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Suite 300
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www._jacobs.com

August 4, 2023

Attention: Mr. Jesse Winterowd
Winterbrook Planning

610 SW Alder Street, Suite 810
Portland, Oregon 97205

Re: Portland Water Bureau Water Filtration Project
Land Use Permitting

Subject: Supplemental Geotechnical Information
Dear Jesse:

Jacobs Engineering was asked to provide additional information and responses to several
comments documented in a memorandum prepared by True North Geotechnical dated June 28,
2023 (Exhibit E.21). This letter provides additional information for the Portland Water Bureau
Finished Water Pipeline (FWP) related to the issues of expansive soils and potential water well
impacts of the construction of the FWP.

Expansive Soils along the FWP

Jacobs Engineering performed an extensive geotechnical exploration program along the FWP
project alignment. The explorations included completion of 36 geotechnical borings, four cone
penetrometer test probes, installing and monitoring nine groundwater monitoring points, and
excavating three test pits along the FWP alignment. The map showing the locations of the
explorations relative to the FWP alignment, along with the geotechnical boring logs are included in
Attachment A to 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 soils are present along much of the FWP alignment, but it is important to understand that
all fat clay soil is not necessarily expansive. Fat clay soils can be inert to significant volume changes
or they can be prone to large volume changes (expansion and shrinkage) if composed of expansive
minerals and if subjected to changes in water content. Where present, the effects of 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 on the foundations are not
sufficient to counterbalance the swelling pressure from the expansive soil. When these conditions
exist, it is common to over-excavate some or all of the fat clay beneath these structures and replace
it with non-expansive soil or gravel.

Jacobs Engineering Group

Exhibit 1.65
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To understand the potential impacts of expansive soils in a particular area it is to common practice
to evaluate the past performance of similar facilities constructed in the same area and through
similar soil conditions. When expansive soils are present in an area, it is common for the soils to
have caused damage to roadways and other paved areas, as well as homes, warehouses, and other
lightly loaded structures. Surveys of multiple existing structures along the FWP alignment, including
several residential homes and outbuildings and the Lusted Hill Treatment Facility structures were
conducted during the planning and design phases for the FWP project. These surveys did not
identify damage to existing structures resulting from expansive soil issues. In addition, the existing
Portland Water Bureau drinking water conduits running through these same fat clay soils have been
in service for more than 100 years with no known systemic expansive soil issues.

The fat clay that is present along the FWP alignment is generally in a moist condition and the
installation of the FWP is not expected to change the moisture condition. The presence of fat clay is
not expected to have an impact on the buried finished water pipelines for the reasons set forth
above and because the steel pipelines used for this project can withstand moderate deformations
that could result from unexpected changes in soil moisture content. The only buildings associated
with the FWP project are located at the FWP Intertie located south of SE Lusted Road. The Intertie
Vault is the most significant structures at intertie location. The Intertie Vault structure will be
excavated to depths below the expected limits of the fat clay layer that is present in the vicinity of
the site.

Building codes and project specifications require that a Geotechnical Engineer observe the
foundation conditions beneath the Intertie Vault structure and any other buildings associated with
the project. If fat clay extends deeper than anticipated and it is observed beneath the intertie vault
at the extent of the design excavation, or if it is present beneath other structures, the standard
practice of requiring additional over-excavation of the fat-clay layer will be followed. For the
proposed FWP structures and pipelines, we do not anticipate that expansive or contraction of fat
clay soil would result in conditions that would result in damage or require future repairs.

Existing Water Wells

Regarding the existing water wells located along the FWP alignment indicated in Exhibit E.21, the
following comments are provided. The majority of the FWP will be constructed in the public right of
way along SE Dodge Park Boulevard, SE Cottrell Road, and SE Lusted Road, and SE Altman Road.
Two segments of the FWP will be constructed within private property easements that will be
negotiated with the property owners. There are no water wells within the FWP construction
easement, or in the right of ways. The known water wells located in the vicinity of the FWP project
are shown in Figure 1. Figure 1 also shows the completed depth of the wells and the noted depth to
water according to Oregon Department of Water Resources (ODWR)records.

Three water wells are located within about 300 feet of the FWP. These include the following wells,
which are shown relative the FWP in Figure 1.

1. Well Mult 55482: Located approximately 100 feet south of the FWP along SE Lusted Road.
The report from this well indicates a depth to water of 260 feet and a completion depth of
480 feet.
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2. Well Mult 2592: Located approximately 300 feet north of the eastern end of the FWP along
SE Dodge Park Boulevard. The report from this well indicates a depth to water of 320 feet
and a completion depth of 390 feet.

3. Well Mult 138043: Located approximately 300 feet south of the FWP along SE Dodge Park
Boulevard. The report from this well indicates a depth to water of 385 feet and a
completion depth of 415 feet.

The data in Figure 1 shows that most of the other water wells in the vicinity of the FWP are typically
constructed to deep depths of 300 feet or more, similar to the three located closest to the FWP.

There are two wells, Well Mult 2586 and Well Clac 888, located in the project area that are screened
at shallower depths of 100 feet and 124 feet, respectively. According to ODWR records, these
shallower wells are located more than 1,400 feet away from the nearest pipeline installation. The
two shallower wells in the area, although not as deep as the others, still pump water from much
deeper levels as compared to the relatively shallow excavations, typically no deeper than about 20
feet, required for the construction of the FWP.

The majority of the FWP project will be constructed in soil using the open cut method and tradition
construction equipment such as excavators, haul trucks, and compactors. These types of equipment
typical produce very modest ground vibrations that dampen quickly with distance from the source.
Published data for vibratory compactors, which would likely produce the largest ground vibrations
of any of the types of construction equipment used for open cut construction, indicate that the
ground would dampen to about 0.2 inches per second at distances of 30 to 40 feet away from the
equipment. For comparison, these vibrations are much less than the limit of 0.5 inches per second
that is commonly specified for blast induced ground vibrations to ensure sensitive structures,
including residential homes with more easily damaged lathe and plaster walls, are not damaged.

Several segments of the FWP will be constructed using trenchless installation methods where the
excavation will be completed below ground to open a hole for installation of the pipeline. At these
locations the drilling work is being completed below ground so that any vibrations resulting from
the work are quickly dampened by the overlying and surrounding soils. The segment of the FWP
work from the Lusted Hill Treatment Facility (LHTF) down the hill to the Portland Water Bureau's
existing SE Lusted Road Distribution Main will consist of a 12-inch diameter pipeline which will be
constructed using horizontal directional drilling (HDD) methods. The HDD alignment will be close
to the ground surface at the ends, but will be 40 feet, or more, below the ground over most of the
alignment. The small cutting head that will be used to construct the HDD bore will not produce
significant vibrations and any that are created will be dampened by the overlying ground such that
surface vibrations will likely be imperceivable along most of the alignment. The other ground
vibrations associated with the HDD installation will be associated with the work area where the HDD
drill is set-up, which will be at the bottom of the hill in an area that is far from any existing
structures or wells. The vibrations associated with this type of equipment will be similar to the
vibrations associated with construction of the FWP using open cut methods. Given the anticipated
ground vibrations associated with the equipment that will be used to construct the FWP, we do not
anticipate that the work would result in damage to existing structures or wells along the FWP
alignment.
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As noted above, private wells are offset from the construction work and the screened intervals
on these wells are a minimum of approximately 80 to 100 feet below the invert of the
constructed pipelines. In addition, the three wells located within 300 feet of the work area
are screened at depths of at least 200 feet below the invert of the constructed pipeline.
Construction vibrations are not expected to impact the performance of private wells
because the distances and depth of the wells is too far from the construction work areas to
result in damage. Similarly, construction of the FWP project is not anticipated to impact the

pumping capacity or the water quality of the water wells located in the vicinity of the FWP work for
the same reasons.

