D ELVE 503.2271800

2000 SW First Avenue
underground _
Suite 410

Partland, OR 97201

July 26, 2023

Jesse Winterowd

Winterbrook Planning

610 SW Alder Street, Suite 810
Portland, OR 97205

Subject: Supplemental Information
Re: Land Use Permitting

Dear Jesse:

This letter provides additional information regarding expansive soils within the property upon which the
Portland Water Bureau Filtration Facility is proposed (the “Filtration Facility Site”) and the Filtration
Facility Site septic system in response to comments on those issues included in a memorandum
prepared by True North Geotechnical dated June 28, 2023 (Exhibit E.21).

Expansive Soils at Filtration Facility

Delve Underground performed an extensive geotechnical exploration program, consisting of 16 deep
soils borings at and adjacent to the proposed structures on the Filtration Facility Site with all relevant
soil layers identified with recommendations for design and construction provided to the Portland Water
Bureau and design team. The location map and detailed logs of these 16 borings (FF-B-201, 202, 204
through 209, 212, 214 through 217, FF-SC-203, 213 and 218) are included in the attachment of this
letter. The conclusion provided in Exhibit A.81 that “Based on the geotechnical investigations and
evaluation performed for the project, the site is suitable for the intended development and the risks
from the geologic and seismic hazards are low and can be mitigated with appropriate foundations and
site developments.” remains valid.

“Fat Clay”, if composed of high content of expansive minerals, can be prone to large volume changes
(expansion and shrinkage) that are directly related to changes in water content. The effects of the
expansive soils are typically limited to at-grade, light-weight structure foundations and slabs for which
moisture contents of the soils fluctuate drastically between seasons and the loads of the structures are
not sufficient to counterbalance the swelling pressure from the expansive soil.

During the planning and design phases, the geotechnical and geologic studies did not identify that the
existing structures in the surrounding area of the Bull Run Filtration Program have experienced
expansive soil issues.

In particular for the Bull Run Filtration Facility geotechnical study, the “Fat Clay” is identified to be
located generally from 15’ to 35’ deep within the proposed Filtration Facility structures, except for FF-
SC-203 located at the southeast corner of the Flocculation and Sedimentation Basin (at approximately

D Exhibit 1.66
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15 to 20 feet deep structure) where the “Fat Clay” was noted from ground surface to 30’ deep. The “Fat
Clay” is mainly in a moist condition.

"Fat Clay” will not affect the at-grade structures and shallow structures since it is well below their
installation depths and the nature water content of the “Fat Clay” will not be affected. For deep
structures (including the Flocculation and Sedimentation Basin), mat foundations will be situated on the
“Fat Clay”, however, the groundwater and moisture conditions are also not expected to change because
no significant dewatering efforts are anticipated, the clayey subgrade will be protected by a thick
crushed rock working mat during construction and by well-compacted backfill and low-permeability cap
layer at the surface after the construction. Furthermore, the deep structures are also heavy water-
holding structures and their loads (weights) will likely be more than the swelling pressure if “Fat Clay”
expands.

Additionally, the pipeline components connected to the Filtration Facility are installed at depths ranging
from 10 to 30 feet deep. Their construction will not affect the nature moisture contents of the “Fat Clay”
(if encountered) with the similar reasons for the deep structures mentioned above. Also, these welded
steel pipes are very strong and flexible, and are expected to accommodate the swelling pressure even if
the “Fat Clay” were to expand.

Therefore, we do not expect that the “Fat Clay” layer is a concern for the Filtration Facility. This is the
reason why expansive index testing was not performed during the geotechnical evaluation.

Septic System

Prior geotechnical engineering analysis (identified that the slope stability concern at the site is from
shallow landslides occurring at or near the surface of the slope (Geohazard Zone). The risk for deep
seated landslides (a much larger global failure extending to Sandy River) is low as indicated by a high
factor of safety of greater than 1.5. The drain field is located approximately 70 to 80 feet from the edge
of the Geohazard Zone. At this distance and combined with the clayey/silty soils it will not increase the
groundwater conditions at the Geohazard Zone and negatively affect the stability of the slopes within
the Geohazard Zone. For the deep seated failure scenario, because of the high factor of safety,
infiltration from drain field will not impact the deep seated failure mode. Therefore, the drain field is not
anticipated to have a negative effect to the site slope stability.

Sincerely,

. Digitally signed by
YUXI n Yuxin Lang

Date: 2023.07.27

Lang 17:01:14 -07'00

Yuxin “Wolfe” Lang, PE, GE, P.Eng
Principal Engineer

cc: File
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Attachments

Bull Run Filtration Facility Geotechnical Data Report Site Plan
Logs of Borings*:

e FF-B-201
e FF-B-202
e FF-B-204
e FF-B-205
e FF-B-206
e FF-B-207
e FF-B-208
e FF-B-209
e FF-B-212
e FF-B-214
e FF-B-215
e FF-B-216
e FF-B-217
e FF-SC-203
e FF-SC-213
e FF-SC-218

* Locations of these borings are highlighted in green in the site plan.
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Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-201

D 04/12/2021 - 04/13/2021 clert Portland Water Bureau 0N 80.4 ft bgs
coodntes 7740379.2 E, 661243.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 707.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
T =R Y RESISTANCE = =
ESEr Sz 22 | 9% w0 |2y REMARKS | 2
= o E 5 5 § Q % } — } 5 8 MATERIAL DESCRIPTION AND §
= % = Ne @ O |O WATER CONTENT| ¢ > TESTS =
== = (MC) 3 3
o 2| & | ATTERBERGLL/PL| D> 5
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Grass-covered
SILT (MH); high plasticity. plowed field at
Residual Soil of the Springwater Formation | ground surface.
703
5,
X SPT_|100| 2-3-5 B O
o (N=8)
1698
10 :
X SPT_|100| 4-4-4 B O
] 2 (N=8) MH
1693
15+ . Lost 100 gallons of
X spT_|100| 4-6-9 -~ Becomes stiff at 15.0 feet. drilling mud at
3 (N=15) 15-20 feet likely due
1 to clay "collar"
blocking fluid
return.
less ?::{er drilling at 17
201 '
Becomes very stiff at 20.0 feet.
14 |SPT_|100| 5-7-9 L
1 4 (N=16)
X SPT_|100| 4-7-10 [ E / ,,,,,,,,,,,,,,,,,,,,,,,,
4 N=17 Very stiff, moist, gray, orange, and black, FAT
j683 > ( ) / CLAY (CH); high plasticity.
25 / Residual Soil of the Springwater Formation
14 |SPT_|100| 4-6-9 m: / Becomes stiff at 25.0 feet.
|l (N=15) % CH
SPT_7: Oven Dried
i Becomes very stiff at 27.5 feet. iy
X SPT_|100| 5-9-11 e % v stiff f PI=50.1
| 7 (N=20) . . / (PL, LL=25.7, 75.8).
f678 A
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOl
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-201

ate ien inal Depth
Do 04/12/2021 - 04/13/2021 clent Portland Water Bureau PPN 80.4 ft bgs
coodntes 7740379.2 E, 661243.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 707.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
T o g X RESISTANCE = =
ESLE Sz 22 | oo | X0 REMARKS | &
= o« T § = |lY| 95 T 51 % MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q >
; Q)< S i} ( ) AN Q
=z o | ATTERBERGLL/PL| D g
4 20 40 60 80
SPT_|100| 5-10-10 . 7 Very stiff, moist, gray, orange, and black, FAT |Lost 300 gallons of
1 8 (N=20) CLAY (CH); high plasticity. drilling mud at 30
] / Residual Soil of the Springwater Formation | feet. Casing
/ ] borehole to 10 feet
X spT |100| 3-5.8 e / CH | Becomes stiff at 32.5 feet. stopped mud loss.
lera 1] 9 (N=13) /
351 7
X SPT_|100 2-3-4 u Q Medium stiff, wet, gray, orange, red, brown,
10 (N=7) and black, ELASTIC SILT with sand (MH); high
1 plasticity, relict texture, sensitive. ) .
i Sensitive Saprolite of the Springwater ir—Tﬂlé Oven Dried
SPT_|100) 357 "o Formation (PL, LL= 33.0, 44.5)
less 1 11 (N=12) MH | Becomes stiff at 37.5 feet. Pom T ET ek
40 X sPT 100! 4-3-11 - Becomes not sensitive at 40.0 feet.
1 12 (N=14)
] Hard, moist, gray-brown, Sandy SILT (ML);
SPT_|100| 9-11-38 O s ML low plasticity, fine to coarse sand, relict
les3 1 13 (N=49) texture.
451 Less Weathered Springwater Formation _
Dense, moist to wet, gray-brown, Silty SAND
-18- ©) [ |
X SPT_ 10017 ]_'8 28 : with cobbles (SM); fine to coarse sand, few
i 14 (N=46) coarse gravel, low plasticity fines.
Less Weathered Springwater Formation
less |
501 Becomes very dense and overconsolidated
1A |SPT_|100|29-41-36| © L at 50.0 feet.
15 N=77
] ( ) SM
653 |
5511 SPT_|200| 50/3" o) i Small cobbles from
) 16 (Refusal) 55 to 60 feet.
] Stiff, moist, gray and orange, LEAN CLAY (CL);',
less 1 low plasticity. Softer drilling at 59
CL | Less Weathered Springwater Formation feet.
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOl
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-201

i Final Depth
s 04/12/2021 - 04/13/2021 clent Portland Water Bureau TP 80.4 ft bgs
coodntes 7740379.2 E, 661243.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 707.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
ocation Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarz ?yap”;mer 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o Y o | e RESISTANCE = =
oS HE =S % BLOWS/FT = =
SO S 2| 2E | 102002040 ||y REMARKS | 2
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
BEos 2| 8| @Q |0 WATERCONTENT| ¢ | TESTS T
o< ¥ o O O (MC) Q >
= o s w %) O
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT 100! 4-5-9 m o Stiff, moist, gray and orange, LEAN CLAY (CL);
1 17 (N=14) low plasticity. ) )
] cL Less Weathered Springwater Formation
loaz | Very dense, moist, gray and orange, Sity | oo o1 3¢ 64
65 - : 1. SAND (SM), fine to medium sand, low No c.obbles from 65
SPT_ |120|15-22-50 ) | IR plasticity fines.
i — |- . 3 to 70 feet.
18 /3" Less Weathered Springwater Formation
1 (Refusal) M
fezs |
70 =1 sPT_|200| 50/3" Very dense, moist, gray-brown, Silty SAND
. 19 (Refusal) with gravel (SM); fine to coarse gravel, fine to
1 coarse sand, low plasticity fines.
SM | Less Weathered Springwater Formation
633 |
75 SPT_|132| 50/3" S| [Very dense, moist, gray, Poorly Graded | Or'SlY €IINE
1 20 (Refusal) o C GRAVEL with sand (GP); fine to coarse gravel, ’
] D E} fine to coarse sand, trace low plasticity fines.
0 GPp | less Weathered Springwater Formation
i (SPN
o
| 7 Q
l628 Ny
80 1 " Nne {SP-| ______________________
X SPT_1119 50/5 L7 SV Very dense, moist, red-gray Poorly Graded
1 21 (Refusal) SAND with silt (SP-SM); fine to medium sand, | Borehole completed
1 |low plasticity fines. at 80.4 feet below
Less Weathered Springwater Formation ground surface
T (bgs).
] Boring backfilled
1623 with bentonite
85 grout.
fe1s |
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOl
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-202

D 04/19/2021 - 04/20/2021 clert Portland Water Bureau R 810 ft bgs
coodnates 7740578.6 E, 661126.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
i\ueer;Zn 710.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o — U X RESISTANCE T g
ESE S 2] 22 | 29w |2y rewARs |2
= = =z
>« Ed 2 |2 95 I N 51 % MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q ~
; Q)< S i} ( ) AN Q
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Flush-mount
SILT (MH); high plasticity. monument
Residual Soil of the Springwater Formation |installed. VWP
installed at 41 feet
and grouted into
borehole.
S/N: 2113123
74
06 5 Plowed field at
X SPT [100| 1-3-3 m O ground surface.
™ (N=6)
701 101
Becomes stiff at 10.0 feet.
X SPT_|100| 2-4-5 m e i *
™2 (N=9)
MH
1696
15+
X SPT_|100| 5-6-8 |_OF
1 3 (N=14)
1691
20 SH_4 advanced at
i 400 psi form 20 to
I SH_4| 50 20.5 feet and at 750
1 psi from 20.5 to
il , Becomes very stiff, orange-brown light 20.83 feet.
SPT_|100| 6-8-12 oW brown, and dark brown at 22.5 feet.
] 5 (N=20) | e iU
[686 5] 7 Very stiff, moist, orange and gray, FAT CLAY |10 stiff for Shelby
SPT 100! 5-8-11 = / (CH); high plasticity. tube.
i - : Residual Soil of the Springwater Formation
™ 6 (N=19) /
/ CH
X SPT_[100| 5-6-10 'S /
A7 (N=16) /
[681 A
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOZ
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-202

i Final Depth
s 04/19/2021 - 04/20/2021 clent Portland Water Bureau TP 81.2 ft bgs
coodnates 7740578.6 E, 661126.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
i\ueer;Zn 710.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
' arpenter Lane Nurser Checked b usan Bednarz / Susan Bednarz|;,. in / Automatic
ocetn Carpenter Lane Nursery st  Susan Bednarz/Susan Bednarzfpme  1401b/30 in/Automat
B e | W PENETRATION | B
o Y o | e RESISTANCE = =
e e = e % BLOWS/FT 2 =
a
CHET 2 EZ 22 | 0202840 |Z]Y REMARKS 1 2
> o E = o § Q> } — } o |9 MATERIAL DESCRIPTION AND E
w ﬁ o s 3 (@) o O O WATER CONTENT| 2 TESTS o
o< X o | O o MC O ~
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
7 Very stiff, moist, orange and gray, FAT CLAY
1l SH_8| 80 (CH); high plasticity.
] / Residual Soil of the Springwater Formation
/ CH | Becomes stiff, gray and red at 32.0 feet.
X SPT_|100| 3-4-5 Ho——-A /
] 9 (N=9)
[676 351 /7 SH_10 ad d at
Wet, orange-brown and red, ELASTIC SILT 30(_) siafr:?:gz tg
MIsH_1| 42 (MH); with zones of FAT CLAY (CH); high P
. MH | plasticity, trace fine to medium sand 36 feet and at 350
, 0 pasticity, ! psi from 36 to 37
sensitive.
1 Sensitive Saprolite of the Springwater feet.
SPT_|100| 3-4-9 u @) Formation Gravelly drilling at
i Aoy oy (eermauon /
671 1 (N=13) Medium dense, wet, Silty SAND (SM); low 38 feet.
40 : SM plasticity, sensitive. SPT_12: Oven Dried
X SPT 100! 5-5-10 mp Sensitive Saprolite of the Springwater Pl=4.6
- _ Formation (PL, LL=27.4, 32.0).
E 12 (N=15) Color becomes gray-brown, trace fine
1 gravel at 40.0 feet.
X SPT_|100(16-17-36| ©O 1 Very dense moist, gray-brown, Silty SAND
1 13 (N=53) (SM); fine to coarse sand, trace fine to coarse
1666 45 gravel, low plasticity fines.
S X SPT | 73 [32-50/5" o 1 Less Weathered Springwater Formation
E - Grades to Silty SAND with gravel (SM) at
14 (Refusal) 45.0 feet.
1661
50 Becomes gray-brown and orange, Silty
X SPT_| 30 22-32-50| © ! SM1 sanp (SM) with trace gravel at 50.0 feet.
15 /5"
(Refusal)
j656
55 . Chattering on gravel
Ylspt_|  |3050/6"| © ] 55 fest,
16 (Refusal)
] {Very stiff, moist, gray, LEAN CLAY (CL); low '
1 plasticity. Soft drilling at 59
j651 CL | Less Weathered Springwater Formation feet.
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOZ
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-202

