O B Total depth sampled = 183.0 feet.

WELL COMPLETION DETAILS:

~ 185 — O to 151.9 feet: 6-inch-diameter, flush-threaded,
— schedule 40 PVC blank riser pipe.

— 151.9 to 181.9 feet: 6-inch-diameter,

— stainless-steel, wire wrap screen with

L —] 0.040-inch slots.

- - 181.9 to 183.4 feet: 6-inch-diameter,

] flush-threaded, end cap.

0 to 4.0 feet: 3/8-inch bentonite chips hydrated
with potable water.

4.0 to 144.5 feet: Bentonite grout.

~ 190 — 144.5 to 149.2 feet: 3/8-inch bentonite chips.

— 149.2 to 183.4 feet: 8 - 12 mesh silica sand.

- 195 —

200

REMARKS

{1) C = cutting sample. (2) SS = split-spoon samplor {2-inch diameter brass tube). {3) Reference elevation Is ground level.

(4) Water samples were collected at 35, 120, 140, 160 and 180 feet. (5) White triangle = approximate depth at which water
U was encountered during drilling. Black triangle = water level in completed well. {6) Borehole diameter = 10.5-inch from O to J

37 feet, S-inch from 37 to 183.4 feet.

L EMCON A0683-008.001{10).CATRO.»2:2,02/06/87...STANDARI




@ WELL DETAILS
Project Number:  40683-008.010/ Task 10 Boring/Well No.: EW-1
Client Name: Cascade Corporation Top of Casing Elev.: 42339 !2+.4 f{,‘,’ﬁw
Project Name: Cascade Ground Surface Elev.: 3123:5- .
Location: Troutdale, OR Installation Date: 12-6-96
Driller: Cascade Drilling Inc. . Permit/Start Card No.: 87611
= = EXPLORATORY BORING
82 &E | A Totaldepth: 1834 ft.
Qx g W& B. Diameter: 10.5 inch to 37 ft bgs
~ 0.00 123.5 9 inch to 183.4 bgs
K: G! A ED, S o1l 123.4 Drilling method: Air rotary
Ry D®J 40 1195 |WELLCONSTRUCTION
'y C. Well casing length: 1834 ft
; Well casing material: Schedule 40 PVC
D D. Well casing diameter: 6 in.
-ij} E. Well screen length: 30 ft.
I Well screen type: WW SS
Well screen slot size: 0.040 in.
F. Well sump/end cap length: 1.5 ft.
1445 210 G. Surface seal thickness: 4 ft.
¢ M H. Surface seal material: Bentonite chips
K} / /| L 149.2 257 I. Annular seal thickness: 1405 ft.
Al % codl R 1519 284 1 g Annular seal material:  Bentonite grout
g Nt = A K. Filter pack seal thickness: 4.7  ft.
== L. Filter pack seal material: ~ Bentonite chips
@ M. Sand pack thickness: 342 ft
Bt N. Sand pack material: 8-12 silica sand
M E ] O. Bottom material thickness: N/A  ft
P. Bottom material: N/A
Q. Vault box type: Flush mount
Ve 1819 -58.4 Well centralizer depths: 182  ft
! FEl ol [ 1834 599 150  ft.
v cnenil 1834 -59.9 110 ft.
1777/ ST 0o
l—B—| 30 ft
NOTES: WW = Wire wrap
SS = Stainless steel
Installed by:  Bob Williams N/A = not applicable.
Reviewed by: % = Zﬂﬂ’é:
Date: 2 - r} -7 +

PUAGEOLOGYXCASCADEW683-008.0\TASK 100\EW-1DET. DOC\RKW




- WAE
STATE OF OREGON | W@ R%%%D EW- |

MONITORING WELL REPORT

(as required by ORS 537.765 & OAR 690-240-095) Start Card # 5 70611
Instructions for completing this report are on the last page of this form. MULTSZ. L‘/’Z{ ot
1 OWNER/PROJECT WELL Noé D &2} (6) LOCATION OF WELL By legal description \
Nome {(/‘ = C:;eﬂ:f‘)eﬂ f/p’f\j Well Location: County A s A 4> L
*99&“'!)*() { Nf ::!2{} ¢ sk /C*/F Township__ § N ¢ N (N or S)Range 5 E{E‘or W) Section 25‘! ‘
Gf)’ EReV Sy .21 State e Zip ¢/7 QL. 1. 35 1/4 of N ((J  1/4 of above section. ;
2) TYPE OF WORK: 2. Either Street address of well Jocation : i
) 2204 NE :’T;'U/’jt'/“*“vﬂf:' Triivle o fe . O R2 i
@' New construction [] Alteration (Repair/Recondition) or Tax lot number of well location ‘,2 o
["] Conversion ] Deepening [ ] Abandonment 3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
[#7 Rotary Air ] Rotary Mud [] Cable /05 Fubelow land surface. Date r / 7 / qb
[ ] Hollow StemAuger [ ] Other Artesian Pressure Ib/sq. in. Date . !
= BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES: p
Y Yes No. o } . Depth at which water was first found
Special Standards || E’f Depth of completed well ~ * _fu From To Est. Flow Rate SWL
Land surface A e 34
Vault
0 ft. B Water-tight cover
(. e Surface flush vault
; Locking cap
Casing ‘ " . 9 WELLLOG: Ground elevation
diameter in.
material 52’7V ¢ Material From To SWL
Welded Threaded Glued L IE ”o bbiles O 3w
0 O i eve | Auql? 3o 5
Liner 'lug“'){iﬂi LA 4 EN
diameter in. o ij;;’ v 24 o {2
material 3l ‘L::" g e &2
Welded Threaded Glued e A 2 |7
o O O ';-‘,-u_mf A it
———— Well seal: f?f*-"ﬂ (‘;ff i . p= fi 3 I ¥ 2
Matenalﬁtﬁaﬁédbyjéﬁzu i R TN t,»gj Co i i i5 2 /7Y
Amount [ 5 O )
Grout weight } {2 i »1»(//
Borehole diameter
O in.
gntoﬁe pEg at least 3 ft. thick
green
] _ material 5 <
- f»‘»j, : : ' N interval(s):
: , X » : 13 From/5 Z To/gl
W 1';: ’ :- O From To
2 : 9’ Slotsize + 341 in.
Filter pack

i ,
Material 2 55/ 5&49’ Date started /& / Z /I i & Completed { A ye
] Ed T
Size O !/ | e

(unbonded) Monitor Well Constructor Certification:
I certify that the work I performed on the construction, alteratlon or

(5 WELLTEST: abandonment of this well is in compliance with Oregon well construction
[] Pump [ |Bailer L] Air [] Flowing Artesian standards. Materials used and information reported above are true to the best
Permeability Yield GPM knowledee ?jibehef e MWC Number /730
. -
Conductivity PH Signe e /}@ - é_g Date ! ’Z- {’)’2 76
Temperature of water S—_L{ 'C@/C Depth artesian flow found ft. 4
) Was water analysis done? [ ]Yes [ | No (bonded) Monitor Well Constructor Certification:
~ By whom? . I accept responsibility for the construction, alteration, or abandonment
y : work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft. to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards. This report is true to the best of my knowledge and belief.

Name of supervising Geologist/Engineer .__.on X t-i~ TT'.
72 (/_) U% “~ ’ ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT S_ECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER

— K 7 & . s -
vt e Jori £ / %’ . \awc Number? &0 2 &
A LA O S, Slgn "// Pl / Date / / 7 / :
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