Yours sincerely,

Digitally signed by

Todd E. Cotten
Todd E. Cotten p;:.. 5023 08.04

12:44:50-07'00
Todd Cotten, PE, GE
Geotechnical Engineer

Copies: File



vacobs

August 4, 2023

Subject: Supplemental Geotechnical Information

600"« |

O Dy

Mult 3476
Sester 1993
Static Water 199
Screened 80-430"

300 gpm =

SE Lusted Kd

Mult 55482
Elstrom Nursery 1908
STathc Water 2607
Screened 420-520

'™
Vi

2y Ave

Mull 67625 v
Knifong 2002

Statle Water 266

Screen Depth 380-464"

10 Paf &

Mult 2591
Scenkc 1959
Static Water 190"
Sereened 241 to 2500 & 450
o 463"
Depth 480°

Mult 2587
Kinville 1974
Static Water 184°sE 1an
Depth 19510223°

w R

CLAC 51578
Surface Nursery 2001
oy S1ANIc Water 239°

Serggped 340-400°

Bottadd:

Muhnomah

Mult 67819
e, Sester 2002
Static Water 3300
Screened 34004607
160 gpm

Clac 8RB
Kinen 1978

‘\
=2 oy
= Teat
P et
ot
Mult 56024
Lader 1998
Static Water 405°
screened 440560
Depth 630"
30+ gpm
4
_ Mult 2592
Keller 1986
Static Water 290"
No Scieen —SandSione ©370-392°
20 gpm

1=

Mull 7586
Carlson 1978
Static Water 75°
Streened 87 -100°

Caipertes L

Muit 138043
Lopez 2022

* Static Water 333
Screened 385413°

Figure 1. Water Wells in the Vicinity of the Finished Water Pipeline.
Source: Oregon Water Resources Department, Well Report Query tool.
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Appendix A: Field Exploration Mapping and Boring Logs
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO1 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (66147587 N, 7740978.86 E)

ELEVATION : 70491 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Drag Bit, 3-7/8" Drag Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/14/21 09-10 END - 4/14/21 12:11 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
Ground surface conditions: Farm field, grass, and
- - tOpSOII -
| _| Start drilling with 4-7/8" drag bit. ]
] | Drilling fluid seeps through the grass. ]
B - Add 6" diameter casing from 0-2 ft. 1
5 | s0 " clay surounding dill rod refrieved from boring. i
ELASTIC SILT (MH) I PP=075,1,125tsf N
B 204 Slightly reddish-brown, moist, firm, medium 1 1
130 | ss-1 6) plasticity, frace black to dark brown spots of fine to
T coarse sand and fine subangular gravel, trace h h
6.5 organics consisting of very fine roots (Residual ]
Soil of the Springwater Formation)
10_| 100 ] ]
Similar to SS-1 except slightly more PP=075,125,11sf
- 334 reddish-brown. 4 WC=406% E
| 150 | ss2 e JLL=53,PL=31,PI=22 |
15 Silt surrounding drill rod retrieved from boring.
15_| 150 ] |
Similar to SS-1 except reddish-brown, stiff, trace PP=15,175, 1tsf
B 357 black Mn nodules, no trace organics 1 1
150 | ss3
| (12) | i
16.5 ] ]
ST4:165ft-18.11t ST4:
- - 16.5-17 ft 200 psi E
| 160 | sT4 | 17-17.8 ft: 250 psi ]
17.8-18.1 ft 600 psi
4 181 - Recovery in Shelby tube =2 2 ft -
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO1 SHEET 2 OF 3

vacobs

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (66147587 N, 7740978.86 E)
ELEVATION : 70491 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Drag Bit, 3-7/8" Drag Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 4/14/21 09-10 END - 4/14/21 12:11 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 ELASTIC SILT (MH) PP=2 2 151sf
1 458 Reddish-brown slightly mottled grayish-brown, 4 WC=325%
150 | ss5 (13) moist, stiff, medium plasticity, trace fine to coarse LL=55PL=31,PI=24
T sand, trace fine subangular to subrounded gravel,
215 trace black to dark brown spots of sand and i
gravel, trace black Mn nodules (Residual Soil of
T the Springwater Formation) 1
25 250
7 FAT CLAY (CH) PP=251515tsf
1 4510 Brown mottled gray to grayish-brown, moist, stiff, - 25 ft: Switch to 3-7/8" drag bit.
150 | ss6 (15) medium to high plasticity, trace fine to coarse
T sand, trace fine subangular gravel, trace black to
265 dark brown pockets of sand and gravel, trace ]
reddish-brown iron oxide staining, trace black Mn
T nodules (Residual Soil of the Springwater 1
i Formation) ]
28-30 ft: Driller reported stiffer soil.
30| 300 ]
FAT CLAY (CH) PP =125,175,275tsf
E 468 Gray mottled red and brown, moist, stiff, high 4 WC=415%
150 | ss7 (14) plasticity, frace fine sand, trace reddish-brown
7] iron oxide staining (Residual Sail of the |
315 Springwater Formation) ]
35 350
SANDY ELASTIC SILT (MH) WC =64%
B 2,12 Gray mottled red to brown, gray, reddish-brown, - LL =66, PL=48, PI=18
150 | ss8 3) yellowish-green and black, moist, soft, medium Fines = 69.2%
7] plasticity, 31% fine to coarse sand (Sensitive |
36.5 Saprolite of the Springwater Formation) i
| 7 39 ft: Driller reported fine gravel, slight drill rig
— // -] chatter.
40 7




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO1 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (66147587 N, 7740978.86 E)

ELEVATION : 704 91 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Drag Bit, 3-7/8" Drag Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 4/14/21 09-10 END - 4/14/21 12:11 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
0o
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER (N) (U]
400 {/ CLAYEY SAND WITH GRAVEL (SC) 40 ft: Switch to 3-7/8" ticone bit.
- 3497 / Light gray, moist, dense, fine to coarse sand, .
150 | ss9 (31) / +30% clay, +15% fine to coarse subangular
T / gravel less than 1.25" in diameter (Less h
415 % Weathered Springwater Formation) i
45_| 450 % _
. / CLAYEY SAND (SC) Recovery in split-spoon is 1.5 ft.
- 120 | ss10 | 38245012 / Gray with trace greenish-gray and brown parts, ~ -§ Consists of cemented sand that disintegrates with
: (74/8") / moist, very dense, fine fo coarse cemented sand, finger pressure.
1 462 / +15% clay, trace coarse subangular gravel less 7|
. / than 1.5" in diameter, trace reddish-brown iron -
/ oxide staining (Less Weathered Springwater
1 % Formation) .
50| 500 ////’/é
A45.50/4" ] SILTY SAND WITH GRAVEL (SM) Consists of cemented sand that disintegrates with
1 508 080 | ss-11 (5014") ' Gray with some brown spots, moist, very dense, - finger pressure.
] - : fine to coarse cemented sand, +20% silt, trace : —
clay, +20% coarse subangular gravel less than Backfilled with-
i 15" in diameter, trace reddish-brown iron oxide | ?—ggtgfif"g'tte %’"Pf;ﬂﬂ
staining (Less Weathered Springwater Formation) U onie g
T Botiom of Boring at 50 8 ft below ground surface ]|
55 | |
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH02 SHEET 1 OF 3

vacobs

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (661897.57 N, 7740838.79 E)
ELEVATION ; 686.83 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 3-7/8" Melt-Tocth Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hamme

WATER DEPTH : Not recorded START - 3/1/21 09:31 END - 3/1/21 13:45 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
6 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
I 12 in: BASE GRAVEL
O Y
;
1.5-10 ft: Cutfings indicate elastic silt, brown,
moist.
5 50 ]
No recovery 5 ft: Switch to 3-7/8" drag bit.
000 | ssi WOHE\1!\)J’OH-1
6.5
8-9 ft: Driller reported stiffer soil with trace gravel.
10 10.0 |
ELASTIC SILT (MH) WC =335%
256 Brown mottled gray, moist, stiff, medium plasticity, LL=50,PL=29,PI=21
150 | ss2 a1 black Mn nodules (Residual Sail of the
15 Springwater Formation)
15 15.0
7 FAT CLAY (CH) PP=3,3,2251sf
479 / Brown mottled gray, moist, very stiff, high 1" zone of Mn nodules and reddish-brown iron
150 | ss3 (16) / plasticity (Residual Soil of the Springwater oxide staining in the SS shoe.
Formation) Driller reported that the borehole is collared up due
16.5 % to high plasticity soil.
20 4




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH02 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (661897.57 N, 7740838.79 E)

ELEVATION ; 686.83 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 3-7/8" Melt-Tooth Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hamme
WATER DEPTH : Not recorded START - 3/1/21 09:31 END - 3/1/21 13:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 ELASTIC SILT (MH) PP =125 2 0251sf
B 233 Reddish-brown mottled gray, moist, firm, high 4 WC=632% 1
150 | ss4 (6) plasticity, trace black Mn nodules (Sensitive LL =83, PL=43,PI=40
T Saprolite of the Springwater Formation) 7| 1" zone of Mn nodules in the SS shoe. h
215 | 21 5t Switch to 3-7/8" melt-tooth bit |
25_| 250 KSR _
JtF| SILTY SAND (SM) Fines = 39%, Sand = 52 3%, Gravel = 8.7%
B 247 1 Light brown, wet, medium dense, fine to coarse 1 1
150 | ss5 1) 1[11]  sand, 12% day, 27% silt, 9% fine to coarse
T SANE subangular gravel (Less Weathered Springwater | h
265 1}[] Formation) 1 |
] 14 "} 28 ft: Driller reported rig clatter, switch to 4-7/8" ]
1 1] - tricone bit. .
LEr L 28.5 ft: Dnller reported nig clatter.
7] eSS | 29-29 5 ft: Driller reported harder soil. T
1{] Similar to SS-5 except grayish brown, dense, WC=217%
E 12-1421 L[| 24 5% fines, 11.7% fine to coarse subangular H LL =NP, PL = NP, PI=NP E
| 150 | ss6 (35) N gravel _| Fines = 24.5%, Sand = 63.8%, Gravel = 11.7%
315 ] ]
| | 32 ft: Driller reported rig clatter. ]
35 | 350 ] |
14|  SILTY SAND WITH GRAVEL (SM) WC=162%
E 91.95.42 o Grayish brown, moist, very dense, non plastic, 4 LL=22 PL=NP, PI=NP 1
| 150 | ss7 67) 11] fine'to coarse sand, +40% fines, +30% fine to | |
265 1.1 coarse subangular gravel (Less Weathered
- EAA Springwater Formati - -
L[] SPrnaweer on) 36 5 ft- Driller reported rig clatter.
40