ate ien inal Depth
Do 04/19/2021 - 04/20/2021 clent Portland Water Bureau PR 812 ft bgs
coodnates 7740578.6 E, 661126.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
i\ueer;Zn 710.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o g @ | X RESISTANCE = =
e e = e ) BLOWS/FT a 5
CLSE S Z] ZE | 020234 |9 REMARKS 1 2
S ED S | Y] 95 T 5| o MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O © MC) Q >
= o s w ( %) o
=z o | ATTERBERGLL/PL| D g
2 20 40 60 80
SPT_|100| 3-7-11 » Very stiff, moist, gray, LEAN CLAY (CL); low
17 (N=18) plasticity.
cL Less Weathered Springwater Formation
less Very dense, moist, gray-brown and orange,
65 1. Silty SAND (SM); fine to medium sand, trace |SPT_18: 49.8% fines
X SPT |100(19-19-42 o) LENAE gravel, low plasticity fines. by ASTM D1140
18_ (N=61) ' Less Weathered Springwater Formation
[64 701 Chatteri I
PT |1 8.4 o il Becomes Silty SAND with gravel (SM); fine at ; 0 i::tg on grave
1A |SPT_|10628-40-50 to coarse sand at 70.0 feet. )
19 /5"
(Refusal) SM
|63 75+ " ‘ Cobbly and I
=1 SPT_|168| 50/3 o . Becomes Silty SAND with gravel and d:illiny ;2 ) %a]\!:ety
20 (Refusal) cobbles (SM) at 75.0 feet. € :
[631
80+
SPT_|114|17-42-50| © L o8
21 /2"
(Refusal) Borehole completed
at 81.2 feet below
ground surface
(bgs).
j626
85+
1621
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOZ
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-204

s 04/09/2021 et Portland Water Bureau 0N 80.4 ft bgs
coodntes 7740583.9 E, 660880.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
i\ueer;Zn 703.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | 5
o — o DED S RESISTANCE T g
ESLE Sz 22 | oo | X0 REMARKS | &
= o« T § = |lY| 95 ] 515 MATERIAL DESCRIPTION AND 3
w ﬁ o s 3 (@) o O |O WATER CONTENT| » 2 TESTS o
o < B o | O © MC O ~
; Q)< S e ( ) AN Q
v |« | ATTERBERGLL/PL| D <
% 20 40 60 80
Stiff, moist, orange-brown, ELASTIC SILT Plowed field at
(MH); high plasticity. ground surface.
Residual Soil of the Springwater Formation
1699 51 : SPT_1: Oven Dried
X SPT_| 95 2-5-5 L S| PI=16.6
1 MH
1694 10- ,
X SPT_|100| 4-6-8 D
1 2 (N=14)
1689 -] 7 Very stiff, moist, gray and orange, FAT CLAY
1T|sPT_|100| 6-10-12 om / (CH); high plasticity. )
Residual Soil of the Springwater Formation
[ (N=22) %
loss 7
201
Color changes to orange-brown and gray
11]spT_[100| 5813 ) / CH | ot 200 feet
|l (N=21) /
] : : / Color changes to gray and red at 22.5
SPT_|100| 5-8-11 | / foct
A5 (N=19) : : /
1679 )
25+ Moisture become wet and color changes
X SPT_|100| 2-2-2 |m e} to gray and orange-brown at 25.0 feet.
6 (N=4) / edium stiff, wet, orange, gray, and brown,
1 1 ELASTIC SILT (MH) interbedded with loose
] Silty SAND (SM); fine to coarse sand, high
SPT_|100| 2-2-5 u O SM | plasticity fines, relict texture, sensitive.
1 7 (N=7) : : Sensitive Saprolite of the Springwater
1674 Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'204
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring

FF-

B-204

i Final Depth
s 04/09/2021 et Portland Water Bureau e 80.4 ft bgs
coodntes 7740583.9 E, 660880.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
i\ueer;Zn 703.6 ft. Sgl‘nllfagm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | S
o — o0 X RESISTANCE =
e e = e ) BLOWS/FT a 5
CHET 2 EZ 22 | 0202840 |Z]Y REMARKS 1 2
e B B = s M W < s MATERIAL DESCRIPTION AND S
BEos 2| 8| @Q |0 WATERCONTENT| ¢ | TESTS T
2837 5|3 < | oy 3 S
= 75 < | x | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT 100 2-2-2 o . Loose, wet, orange, brown, and gray, Silty
1 8 (N=4) u 1sm SAND (SM); fine to coarse sand, high
] plasticity fines, relict texture, sensitive.
Sensitive Saprolite of the Springwater
. /
1 : Formation
SPT_|100| 3-5-8 eI (rmatien /
X - Stiff, wet, gray-brown, Sandy ELASTIC SILT G | at 34.0 feet
) 9 (N=13) (MH); high plasticity, fine to coarse sand, ravelat sa.bteet.
35+ MH | relict texture, sensitive. SPT_10: Oven Dried
X SPT |100!| 3-3-10 [t Sensitive Saprolite of the Springwater PI=4.9
10 (N=13) Formation (PL, LL = 24.9, 29.8).
i Minor sensitivity and trace gravel at 35.0 Harder drilling at
] feet. 37.0 feet.
SPT_| 88 |16-36-50| © B Hard, wet, gray-brown, Sandy SILT with
: 11 /4" gravel (ML); low plasticity, fine to coarse
1064 401 (Refusal) gravel, fine to coarse s.and. )
Less Weathered Springwater Formation
JA|SPT_| 72 |36-38-41| © ! ML | Becomes moist at 40.0 feet.
1 12 (N=79)
1659
45+ Verv dense. mo ist_arav-brown. Siltv SAND SPT_13: 25.6% fines
X SPT_ 142 [25-35-50 e [ gry ense, m0|st,.gray— rown, Silty \ by ASTM D1140
1 13 /O" with gravel (SM); fine to coarse gravel, fine to
1 SM coarse sand, low plasticity fines.
(Refusal) Less Weathered Springwater Formation
less _ | Medium stiff, moist, gray and orange, SIT f:; drilling at 49.0
501 (ML); low plasticity. )
X SPT |100| 0-3-4 m P Less Weathered Springwater Formation
1 14 (N=7) ML
,,,,,,,,,,,,,,,,,,,,,,, \
| 'ﬁard, wet, g.ray and c.>r.ange., Sandy ELASTIC Hard drilling at 54.0
le490 SILT (MH); high plasticity, fine to coarse sand, foet
55 trace fine to coarse gravel, relict texture, SPT ' 15: Oven Dried
X SPT_ 100|28-15-23 I—e‘l u sensitive. P|=1_2.9
15 (N=38) MH | Sensitive Saprolite within Less Weathered (PL, LL = 39.2, 52.1)
1 Springwater Formation _ ' T
] ,Hard, moist, gray-brown, Sandy SILT (ML); \\
ilow plasticity, fine to coarse sand, trace |
1 gravel, overconsolidated. Large cobble at 59.0
1644 ML | Less Weathered Springwater Formation feet.
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'204
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-204

ate ien inal Depth
s 04/09/2021 et Portland Water Bureau PPN 80.4 ft bgs
coodntes 7740583.9 E, 660880.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55
;uerjzf;n 703.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
T o g X RESISTANCE = =
ESLE Sz 22 | oo | X0 REMARKS | &
= o« T § = |lY| 95 T 51 % MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O © Q >
L85 5|3 (MC) 3 3
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
SPT_[113|8-23-50/ o ' Hard, moist, gray-brown, Sandy SILT (ML);
16 4" low plasticity, fine to coarse sand, trace
Ref | gravel, overconsolidated.
(Refusal) Less Weathered Springwater Formation
l639 Few gravel, cobbles, and boulders at 64.0 If':;fe cobble at 64.0
65 =1 SPT_|200| 50/3" 0 feet. '
17 (Refusal) Boulder from 66.0
to 68.0 feet.
1634 70+ Hard drilling from
X]SPT_|179| 50/5" O ' ML | Becomes Sandy SILT with gravel (ML) at 70.0 to I7EI’ gfeet
18 (Refusal) 70.0 feet. : : ‘
1629
75 SpT_[200| 50/3" | O '
19 (Refusal)
1624
80 xispT [138] so/5" | ©
20 (Refusal) Borehole completed
at 80.4 feet below
ground surface
(bgs).
1619
85+
[614
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'204
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR FE-B 205
Project Number: 6084.0 B
ate ien inal Depth
Do 05/14/2021 - 05/15/2021 clent Portland Water Bureau PR 80,7 ft bgs
coodntes 7740391.6 E, 660838.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\uej:;; 692.3 ft. ggnnllfagm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | 5
o — o DED S RESISTANCE T g
ESLE Sz 22 | oo | X0 REMARKS | &
= o« T § = |lY| 95 T 51 % MATERIAL DESCRIPTION AND 3
BEos 2| 8| @Q |0 WATERCONTENT| ¢ | TESTS T
W < E o O O (MC) Q >
= < S | %) @)
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Flush-mount
1 SILT (MH); high plasticity. monument
] Residual Soil of the Springwater Formation |installed. VWP
installed at 20 feet
1 : : and grouted into
] borehole.
1688 350 kPa Rating
5+ : : S/N: 2113126
X SPT |100| 2-4-4 " O Grass-covered field
1 (N=8) at ground surface.
1 MH
1683 1
10 : : )
Becomes stiff at 10.0 feet.
11|spT_[100| 3-5-5 mO ,
™2 (N=10)
[678 1 Soft, wet, orange, gray, brown, and black,
15+ Sandy ELASTIC SILT (MH); high plasticity, fine |SPT_3: Oven Dried
X SPT [100| O0-1-2 |m b to medium sand, relict texture, sensitive. P1=27.3
3 - (N=3) Sensitive Saprolite of the Springwater (PL, LL=35.6, 62.9).
1 Formation
X SPT_|100| 1-2-1 |m ' @)
fe7a 1] 4 (N=3) MH
20 At 20.0 feet, becomes gray-brown, sand
1A|SPT_| 61 1-1-3 |m © becomes fine to coarse.
] 5 (N=4)
SPT_6: Oven Dried
i Becomes stiff with trace gravel below =
X SPT_1100| 1-2-8 LI S 22.5 feet; color becomes gray-brown- PI=6.5
| 6 _ : : (PL, LL=35.1, 41.6).
le68 (N=10) Iy vellow. y
25 1 Pol Dense, wet, gray, brown, and orange, Silty Bouncing on gravel
1VIspT | 22 [26-21-25 o m L 4Ry GRAVEL with san'd and cobb'les (GM); cgarse at 25 feet.
- _ P gravel (broken), fine to medium sand, high
i 7 (N=46) =74 am plasticity fines, sensitive elastic silt matrix.
C: A Sensitive Saprolite of the Springwater
i I 9 y Formation
i : : '/0 (Y Large cobbles from 27.5 to 30.0 feet.
j663 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-205

i Final Depth
s 05/14/2021 - 05/15/2021 clent Portland Water Bureau TP 80.7 ft bgs
coodntes 7740391.6 E, 660838.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 692.3 ft. ggnnllfagm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o
Lol & = W PENETRATION | S
o — o X RESISTANCE =
—SEHY = | T ” BLOWS/FT a Z
Coaer S|z =k 10 20 30 40 | Z |9 REMARKS 1 2
= = P
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O (MC) Q >
= ° ‘<’E’ = E | ATTERBERG LL/PL 3 2
< = [a)
% 20 40 60 80
SPT_|12026-50/4"| © 1], Very dense, moist, gray-brown, Silty SAND Hard, slow drilling in
1 8 (Refusal) | with gravel (SM); fine to coarse gravel, fine to | gravel from 30 to
] coarse sand, low plasticity fines. 39.5 feet.
Less Weathered Springwater Formation
[658 1
351 SM
X|SPT_[161(36-50/2"| © '
1 9 (Refusal)
1653 | s
- —————— -~ ——————1Softer drilling at
40 V:ersytist"ltff, moist, gray, LEAN CLAY (CL); low 39.5 feet.
11|spT_{100| 1-7-10 ] prastictty. . ) Switched to 4-inch
Less Weathered Springwater Formation . .
10 (N=17) cL tricone bit below 40
) feet.
je48 | Hard, moist to wet, gray and orange, Sandy
45+ ELASTIC SILT (MH); high plasticity, fine to SPT_11: Oven Dried
X SPT |100/| 7-10-29 Fo1: = medium sand, relict texture, sensitive. P1=18.0
11_ (N=39) MH | Ssensitive Saprolite within Less Weathered |(PL, LL = 29.5, 47.5).
1 Springwater Formation
, Hard, moist, light brown, Sandy SILT (ML); | 0 chatter
1643 L indicates gravel at
low plasticity, fine to coarse sand. 48.5 feet
501 Less Weathered Springwater Formation ' '
14 |SPT_|109|19-25-50 O 1
] 12 /5 ML
(Refusal)
j638 1
55t o | L e e T T o
X SPT_|141|24-50/4" O 1 Very dense, moist, gray-brown, Silty SAND
1 13 (Refusal) (SM); fine to coarse sand, low plasticity fines;
] soil exhibits minor sensitivity.
SNV | Less Weathered Springwater Formation
[633 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-205

ate ien Final Depth
s 05/14/2021 - 05/15/2021 clent Portland Water Bureau "' 80.7 ft bgs
coodntes 7740391.6 E, 660838.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 692.3 ft. ggnnllfagm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o og 28 RESISTANCE = =
ESE S 2] 32| 9% e |2y REMARKS | 2
= = =z
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O © Q >
L85 5|3 (MC) 3 3
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
SPT | 31 50/5" Very dense, moist, light brown and gray, Silty |Rod "chatter"
1 14 (Refusal) SAND with gravel (SM); fine to coarse sand, |indicates gravel at
] trace fine to coarse gravel, low plasticity, 66 feet.
overconsolidated fines.
1 Less Weathered Springwater Formation
1628 1
65 "
Y| spT_|171|35-50/4"| © "
1 15 (Refusal)
1623 1
70+ Lost drilling
- " | A .
I SPT_|212|48-50/2 O SM | No gravel at 70.0 feet circulation and 50
16 (Refusal) gallons of drilling
1 mud at 74 feet.
| SPT_17:24.1% fines
Few coarse gravel at 75.0 feet. by ASTM D1140
1 Poor circulation;
1 ’
[61e lost 100 gallons of
754 .
. drilling mud
JA|SPT_| 94 |16-39-50| © ' between 75 and 80
1 17 /5" feet. Mud loss may
(Refusal) be due to squeezing
E clay or clay collar
1 forming around drill
1613 rods preventing
80 " . circulation return.
SPT | 95 141-50/3"| O i
] 18 (Refusal) Borehole completed
1 at 80.7 feet below
i ground surface
(bgs).
[608 1
85+
1603 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-206

ate ien inal Depth
Do 04/15/2021 - 04/16/2021 clent Portland Water Bureau PP 80,3 ft bgs
coodntes 7740484.3 E, 660667.1 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
;uerjzf;n 702.3 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o ¥ o x RESISTANCE = =
e e = e ) BLOWS/FT a 5
L [%2]
Ly 2| z2] 2E 10 20 3 40 | < | Y REMARKS | 2
= o E | § Q> } — } o |9 MATERIAL DESCRIPTION AND E
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
L <t E o O O (MC) Q >
=5 = |2 %) O
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Grass-covered
SILT (MH); high plasticity. plowed field at
Residual Soil of the Springwater Formation | ground surface.
1698
5 4
X SPT_|100| 1-2-3 u
™ (N=5)
[693 MH
10 :
X SPT_|100| 2-2-3 L I |
™2 (N=5)
j688
15+ .
Becomes stiff at 15.0 feet.
1A |SPT_|100| 4-5-9 |_oF
1 3 (N=14)
je83 / Stiff, moist, gray and orange, FAT CLAY (CH);
201 / high plasticity.
X SPT_|100| 12-5-6 HO / CH | Residual Soil of the Springwater Formation
|l (N=11) 7/
Soft, wet, gray-brown-orange, Sandy ELASTIC |spT 5: Qven Dried
1VspT_[100| 112 |m 1 ox SILT (MH.); high plast|C|ty,. ﬁne to medium PI=28.8
] B : : sand, relict texture, sensitive. (PL, LL = 36.4, 65.2).
1678 5 (N=3) Sensitive Saprolite of the Springwater
25+ Formation
X SPT |[100| 2-1-2 |m o MH At 25.0 feet, becomes brown, orange, and
| 6 (N= 3) black; sand becomes fine to coarse.
i " At 27.5 feet, becomes medium stiff,
SPT_|100| 2-2-3 Q orange and brown. Rod "chatter"
673 1 7 (N=5) indicating gravel at
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'206
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-206

i Final Depth
s 04/15/2021 - 04/16/2021 clent Portland Water Bureau TP 80.3 ft bgs
coodntes 7740484.3 E, 660667.1 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
;uerjzf;n 702.3 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o ¥ o X RESISTANCE = =
e e = e % BLOWS/FT 2 =
a
e 2 x| 2E 10 20 3 40 | < | Y REMARKS | 2
e B B = s M W < s MATERIAL DESCRIPTION AND S
oo G @ O |0 WATERCONTENT| o | = =
; - ‘<’E’ = E | ATTERBERG LL/PL 3 2
< > [a)
% 20 40 60 80
SPT_|100| 6-12-8 E o Very stiff, wet, gray-brown-orange, Sandy 29.5 feet.
1 8 (N=20) ELASTIC SILT (MH); high plasticity, fine to
] coarse sand, relict texture, sensitive.
MH | Sensitive Saprolite of the Springwater
1 B Formation
-4- m O
X SPT_|100) 3 _4 8 At 32.5 feet, becomes stiff with trace fine
1668 9 (N=12) to coarse gravel.
357 Very stiff, wet, light brown and gray, Sandy ifa—;o Oven Dried
1A|SPT_|100| 5-16-12 Bl n ML [SILT (ML); low plasticity, few fine to coarse (P[ LL =22.4,257)
1 10 (N=28) gravel, fine to coarse sand. P T es ek
\_Less Weathered Springwater Formation _
1 Very dense, moist, light brown and gray, S|Ity
24- O i
X SPT_1100 21 34 28 SM | SAND with gravel (SM): fine to coarse gravel,
1663 11 (N=52) fine to coarse sand, low plasticity fines.
40+ _Less Weathered Springwater Formation
X SPT 1100/14-29-31| © [ Very dense, moist, light brown and gray, Silty
12_ (N=60) SAND (SM); fine to coarse sand, low plasticity
E overconsolidated fines.
] SM | Less Weathered Springwater Formation
j658 ]
457 Soft, moist to wet, gray, LEAN CLAY (CL); Tow | 0Tt 3¢ 45 feet.
11|SPT_|100| 0-2-2 |m—9 plasticity.
1 13 (N=4) Less Weathered Springwater Formation
1 CL
1653 ]
501
X SPT_|100| 2-3-5 u N e I
14 (N=8) Medium stiff to hard, moist to wet, orange-
1 brown, Sandy SILT (ML); low plasticity, fine to
1 coarse sand, relict texture, sensitive.
Sensitive Saprolite within Less Weathered
leas 1 ML [Springwater Formation
55 SPT_15: Oven Dried
X SPT_|100| 9-17-40 A L PI=4.5
15 (N=57) 777777777777777777777777 (PL, LL= 339, 384)
1 Very dense, wet, gray and brown, Silty SAND
] with gravel (SM); fine to coarse gravel, fine to
S\ |coarse sand, low plasticity overconsolidated
l6a3 1 fines, weakly cemented.
Less Weathered Springwater Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'206
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-206

i Final Depth
s 04/15/2021 - 04/16/2021 clent Portland Water Bureau TP 80.3 ft bgs
coodntes 7740484.3 E, 660667.1 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
;uerjzf;n 702.3 ft. Sgl‘nllfagm Western States Soil Conservation, Inc. gg:neter
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | S
o —a| @ X RESISTANCE = =
—SEHY = | T ” BLOWS/FT a &
ES S|z 28| o304 | Xy REMARKS |
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
L ﬁ o —_ @) n O O WATER CONTENT| » > s
= o s w 1% 2
=z o | ATTERBERGLL/PL| D 3
% 20 40 60 80
SPT |146| 50/5" O LIRS Very dense, wet, gray and brown, Silty SAND
1 16 (Refusal) with gravel (SM); fine to coarse gravel, fine to
1 coarse sand, low plasticity overconsolidated
SM fines, weakly cemented.
1 Less Weathered Springwater Formation
j638 ]
65 xispT_|100| 50/3" | © g Very dense, wet, gray-brown, Well Graded
. 17 (Refusal) : SAND with silt and cobbles (SW-SM); fine to
1 e coarse sand, low plasticity fines, minor
‘e sensitivity.
1 . Less Weathered Springwater Formation
1633 e sw- ) )
70 = SPT |120| 50/2" o} 10 sm Rod "chatter" at
. o4 71.5 feet on gravel
1 18 Refusal N
( ) ‘e and cobbles.
[628 | o
5 T n S Y S T T T T T e T T T T
/ X SPT_|127 50/5 O U Very dense, moist to wet, gray and brown,
1 19 (Refusal) Silty SAND (SM): fine to coarse sand, low Dense "gravelly"
] plasticity fines, minor sensitivity. drilling from about
SM Less Weathered Springwater Formation 76 to 79 feet.
i Trace gravel, weakly cemented at 80.0
{623 feet.
80 x1spT |168] 50/3" O
1 20 (Refusal) Borehole completed
1 at 80.3 feet below
ground surface
] (bgs).
[618 ]
85+
613 ]
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'206
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility

Project Location: Multnomah County, OR

Project Number: 6084.0

Log of Boring
FF-B-207

ate ien Final Depth
s 04/07/2021 et Portland Water Bureau "' 805 ft bgs
oot 7740742.1 E, 660786.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
;uerjzf;n 707.0 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o og 28 RESISTANCE = =
ESEF S| 2| s | Somm, S, rewaris |
= = =z
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
w ﬁ o — (@) o O O WATER CONTENT| » > TESTS 0
oDcy2 |0 © MC O ~
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
Soft, moist, orange-brown, ELASTIC SILT Dirt road at ground
1 (MH); high plasticity. surface.
] Residual Soil of the Springwater Formation
702 5-
X SPT_| 78 1-0-2 = )
™ (N=2)
1697 10 MH
' Becomes stiff at 10 feet.
X SPT_|100| 3-4-5 m e
™2 (N=9)
1692 15+
X SPT_|100| 3-5-6 O
1 3 (N=11)
] / Very stiff, moist, gray and orange, FAT CLAY
1687 20+ / (CH); high plasticity.
X SPT |100| 4-8-12 | m / Residual Soil of the Springwater Formation
A g (N=20) /
/ CH Becomes gray, orange, and red. SHES advanced t
1 gray, orange, : 400 to 600 psi from
| SH_5| 75 / oft, wet, brown, gray, and black, ELASTIC 22.5to 24.5 feet.
ILT with sand (MH): high plasticity, fine
1682 25+ spT 100! 2-2-2 |m o / sand, relict texture, sensitive.
| 6 - N=4 A Sensitive Saprolite of the Springwater
(N=4) Formation
1 MH Loose, wet, gray-brown, Silty SAND (SM); ﬁne\
1 to coarse sand, high plasticity fines, relict SH_7 advance.d at
SH 7! 66 texture, sensitive. 500 to 650 psi from
1 - SM | sensitive Saprolite of the Springwater 27.5t0 29.5 feet.
Formation
NOTES: .
D E LVE Location and Elevation Source: GPS (not surveyed) BOI‘ll‘lg FF'B'207
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility

Project Location: Multnomah County, OR

Project Number: 6084.0

Log of Boring
FF-B-207

i Final Depth
s 04/07/2021 et Portland Water Bureau TP 80,5 ft bgs
oot 7740742.1 E, 660786.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 707.0 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o ¥ o x RESISTANCE = =
—SEHY = | T ” BLOWS/FT a Z
Lo S|z 22 | w204 ||y REMARKS | 2
'~ Z —
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
L ﬁ o —_ @) o O |O WATER CONTENT| » > o
o<y |o O & TESTS -
L85 5|3 (MC) 3 3
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
SPT 100! 1-1-5 u © Loose, wet, gray-brown, Silty SAND (SM); fine
1 8 (N=6) to coarse sand, high plasticity fines, relict
| texture, sensitive.
SM | Ssensitive Saprolite of the Springwater SH 9 advanced at
) sH 9| 75 Formation 300 to 900 psi from
i - 32.5to 34.5 feet.
ST T T = —— SPT_10: Oven Dried
672 35- : Stiff, wet, gray, brown, and orange, Sandy i
SPT_|100| 3-3-12 L S ML |SILT (ML); low plasticity, fine to coarse sand, (PFI)LlfLS_ 28.8,39.6)
1 10 (N=15) relict texture, sensitive. DriI’Iin _acti.or’1 o
i Q Sensitive Saprolite of the Springwater . &
°y C . indicates gravel at
ormation
i D¢ 36.5 feet.
SPT 17 [12-29-39 0y Very dense, wet, gray-brown, Poorly Graded
— 0
| 11 (N=68) 0o d GRAVEL (GP); fine to coarse gravel, trace fine
Q" GP to coarse sand, trace low plasticity fines.
667 40+ SPT | O 50/2" L X9 C Less Weathered Springwater Formation
1] 12 (Refusal) P oy
o
i QOOC
C q .
’ "o[[] [Very dense, moist, tan-gray, Poorly Graded | D" ling action
oARY o indicates cobbles at
1 0y GRAVEL with silt, sand, and cobbles (GP- 43 feet
o .
les2 45- .\ O GP- GM); fine to coarse gravel, fine to coarse
X1 SPT_|100| 50/4 o 'O QC GM sand, low plasticity fines, minor sensitivity.
1 13 (Refusal) ool Less Weathered Springwater Formation
oA
] 8 | Soft drilling zone at
i Hard, moist, gray and orange, LEAN CLAY &
. . 47.5 feet.
(CL); low plasticity, overconsolidated.
| Less Weathered Springwater Formation
1657 50+ No gravel from 50
X SPT_|100|10-15-20 A= | u CL to 55 feet.
14 (N=35) SPT_14 Oven Dried
J PI=16.4
i (PL, LL=20.4, 36.8).
] Very stiff, moist, orange-brown, Sandy
[652 55- ELASTIC SILT (MH); high plasticity, fine to
X SPT |100/| 5-10-15 Hme—] MH | coarse sand, sensitive.
15_ (N=25) Sensitive Saprolite within Less Weathered
. Springwater Formation /| Drilling action
1 Hard, moist, gray and brown, Sandy SILT indicates gravel at
ML (ML); low plasticity, fine to coarse sand, trace |57 feet.
4 gravel, overconsolidated.
Less Weathered Springwater Formation
NOTES: .
D E LVE Location and Elevation Source: GPS (not surveyed) BOI‘ll‘lg FF'B'207
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR