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH02 SHEET 3 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (661897.57 N, 7740838.79 E)

ELEVATION ; 686.83 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 3-7/8" Melt-Tooth Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hamme
WATER DEPTH : Not recorded START - 3/1/21 09:31 END - 3/1/21 13:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 19-52/3" M SILTY GRAVEL (GM)
B 080 | ss8 52/3" Grayish brown, moist, very dense, +30% fine to 1 1
408 (52/3") :
s coarse sand, +40% silt, +30% fine to coarse
T 5 subangular gravel (Less Weathered Springwater | h
] N Formation) 4 |
] ) "} 42 ft: Driller reported rig clatter, grave! content ]
B u - increases, stiffer soil to 43.5 ft. 1
| N _| 43.51t: Driller reported softer soil. ]
| ! i i
L
l
45 | 450 |
LEAN CLAY (CL) PP=1,05,125tsf
B 5710 Gray mottled reddish brown, moist, very stiff, 4 WC=346% 1
150 | ss9 a7 medium plasticity, reddish-brown iron oxide LL=42 PL=25PI=17
T staining, occasional Mn nodules (Less Weathered h
465 Springwater Formation) . ]
50 | 500 ]
SILT WITH SAND (ML)
E 91219 Gray mottled brown, moist, hard, low plasticity, E E
| 1.50 | ss-10 31) +20% fine to coarse sand, trace gravel, | |
reddish-brown iron oxide staining, black Mn
51.5 nodules (Less Weathered Springwater Formation) N
: a with:
] Bottom of Boring at 51.5 ft below ground surface | 01 ft- Asphalt cold pach to match existing i
conditions and gravel
T | 1-5 it Bentonite chips h
E - 5-51.5 ft: Bentonite grout ]
55 | ] |
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH03 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (66194766 N, 7740334 44 E)

ELEVATION - 678.50 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_4-7/8" Tricone Bit_3-7/8" Tricone Bit, 2" 0.D. Split-Barrel Sampler_ 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/2/21 09:36 END : 3/2/21 13:40 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
6 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tncone bit.
N —w 17 in- BASE GRAVEL 0-5 ft: Asphalt and gravel pieces in cuttings. 1
| .8 i i
— ' -
5 5.0 ] |
LEAN CLAY (CL)
B 234 Brown, moist, firm, medium plasticity, +5% fine 1 1
110 | ss-1 @) sand, +5% coarse subangular gravel, black Mn
T nodules (Residual Soil of the Springwater h h
65 Formation) . .
10_] 100 ] ]
Similar to SS-1 except stiff, occasional black Mn WC=33%
- 468 nodules 4 LL=50,PL=26,Pl=24 E
150 | ss2
| (14) i i
115 ] ]
Driller reported stiffer soil after 11.5 ft.
15 | 150 ] |
Similar to SS-2 except reddish-brown iron oxide Driller reported borehole collared up with clay
B 367 staining, black Mn nodules - layer. 1
| 150 | ss3 (13) | Driller reported trace rig chatter for 6" after 165t |
165 PP =125 15,125tsf
| | Driller reported that he redrilled 0-5 ft of the ]
B - borehole for progressing, a day collar had formed 1
20 at that depth.
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PROJECT NUMBER:
D3460500

BORING NUMBER:
AFWP-BH03

SOIL BORING LOG

SHEET 2 OF 3

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (66194766 N, 7740334 44 E)

ELEVATION : 67850 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/2/21 09:36

END - 3/2/21 13:40

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 SS4A, 20-21 ft LEAN CLAY (CL) 20 ft: swatch to 3-7/8" tricone bit.
1 244 Brown mottled gray, moist, firm, medium_ 4 WC=336%
150 | ss4 ®) plasticity, +5% fine sand, reddish-brown iron LL=44,PL=23 PI=21
T ;f \Qxide staining, black Mn nodules (Residual Soil of PP=2,2 0751tsf
21.5 / the Springwater Formation) 1 Driller reported sand and gravel below 22 5 ft
/ SS4B, 21-21.5 ft: CLAYEY SAND (SC)
7] / Brown, moist, loose, fine to coarse sand, fine to
E / coarse subangular gravel, +#40% clay, +10% ]
/ gravel, reddish-brown iron oxide staining, black
T / Mn nodules (Less Weathered Springwater 1
| /%; Formation) i
25 | 250 %
{1 SILTY SAND WITH GRAVEL (SM) WC =51%
B 3166 Grayish brown, moist, medium dense, 28% fines, - LL =40, PL = NP, PI=NP
150 | ss5 (12) 20% fine to coarse subangular gravel, frace Fines = 27 6%
T reddish-brown iron oxide staining, black Mn h
265 nodules (Less Weathered Springwater Formation) |
27 ft: Driller reported rig chatter
30 30.0
18.50/5" SILTY GRAVEL WITH SAND (GM)
B 090 | ss6 (50/5") Grayish brown, moist, very dense, +30% fine to 1
30.9 coarse sand, +30% silt, fine to coarse subangular
7] 5 gravel, frace reddish-brown iron oxide staining |
E (Less Weathered Springwater Formation) ] .
31.5ft 46" of rig chatter
34 ft 4-6" of ng chatter
35 350
SILTY SAND WITH GRAVEL (SM) WC=152%
B 13-50-50/5" Grayish brown, moist, very dense, +20.1% fines, | LL =NP, PL=NP, PI=NP
140 [ ss7 | “q00i117) 32.6% fine to coarse subangular gravel, trace Fines = 20.1%, Sand = 47.3%, Gravel = 32.6%
| 364 reddish-brown iron oxide staining, gravel pieces |
E ; are gray (Less Weathered Springwater ]
Formation)
Diriller reported stiffer soil after 37 t, difficult drilling
s | Diriller reported that soil becomes softer at 39 ft
40




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH03 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (66194766 N, 7740334 44 E)

ELEVATION : 67850 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/2/21 09:36

END - 3/2/21 13:40

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 % CLAYEY SAND WITH GRAVEL(SC)
- 346 / Brown, moist, loose, +15% coarse subangular .
150 | ss8 (10) / gravel, +40% clay, some reddish-brown iron oxide
T 415 % staining (Less Weathered Springwater Formation) |
] % | 42 ft: Driller reported rig chatter
45_| 450 % _
/ Similar to SS-8 except brown, +30% coarse to fine
1 14-18-30 / subangular gravel, +20% clay, fine to coarse .
150 | ss9 (48) / sand, reddish-brown iron oxide staining, gravel
T /// pieces are gray (Less Weathered Springwater
46.5 % Formation) i
] % | Driller reported softer soil, smooth drilling, after 47
i % A
50| 500 ////’/é
{+F] SANDY SILT (ML) WC =69.9%
E 488 Light gray, maist, very stiff, medium to high - Fines =63.2%
| 110 | ss-10 (16) plasticity, 37% fine to coarse sand, trace gravel, |
trace reddish-brown iron oxide staining, trace
515 black Mn nodules (Less Weathered Springwater _
a on) gadéﬁgidp#a?t] :cold atch to match existi
| - 4011t p 0 existing
Bottom of Boring at 51.5 ft below ground surface conditions and gravel
7] | 1-6 ft bentonite chips
E - 6-51.5 ft bentonite grout
55 | ]
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH04 SHEET 1 OF 3

vacobs

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (661992 87 N, 7739866.63 E)
ELEVATION : 671941t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 4/2/21 13:50 END - 4/5/21 10:22 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
6 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
] L~ | 12iin: BASE GRAVEL
| .8
] ;
40 .
ST-1
s 451t 150 psi
5 56 ft: 250 psi
] 160 | st — 4 ft: Switch to 3-7/8" drag bit.
E Driller reported loss of circulation at 5 ft (approx 30
8.0 gal). Remix.
ELASTIC SILT (MH) 1 sS2PP=0,0,0tsf
B WOH-1-2 Brown, moist slightly mottled grayish brown, soft,
| 070 | ss-=2 3) medium plasticity, trace of sand, frace black Mn
nodules (Residual Soil of the Springwater
75 Formation)
10_| 100 ]
Similar to SS-2 except brown, firm, black Mn PP =175,175, 1.75tsf
- 314 nodules WC=381%
| 120 | ss3 (5) J LL=53,PL=29 PI=24
11.5
15 15.0
SANDY SILT (ML) WC=771%
B 122 Multicolored red, brown, yellow, reddish brown, Fines = 57 5%, Sand = 42 5%, Gravel = 0%
| 150 | ss4 @) grayish brown, moist, soft, 43% fine to coarse | Pumaceous sand
sand, 31% silt, 26% clay (Sensitive Saprolite of
16.5 the Springwater Formation)
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH04 SHEET 2 OF 3

vacobs

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (661992 87 N, 7739866.63 E)
ELEVATION : 671941t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 4/2/21 13:50 END - 4/5/21 10:22 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TVPE/ 666" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 {1 SILTY SAND (SM) Stop at 20 ft on 4/02/21 at 15:16
R 2.92.5 SEN Gray, moist, loose, fine to coarse sand, +38.3% Start on 4/05/21 at 8:55
150 | ss5 %) 1[11] fines, 0.7% fine to coarse subrounded to WC=722%
7] L subangular gravel less than 1" in diameter, trace | LL = NP, PL=NP, PI=NP
21.5 |--[|  reddish-brown iron oxide staining (Sensitive Fines = 38.3%, Sand = 61%, Gravel = 0.7%
" Saprolite of the Springwater Formation) Possibly pumaceous sand
MRS 24 ft: Driller reported fine gravel or cemented sand,
B L slight nig clatter
25 250 IER |
'11{] SILTY SAND WITH GRAVEL (SM) Pumaceous sand
B 2.6.8 WK Gray, moist, medium dense, fine to coarse sand, WC=632%
150 | ss6 (14) LT £15% silt, +£20% fine to coarse subrounded to LL =46, PL = NP, PI=NP
a6y subangular gravel less than 1.75" in diameter, Driller reported slightly stiffer layer 26 5-27 .5 ft
26.5 11I'}] trace reddish-brown iron oxide staining, trace clay
L] (Less Weathered Springwater Formation)
30 30.0 L
23 50/5" CLAYEY SAND WITH GRAVEL (SC) WC =225%
B 090 | ss7 (50/5") / Gray to brown, moist, very dense, fine to coarse LL=31,PL=23,PI=8
30.9 / cemented sand, 25.8% fines, 21.9% fine to Fines = 25.8%, Sand = 52 3%, Gravel = 21.9%
7] / coarse subrounded gravel less than 1" diameter, Recovery in SSis 1 ft. Cemented sand,
E / reddish-brown iron oxide staining (Less disintegrates with finger pressure.
% Weathered Springwater Formation)
% 34 ft- Switch to 3-7/8" tricone bit because soil is
- stiff
35 | 350 %/ ]
/ CLAYEY SAND (SC) WC =26%
s 34.32.22 / Reddish brown to yellowish brown to dark gray, LL =36,PL=23 PI=13
110 | sss8 (54) / moist, very dense, fine fo coarse cemented sand, Cemented sand, disintegrates with finger pressure.
7] / +20% fines, +5% fine to coarse subrounded to |
36.5 / subangular grave! less than 1.25" in diameter,
/ reddish-brown iron oxide staining (Less
7 % Weathered Springwater Formation)
% Driller reported soft soil layer, smooth drilling, at
s / 39401t
40 //::




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH04 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (661992.87 N, 7739866.63 E)

ELEVATION : 671.94 it

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/2/21 13:50

END - 4/5/21 10:22

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

SILT (ML)
Gray with some greenish brown stains, moist, 1
hard, medium plasticity, trace fine to coarse sand,
trace reddish-brown iron oxide staining (Less

Weathered Springwater Formation) ]

SILTY SAND (SM)

Grayish brown to yellowish brown, fine to coarse S
cemented sand, moist, very dense, +15% silt,

trace clay, +10% fine to coarse subangular gravel

DEPTH BELOW GROUND SURFACE (ft) (4]
ol
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (ft) E
wee | 65 | &
NUMBER N) G}
200
150 | ss9 11if153531
115
45 |
50| 500
i 150 | ss-10 17@3}”
515
55 |
60

PP =425, 275 42550
WC=317%

| LL=49 PL=30,PI=19

Driller reported increase in amount of sand, mixture
of sand and clay from 44-45 ft.

Driller reported cemented sand at 48 ft.

Cemented sand, disintegrates with finger pressure. ~ |

less than 1.5" diameter (Less Weathered
_\Spnngwater Formation) /
Bottom of Boring at 51.5 ft below ground surface

Bottom of borehole at 10:22

-] Backfilled with:

0-0.5 ft: asphalt

0.5-1 ft: gravel

1-5 ft: bentonite chips
5-51.5 ft: bentonite grout




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO05 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662042.89 N, 7739342.76 E)

ELEVATION : 666.31ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/17/21 1210 END - 3/17/21 14:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
6 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
] L~ | 8in- BASE GRAVEL i
| .8 i i
— ' -
] | Driller reported that the borehole has a clay collar
s -] from 1.5-5 ft, driller will redrill that section of the —
| _| borehole. ]
5 5.0 ] |
LEAN CLAY WITH SAND (CL) PP=175,2 15tsf
B 379 Reddish brown, moist, very stiff, medium 1 1
150 | ss-1 (16) plasticity, +15% fine sand, trace reddish-brown
T iron oxide staining, black Mn nodules, tfrace fineto | h
6.5 coarse subangular gravel (Residual Soil ofthe | ]
Springwater Formation)
10_| 100 ]
7 FAT CLAY (CH) 10 ft Switch to 4-7/8" drag bit at 10 ft
- 456 / Reddish brown mottled red, moist, stiff, medium {4 PP =25, 175, 1.75 tsf E
| 150 | ss2 a1 plasticity, frace fine sand, trace reddish-brown Jwc=335% |
iron oxide staining, black Mn nodules, trace fine LL=61,PL=31,PI=30
115 / subangular gravel (Residual Soil of the ] ]
/ Springwater Formation)
| / " Driller reported rig chatter from 12.5-13 ft ]
B % -{ Driller reported stiffer soil after 12.5 ft 1
15 15.0 g ]
LEAN CLAY (CL) PP=0,025,05tsf
B 223 Brown mottled red, moist, firm, medium to high 1 1
| 150 | ss3 ®) plasticity, frace fine sand, trace reddish-brown | |
iron oxide staining, black Mn nodules, trace fine to
16.5 coarse subangular gravel (Residual Soil of the ] ]
Springwater Formation)
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO05 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (662042 89 N, 7739342.76 E)
ELEVATION : 666.31ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START : 3/17/21 12:10 END - 3/17/21 14:45 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

TYPE/ 66"6"

NUMBER] (N)

200 LEAN CLAY (CL)

B 292 Brown mottled gray, moist, soft, mediumto high 1 1
140 | ss4 @) plasticity, +5% fine to coarse sand, frace fine fo

T coarse subangular gravel, trace black Mn nodules |

215 (Residual Soil of the Springwater Formation) i i

GRAPHIC LOG

T PP=0,025125tsf
B -] Driller reported increase in sand after 22 ft 1

25 250

SS-5A, 25-25 8 ft: ELASTIC SILT WITH SAND WC =67.6%
s 1-1-2 (MH) ) ) o 4 LL=69, PL=45 Pl=24 —
150 | ss5 @3) Brown, moist, soft, medium plasticity, +15% fine
to coarse sand, trace fine subangular gravel, trace | h
265 reddish-brown iron oxide staining, black Mn ] ]
nodules, possibly pumaceous sand (Sensitive
7] Saprolit T T
. SS-5B, 25.8-26 5 fi: LEAN CLAY (CL) - -
Brown, moist, soft, medium to high plasticity, trace
7 fine sand, trace reddish-brown iron oxide staining, 1
i black Mn nodules, trace fine subangular gravel i ]
(Sensitive Saprolite of the Springwater Formation)

30 30.0

Similar to SS-5B except frace fine subrounded | PP =0.25, 0, 0 tsf

E 122 gravel E E
150 | ss6
] 4 i i

35 35.0

SANDY ELASTIC SILT (MH) WC=T711%
B 233 Brown occasionally grayish, moist, loose, medium - LL=61, PL=37, Pl=24 1
| 150 | ss7 (6) plasticity, 42 5% fine to coarse sand, frace | Fines =57 5%, Sand = 42 5%, Gravel = 0% |
265 reddish-brown iron oxide staining, possibly
- d (Sensiti olite of th ]
e o ve Saprolt o e 36.5-37.5 ft Driller reported denser sand, drillrig
- { chatter i

40




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO05 SHEET 3 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662042.89 N, 7739342.76 E)