Project Number: 6084.0 FF-B-207

i Final Depth
s 04/07/2021 et Portland Water Bureau e 80.5 ft bgs
oot 7740742.1 E, 660786.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 707.0 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | | S
o — o0 X RESISTANCE =
—SEHY = | T ” BLOWS/FT a Z
Lo S|z 22 | w204 ||y REMARKS | 2
'~ Z —
>« Ed 2 |2 95 I N 51 % MATERIAL DESCRIPTION AND 3
b S| 2| 0O @ O |0 WATERCONTENT| o | = TESTS T
o< ¥ o O © MC Q >
; Q)< S e ( ) AN Q
vz | | ATTERBERG LL/PL | D <
% 20 40 60 80
SPT |106(26-25-50 6 . Hard, moist, gray and brown, Sandy SILT
, 16 /5" ML [(ML); low plasticity, fine to coarse sand, trace
1 gravel, overconsolidated.
(Refusal) N8y | Less Weathered Springwater Formation | ;c;l:;bles below 62
1 Brge | Becomes very hard, gray and brown, with | ’
] oLl \tracegravel. |
Pol Very dense, moist, gray-brown, Silty GRAVEL
1642 65 =1 spT |100 50/3" O SRR 8 B SRy with cobbles (GM); fine to coarse gravel, few
1 17_ (Refusal) 1 || GM | fine to coarse sand, low plasticity fines.
Y Less Weathered Springwater Formation
] (1 u
EL A
i ] e M
] B Very dense, moist, gray-brown, Silty SAND
1637 70*x SPT |146| 50/5" o g . with gravel and cobbles (SM); fine to coarse |SPT_18: 23.9% fines
1 18_ Ref | ' gravel, fine to coarse sand, low plasticity by ASTM D1140
(Refusal) . overconsolidated fines.
1 1. Less Weathered Springwater Formation
1 SM
1632 751x1spT_|181] s0/5" | © e
1 19 (Refusal) ' '
] Hard, moist, gray-brown, Sandy SILT with
1 : : gravel and cobbles (ML); fine to coarse
1 MIL | gravel, fine to coarse sand, low plasticity
overconsolidated fines.
1627 80+ spT 109! 50/5" o . Less Weathered Springwater Formation
il 20 (Refusal) Borehole completed
i at 80.5 feet below
ground surface
) (bgs).
1622 85-
NOTES: .
D E LVE Location and Elevation Source: GPS (not surveyed) BOI‘ll‘lg FF'B'207
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-208

ate ien inal Depth
s 04/06/2021 et Portland Water Bureau P 81,5 ft bgs
coodntes 7741007.7 E, 660783.7 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 711.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 6.00 in
ocation Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarz ?yap”;mer 140 1b / 30 in / Automatic
e | W PENETRATION | B
o —a] @ | =8 RESISTANCE = 3
—SEHY = | T ” BLOWS/FT 2 5
Lo SH S |2 2E | 020804 | 2|9 REMARKS 1 2
S ED S | Y] 95 T 5| o MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q ~
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Borehole
SILT (MH); high plasticity. instrumented with
Residual Soil of the Springwater Formation | 2" ID standpipe
piezometer with
010 slot and 10/20
sand; flush-mount
707 monument at
51 surface.
X SPT |100| 2-3-4 m O Well ID #: L14170
- _ Start Card
] 1 (N=7) #:1051383
Grass at ground
surface.
702 MH
10
X SPT_|100| 2-2-3 u &
™2 (N=5)
1697
15+ .
Becomes stiff at 15 feet.
14 |SPT_|100| 3-5-7 mo
1 3 (N=12)
j692 / Very stiff, moist, orange, black, and gray, FAT
201 / CLAY (CH); high plasticity.
X SPT |100| 6-9-13 - / Residual Soil of the Springwater Formation
A g (N=22) /
X SPT_ 5-8-11 ) % CH
25] / Becomes stiff, gray, orange, and red.
X SPT_|100| 357 | ®m o© S '
6 (N=12) / edium stiff, wet, gray, black, orange,
1 / yellow, and brown, ELASTIC SILT with sand ]
1 (MH); high plasticity, fine to medium sand, | SPT_7: Oven Dried
SPT_|100| 2-2-3 |® }—o— relict texture, sensitive. PI=39.6 X
les2 1 7 (N=5) : : MH Sensitive Saprolite of the Springwater (PL, LL =36.9, 76.5).
Formation ‘
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-208

i Final Depth
s 04/06/2021 et Portland Water Bureau e 81.5 ft bgs
coodntes 7741007.7 E, 660783.7 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 711.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 6.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | S
o — o0 X RESISTANCE =
e e = e ) BLOWS/FT a 5
ST N = 10 20 3 40 | < | Y REMARKS | 2
e B B = s M W < s MATERIAL DESCRIPTION AND S
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
BL5g s |2 T | Mo 2 5
= 75 < | x | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT (100! 0-1-3 o Very loose, wet, brown, gray, orange, and
1 8 (N=4) " SM |black, Silty SAND (SM); fine to coarse sand,
] high plasticity fines, relict texture, sensitive.
, Sensitive Saprolite of the Springwater |
. /
1 : tion
SPT | 83| 1-5-7 | o tormation __ ___ _____________ I
X - Stiff, wet, gray-brown, Sandy ELASTIC SILT
677 9 (N=12) MH (MH); high plasticity, fine to medium sand,
35+ relict texture, sensitive. SPT_10: Oven Dried
X SPT 100! 2-3-6 ] Ho Sensitive Saprolite of the Springwater PI=3.6
- Formation (PL, LL=37.6,41.2).
10 N=9 ’ ’
E ( ) Trace fine to coarse gravel at 35 feet.
] Very stiff, wet, gray-brown, Gravelly SILT with
X SPT_| 50 | 7-11-14 O 'm ML |sand (ML); low plasticity, fine to coarse
ls72 1 11 (N=25) gravel, fine to coarse sand.
Less Weathered Springwater Formation
40 e — —— ———1{Hard, "cobbly"
o Dense, moist, gray and orange-brown, Silty drilling from 40 to
1 SPT_|100| 3-26-19 . . SM [SAND with cobbles (SM); fine to coarse sand, &
— e . . 50 feet. Cobbles of
1 12 (N=45) low plasticity fines, minor sensitivity. 4-5" diameter
" \_Less Weathered Springwater Formation '
1 . Very dense, wet, gray, Poorly Graded SAND
] N with cobbles (SP); fine to coarse sand,
1667 R decomposed cobble.
45 1= SPT_| 50 50/3" f.. .| SP | Less Weathered Springwater Formation
1 13 (Refusal) g
] 3 Very dense, Poorly Graded GRAVEL with
les2 1 °s C cobbles (GP).
D Less Weathered Springwater Formation
50+= SPT_|100| 50/1" 5| GP pring
1] 14 (Refusal) o §
Q
’ Very stiff, moist, gray and orange, LEAN CLAY | 0T drilling from 52
- to 55 feet.
1 (CL); low plasticity.
1 Less Weathered Springwater Formation
[657
55+ CL
X SPT_|100| 7-10-17 om
15 (N=27) e e i \
1 ery dense, moist becoming wet, orange- |
/brown, Silty SAND with cobbles (SM); fine to W
| . Gravelly" drilling
coarse sand, trace fine to coarse gravel, low
L L below 58 feet; hard
le52 1 SM | plasticity fines, oxidized. and soft lavered
Less Weathered Springwater Formation V )
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-208

i Final Depth
s 04/06/2021 et Portland Water Bureau e 81.5 ft bgs
coodntes 7741007.7 E, 660783.7 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
EE‘Z;Z” 711.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 6.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o ¥ o X RESISTANCE = =
e e = e % BLOWS/FT 2 =
SO S 2| 2E | 102002040 ||y REMARKS | 2
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
mLag 2|8 (Vo) 2 S
= =z o | ATTERBERGLL/PL| D g
4 20 40 60 80
SPT | 144|18-50/3" O L AR Very dense, moist becoming wet, orange-
1 16 (Refusal) | brown, Silty SAND with cobbles (SM); fine to
] coarse sand, trace fine to coarse gravel, low
plasticity fines, oxidized.
1 Less Weathered Springwater Formation
lea7 |
651 - - 1'[1 SM Cobbles are larger
X SPT_|163|29-50/5" O L ARNE Becomes red-gray and orange, below 65 feet
1 17 (Refusal) e overconsolidated at 65 feet.
fe42 |
701 ' " Hard, moist to wet, gray-brown, Sandy SILT
X SPT_|120(24-39-50| © X e » Bray-brown, sandy
1 i : : with cobbles (ML); low plasticity, fine to
1 18 /3 ML | coarse sand, few fine to coarse gravel,
(Refusal) overconsolidated.
) _Less Weathered Springwater Formation _,
] Very dense, moist to wet, gray-brown, Silty
1637 SAND with gravel and cobbles (SM); fine to
75 " 1111 SM |coarse gravel, fine to coarse sand, non-plastic | Easier drilling below
I SPT_|133|19-50/3 © ‘ : 10k overconsolidated fines. 75 feet; cobbles and
19 (Refusal) Less Weathered Springwater Formation | gravel still present.
] Hard, moist, gray, SILT with cobbles (ML); low
1 plasticity, few fine to coarse sand, trace fine
] gravel.
1632 ML | Less Weathered Springwater Formation
80+
14 |SPT_|100|20-24-20{..0 [ |
20 {N=44)
i Borehole completed
i at 81.5 feet below
ground surface
627 | (bgs).
85
fe22 |
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'ZOS
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR FE-B 209
Project Number: 6084.0 B
s 04/04/2021 et Portland Water Bureau PR 80.3 ft bgs
coodntes 7741215.4 E, 660653.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 713.2 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | i
o —a] @ | =8 RESISTANCE = 3
T E D O % BLOWS/FT a REMARKS | &
Ly 2| z2] 2E 10 20 3 40 | < | Y z
= o E =5 § Q> s e o | 9 MATERIAL DESCRIPTION AND E
oo % G @ O |0 WATERCONTENT| o | = TESTS =
mLag 2|8 (Vo) 2 S
= =z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Flush-mount
SILT (MH); high plasticity. monument
Residual Soil of the Springwater Formation |installed. VWP
installed at 31 feet
and grouted into
borehole.
709 S/N: 2113125
51 Plowed field at
X SPT |[100| 2-2-4 [ | © ground surface.
™ (N=6)
704 MH
10
X SPT_|100| 3-3-4 m O
™2 (N=7)
1699
151 Becomes very stiff, orange-brown and
1A|SPT_|100| 5-8-10 n black at 15.0 feet.
™3 (N=18)
v/ Very stiff, moist, gray and orange, FAT CLAY
1694 (CH); high plasticity.
20 / Residual Soil of the Springwater Formation
X SPT_|100| 5-7-9 mo /
A g (N=16) /
/ CH
X SPT_|100| 3-7-9 mo /
less 1™ S (N=16) /
25 / .
Becomes stiff at 25.0 feet.
X SPT_|100| 3-5-7 m 0 A
] 6 (N=12) Medium stiff, wet, orange, dark brown, and
gray, Sandy ELASTIC SILT (MH); high plasticity, | SPT_7: Oven Dried
X SPT |100| 2-3-3 [ ] 3] MH |fine to medium sand, relict texture, sensitive. | PI=28.8
lesa i 7 - (N=6) : : . Sensit:ive Saprolite of the Springwater (PL, LL=34.9, 63.7).
ormation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'209
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-209

s 04/04/2021 et Portland Water Bureau PR 80.3 ft bgs
coodntes 7741215.4 E, 660653.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\uerj:;f)n 713.2 ft. ggl‘nllfagm Western States Soil Conservation, Inc. g‘gl:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | | B
i Lol = I S RESISTANCE = =
=>E> = | T » BLOWS/FT a 5
U S| E| 25 | 1020349 |29 REMARKS | 2
= o E b =2 g S5 ——t— E‘S A MATERIAL DESCRIPTION AND >
Lwa % 4 | 6| @™ O |0 WATERCONTENT| o | = TESTS o
o< ¥ o O © MC) Q >
= ° ‘<’E’ = E | ASTTERBERG LL/PL S 2
< )
4 20 40 60 80
SPT_[100| 2-2-3 - 6 Medium stiff, wet, orange, dark brown, and
1 8 (N=5) gray, Sandy ELASTIC SILT (MH); high plasticity,
] MH |fine to medium sand, relict texture, sensitive.
Sensitive Saprolite of the Springwater SPT 9: Oven Dried
X SPT_|100| 4-7-4 | ® O Formation |Pi=2.1
] - _ \_Trace gravel at 30.0feet. _ _ _ ____ __ /| (PL, LL = 34.0, 36.1).
I679 9 (N=11) ML Stiff, wet, gray with minor orange, Sandy SILT "Cc;bbly" driIIIing
35+ with cobbles (ML); low plasticity, fine to from 33 t0 49.5
X SPT 100! 6-8-11 on coarse sand, trace fine to coarse gravel, relict | faet.
10 (N=19) ML |\texture, sensitive.
E Sensitive Saprolite of the Springwater
ormation
X SPT_|100(15-20-38| © 1 | Very stiff, gray-brown and orange, Sandy SILT
ls74 E 11 (N=58) ‘.with gravel and cobbles (ML); low plasticity, ,’
40 fine to coarse gravel, fine to coarse sand, "
b’elict texture. |
X SPT_|100113-15-30|..¢ " | Less Weathered Springwater Formation _|
12 (N=45) SM Very dense, moist, gray-brown, Silty SAND
i with cobbles (SM); fine to coarse sand, few
, fine to coarse gravel, low plasticity to non- Slightly softer
plastic fines. drilling at 43 feet.
j669 i Less Weathered Springwater Formation
45 - Becomes dense, gravel content grades to
X|SPT_|100|39-50/3"| © 1 \_trace at 40.0 feet, /
) 13 (Refusal) Very dense, moist, gray-brown, Silty SAND
i with gravel and cobbles (SM); fine to coarse
M gravel, fine to coarse sand, low plasticity
| overconsolidated fines.
leca ] Less Weathered Springwater Formation
o ——— Soft drilling at 49.5
50 Very stiff, moist, gray, orange, and brown, feet.
X SPT 100! 4-11-9 om LEAN CLAY (CL); low plasticity.
A - Less Weathered Springwater Formation
i 14 (N=20) CL | Large cobble from 49.0 to 49.5 feet.
1659 | Very stiff, wet, light brown and orange, |, >0 (oM 5410 64
551 ELASTIC SILT with sand (MH); low plasticity, fe?lt' lower sensitive
X SPT |100| 12-8-8 B O fine to coarse sand, trace fine gravel, sotzone.
15_ (N=16) sensitive.
4 MH | Sensitive Saprolite within Less Weathered
] Springwater Formation
[654 i
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'209
unde rgroun d XZ::Z?;;??;;;;?E;S l/gggc:tlatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-209

i Final Depth
s 04/04/2021 et Portland Water Bureau e 80.3 ft bgs
coodntes 7741215.4 E, 660653.9 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 75
i\ueer;Zn 713.2 ft. Sgl‘nllfagm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nurser weed® Susan Bednarz / Susan Bednarz|i "™ 140 1b / 30 in / Automatic
P y v yp
o )
Lol & = W PENETRATION | | S
o — o0 X RESISTANCE =
e e = e ) BLOWS/FT a 5
CLSE S Z] ZE | 020234 |9 REMARKS 1 2
S« I8 2 | Y] 05 ——+—+—+— & | 9 MATERIAL DESCRIPTION AND S
w ﬁ o s 3 (@) o O O WATER CONTENT| 2 TESTS o
D<A £ |38 | Mo 3 3
= 75 < | x | ATTERBERGLL/PL| D <
% 20 40 60 80
-12- Hard, moist, gray-brown-orange, Sandy
SPT_|100(13-12-37 5
1 16 (N=49) ELASTIC SILT (MH); high plasticity, fine to
] MH coarse sand, trace fine gravel, minor
sensitivity.
1 Sensitive Saprolite within Less Weathered
4 SEringwitgrfgrlnEEign 777777777777 ||Cobb| n dr|"|n
jo49 Very dense, moist, gray-brown, Silty SAND from GZ t0 70 fSet
65 - with cobbles (SM); fine to coarse sand, few ’
X SPT_|128(22-36-50| © L SM fine to coarse gravel, low plasticity
17 /2" overconsolidated fines.
1 (Refusal) Less Weathered Springwater Formation
] 6" diameter cobble at 66.0feet.
Hard, moist, light brown-gray, Sandy SILT
l644 1 with gravel and cobbles (ML); low plasticity,
70 fine to coarse gravel, fine to coarse sand, Hard, slow drilling
X SPT_| 64 |36-39-50 o i overconsolidated. ' ' from'70 t0 75 o
1 " ess Weathered Springwater Formation
18 /0 ML | Less Weathered S ter F ti bb !
Cobble at 69.0 feet. cobbies.
1 (Refusal)
639 | Very dense, moist, light brown-gray, Silty
75t SPT [232 50/3" o 1 SAND (SM); fine to coarse sand, low plasticity
- lidated fines.
- 19 Refusal overconso
( ) Less Weathered Springwater Formation
| SM Large cobble/small boulder from 77.0 to
1 78.0 feet. No cobbles below
] 78.
j634
804+ cpt 997 50/4" A Few fine to coarse gravel below 80.0 feet.
1 20 (Refusal) Borehole completed
1 at 80.3 feet below
ground surface
1 (bgs).
1629 1
85+
1624 i
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'209
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-212