ELEVATION : 666.31ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/17/21 1210 END - 3/17/21 14:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 SANDY SILT (ML) WC =795%
B 112 Gray golden brown and dark brown, moist, soft, - Fines =65.1% 1
150 | ss8 @3) 30% fine to coarse sand, +5% fine to coarse
T subrounded to subangular gravel, trace | 41-42 ft: Driller reported denser sand h
415 reddish-brown iron oxide staining, possibly i i
pumaceous sand (Sensitive Saprolite of the
T Springwater 1 1
45 450 ]
Similar to SS-8 except loose, one 1.5" diameter
B 208 gravel piece, trace golden brown and trace dark 1
| 150 | ss9 (10) brown, grayish brown | |
465 ] ]
] 47-49 ft Driller reported stiffer soil i
] "] 49 tt: Driller reported gravel, drill rig chatter ]
50 | 500 ] ]
LH '} SILTY SAND WITH GRAVEL (SM) WC =557%
E 3720 ]1]  Grayish brown, moist, medium dense, fine to 4 LL=50,PL=37,PI=13 E
| 1.50 | ss-10 @7 7| | coarse sand, 36.5% fines, trace clay, +15%fineto | Fines = 36.5% ]
1|11] coarse subrounded or subangular gravel (Less
515 i Weathered Springwater Formation) N
: a with:
] Bottom of Boring at 51.5 ft below ground surface | 0.0.5 ft asphait, cold patch to match existing i
conditions
7] | 0.5-1 ft: gravel T
i - 14 it bentonite chips E
4-51.5 ft: bentonite grout
55 | ] |
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH06 SHEET 1 OF 3
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662094.00 N, 7738825.18 E)

ELEVATION - 660.15 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_4-7/8" Tricone Bit_3-7/8" Tricone Bit, 2" 0.D. Split-Barrel Sampler_ 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/3/21 09:38 END : 3/3/21 14:00 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
6 in: ASPHALT CONCRETE PAVEMENT Start dnilling with 4-7/8" tricone bit.
N —w 17 in- BASE GRAVEL Rig chatter when drilling through base gravel. 1
| .8 i i
| ] i - "
B 7 Driller reported soft soil starting at 16-18" bgs E
25 / | |
7 FAT CLAY (CH) SS-1 bottom 2" fat clay (CH) without gravel
B 324 Brown, moist, firm, medium to high plasticity, 5% 1
060 | ss-1 ) / fine o coarse subangular gravel, +5% sand, black
T Mn nodules (Residual Soil of the Springwater h h
40 Formation) . .
ST-1
s / - 4-5ft 150 psi —
5 56 ft: 200 psi
] 110 | sT1 / — Driller reported smooth ST sampling, nostops or |
| / | drill rig clatter i
6.0 / ] ]
/ Similar to SS-1
030 | ss2 2{%53 %
75 % ] ]
10_| 100 /ﬁ _|
SILT (ML) PP=075,05,025tsf
E 223 Brown, moist, firm, medium plasticity, +10% fine 4 WC =39.3% E
| 110 | ss3 5) to coarse sand, trace reddish-brown iron oxide JLL=45PL=30,PI=15 ]
staining, black Mn nodules (Residual Soil of the 10 ft: Switch to 3-7/8" tricone bit
115 Springwater Formation) ] ]
15_| 150 |
Similar to SS-3 except stiff and no iron staining
060 | ss4 4(%)7
16.5 ] ]
| | 17 ft: Driller reported drill rig chatter and stiffer soil |
- - f(]— 3_4" -
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH06 SHEET 2 OF 3
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (662094.00 N, 7738825.18 E)
ELEVATION - 660.15 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/3/21 09:38 END : 3/3/21 14:00 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

TYPE/ 6°6"6"
NUMBER (N)
200 .50 50/1" LEAN CLAY WITH SAND (CL) 555 last 0.6" and shoe contains disintegrated,
= 090 | ssb (10017 Brown, moist, mottled gray, hard, mediumto high - black, possibly basalt gravel :
20.9 plasticity, +20% fine to coarse sand, trace fine fo

coarse subangular gravel, reddish-brown iron
i oxide staining (Residual Soil of the Springwater ] ]
Formation)

GRAPHIC LOG

Driller reported harder soil, drill rig chatter from 20-
s - 22 ft, softer soil after 22 ft. —

25 250

LEAN CLAY WITH SAND (CL)

B 1-1-1 Brown, moist, soft, medium plasticity, +40% fine

150 | ss6 @) to coarse sand, frace fine to coarse subangular
gravel, reddish-brown iron oxide staining, trace

265 black Mn stains/nodules (Sensitive Saprolite of | ]

the Springwater Formation) ST-2 i

B H 26.5-27 5t 150 psi 1

2752851t 200 psi

] 050 | sT2 1 275 1t Driller reported 2-3" of gravel. T

285

ELASTIC SILT WITH SAND (MH) WC =86.3%
B R _ Brown, moist, very soft, medium plasticity, #40%  LL =65, PL=46, PI=19 1
150 | ss7 WOH(‘{‘)’OM fine to coarse sand, frace small fine to codrse
T angular to subangular gravel, pebbles, h h
30_[ 300 reddish-brown iron oxide staining, black deposit __| _]
Mn nodules (Sensitive Saprolite of the
T 090 | ssg |WOHWOH-2 Springwater Formation) . .
] ’ (2) SS5-8: Similar to SS-7 except trace black Mn J J
115 nodules, and soft consistency

35 35.0

SANDY LEAN CLAY (CL) Pumaceous sand.

B WOH-2-5 Brown, moist, firm, +35% fine to coarse sand, 1 1
150 | ss9 0 +5% fine to coarse subangular to angular gravel,

7] some reddish-brown iron oxide staining, black Mn | |

36.5 nodules (Sensitive Saprolite of the Springwater - i

Formation)

40
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH06 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662094.00 N, 7738825.18 E)

ELEVATION : 660.15 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/3/21 09:38

END - 3/3/21 14:00

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (i) % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 Similar to SS-9 except soft, and no black Mn WC=797%
1 WOH-1-2 nodules, contains about 3" of pumaceous Fines = 60%
i 150 | ss-10 @3) sand/breccia also possible
415
45 | 450
SANDY SILT (ML) Pumaceous sand.
B 1-1-2 Grayish brown, yellow, moist, very loose,
150 | ss-11 3) +40-50% sand, +20% clay, +5% fine fo coarse
T angular to subangular gravel, 2" layer of sand,
465 trace reddish-brown iron oxide staining (Sensitive
Saprolite of the Springwater Formation)
50 50.0 |
SANDY SILT (ML) WC=774%
B 1-1-3 Grayish brown with trace red and yellow parts, Fines = 58%
| 150 | ss12 @) moist, soft, +37% sand, +5% fine subangular
gravel, pumaceous sand (Sensitive Saprolite of
51.5 the Springwater Formation) - s
- Bottom of borehole :
| Bottom of Boring at 51.5 ft below ground surface | Backilled with-
0-1 it Gravel
T and asphalt patch
E 1-5 ft: Bentonite chips
5-51.5 ft: Bentonite grout
55 | |
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO7 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662138.99 N, 7738370.19 E)

ELEVATION : 659.24 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 4-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH - 28 3 to 40 feet bgs

START - 3/4/21 0912

END - 3/4/21 14:25

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)

INTERVAL ()

RECOVERY (ft)

PENETRATION
TESTRESULTS

SOIL DESCRIPTION

COMMENTS

TYPE/
NUMBER]

666"
(N)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

7 in: ASPHALT CONCRETE PAVEMENT

; d) GRAPHIC LOG

11 in: BASE GRAVEL

6.5

1.10

SS8-1

233
(6)

10 10.0

ELASTIC SILT (MH)

Brown, moist, firm, 5% fine sand, medium
plasticity, trace fine subangular gravel, trace
reddish-brown iron oxide staining, black Mn
nodules (Residual Soil of the Springwater
Formation)

1.50

S§-2

346
(10)

13.0

-1 142

120

ST-3

15_|

1 _15.7

1.50

468
(14)

LEAN CLAY (CL)

Slightly reddish brown, moist, stiff, medium
plasticity, +10% fine to coarse sand, +5% fine
subangular gravel, trace reddish-brown iron oxide
staining, black Mn nodules (Residual Soil of the
Springwater Formation)

20

ELASTIC SILT (MH)

Brown and slightly reddish, moist, stiff, medium
plasticity, +5% fine sand, +5% fine subangular
gravel, black Mn nodules, trace reddish-brown
iron oxide staining (Residual Soil of the
Springwater Formation)

Make provision for piezometer monument:

Core asphalt and base gravel with 14" core bit.
Remove base gravel to approximately 0.8 ft below
ground surface.

Backfill with 3/8" bentonite chips, set the mud tub,
dnill the boring off-center to the cylinder dnlled for
the piezometer monumnet to accomodate future
installation of a VWP data logger.

Driller reported that the base gravel is 3-4" in size,
higher ng clatter.

Advance borehole with 4-7/8" tricone bit.

Top 1" consisted of fine to coarse angular to
subangular gravel with +10% clay, loose
WC =40.8%

LL =53, PL=33,PI=20

ST-3

13-13.5 ft = 200 psi

13.5-14 2 ft = 600 psi to 750 psi

Driller reported that he stopped advancing ST-3 at

] 14" because very firm layer (possibly gravel) was

encountered and further advancement might
damage/bend ST.