i Final Depth
s 04/20/2021 - 04/21/2021 clent Portland Water Bureau TP 80.2 ft bgs
coodntes 7740516.2 E, 660449.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 711.3 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o Y o | e RESISTANCE = =
L S n BLOWS/FT = =
CLS Szl 22 | 1003040 | X|an REMARKS |2
= = =z
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
w ﬁ o s 3 (@) o O O WATER CONTENT| 2 TESTS o
o< X o | O o MC O ~
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
Medium stiff, moist, orange-brown, ELASTIC |Flush-mount
1 SILT (MH); high plasticity. monument
] Residual Soil of the Springwater Formation |installed. VWP
installed at 28.5 feet
1 and grouted into
] borehole.
707 S/N: 2113122
51 Plowed field at
X SPT | 95 2-3-5 m O ground surface.
™ (N=8)
MH
702 |
10 )
Becomes stiff at 10.0 feet.
1A|SPT_|100| 3-4-6 m O
™2 (N=10)
1697 |
1 5 T Y T I T e
’/ Very stiff, moist, red-brown, FAT CLAY (CH);
X SPT_|100| 15-7-11 . / high plasticity.
1 3 (N=18) % Residual Soil of the Springwater Formation
ke 7
201 / SH_4 advanced at
l SH_4|114 600 psi from 20 to
/ CH 21 feet and at 800
1 / psi to refusal at 21
il / Becomes orange-brown at 22.5 feet. to 21.3 feet.
SH 5| 54 / SH_5 advanced at
, - 500 psi from 22.5 to
[687 5] / . 23.5 feet and at 700
Bec_omes :snﬁat 25.0 feet. psi from 23.5 to
| SPT_|100| 4-5-6 HO: / edium stiff, wet, orange-brown, gray, and 24.5 feet
6 (N=11) / black., ‘Sanc!y ELASTIC SILT (MH); high
1 / plasticity, fine to coarse sand, relict texture,
] sensitive.
SPT_|100| 2-2-3 | m ——o- Sensitive Saprolite of the Springwater
les2 T 7 (N=5) MH Formation
Becomes orange and gray at 27.5 feet.
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'212
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-212

i Final Depth
s 04/20/2021 - 04/21/2021 clent Portland Water Bureau TP 80.2 ft bgs
coodntes 7740516.2 E, 660449.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 711.3 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
ocation Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarz ?yap”;mer 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o —a 2 | R RESISTANCE = 3
—SEHY = | T ” BLOWS/FT a Z
Lo S|z 22 | w204 ||y REMARKS | 2
= = =z
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo G @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ = a O O MC Q >
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
Medium stiff, wet, orange-brown, gray, and |SH_8 advanced at
1| SH_8|100 black, Sandy ELASTIC SILT (MH); high 400 psi from 30 to
] plasticity, fine to coarse sand, relict texture, |31 feet and at 500
sensitive. psi from 31 to 32
1 SPT_|100| 2-2-3 " 1o Sensitive Saprolite of the Springwater feet.
] 9 (N=5) Formation SPT_9: Oven Dried
1677 Grades to ELASTIC SILT with sand (MH) at | PI=12.5
35+ MH | 32.0feet, becomes gray, brown, and (PL, LL=34.3, 46.8).
MIsH 11100 yellow. SH_lO.advanced at
= Grades to Sandy ELASTIC SILT (MH) at 450 psi from 35 to
E 0 35.0 feet, becomes gray-brown. 36 feet and at 450
] SPT_|100| 2-5-11 n O Becomes very stiff, gray-brown, red, to 750 from 36 to
11 (N=16) green, and black, with trace fine to coarse |36.75 feet.
E ravel at 36.75 feet.
lo72 g *
40 Very stiff, moist, gray-brown, Sandy SILT iT—TE{_éZ Oven Dried
1A|SPT_|100| 5-8-18 Hu (ML); low plasticity, fine to coarse sand. (P[ LL =317,355)
] 12 (N=26) Less Weathered Springwater Formation rem TR =k
ML . .
] Becomes hard, moist, with few gravel at
X SPT_|100|5-37-50/| © i fewg
] 13 4 42.5 feet.
je67 (Refusal) Cobble at 44.0 feet.
i erusal) | ... ..o+l gy
45 I SPT |149 " 9) | Very dense, moist to wet, gray-brown, Silty Rod chatter on
- 31-50/2 . ) gravel below 45
1 14 ¢ SAND (SM); fine to coarse sand, trace fine to foet
1 (Refusal) coarse gravel, low plasticity fines. ’
Less Weathered Springwater Formation
i SM
j662 ]
501 Becomes gray, orange, and brown at 50.0 Softer drilling from
1A |SPT_|100| 11-4-4 | O \ feet ; 50 to 55 feet.
T 15 (N=8) Medium stiff, moist, light brown and orange,
ELASTIC SILT (MH); high plasticity, sensitive.
1 MH Sensitive Saprolite within Less Weathered
| Springwater Formation
f657
%51 . SEiff, moist to wet, gray-light brown, Sandy | o, =2 " Dried
{A|SPT_{100| 3-3-10 ‘Ho ELASTIC SILT (MH); high plasticty, fine to | o™ 10 o o
] 16 (N=13) coarse sand, relict clastic texture, sensitive. P T e
MH Sensitive Saprolite within Less Weathered
1 Springwater Formation
1652 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'212
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-212

i Final Depth
s 04/20/2021 - 04/21/2021 clent Portland Water Bureau TP 80.2 ft bgs
coodntes 7740516.2 E, 660449.2 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 711.3 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | | S
o — o0 X RESISTANCE =
e e = e ) BLOWS/FT a 5
L [%2]
Ly 2| z2] 2E 10 20 3 40 | < | Y REMARKS | 2
> o E = o § Q> s e o |9 MATERIAL DESCRIPTION AND E
b % S 105 @ O |0 WATERCONTENT| o | = TESTS =
mLag 2|8 (Vo) 2 S
= =z o | ATTERBERGLL/PL| D g
% 20 40 60 80
SPT | 17 [15-20-17 7 Dense, wet, gray-brown, Silty GRAVEL with
1 17 (N=37) u Cu Al sand (GM); fine to coarse gravel, fine to
] B y coarse sand, low plasticity fines.
‘0 (¥ GM | Less Weathered Springwater Formation
5 Ta
] 41 a
1647 Pol
65’1 SPT_|123|38-50/3"| © CHE Very dense, moist to wet, gray, Silty SAND
1 18 (Refusal) (SM); fine to medium sand, low plasticity
1 fines, relict texture.
Less Weathered Springwater Formation
1642 | e
70 X1 SPT_|100 50/ 4" ' B SR Becomes moist, no relict texture below ::rfr:::gjlr!:ilvz:g:’n 70
1 19 (Refusal) 70.0 feet. t0 75 foot.
1 SM
l637 1 _ Cf)pcrete -like
751 " |- drilling at
= SPT_|100| 50/3 L 1 approximately 78
1 20 (Refusal) feet; likely mudflow
E deposit.
j632 ]
80 4+edcpT | 27 | EA/HT Non-plastic fines below 80.0 feet.
— /2
1 21 (Refusal) Borehole completed
at 80.2 feet below
i ground surface
i (bgs).
j627 ]
85
1622 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'212
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-214

s 05/07/2021 et Portland Water Bureau O 80.1 ft bgs
coodntes 7741171.8 E, 660494.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
EE‘Z;Z” 714.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o ¥ o x RESISTANCE = =
e e = e ) BLOWS/FT a 5
CLSE S Z] ZE | 020234 |9 REMARKS 1 2
S ED S | Y] 95 T 5| o MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC) Q >
= o s w ( %) o
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Soft, moist, orange-brown, ELASTIC SILT Plowed field at
(MH); high plasticity. ground surface.
Residual Soil of the Springwater Formation
710
5 4
X SPT_|100| 2-1-3 |m @)
™ (N=4)
MH
705
10+ : ) )
Becomes medium stiff at 10.0 feet.
X SPT_|100| 2-34 e 7 f
™2 (N=7)
700
15+ .
Becomes stiff at 15.0 feet.
1A |SPT_|100| 4-6-7 HO:
1 3 (N=13)
v/ Very stiff, moist, gray-brown and orange, FAT
leos CLAY (CH); high plasticity.
20 / Residual Soil of the Springwater Formation
X SPT_|100| 5-8-9 o /
|l (N=17) /
i : / CH | Becomes gray, orange, and red at 22.5
SPT_|100| 4-6-10 mo / foot
koo T4 S (N=16) %
25] / Becomes stiff, gray and orange at 25.0
I spt_|100| 468 | mo / foot
6 (N=14) /
1 / oft, wet, brown and orange, Sandy ELASTIC
] SILT (MH); high plasticity, fine to medium
SPT_|100| 3-2-2 |m ) sand, relict texture, sensitive.
less 1 7 (N=4) MH Sensitive Saprolite of the Springwater
Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'214
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-214

i Final Depth
s 05/07/2021 et Portland Water Bureau e 80.1 ft bgs
coodntes 7741171.8 E, 660494.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
EE‘Z;Z” 714.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | | B
o oY @ | R RESISTANCE = =
> - S > - I =
ESEF 3 |z s | 2o, ), rewanss |
= = =z
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q >
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT |100| 2-3-4 Loose, wet, orange-brown, gray, and black, |SPT_8: Oven Dried
1 8 (N=7) u I ! Silty SAND (SM); fine to coarse sand, high PI=15.2
] plasticity fines, relict clastic texture, (PL, LL=36.5,51.7).
SV [sensitive. SPT_9: 42.1% fines
X sPT 100! 2-3-5 i o Sensitive Saprolite of the Springwater by ASTM D1140
i 9 - (N=8) Formation Gravelly drilling at
1680 - Becomes gray-orange, Silty SAND with 32.5 feet.
351 _gravel (SM) at 32.0feet. /|SPT_10: Oven Dried
1YISPT |100|10-15-22 ol u Dense, moist, gray-brown, Silty SAND with PI=1.1
10_ (N=37) gravel (SM); fine to coarse gravel, fine to (PL, LL = 24.6, 25.7).
E coarse sand, low plasticity fines, weakly
] SM | cemented. SPT_11:27.1% fines
X SPT_|100(17-17-31| © m | Less Weathered Springwater Formation | by ASTM D1140
675 A 11 (N=48)
40YIspr | 144|1550/3"| © { [T sp [Very dense, moist, gray-brown, Silty SAND
1 12 (Refusal) with boulders (SM); fine to coarse sand, few |Bouncing on
1 \\ﬁne gravel, low plasticity fines. boulder from 41 to
|_Less Weathered Springwater Formation _ /, 43 feet.
E Boulder from 41.0 to 43.0 feet. Softer drilling at 43
] \_Less Weathered Springwater Formation _ | feet.
1670 Very dense, moist to wet, gray-brown,
45+ orange, and dark brown, Silty SAND (SM);
X SPT_[120 6-19-50/ o [ fine to coarse sand, few fine gravel, low
13 3" SM plasticity fines.
E (Refusal) Less Weathered Springwater Formation
le65 |
501 . Medium dense, wet, brown, Silty SAND (SM);
{A[SPT_|100| 3-3-11 © fine to medium sand, high plasticity fines,
] 14 (N=14) sensitive.
Sensitive Saprolite within Less Weathered
1 Springwater Formation
fee0 |
55 SM
X SPT_| 22 7-7-7 u
1 15 (N=14)
les5 |
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'214
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-214

i Final Depth
s 05/07/2021 et Portland Water Bureau e 80.1 ft bgs
coodntes 7741171.8 E, 660494.8 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 714.4 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o .
Lol & = W PENETRATION | S
o — o X RESISTANCE =
e e = e % BLOWS/FT 2 =
SO S 2| 2E | 102002040 ||y REMARKS | 2
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo G @ O |0 WATERCONTENT| o | = E =
o< E <§E a O O (MC) O TESTS ~
w %)
= N <§E o | ATTERBERGLL/PL| D g
2 20 40 60 80
SPT |100(10-13-14 1. Medium dense, wet, brown, Silty SAND (SM); | SPT_16: Oven Dried
1 16 (N=27) p—im 11 fine to medium sand, low plasticity fines. PI=NP
] 11 Less Weathered Springwater Formation (PL, LL=29.7, NP).
1t sm | Becomes gray-brown and orange with
1 14 trace fine gravel at 60.0 feet.
fes0 | 1
4 n o J Y S
65 SPT_| 0 50/0 DB" Very dense, wet, dark gray, Poorly Graded :: I:i (igli::ftfrom
1117 (Refusal) O 4 GRAVEL (GP). :
1 Q° Less Weathered Springwater Formation
, e
O .
1 ]
f645 %
70 = SPT_|100| 50/1" e, QC GP Chattering on gravel
1 18 (Refusal) b OB" at 70 feet.
o
] (@GP
o
, <9
, 52
le40 O
7S=1SpT_| 68 | 50/3" @S Very dense, wet, gray, Poorly Graded GRAVEL
1 19 (Refusal) ool with silt and sand (GP-GC); fine gravel, fine to
] D ["20 “ coarse sand, low plasticity fines.
o] GP- Less Weathered Springwater Formation
1 e GM
'
l635 e
S0t SDT 212 cOn/q" ellenn |
R il e =T | Very dense, moist, red-gray, Silty SAND (SM);
1 20 (Refusal) fine to coarse sand, low plasticity fines. Borehole completed
Less Weathered Springwater Formation at 80.1 feet below
] ground surface
| (bgs).
630 |
85+
fe25 |
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'214
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility

Project Location: Multnomah County, OR

Project Number: 6084.0

Log of Boring
FF-B-215

D 04/29/2021 - 04/30/2021 clert Portland Water Bureau PR 80.3 ft bgs
coodntes 7741377.9 E, 660488.4 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 717.1 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
o — U X RESISTANCE T g
ESER 3|2 s | 2o, |2, ewars |
> o« Ed 2 | Y| 9 5 I N 51 % MATERIAL DESCRIPTION AND 3
E E & s| & 8 o) 8 O WATER CONTENT 8 2 TESTS 5
L85 5|3 (MC) 3 3
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Soft, moist, orange-brown, ELASTIC SILT Plowed field at
(MH); high plasticity. ground surface.
Residual Soil of the Springwater Formation
713
5 i :
X SPT_|100| 1-2-1 |m o
™ (N=3)
708 MH
10 :
Becomes soft at 10.0 feet.
X SPT_|100| 2-2-2 |m o
] 2 (N=4)
703
15+ .
Becomes stiff at 15.0 feet.
X SPT_|100| 2-3-7 m O
1 3 (N=10)
v/ Stiff, moist, gray and orange, FAT CLAY (CH);
1698 high plasticity.
20 / Residual Soil of the Springwater Formation
X SPT_|100| 4-5-5 | mfo— /
A g (N=10) /
X SPT_|100| 4-6-7 HO. %
leos A 5 (N=13) / cH
25 /
X spT_|100| 4-6-8 = /
6 (N=14) /
1 / ery loose, wet, orange-brown, Silty SAND
] / SM); fine to coarse sand, high plasticity
SPT_|100| 5-4-4 B O / fines, relict clastic texture, sensitive.
1688 1 7 (N=8) 7 Sensitive Saprolite of the Springwater
LTI S\ | Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'215
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-215

i Final Depth
s 04/29/2021 - 04/30/2021 clent Portland Water Bureau TP 80.3 ft bgs
coodntes 7741377.9 E, 660488.4 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
EE‘Z;Z” 717.1 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o Y o | e RESISTANCE = =
oS HS s | & ” BLOWS/FT 2 5
Coaer S|z =k 10 20 3 40 | < |9 REMARKS | 2
'~ Z —
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q ~
; Q)< S e ( ) AN Q
vz | | ATTERBERGLL/PL| D <
2 20 40 60 80
SPT (100! 1-1-3 o Very loose, wet, orange-brown, Silty SAND  |SPT_8: 48.3% fines
1 8 (N=4) . I / (SM); fine to coarse sand, high plasticity by ASTM D1140
] fines, relict clastic texture, sensitive. SPT_8: Oven Dried
Sensitive Saprolite of the Springwater PI=16.8
1 SPT 1100 1-2-4 u o Formation . (PL, LL=34.8,51.6).
] - ~ SM | Becomes loose, gray-brown, with trace
j683 9 (N=6) gravel at 32.5 feet.
357 Becomes medium dense at 35.0 feet.
14A|SPT_|100| 3-4-12 u @)
™ 10 (N=16)
] om Medium dense, moist, gray-brown, Silty Ezit\t:;;nsir;vtel
SPT_|100| 8-7-17 SM SAND (SM); fine to coarse sand, low plasticity ’ )
1678 T 11 (N=24) fines, relict clastic texture.
40 - : Less Weathered Springwater Formation _ | G ayel from 40 to
X SPT |1281]12-12-50 ¢) [ Hard, wet when worked, gray-brown, Sandy |43 5 feet.
) 12_ /2" : SILT (ML); low plasticity, fine to coarse sand, SPT_12: Oven Dried
| (R £ |) trace fine to coarse gravel, relict clastic PI=3.6
erusa !
ML |texture. (PL, LL = 29.0, 32.6).
A Less Weathered Springwater Formation Gravel from 43.5 to
1673 1 45 feet.
4 wooo e
45 SPT_| 0 50/0 Boulder from 45.0 to 47.0 feet. Z?L;Liir from 45 to
. 13 (Refusal) Less Weathered Springwater Formation ’
] Gravel from 47.0to 48.0 feet.
A _Less Weathered Springwater Formation _(Soft drilling at 48
1 Very stiff, moist, orange-brown, LEAN CLAY feet.
je68 (CL); low plasticity.
50+ Less Weathered Springwater Formation
X SPT_|100| 7-8-16 OF) | cL
1 14 (N=24)
Medium dense, wet, orange-brown and dark\
1 lbrown, Silty SAND (SM); fine to coarse sand, \\
less3 | trace gravel, low plasticity fines, relict clastic
texture, sensitive.
55 Sensitive Saprolite within Less Weathered
X SPT_|100| 2-6-10 L O pringwater Formation
15 (N=16) SM | Very stiff, wet when worked, brown, gray, ‘1
1 ,'and red, Sandy SILT (ML); low plasticity, fine \‘
] ,'to coarse sand, relict clastic texture, \
sensitive. !
1658 1 Sensitive Saprolite within Less Weathered
ML Springwater Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'215
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-215

i Final Depth
s 04/29/2021 - 04/30/2021 clent Portland Water Bureau TP 80.3 ft bgs
coodntes 7741377.9 E, 660488.4 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 717.1 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o Y o | e RESISTANCE = =
=S HS s | T ” BLOWS/FT a Z
Lo S|z 22 | w204 ||y REMARKS | 2
= = P
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo G @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ = a O O (MC) Q >
= o s w %) (@]
v |« | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT |100| 6-8-18 Very stiff, moist to wet, brown, gray, and red, |SPT_16: Oven Dried
1 16 (N=26) e ELASTIC SILT (MH); high plasticity, fine to PI=4.8
] MH |coarse sand, relict clastic texture, sensitive. | (PL, LL = 35.2, 40.0).
Sensitive Saprolite within Less Weathered
1 Springwater Formation Gravel at 63 feet.
] Very dense, moist, gray-red, Silty SAND with
|623 1. gravel (SM); fine to coarse gravel, fine to
65 = SPT [132 50/3" : s ARk coarse sand, low plasticity overconsolidated
1 17_ (Refusal) fines, moderately cemented.
Less Weathered Springwater Formation
j648 ]
70’X SPT_|201| 50/5" o N AR Becomes gray-brown at 70.0 feet. Layered harfj _and
1 18 Refusal ‘ , less hard drilling
(Refusal) from 70 to 75 feet.
, SM
[643 ] .
7S1X1sPT_|198| 50/5" © LAERE Becomes Silty SAND (SM) at 75.0 feet. Very dense, gravelly
1 19 Refusal ‘ _ ' drilling from 75 to
(Refusal) 80 feet.
|638 1 Becomes red-brown, Slity SAND with
80 =1 spT 168! 50/3" gravel (SM) at 80.0 feet.
1 20 (Refusal) Borehole completed
1 at 80.3 feet below
ground surface
. (bgs).
1633 1
85
[628 1
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'215
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-216

s 04/21/2021 et Portland Water Bureau PR 80.3 ft bgs
oot 7740768.6 E, 660320.0 N Ceoen  Lacamas Consulting e o] Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 715.5 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
e | W PENETRATION | B
T =R Y RESISTANCE = =
ESEE Sz 22| 9% w0 |2y REMARKS | 2
= o E ] g Q % —_ a% 8 MATERIAL DESCRIPTION AND iy
LHEe Y| & @m0 |0 WATER CONTENT = =
o '<_E W= = O O 4] TESTS v
L85 5|3 (MC) 3 3
o 2| & | ATTERBERGLL/PL| D> 5
% 20 40 60 80
Medium stiff, moist, red-brown, ELASTIC SILT |Dirt road at ground
(MH); high plasticity. surface.
Residual Soil of the Springwater Formation
711
5 4
X SPT_|100| 2-34 m O
™ (N=7)
706
101 ' MH | Becomes medium stiff, orange-brown at
1A|SPT_|100| 3-3-5 B O 10.0 feet.
™2 (N=8)
701
151 Becomes stiff at 15.0 feet.
1A |SPT_|100| 4-5-7 LI
1 3 (N=12)
j696
201
X SPT_|100| 4-5-8 O v Very stiff, moist, gray, FAT CLAY (CH); high
4 (N=13) plasticity, interlayered with orange and dark
) / brown, LEAN CLAY (CL); low plasticity.
i : Residual Soil of the Springwater Formation
SPT_|100| 6-8-10 = /
ot T S (N=18) %
25 / CH
1Y|spT_|100| 5-7-10 » /
w6 (N=17) %
i Not interlayered with lean clay below
X SPT_|100| 4-6-10 [ % 275 feet, '
A7 (N=16) ' /
l686 7/
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'216
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-216

i Final Depth
s 04/21/2021 et Portland Water Bureau TP 80.3 ft bgs
coodntes 7740768.6 E, 660320.0 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
;uerjzf;n 715.5 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o —a 2 | R RESISTANCE = 3
—SEHY = | T ” BLOWS/FT a Z
Lo S|z 22 | w204 ||y REMARKS | 2
'~ Z —
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
w ﬁ o s 3 (@) o O O WATER CONTENT| » 2 TESTS o
wm < E o Q o (MC) @) x
= < S | %) @)
vz | | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT_[100| 3-1-3 7 /A CH |very stiff, moist, gray, FAT CLAY (CH); high
1 8 (N=4) u e plasticity
] Residual Soil of the Springwater Formatio
Soft, wet, orange and gray, Sandy ELASTIC SPT 9: Oven Dried
Lorr|wo) 222 [0 v S s ety s o 0 i
i 9 (N=4) MH Sensiti i 4 p " (PL, LL=40.2, 63.2).
1681 ensitive Saprolite of the Springwater
35+ Formation
X SPT 100! 1-2-3 ™ 0 Becomes orange-gray-dark brown at 32.5
. — feet.
E 10 (N=5) Becomes medium stiff, gray-brown and
, _blackat350feet. ,
X SPT_|100| 2-3-8 ] @) Medium dense, wet, gray-brown, Silty SAND
1 11 (N=11) (SM); fine to coarse sand, trace fine gravel, Gravelly drilling at
676 401 high plasticity fines, relict clastic texture, 39 feet.
SM sensitive.
- SPT_| 0 |8-11-13 n Sensitive Saprolite of the Springwater
12 (N=24) Formation
] Very dense, moist to wet, gray-brown, Silty
SPT_|100| 7-18-49 © it SAND with cobbles (SM); fine to coarse sand,
ls71 1 13 (N=67) trace fine to coarse gravel, low plasticity
45 ) fines. Cobbles and gravel
X SPT |120/26-33-50 e Bl Less Weathered Springwater Formation from 45 to 50 feet.
™ 14 /3" H{sm
1 (Refusal)
j666
501 Very dense, moist, gray-brown, Silty SAND
1 SPT_|100|25-39-36| © i with cobbles (SM); fine to coarse sand, trace
] 15 (N=75) gravel, low plasticity overconsolidated fines.
Less Weathered Springwater Formation
SM
j661
S5 SPT_|114 50/3" 1 Becomes moderately cemented at 55.0
1 16 (Refusal) feet.
1 - —————————————————1Softer drilling from
Very.st?f'f, moist, gray, LEAN CLAY (CL); low 57 to 65 feet,
1 plasticity.
1 CL | Less Weathered Springwater Formation
1656
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'216
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-216

i Final Depth
s 04/21/2021 et Portland Water Bureau e 80.3 ft bgs
coodntes 7740768.6 E, 660320.0 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 55 Track Mounted
i\ueer;Zn 715.5 ft. Sgl‘nllfagm Western States Soil Conservation, Inc. gg;eter 5.00 in
ocation Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarz ?yap”;mer 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o —a 2 | R RESISTANCE = 3
e e = e % BLOWS/FT 2 =
SO S 2| 2E | 102002040 ||y REMARKS | 2
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
= s = | © @ O |0 WATERCONTENT| o | = TESTS =
BL5g s |2 T | Mo 2 5
= N = o | ATTERBERGLL/PL| D <
< [a)
% 20 40 60 80
SPT |100/| 8-10-19 o m Very stiff, moist, gray, LEAN CLAY (CL); low
7 17 (N=29) plasticity.
] CL | Less Weathered Springwater Formation
] Dense, wet, gray, yellow, red, and brown,
1 Silty SAND (SM); fine to coarse sand, high
[651 SM plasticity fines, relict clastic texture
65 | 7 7’
sensitive.
1 SPT_|100| 8-16-17 o, Sensitive Saprolite within Less Weathered
7 18 (N=33) g\ [SPringwater Formation ___________ /
Dense, moist, gray, yellow, red, and brown,
E Silty SAND (SM); fine to coarse sand, low Harder drilling at 68
] \\plasticity fines. I feet.
1646 ' |_Less Weathered Springwater Formation _ /,
70*x SPT_|160| 50/5" o ‘R Vgry dense, m0|st,.gray—brown, Silty SAND
1 - with gravel (SM); fine to coarse gravel, fine to
19 (Refusal) S\ |coarse sand, low plasticity fines.
E Less Weathered Springwater Formation
1641 |
"S1X|spT_|186|47-50/1"| © N[ 11T [Very dense, moist, gray-brown, Silty SAND
1 20 (Refusal) : (SM); fine to coarse sand, overconsolidated
1 fines, moderately cemented.
SM Less Weathered Springwater Formation
j636
80 x1spT [114] 50/3" O
1 21 (Refusal) Borehole completed
1 at 80.3 feet below
ground surface
1 (bgs).
1631
85
1626
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'216
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR FE-B 217
Project Number: 6084.0 B
D 04/22/2021 - 04/23/2021 clert Portland Water Bureau R 80.0 £t bgs
oot 7740994.0 E, 660223.3 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\uerj:;f)n 719.5 ft. ggnnllfagm Western States Soil Conservation, Inc. gg;eter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
A W PENETRATION | | 5
o o—a| 2@ | R RESISTANCE = =
—>I> = | % BLOWS/FT o REMARKS 2
Y =- S 2| 2E 10 20 30 40 | < | 9 z
S o E 5 5 g Q> — ES A MATERIAL DESCRIPTION AND 3
LWa % = | ©| @O |0 WATERCONTENT| o | = TESTS L
BL5g s |2 T | Mo 2 5
= N <§E o | ATTERBERGLL/PL| D g
%2 20 40 60 80
Medium stiff, moist, red-brown, ELASTIC SILT |Flush-mount
(MH); high plasticity. monument
Residual Soil of the Springwater Formation |installed. VWP
installed at 38 feet
and grouted into
] borehole.
715 S/N: 2113124
5 : : Plowed field at
X SPT |100| 2-2-4 B O ground surface.
1 (N=6)
710 1
01 ' . Becomes stiff at 10.0 feet.
1A|SPT_|100| 3-5-6 B O ,
2 (N=11) MH
705
15
X SPT_|100| 3-4-8 m o
3 (N=12)
700
201
X SPT_|100| 4-4-8 HO
] 4 (N=12)
X SPT_|100| 4-6-9 L gy
i 5 (N=15) : : / Stiff, moist, orange and gray, FAT CLAY (CH);
1695 high plasticity.
25 / Residual Soil of the Springwater Formation [SH_6 a.dvanced at
I SH_6(128 / Becomes gray, orange, and black with 450 psi from 25 to
/ CH trace fine to coarse sand at 25.0 feet. 26 feet and at 800
/ psi from 26 to 26.5
il / Becomes very stiff at 27.5 feet. feet.
SPT_|100| 6-8-10 » /
1 7 N=18 ‘
l690 (N=18) 7/
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'217
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-217