Driller reported he is cleaning out borehole of all
the clay and elastic silt to keep the borehole clean
and enable quick piezometer installation, the high
plasticity soil is thickening the drilling fluid.




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO7 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662138.99 N, 7738370.19 E)

ELEVATION - 659.24 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_4-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH - 28 3 to 40 feet bgs START - 3/4/21 0912 END :- 3/4/21 14:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS4 PP =0.75,125,1.751sf
B - Difficult to open SS 1
150 | sss 4(%)7 WC = 32.4%
7] JLL=51,PL=30,PI=21 T
215 - Fines =915% .
25 | 250 |
7 FAT CLAY (CH)
B 345 Brown mottled gray, moist, stiff, mediumto high 1
150 | ss6 ) plasticity, +5% fine sand, +5% fine black
T subangular gravel, reddish-brown iron oxide h h
265 staining, black Mn nodules, brownish yellow ] ]
spots/stains (Residual Soil of the Springwater
T Formation) 1 1
30 30.0 ] ]
FAT CLAY (CH) PP=151,21sf
E 256 Gray mottled yellowish brown and red, moist, stiff, - Clay layer outside SS. E
| 130 | ss7 a1 +5% fine to coarse sand, +5% fine subangular | |
gravel, high plasticity, reddish-brown iron oxide
315 staining (Residual Soil of the Springwater ] ]
Formation)
35 350 ] ]
FAT CLAY (CH) PP =025,025,05tsf
B 225 Gray mottled red, moist, firm, +5% fine fo coarse | WC =457% 1
| 150 | ss8 % sand, trace fine subangular gravel, high plasticity, | LL =77, PL=27, PI=50 ]
reddish-brown iron oxide staining, black Mn Driller reported that he is redrilling the top 5 ft of
36.5 nodules (Residual Soil of the Springwater | the borehole where the high plasticity soil has i
Formation) accumulated

40




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BHO7 SHEET 3 OF 3
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662138.99 N, 7738370.19 E)

ELEVATION - 659.24 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_4-7/8" Tricone Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH - 28 3 to 40 feet bgs START - 3/4/21 0912 END :- 3/4/21 14:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP =1.75,0.75,0.75 tsf
B 456 / Gray mottled yellowish brown, moist, stiff, +5% 1 1
150 | ss9 (1) fine to coarse sand, trace fine subangular gravel,
T reddish-brown iron oxide staining, black Mn h h
415 / nodules (Residual Soil of the Springwater i i
/ Formation)
45 | 450 4 _
% SANDY LEAN CLAY (CL) Pumaceous sand
B 227 Light gray and gray-green, moist, stiff, #+44% fine | WC =63.1% 1
150 | ss-10 ©) to coarse sand, 5% fine to coarse angular gravel, | Fines = 50.9%
T reddish-brown iron oxide staining, some white h h
465 and yellow spots (Sensitive Saprolite of the ] ]
Springwater Formation)
50 50.0 ] ]
7 SS-11A, 50-50 2 ft: Similar to SS-10
. 3922 / SS-11B. 50.2-51.5 ft: CLAYEY SAND WITH 1 1
1.50 351 GRAVEL(SC
| (31) L(SC) i
515 /// Gray, moist, dense, +30% coarse angular gravel,
: fine to coarse sand possibly pumaceous, +15%
clay, trace reddish brown iron stains (Less - . -
E Weathered Springwater Formation) /— Inststalled VWP in 2" PVC standpipe piezometer. E
- Bottom of Boring at 51.5 ft below ground surface Standpipe piezometer installed immediately after 1
B ]  dnlling. ]
%ﬁll\%\gp 45008 (35[‘ kPa), unvented, serial VWP installed on 06/24/2021.
] Geokon datalogger 8002-WP-2LC-2, serialno. | g1 ft- 12" diameter, 12" deep monument set in i
2128641 concrete, black dye added to concrete to match
B -] existing conditions 1
55 | __| 1-38 1t Bentonite chips ]
38-50 ft: Sand
. -} 40-50 ft Screen -
Start Card # 1050981
7] | Well #L139118 T
] | Base of VWP is at 48.3 ft below ground surface. i
T - Field VWP Ro 1
| 4 (1)9052.193 |
(2) 9052 604
- 4 (3) 9052259 .
(4) 9052993
T 7| Average Ro=9052 512 7
60




PROJECT NUMBER: BORING NUMBER:
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662184.87 N, 7737863.29 E)

ELEVATION : 65441t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/5/21 09:40 END : 3/5/21 12:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
6 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
B — Rig chatter at base gravel layer. 1
| P~ | 6in BASEGRAVEL Smooth after 1 ft Cuttings after 1 fihavesand. |
o] e % | |
SS-1A, 5-5.3 ft: CLAYEY GRAVEL (GC) 5 ft: Switch to 3-7/8" drag bit
T 235 Wet, loose, +20% clay, +5% fine sand, fine 4 WC=382% .
150 | ss-1 ®) subangular to angular gravel (Residual Soil ofthe | | LL =48, PL=28, PI=20
7] Springwater Formation) 1 1
6.5 SS-1B, 5365 ft SILT (ML) - -
] Brown, moist, firm, +5% fine sand, medium i
plasticity, trace fine subangular to subrounded
E gravel, tfrace reddish-brown iron oxide staining, ] ]
80 black Mn nodules (Residual Soil of the
Springwater Formation) ] sT12 i
s - 89 ft =250 psi —
| 160 | sT=2 | 9921t =500 psi ]
92958 ft=700 psi
1 96 - Recovery in Shelby tube =2 3 ft -
10 % SS-3A, 9.6-10.1 f: CLAYEY GRAVEL (GC) WC=332%
] 467 Black, moist, medium dense, +20% clay, day =~ - LL =46, PL=31,PI=15 ]
i 150 | ss3 (13) brown, subangular gravel, fine trace coarse _| su=1800 psf i
subrounded gravel, 5% fine sand (Residual Soil
41 111 of the Springwater Formation) . .
| SS-3B, 10.1-11.1 ft: Similar to SS-1B except sfiff | i
15_| 150 |
/ FAT CLAY (CH)
B 478 / Brown and reddish brown, moist, stiff, +5% fine 1 1
| 150 | ss4 (15) sand, medium to high plasticity, trace subangular | |
fine gravel, black Mn nodules (Residual Soil of the
16.5 % Springwater Formation) ] ]
20 4
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662184.87 N, 7737863.29 E)

ELEVATION : 65441t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/5/21 09:40 END : 3/5/21 12:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 7 LEAN CLAY (CL) PP =125 15,2 1sf
B 345 / Brown mottled gray, moist, stiff, medium plasticity, | WC = 36.6% 1
150 | ss5 @) / 13% fine sand, trace subrounded coarse gravel, LL =43, PL=21,PI=22
T reddish-brown iron oxide staining, black Mn | Fines =86.9% h
215 / nodules (Residual Soil of the Springwater i i
/ Formation)
230 / i i
/ ST-6 recovery was 2.3 ft
. / 4 23-24 ft- 150200 psi .
1 100 | sre / | 24-24 9t = 500-700 psi |
: / 25 ft: Driller reported slightly stiffer soil.
25 | 249 / 1 1
] % Similar to SS-5 except very stiff, +5finesand | PP =15, 2, 2 tsf N
s 56-10 — —
] 150 | ss7 (16) / | |
264 %
30_| 300 % _|
% CLAYEY SAND (SC)
. 246 / Brown, moist, loose, +30% clay, trace . .
i 110 | sss (10) / reddish-brown iron oxide staining, trace Mn |
/ nodules, fine to coarse sand (Residual Soil of the
31.5 % Springwater Formation) ] ]
35 | 350 -///,/,///’ |
SANDY LEAN CLAY (CL) WC =84 6%
s 1-1-1 Grayish brown, moist, soft, 33% sand, 33% silt, | Fines = 67 2%, Sand = 32 8%, Gravel = 0% —
| 150 | sss8 @ trace reddish-brown iron oxide staining, black Mn | |
nodules, fine to coarse sand (Sensitive Saprolite
36.5 of the Springwater Formation) ] ]
40




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH08 SHEET 3 OF 3
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662184.87 N, 7737863.29 E)