i Final Depth
s 04/22/2021 - 04/23/2021 clent Portland Water Bureau TP 80.0 ft bgs
oot 7740994.0 E, 660223.3 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
;uerjzf;n 719.5 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 5.00 in
oceten Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarzl . 140 1b / 30 in / Automatic
o )
Lol & = W PENETRATION | S
o — o0 X RESISTANCE =
e e = e ) BLOWS/FT a 5
L [%2]
Y= 2 &2 25| 02034 |[Z|Y REMARKS 1 2
= o E =5 g Q> s e o |9 MATERIAL DESCRIPTION AND E
oo % G @ O |0 WATERCONTENT| o | = TESTS =
BL5g s |2 T | Mo 2 5
= 75 < | x | ATTERBERGLL/PL| D <
% 20 40 60 80
7 Stiff, moist, orange and gray, FAT CLAY (CH); |SH_8 advanced at
1M SH_8| 84 / CH | high plasticity. 500 psi from 30 to
] / Residual Soil of the Springwater Formation |31 feet and at 750
Becomes gray and red at 30.0 feet. psi from 21 to 32
1 SPT_|100 2-4-6 u © Stiff, wet, gray, red, and light brown, ELASTIC |feet.
] 9 (N=10) MH | siLT (MH); high plasticity, sensitive.
lsss Sensitive Saprolite of the Springwater
35+ Formaton ,|SH_10 advanced at
MisH 11116 Stiff, wet, orange-brown and gray, Sandy 350 psi from 35 to
— ELASTIC SILT (MH); high plasticity, fine to 36 feet and at 600
E 0 coarse sand, sensitive. psi from 36 to 37
1YIspT |100] 2-3-6 - H o MH | sensitive Saprolite of the Springwater feet.
11 (N=9) Formation SPT_11: Oven Dried
1 P1=4.7
je80 40. (PL, LL = 41.5, 46.2).
SH_1]212 Very stiff, moist, gray-brown and red, Sandy |SH_12 advanced at
. 2 |100| 8-10-13 am ML SILT (ML); low plasticity, fine to coarse sand. |800 psi for 1".
T SPT_ (N=23) Less Weathered Springwater Formation  |SPT_13: Oven Dried
3! ! | ¢ o< __ PI=3.7
4 Medium dense, wet, gray-brown, Silty SAND (PL, LL = 34.2, 37.9).
X SPT_| 55 |13-17-12 © o SM (SM); fine to medium sand, trace fine gravel, |Gravelly drilling at
ls75 ] 14 (N=29) low plasticity fines, relict clastic texture, 42.5 feet.
45 sensitive. Cobbles
X|spT_|123|25-50/3"| © . \_Less Weathered Springwater Formation _ | encountered
A 15 (Refusal) Very dense, wet, gray-brown, Silty SAND with |, ot\ween 45 and 48
i gravel and cobbles (SM); coarse gravel, fine | foat.
to medium sand, low plasticity fines, relict
i texture.
i Less Weathered Springwater Formation
1670 . No cobbles below 48.0 feet.
5071 SPT_|159|27-50/1" o) [N Gravelly drilling
- |- from 50 to 57 feet.
11 16 (Refusal) SM
1665 55
| n
=<1 SPT_|200| 50/3 © . Becomes Silty SAND (SM); few gravel at
. 17 (Refusal) 55.0 feet; overconsolidated fines,
] moderately cemented. il
Hard, moist, light gray, LEAN CLAY (CL); low | C/2vey drilling at 57
- . feet.
1 plasticity, overconsolidated.
1 CL | Less Weathered Springwater Formation
1660
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'217
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-B-217

i Final Depth
s 04/22/2021 - 04/23/2021 clent Portland Water Bureau TP 80.0 ft bgs
oot 7740994.0 E, 660223.3 N Ceoesn® Lacamas Consulting e Mud Rotary/CME 800 Track
i\ueer;Zn 719.5 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 5.00 in
ocation Carpenter Lane Nursery ;‘;iii:jg/y Susan Bednarz / Susan Bednarz ?yap”;mer 140 1b / 30 in / Automatic
B e | W PENETRATION | B
o —a 2 | R RESISTANCE = 3
—SEHY = | T ” BLOWS/FT a 5
Lo S|z 22 | w204 ||y REMARKS | 2
'~ Z —
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
w ﬁ o s 3 (@) o O O WATER CONTENT| » > TESTS 0
o < B o | O © MC O ~
; Q)< S e ( ) AN Q
v |« | ATTERBERGLL/PL| D <
% 20 40 60 80
SPT_|100| 7-14-21 Hard, moist, light gray, LEAN CLAY (CL); low
1 18 (N=35) © u plasticity, overconsolidated.
] Less Weathered Springwater Formation
CL
5% 651 ) Very dense, moist and wet, Silty SAND with | 012! 3t 643 feet
I SPT_|156 9'50/3 o B Cobbles (SM); fine to medium sand, layered
| 19 (Refusal) high plasticity and low plasticity fines, relict
| clastic texture, sensitive.
SM Sensitive Saprolite within Less Weathered
| Springwater Formation
i Two cobbles at 67.0 feet.
60 70 Hard d
w0 | | e e — = — — — Rttt ard cemente
X SPT_|128|21-41-50 o i Vgry dense, moist, .gray-brown, Silty SAND drilling from 70 to
1 with Gravel (SM); fine to coarse gravel, fine
20 /2" . 75 feet.
1 to coarse sand, low plasticity
(Refusal) overconsolidated fines, weakly cemented.
1 Less Weathered Springwater Formation
j645
751 SPT_|227| 50/4" o | SM Hard gra\;els from
] 21 (Refusal) 75 to 80 feet.
j640
on CDT o [ullaW/alll
oY ST U JU7 0
) 22 (Refusal) Borehole completed
at 80 feet below
1 ground surface
] (bgs).
1635
85+
1630
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOI‘ll‘lg FF'B'217
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR FF SC 203
Project Number: 6084.0 - -
i Final Depth
b 05/03/2021 et Portland Water Bureau TP 80.0 ft bgs
coordinares 7740510°5 EI 661024°3 N Ess:lctl’;:itca‘ Lacamas Consulting g/\"get%;i/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
;uerjzf;n 706.8 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 6.00 in
oceten Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
e | W PENETRATION | 5
o ¥ o x RESISTANCE = =
e e = e % BLOWS/FT 2 =
a
CHET 2 EZ 22 | 0202840 |Z]Y REMARKS 1 2
S o EFO 2| Y 95 S M A N =3 MATERIAL DESCRIPTION AND S
oo % G @ O |0 WATERCONTENT| o | = TESTS =
mLag 2|8 (Vo) 2 S
= =z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Moist, orange-brown, ELASTIC SILT (MH); Borehole
1 high plasticity. instrumented with a
] Residual Soil of the Springwater Formation | 2" ID standpipe
C 11100 piezometer with
Rirre R : 010 slot and 10/20
@ GS_1/100 O sand; flush-mount
monument at
702 54— surface.
] Well ID #: L142278
Start Card
—+ #:1051771
] @ C_2|100 O Driller used water to
GS 2| 87 reduce friction on
E drill casing during
installation.
1697 101l MH
C 3|87
ooz . Wl Gs_3| 100 o
Cc 4197
] @ GS 4/100 0 Becomes orange-brown and black at 19.0
[687 204U~ - v _feet. | Fat clay swelling;
1 / Moist, gray and brown, FAT CLAY (CH); high  |sample recovery
/ plasticity. over 100% from 20
T Residual Soil of the Springwater Formation |to 30 feet.
Wl c_s 100 o /
GS_5(103 /
] / CH
1682 551 |
Becomes gray, red, and orange below
. / 25.0 feet.
1 / Moist, orange-brown, gray, and black, Sandy |
1l || €6 (127 // [ELASTIC SILT (MH); high plasticity, fine to |
/ medium sand, relict texture, sensitive.
Rina : : MH Sensitive Saprolite of the Springwater GS_6: Oven Dried
% GS_6/100 A Formation PI=21.4
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOl‘lng FF'SC'203
Vertical Datum: Portland Vertical
underground Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility Log of Boring
Project Location: Multnomah County, OR
Project Number: 6084.0 FF-SC-203
b 05/03/2021 et Portland Water Bureau R 80.0 £t bgs
Coordinates 7740510.5 E, 661024.3 N Ej::fg:'tca‘ Lacamas Consulting xgetrhyii/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
i\uerj:;f)n 706.8 ft. ggl‘nllfagm Western States Soil Conservation, Inc. g‘gl:neter 6.00 in
oceten Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
e | W PENETRATION | 5
o — g 2| R RESISTANCE T g
EgEr S |z ¢ 020 30 40 | X9 REMARKS |2
S ZY 29| 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
LGialsl 2| 0| @Q |0 WATERCONTENT| ¢ | = TESTS o
D<A £ |38 | Mo 3 3
= 75 < | x | ATTERBERGLL/PL| D <
4 20 40 60 80
7 Moist, gray and orange, FAT CLAY (CH); high |(PL, LL=37.9,59.3). |- H
1 / CH plasticity. Driller did not use
Sensitive Saprolite of the Springwater water to drill from
¥ GS_7|200 O MH \Eoirna}'igrl 777777777777777777 /130 to 40 feet.
1 C 7 1100 Wet, brown, gray, and yellow, Sandy ELASTIC
] - SM ']SILT (MH), high plasticity, fine to coarse sand, ,’
Irelict clastic texture, sensitive. "
f672 354 | Sensitive Saprolite of the Springwater I Clay swells up into
] \formation j’ rods at 35 feet.
|Wet, brown, gray, and yellow, Silty SAND |
E 'lwith gravel (SM); fine to coarse gravel, fine to,‘
C_8 |100 SM |icoarse sand, high plasticity fines, sensitive. S
1 | Sensitive Saprolite of the Springwater I S?”'C dr||I|n.g s
1L ormaton J! dlsturbs_ rellc't clastic |-
le67 401 % GS_8/| 100 : o Wet, gray-brown, Silty SAND (SM); fine to texture in soil.
A coarse sand, few fine to coarse gravel, high
R : 1111 SM |Iplasticity fines, sensitive. GS_9: Oven Dried
@ GS_9(100 H |- Sensitive Saprolite of the Springwater Pl=2.2
I c 9100 m: ormation (PL, LL = 26.4, 28.6).
- - - \Wet, gray-brown, Silty SAND with gravel "
] ' “‘(SM); fine to coarse sand, low plasticity fines.|
SM I\_Less Weathered Springwater Formation _ J’ I
jo62 454 "Two 4-5" diameter cobbles between 42 and ,’ Swelling of
43 feet. (Broken by drilling.) Il overconsolidated
] |.\Jf-i-","!eﬁtbg@‘is,pﬂ'lgl“’,atfr,FP[“laﬁer N | clayey soil rubbing
- ‘\Moist, gray-brown, Silty SAND with cobbles Il on casing likely
C_10|108 (SM); fine to coarse sand, trace fine to coarse|| contributing to
l 1gravel, low plasticity fines. l‘ issues drilling in
4 | Less Weathered Springwater Formation ||| ess Weathered
[657 50’ @ GS_1|100 O M | 6" diameter cobble at 44.5 feet. ] Springwater
0 Moist, gray-brown, Silty SAND with gravel Formation.
] (SM); fine to coarse gravel, fine to coarse Hard drilling at 50
sand, low plasticity fines, weakly to feet; very difficult to
i c 111103 mlt-)derately cemented.. ) advance casing to
] — ess Weathered Springwater Formation 50 feet.
At 50.0 feet becomes gray-brown and
A orange-brown.
1652 sl | | optiel o4
M GS_1]100 [R=3 | Moist to wet, gray and orange, LEAN CLAY
1 1 (CL); low plasticity, overconsolidated.
1 Less Weathered Springwater Formation
C_12{108 ct
Nloist to wet, gray and orange, Sandy SILT \\
1 I(ML); low plasticity, fine to medium sand. \
[[TTTMI | Less Weathered Springwater Formation
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOl‘lng FF'SC'203
unde rgroun d XZ::Z?;;??;;;;?E;S l/gggc:tlatePlane Oregon North FIPS 3601 Feet Sheet 2 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-203

- i Final Depth
b 05/03/2021 et Portland Water Bureau e 80.0 ft bgs
coordinares 7740510°5 EI 661024°3 N Ess:lctl’;:itca‘ Lacamas Consulting g/\"get%;i/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
f il I .
Efer;;zn 706.8 ft. Sgnlfagm Western States Soil Conservation, Inc. ggieter 6.00 in
oceten Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
B e | W PENETRATION | B
o W@ | R RESISTANCE = =
— — =
EEEE 32| 22| SO, |2y rewacs | 5
'~ Z —
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
L ﬁ o —_ @) n O O WATER CONTENT| » > s
o5 9z = O O 3 TESTS I~
= o s w (MC) %) O
v |« | ATTERBERGLL/PL| D <
% 20 40 60 80
Moist, orange, brown, and gray, Silty SAND
1 (SM); fine to coarse sand, few fine to coarse
1 SM gravel, high plasticity fines, relict clastic
C 13/100 texture, sensitive.
1 - Sensitive Saprolite within Less Weathered
] Springwater Formation
Moist, gray-brown and orange, Silty SAND
[642 65 1 with gravel and cobbles (SM); fine to coarse
] gravel, fine to coarse sand, low plasticity
fines, weakly to moderately cemented,
1 SM |oxidized, weathered.
] C_14|100 Less Weathered Springwater Formation
6" diameter andesite cobble at 65.0 feet.
los7 | Wl Gs_1| 100 o Wy
2 Moist, orange-brown becoming gray, Silty
1 SAND (SM); fine to coarse sand, few fine to
1 coarse gravel, low plasticity fines, weakly to
c 15! 70 SM moderately cemented, oxidized/weathered
1 - zones.
] Less Weathered Springwater Formation
1832 7514 | | e
@ GS 11100 0 Moist, gray becoming brown and orange,
T 3_ Silty SAND with gravel (SM); fine to coarse
1 gravel, fine to coarse sand, low plasticity
C 161/100 SM fines, weakly to moderately cemented.
- - Less Weathered Springwater Formation
i Dry zone from 79.0 to 80.0 feet;
lso7 35 dessicated by sonic drilling.
) Borehole completed
at 80 feet below
1 ground surface
] (bgs).
1622 g5
NOTES: o
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOl‘lng FF'SC'203
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-213

s 05/04/2021 et Portland Water Bureau R 80.0 £t bgs
coordinares 7740918°7 EI 660489°4 N Ess:lctl’;:itca‘ Lacamas Consulting g/\"get%;(i/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
Efej:;zn 713.9 ft. E;i::agcwr Western States Soil Conservation, Inc. gg;eter 6.00 in
ocaon Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
e | W PENETRATION | B
[ g S RESISTANCE = 3
— > C|> = %) BLOWS/FT o
CHET 2 EZ 22 | 0202840 |Z]Y REMARKS 1 2
S x Iy 2 Y| 95 S s R = MATERIAL DESCRIPTION AND S
oo % G @ O |0 WATERCONTENT| o | = TESTS =
mLag 2|8 (Vo) 2 S
; =z o | ATTERBERGLL/PL| D g
%2 20 40 60 80
7 Moist, orange-brown, FAT CLAY (CH); high Installed drill casing
plasticity. to 20 feet.
1 / Residual Soil of the Springwater Formation
Wl 1 |100 to— /
GS_1/100 /
709 54+ : %
c2|80 %
704 10 1# GS_2|100 o} . %
C_3 |100 %
Wl Gs_3| 100 o %
CH
[699 154 / Driller requires
_ water to drill due to
/ squeezing clay and
high friction.
C_4 |100 /
Wl Gs_4|100 o %
1694 20 {4 / 20 - 21 feet: soil is
/ Becomes gray and brown at 20.0 feet. wet from drilling
/ water.
Wl c_s 100 o /
GS_5/105 ' ' /
l689 251l %
% et, orange-brown, gray, and brown, Silty
C_6 |102 / AND (SM); fine to coarse sand, high
plasticity fines, relict texture, sensitive.
RN : .’ Sensitive Saprolite of the Springwater
W Gs_6| 100 o |11 sM |rormation
NOTES: .
D E LVE Location and Elevation Source: USGS Topo Map BOl‘lng FF'SC'213
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-213

Date(s)
Prilled

05/04/2021

Client

Portland Water Bureau

Final Depth

80.0 ft bgs

Coordinates

7740918.7 E, 660489.4 N

Geotechnical
Consultant

Lacamas Consulting

Method/
Rig Type

Sonic Drilling/Track Mounted Geoprobe 8150 LS

Surface
Elevation

713.9 ft.