ELEVATION : 65441t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/5/21 09:40 END : 3/5/21 12:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP=0.75,0,05tsf
B 144 / Gray, moist, firm, high plasticity, trace fine sand, - Driller reported gray high plasticity soil. 1
150 | ss-10 ®) reddish-brown iron oxide staining, black Mn
T nodules (Sensitive Saprolite of the Springwater h h
41.5 % Formation) i J
45 | 450 / B _
SS-11A, 45456 ft: Similar to SS-10 except gray
s 365 mottled slightly red and stiff = —
| 1.50 | ss11 (1) SS-11B, 45646 5 ft ELASTIC SILT WITH | |
465 SAND (MH) _ _ -
: Gray, moist, stiff, medium to high plasticity, #15% 1
] fine to coarse sand, reddish-brown iron oxide i
staining, black Mn nodules (Sensitive Saprolite of
B the Springwater Formation) ] ]
50 50.0 ] ]
ELASTIC SILT WITH SAND (MH) WC=73%
- 1 ray, moist, firm, ium plasticity, #20% fine E =62, PL=45 Pl= E
115 Gi ist, firm, medi lasticity, +20% fine to LL =62, PL=45 PI=17
] 150 | ss12 6) coarse sand, +5% fine to coarse subangular ] ]
gravel, reddish-brown iron oxide staining, black
515 Mn nodules (Sensitive Saprolite of the __
|\ Springwater Formation) /| Backiilled with: L
i Bottom of Boring at 51.5 ft below ground surface | 0-0.5 t Asphalt cold patch to match existing 1
7] | 0.5-1 ft: Gravel T
i -] 1-2 it Bentonite chips E
2-51.5 ft: Bentonite grout
55 | ] |
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662259.59 N, 7737095.12 E)

ELEVATION - 640.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/5/21 14:50 END - 3/8/21 12:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
7in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
i b ¥ 5in: BASE GRAVEL |
5| s0 % ] B
FAT CLAY (CH) 5 ft: Switch to 3-7/8" drag bit.
B 2.9.1 / Brown, moist, soft, medium to high plasticity, +5% 1
020 | ss-1 3) fine sand, coarse subrounded gravel,
T / reddish-brown iron oxide staining, black Mn h h
6.5 / nodules (Residual Soil of the Springwater ] ]
/ Formation)
0] 100 7 _
LEAN CLAY (CL) WC=374%
E WOH-1-2 Brown, moist, soft, +5% sand, trace subangular 4 LL=49 PL=26,PI=23 E
| 100 | ss2 3) fine to coarse gravel, medium plasticity, | |
reddish-brown iron oxide staining, black Mn
115 nodules (Residual Soil of the Springwater ] ]
Formation)
15 15.0 ]
7 FAT CLAY (CH) PP=075,15,175tsf
B 256 / Reddish brown, moist, stiff, +5% fine sand, | Diriller reported loss of drilling fluid 1
| 150 | ss3 a1 medium to high plasticity, reddish-brown iron | |
oxide staining, black Mn nodules (Residual Soil of
16.5 % the Springwater Formation) 5 ]
20 4
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662259.59 N, 7737095.12 E)

ELEVATION - 640.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/5/21 14:50 END - 3/8/21 12:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 7 FAT CLAY (CH) WC =402%
B 256 / Top 1" gray, then brown mottled gray, moist, stiff,  LL =60, PL =26, PI=34 1
150 | ss4 1) / +5% fine sand, high plasticity, trace
T reddish-brown iron oxide staining, black Mn h h
215 / nodules (Residual Soil of the Springwater i i
/ Formation) Stop at 21.5 ft on 3/5/21 )
B - 16:10 add 2x2 ft road plate over borehole which 15
/ ft (5 ft attached to plate 10 drill rod)
] % | Starton 3/8/21 at 9:15 |
25 250 % ] ]
/ FAT CLAY (CH) PP=1,15,075tsf
— 245 / Gray mottled brown, moist, stiff, trace fine sand, =~ - SS coated with clay, drill bit plugged .
150 | ss5 ©) / medium to high plasticity, reddish-brown iron
26.5 oxide staining, black Mn nodules (Residual Soil of | Pump fixed, restart drilling. Driller reported he is
: / the Springwater Formation) -| using a "dlay breaker" mixed with the drilling fluid —
/ to help progress the borehole in the high plasticity
] / | day.
30 30.0 / i
ELASTIC SILT WITH SAND (MH) WC=774%
- 1410 Brown with occasional 1" white parts, moist, very - LL =68, PL=44 PI=24 E
150 | ss& 1) soft, medium plasticity, 22% fine to coarse sand, Fines = 77.8%
7] reddish-brown iron oxide staining, black Mn | Pumaceous sand |
315 nodules (Sensitive Saprolite of the Springwater - Driller using circulation from 6-15 ft, using easy ]
Formation) mud, driller thinks it is ok to proceed without
n | casing. 1
35 | 350 ] |
ELASTIC SILT WITH SAND (MH) Pumaceous sand
B 1-1-3 Grayish brown with few pink and white parts, 1 1
150 | ss7 @) moist, soft, +35% fine to coarse sand, low to
7] medium plasticity, trace reddish-brown iron oxide | |
36.5 staining, black Mn nodules, trace subrounded fine ]
to coarse gravel (Sensitive Saprolite of the
7 Springwater Formation) 1 1
37 .5-39 ft: Driller reported high plasticity soil layer.
40
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PROJECT NUMBER:
D3460500

BORING NUMBER:
AFWP-BH09

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662259.59 N, 7737095.12 E)

ELEVATION : 64057 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/5/21 14:50

END - 3/8/21 12:50

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP=25,252751sf
1 4912 / Gray mottled brown, moist, very stiff, medium
150 | ss8 1) / plasticity, trace fine sand, reddish-brown iron
T oxide staining, black Mn nodules (Less
415 % Weathered Springwater Formation)
45 450 é
SANDY ELASTIC SILT (MH) WC =389%
B 10-25-34 Brown-gray, moist, very dense, slight plasticity, LL=50,PL=36,PI=14
120 | ss9 (59) 38.3 % sand, 2.3% subangular fine to coarse Fines = 59.4%, Sand = 38.3%, Gravel = 2.3%
T gravel, reddish-brown iron oxide staining (Less Gravel pieces in shoe with sand and clay
465 Weathered Springwater Formation) 46547 5 ft Driller reported softer soil. Likely
gravel, sand, silt, and clay interbeds.
T Possibly pumaceous sand
50 50.0 -
" CLAYEY SAND WITH GRAVEL (SC)
- 100 | ssao | 2033503 % Brownish gray, moist, very dense, +20% fine to
510 ( ) %/ coarse subrounded to subangular gravel, +15%
% day, trace reddish-brown iron oxide staining,
E \possibly pumaceous sand (Less Weathered .
Backfilled with:

55 |

60

Springwater Formation)
Bottom of Boring at 51.25 ft below ground surface

0-0.5 ft: Asphalt cold patch to match existing
conditions

0.5-1 ft: Gravel

1-50 ft: Bentonite chips

Driller reported that due to loss of circulation during
dnilling, bentonite grout was not used to backfill the
boring.
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662318.90 N, 7736475.09 E)

ELEVATION - 630.78 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/8/21 14:55 END - 3/9/21 14:08 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
0o
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER (N) (U]
7in: ASPHALT CONCRETE PAVEMENT Start dnilling with 4-7/8" tricone bit.
B = _ - 14 it Driller reported clayey and silty soil with 1
i . 5in: BASE GRAVEL some gravel i
] / " Driller reported lost of circulation from 3-3.5 ft ]
i / - (@pprox 35 gal) 1
40 ] ]
/ ST-1
- / - 4-6 ft = 150 psi constant .
5 160 | sT1 % - —
6.0 / | |
/ FAT CLAY (CH)
B 223 / Reddish brown, moist, firm, +5% fine to coarse 1 1
] 040 | ss2 5) sand, trace subrounded gravel, trace ] |
75 / reddish-brown iron oxide staining, medium to high
- lasticity, black Mn nodules (Residual Soil of the - i
/ e von omncules (Residu ® | stopon3821at1525at 751
E % - Start on 3/9/21 at 10:15 with 3-7/8" drag bit E
0] 100 7 _
LEAN CLAY (CL) WC =394%
. 114 Reddish brown, moist, soft, medium plasticity, 9% - LL =47, PL =26, PI=21 i
| 070 | ss3 @ fine to coarse sand, frace reddish-brown iron | Fines=913% |
oxide staining, black Mn nodules (Residual Soil of
115 the Springwater Formation) ] ]
15_| 150 ]
/] FATCLAY (CH) PP=0.25,05,1.25tsf
B 123 / Gray mottled brownish green, moist, firm, trace of 1
| 110 | ss4 ®) sand, medium to high plasticity, trace |
reddish-brown iron oxide staining (Residual Soil
16.5 % of the Springwater Formation) ] ]
180 / |
/ ST-5 recovery 2.1 ft, driller reported soil cuttings
. / - from SS-4 present on the top of ST-5 -
/ 18-19 ft 150 psi
] 200 | sT5 / 1 19-195 - 400 psi T
i 4 19.5-20 ft: 500 psi E
20 4
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662318.90 N, 7736475.09 E)