Drilling
Contractor

Western States Soil Conservation, Inc.

Hole
Diameter

6.00 in

Location

Carpenter Lane Nursery

Logged by/
Checked by

Susan Bednarz / Susan Bednarz

Hammer
Type

N/A

ELEV. (FT)
WATER LEVEL
DEPTH (FT)
SAMPLE TYPE
SAMPLE NUMBER

RECOVERY (%)

BLOW
COUNTS

B PENETRATION
RESISTANCE
BLOWS/FT

1|0 2|0 3|O 4|0

1 1 1 1

O WATER CONTENT
(MC)

| ATTERBERG LL/PL
20 40 60 80

USCS GRAPHIC

USCS

MATERIAL DESCRIPTION

REMARKS
AND
TESTS

BACKFILL/INSTALL.

C.8
GS_8

C9
GS_9

C_10

c_ 11

100
100

107
100

100
100

100

100

100
100

o

SM

Wet, orange-brown, gray, and brown, Silty
SAND (SM); fine to coarse sand, high
plasticity fines, relict texture, sensitive.
Sensitive Saprolite of the Springwater
Formation
Below 30.0 feet becomes orange-brown,
red, gray, and yellow.

SM

Scattered gravel below 32.5 feet.

Wet, gray-brown, Silty SAND with gravel and

boulders (SM); fine to coarse gravel, fine to

SM

coarse sand, high plasticity fines, relict
texture, sensitive.
| Sensitive Saprolite of the Springwater

'1 ormation

Soil texture
disturbed by auger
bit used to retain
soil in sonic core
barrel.

GS_7: Oven Dried
PI=19.3

(PL, LL=36.9, 56.2).
35 to 36 feet; soil is
wet from drilling.
Hard drilling from
36 to 37 feet.

Weathered boulder from 36.0 to 37.0 feet;

SM |i

broken by drilling.

' Llfsgﬂegtbgrgqu[iggygge[@[nlaﬁgrl _
l]Moist, gray-brown, Silty SAND with gravel
land boulders (SM); fine to coarse gravel, fine
to coarse sand, low plasticity fines, relict
}textu re.

| Less Weathered Springwater Formation

Moist, gray-brown, Silty SAND with gravel

SM

\(SM); fine to coarse gravel, fine to coarse
isand, low plasticity fines, moderately
\cemented, minor oxidation.
| Less Weathered Springwater Formation _
Moist, gray-brown, Silty SAND with gravel
and cobbles (SM); fine to coarse gravel fine
to coarse sand, low plasticity fines,
moderately cemented.
Less Weathered Springwater Formation
One 4" diameter cobble at 45.5 feet.
Trace cobbles at 50.0 feet.
One 5" diameter cobble at 52.0 feet.

One 3.5" diameter cobble at 54.6 feet.

ML

trace gravel, overconsolidated.
Less Weathered Springwater Formation

Moist, gray-brown, Silty SAND with gravel

SM

(SM): fine to coarse gravel, fine to coarse
sand, low plasticity fines, sensitive.
Sensitive Saprolite within Less Weathered

Springwater Formation

Moist, gray-brown, SILT (ML); low plasticity, \

J

Switched to 10-foot
runs at 50 feet.

\

DELVE

underground

NOTES:

Location and Elevation Source: USGS Topo Map
Vertical Datum: Portland Vertical

Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet
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Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-213

i Final Depth
s 05/04/2021 et Portland Water Bureau e 80.0 ft bgs
coordinares 7740918°7 EI 660489°4 N Ess:lctl’;:itca‘ Lacamas Consulting g/\"get%;i/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
;uerjzf;n 713.9 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg:neter 6.00 in
ocaon Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
e | W PENETRATION | B
o ¥ o x RESISTANCE = =
e e = e % BLOWS/FT 2 =
SO S 2| 2E | 102002040 ||y REMARKS | 2
>« Ed 2 |2 95 ——+—+— 5 | 2 MATERIAL DESCRIPTION AND 3
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
o< ¥ o O O MC Q ~
; Q)< S i} ( ) AN Q
=z o | ATTERBERGLL/PL| D g
% 20 40 60 80
Moist, brown, Silty SAND with gravel and
1 cobbles (SM); fine to coarse gravel, fine to
1 coarse sand, low plasticity overconsolidated
Cc 131100 fines, weakly cemented.
1 - Less Weathered Springwater Formation
E One 4" diameter cobble at 63.6 feet.
l649 651
65 At 65.0 feet, becomes weakly to
1 moderately cemented.
1L One 6" diameter broken cobble at 65.0
@ C_14 100 © SM J(cseti’ 5 bbl 67.0
il ne 3.5" cobble at 67.0 feet.
GS_1/100 f
) 1
1644 701 One 3.5" diameter cobble at 69.5 feet.
At 70.0 feet becomes gray-brown and
) gray, uncemented to weakly cemented.
C_15|100
] One large broken cobble at 74.5 feet.
1639 751 12" diameter broken, weathered boulder
] \ from75.0to 76.0feet. . ______ i
Moist, gray-brown and red-gray, Silty SAND
1 with gravel, cobbles, and boulders (SM); fine
1 C_16|100 SM |to coarse sand, low plasticity fines, weakly to
@ GS-11100 o moderately cemented.
1 2 Less Weathered Springwater Formation
ls34—go One 4" diameter cobble at 77.0 feet.
1 Borehole completed
at 80 feet below
1 ground surface
] (bgs).
1629 85+
NOTES: .
D E LVE Location and Elevation Source: USGS Topo Map BOl‘lng FF'SC'213
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-218

ate ien Final Depth
b 05/05/2021 et Portland Water Bureau """ 80.0 ft bgs
coordinares 7741208°6 EI 660246°6 N Ess:lctl’;:itca‘ Lacamas Consulting g/\"get%;i/ Sonic Drilling/Track Mounted Geoprobe 8150 LS
i\ueer;Zn 719.6 ft. Sg‘n':agm Western States Soil Conservation, Inc. gg;eter 6.00 in
ocaon Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
e | W PENETRATION | i
o~ 9 | R RESISTANCE = -
e e = e % BLOWS/FT 2 =
[a
e 2 x| 2E 10 20 3 40 | < | Y REMARKS 1 2
> o Do 2| Y 95 4+ & | 2 MATERIAL DESCRIPTION AND S
oo s = | © @ O |0 WATERCONTENT| o | = TESTS =
L <t E o O O (MC) Q ~
=5 = |2 %) O
=z o | ATTERBERGLL/PL| D g
%2 20 40 60 80
Moist, orange-brown, ELASTIC SILT (MH);
1 high plasticity.
1 Residual Soil of the Springwater Formation
Wl 1 |100 o
GS_1| 87
715 |
Becomes brown to orange-brown at 5.0
1 feet.
c2|72
710 _{fles_2|100
10749~
C_3 |100 MH
Wl Gs_3| 100 i
705
15—
C_4 1100
Wl Gs_a|100
700 201 Drill d wat
Becomes orange-brown and black at 20.0 rifler used water
i feet below 20 feet.
’ Swelling clay from
1 20 to 30 feet; driller
1L C_5]115 removed extra 9"
@ GS 5/100 before core box
Eieni photo was taken.
l695 ’, e Font e Ty P A
2514 Moist, gray, orange, and red, FAT CLAY (CH);
/ high plasticity.
| / Residual Soil of the Springwater Formation
Wl c_6 100 / CH
GS_6|120 /
le90 7/
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOl‘lng FF'SC'218
Vertical Datum: Portland Vertical
unde rgroun d Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet Sheet 1 of 3




Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-218

Date(s)
Prilled

05/05/2021

Client

Portland Water Bureau

Final Depth

80.0 ft bgs

Coordinates

7741208.6 E, 660246.6 N

Geotechnical
Consultant

Lacamas Consulting

Method/

Rig Type Sonic Drilling/Track Mounted Geoprobe 8150 LS

Surface
Elevation

719.6 ft.

Drilling
Contractor

Western States Soil Conservation, Inc.

Hole
Diameter

6.00 in

Location

Carpenter Lane Nursery

Logged by/
Checked by

Susan Bednarz / Susan Bednarz

Hammer
Type

N/A

ELEV. (FT)
WATER LEVEL

DEPTH (FT)
SAMPLE TYPE

SAMPLE NUMBER

RECOVERY (%)

BLOW
COUNTS

B PENETRATION
RESISTANCE
BLOWS/FT

1|0 2|0 3|O 4|0

1 1 1 1

O WATER CONTENT
(MC)

| ATTERBERG LL/PL
20 40 60 80

USCS

REMARKS
AND
TESTS

MATERIAL DESCRIPTION

BACKFILL/INSTALL.

100
GS_7|100

[685

w
)
|

C.8
GS_8

80
100
f680

C_9|103

100

l675 GS_9

C_10/|105

[670

C_11/100

665

C_12{100

j660

\
k\\ USCS GRAPHIC

Moist, gray, orange, and red, FAT CLAY (CH);
high plasticity.
Residual Soil of the Springwater Formation

MH

Wet, gray, orange, and brown, Sandy ELASTIC
SILT (MH); high plasticity, fine to coarse sand,
few fine to coarse gravel, sensitive.

Sensitive Saprolite of the Springwater

SM

Formaton 7
Wet, gray-brown, Silty SAND with gravel and
cobbles (SM); fine to coarse gravel, fine to
coarse sand, low plasticity fines, sensitive.
Sensitive Saprolite of the Springwater

Formation

One 3.5" diameter cobble at 39.5 feet.

MH

Wet, gray-brown, Sandy ELASTIC SILT (MH);

SM

high plasticity, fine to medium sand,
sensitive.
Sensitive Saprolite of the Springwater
ormation

SM

Moist to wet, gray-brown and orange, Silty
\\SAND (SM); fine to coarse sand, few fine to "
coarse gravel, low plasticity fines. I
\_Less Weathered Springwater Formation
Moist, gray-brown, Silty SAND with gravel
and cobbles (SM); fine to coarse sand, low
plasticity fines, moderately cemented.

Less Weathered Springwater Formation

One cobble at 44.0 feet.

At 45.0 feet becomes gray-brown and

orange, no cementation to moderately

AN

1®]

o

G

lam

cemented, oxidized. |
‘l One 3.5" diameter cobble at 46.0 feet. !
\\ Two 4" diameter cobbles between 50.0 |
| and 51.0 feet.

Moist, gray-brown and orange, Silty GRAVEL

CL

lwith sand and cobbles (GM); fine to coarse

|gravel, fine to coarse sand, low plasticity I!
']ﬁnes, weakly to moderately cemented, |
liminor oxidation. 1‘
| Less Weathered Springwater Formation |
| One 6" diameter cobble at 53.0 feet. |

Moist, gray and orange, LEAN CLAY (CL); low
plasticity.

Less Weathered Springwater Formation

c_7
30 to 35 feet:

three attempts
required to capture
sample. Sample is
very disturbed.
Very soft drilling
from 30 to 40 feet;
Small amount of
added water.

GS_7: Oven Dried
PI1=13.8

(PL, LL=38.1, 51.9).

D E LVE NOTES:

underground

Location and Elevation Source: PWB Survey 5-13-2021
Vertical Datum: Portland Vertical
Coordinate System: NAD 1983 StatePlane Oregon North FIPS 3601 Feet

Boring FF-5C-218
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Project: Bull Run Filtration Facility
Project Location: Multnomah County, OR
Project Number: 6084.0

Log of Boring
FF-SC-218

b 05/05/2021 et Portland Water Bureau R 80.0 £t bgs
oo 7741208.6 E, 660246.6 N Ceoesn® Lacamas Consulting e o] Sonic Drilling/Track Mounted Geoprobe 8150 LS
i\uerj:;f)n 719.6 ft. ggl‘nllfagm Western States Soil Conservation, Inc. g‘gl:neter 6.00 in
oceten Carpenter Lane Nursery t‘;iiijjg/y Susan Bednarz / Susan Bednarz :'yapn;mer N/A
B " g = B PENETRATION O =
U e = &\/ RESISTANCE T '<_E
ESer S 2| 28 | %% w0 |2y REMARKS |2
S ZH Z 9| g5 ————— & | 2 MATERIAL DESCRIPTION AND S
Lwa % 4 | 6| @™ O |0 WATERCONTENT| o | = TESTS o
D<A £ |38 | Mo 3 3
= 75 < | x | ATTERBERGLL/PL| D <
4 20 40 60 80
GS_1/100 4 Moist, orange-brown and gray, Slity SAND GS_10: Oven Dried
1 0 with gravel and cobbles (SM); fine to coarse |PI=2.0
] gravel, fine to coarse sand, low plasticity (PL, LL = 34.0, 36.0).
Cc 131107 SM fines, sensitive.
1 - Sensitive Saprolite within Less Weathered
1 Springwater Formation
l655 One 4" diameter cobble at 60.0 feet.
651 _Minor sensitivity from 62.0 to 65.0 feet.
Moist, orange, brown, and gray, Silty SAND
@ GS 1!100 o with gravel and cobbles (SM); fine to coarse
T gravel, fine to coarse sand, low plasticity
1 l100 SM |fines, weakly to moderately cemented.
1 [|C14 Less Weathered Springwater Formation
E One 5+" diameter cobble at 67.5 feet.
1650
077 Moist, gray-brown, Silty SAND with gravel
1 (SM); fine to coarse gravel, fine to coarse
1 sand, low plasticity fines, weakly to
Cc 15/103 SM moderately cemented.
f - Less Weathered Springwater Formation
1645 1.5' diameter
757 Moist. erav-brown. Silty SAND w horavel andesite boulder
oist, gray-brown, Silty SAND with gravel
Mt and boulders (SM); fine to coarse gravel, fine from 77.5t0 79
1 @ GS_1/100 o to coarse sand, low plasticity fines, weakly to fee.t; broken during
2 1103 SM |moderately cemented. coring.
1 1llc 16 Less Weathered Springwater Formation
] - 1.5" diameter andesite boulder from 77.5
to 79.0 feet; broken during coring.
[640 35
1 Borehole completed
at 80 feet below
1 ground surface
] (bgs).
1635 85.
1630
NOTES: .
D E LVE Location and Elevation Source: PWB Survey 5-13-2021 BOl‘lng FF'SC'218
unde rgroun d XZ::Z?;;??;;;;?E;S l/gggc:tlatePlane Oregon North FIPS 3601 Feet Sheet 3 of 3