ELEVATION - 630.78 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/8/21 14:55 END - 3/9/21 14:08 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
@]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 7 FAT CLAY (CH) PP=25,2 2tsf
B 256 / Gray mottled red, moist, stiff, high plasticity, #+5% | Driller reported loss of circulation about 380 gal, 1
110 | ss6 1) fine to coarse sand, reddish-brown iron oxide borehole collapsed due to clay, redrilling borehole
T staining, trace black Mn nodules (Residual Soil of | WC =41.3% h
215 % the Springwater Formation) A LL=70,PL=23, PI=47 i
25 | 250 4 _
%‘ LEAN CLAY (CL) PP =225,4.25,35tsf
B 469 Gray, moist, stiff, medium plasticity, #5% fineto o Loss of circulation, driller adding water and 1
150 | ss7 (15) coarse sand, reddish-brown iron oxide staining, bentonite to mud tub, driller uncertain about where
T trace black Mn nodules (Residual Soil of the 7| the loss is occuring, but estimates it to be from 1- h
265 Springwater Formation) 4 10 ftbgs. ]
30_| 300 | |
Similar to SS-7 except firm PP=125,175, 151sf
i 150 | sss 3(3)4 i i
315 ] ]
35 | 350 ] ]
Similar to SS-7 except firm WC=329%
| 123 4 LL=46,PL=19,PI=27 E
060 | ss9 ®)
365 ] ]
| " Driller redrilling borehole due to formation of clay ]
B - collar. 1
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH10 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662318.90 N, 7736475.09 E)

ELEVATION : 630.78 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START : 3/8/21 14:55

END - 3/9/21 14:08

LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TVPE/ 666" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 SANDY LEAN CLAY (CL)
B Gray green with brown, very stiff, low to medium
150 | ss-10 3}?51)3 plasticity, +40% fine to coarse sand,
T reddish-brown iron oxide staining (Less
415 Weathered Springwater Formation)
45 450
070 | ss1 17-50/4" SILTY SAND WITH GRAVEL (SM)
1 457 ) (50/4") Gray green and gray, moist, very dense, +15%
fine to coarse subrounded to subangular gravel,
T +20% silt, reddish-brown iron oxide staining (Less
E Weathered Springwater Formation)
50 20.0 L i
2 1020 } ss12 A 50/4" Similar to SS-11 except +40% gravel, +15% silt
. (50/4") Bottom of Boring at 503 ft below ground surface
55 | _
60

PP =225 15 175tsf
Bottom 2" has clayey sand.
Driller reported loss of drilling fluid after about 40 ft.

43 5 ft: Drller reported trace gravel.

47 549 ft: Driller reported stiffer soil, rig clatter,
softer soil after 49 ft.

| Baciilled with:

0-0.5 ft: Asphalt cold patch to match existing
conditions

1-6 ft Gravel

6-50.1 ft: Bentonite chips

Driller reported that due to loss of circulation during
drilling, bentonite grout was not used to backfill the
|poring.
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (662429.72 N, 7735336.77 E)

ELEVATION : 624151t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/15/21 09:20 END : 3/15/21 13:38 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6-6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
7in: ASPHALT CONCRETE PAVEMENT Start dnilling with 4-7/8" tncone bit.

.~ 5in: BASE GRAVEL

5 50
LEAN CLAY (CL) PP=125,15,2tsf
1 345 Reddish brown, moist, stiff, trace fine to coarse 4 WC=356% .
140 | ss-1 ©) sand, medium plasticity, frace reddish-brown iron LL=48, PL=27,PI=21
] oxide staining, black Mn nodules (Residual Soil of ] 5 ft: Switch to 4-7/8" drag bit T
6.5 the Springwater Formation) - Diriller reported that the borehole is collared from 0-
5 ft due to clay, borehole redrilled to remove collar.
10_| 100 ] ]
Similar to SS-1 except very stiff
] 7-79 7 7
| 070 | ss=2 (16) | |
11.5 ] ]
15_| 150 ] ]
LEAN CLAY (CL) PP=15,225,2tsf
B 478 Brown mottled gray, moist, stiff, medium plasticity, | WC =31.9% 1
150 | ss3 (15) 11% fine fo coarse sand, trace subrounded to LL=44 PL=25PI=19
7] subangular gravel, reddish-brown iron oxide | Fines =893% |
16.5 staining, black Mn nodules (Residual Soil ofthe i
Springwater Formation)

"} 17 51t Driller reported trace gravel.

20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (662429.72 N, 7735336.77 E)

ELEVATION : 624151t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/15/21 09:20 END - 3/15/21 13:38 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 7 FAT CLAY (CH) PP =125 25, 21sf
B 568 / Brown mottled gray, moist, stiff, medium plasticity, | WC =33.1% 1
140 | ss4 (14) +10% fine fo coarse sand, trace fine to coarse LL=51,PL=25PI=26
T subangular gravel, reddish-brown iron oxide h h
215 / staining, trace black Mn nodules (Residual Soil of | i
/ the Springwater Formation)
/ Diriller reported he had to redrill borehole at 22 5-
1 / - 28 ft because of clay moving into/adhering to sides
/ of borehole.
T / | Clay surrounding the dnill rod. h
25 | 250 / B _
/ Similar to SS-4 except very stiff, +5% fine to PP=275,275,2tsf
B 479 / coarse sand, trace fine subangular gravel - 10:40 dlay collar comes up around the drill rod 1
150 | sss (16) /
265 % ] ]
30| 300 % a a
/ Similar to SS-5 PP=3254 3tsf
] 5912 / 1 .
i 150 | ss& @1) / i |
315 % i i
35 350 % ] ]
FAT CLAY WITH SAND (CH) Pumaceous sand.
B 246 / Brown mottled gray, moist, stiff, medium plasticity, - 1
| 150 | ss7 (10) / +15% fine to coarse sand, trace fine subangular | |
/ gravel, reddish-brown iron oxide staining, trace
36.5 / black Mn nodules (Residual Soil of the i i
/ Springwater Formation)
. %
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Dodge Park Boulevard, Gresham, OR (662429.72 N, 7735336.77 E)

ELEVATION : 624151t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/15/21 09:20 END - 3/15/21 13:38 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH)
B 510-15 / Gray mottled greenish-brown, moist, very stiff, 1 1
130 | ss8 (25) medium to high plasticity, trace fine sand,
T reddish-brown iron oxide staining, track black Mn h
415 / nodules (Residual Soil of the Springwater i i
/ Formation)
45 | 450 / B _
/ FAT CLAY WITH SAND (CH) PP=1,225 2 tsf
B Brownish gray mottled brown, moist, very stiff, 1 1
130 | ss9 5%1)0 / medium to high plasticity, +30% fine to coarse
T sand, reddish-brown iron oxide staining (Residual h
46.5 / Soil of the Springwater Formation) i i
50 | 500 // ]
SANDY SILT (ML) Top 2" of SS-10 similar to SS9
E 302 Grayish brown with trace yellow parts, moist, very 4 WC =614% E
| 150 | ss-10 @) loose, 31% fine to coarse sand, 27% clay, | Fines = 68.9%, Sand = 31.1%, Gravel = 0% |
reddish-brown iron oxide staining (Sensitive
515 Saprolite of the Springwater Formation) N
: a with:
. Bottom of Boring at 51.5 ft below ground surface | ('y'5'“Acphait cold patch to match existing -
conditions
7] | 0.5-1 ft: Gravel T
i -] 1-4 it Bentonite chips E
4-50 ft: Bentonite grout
55 | ] |
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662484 58 N, 7734774.18 E)

ELEVATION : 618.04 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/2/21 08:45 END : 4/2/21 11:16 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
7in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
i b ¥ 17 in: BASE GRAVEL | |
N Y
. b _ _
-
- /- -
5 5.0 ] |
LEAN CLAY WITH SAND (CL) PP=0,0,0 tsf
B WOH-1-1 Brown, moist, soft, medium plasticity, #15%fine o 5 ft: Switch to 3-7/8" drag bit. 1
110 | ss-1 @) to coarse sand, frace fine subangular to WC=39.1%
T subrounded gravel, trace reddish-brown iron JLL=41,PL=23 PI=18 h
6.5 oxide staining (Residual Soil of the Springwater ]
Formation)
10_| 100 ] ]
LEAN CLAY (CL) PP=075,1,0751sf
E 244 Brown slightly mottled grayish brown, moist, firm, S E
| 150 | ss2 8) medium to high plasticity, frace fine to coarse | |
sand, trace fine subrounded gravel,
115 reddish-brown iron oxide staining, trace black Mn | ]
nodules (Residual Soil of the Springwater
7 Formation) 1 1
15_| 150 ] |
LEAN CLAY (CL) PP=15,175,15tsf
B 356 Gray mottled brown, moist, stiff, medium A WC=337% 1
| 150 | ss3 a1 plasticity, frace fine to coarse sand, frace JLL=46,PL=24 PI=22 |
reddish-brown iron oxide staining, black Mn
16.5 nodules (Residual Soil of the Springwater i i
Formation)
20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662484 58 N, 7734774.18 E)

ELEVATION : 618.04 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/2/21 08:45 END : 4/2/21 11:16 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL) PP =0.75,1.75, 125 sf
B Brown mottled gray, moist, firm, medium 4 WC=382% 1
334 n
150 | ss4 @ plasticity, +5% fine to coarse sand, trace LL =47, PL=26,PI=21
T reddish-brown iron oxide staining, black Mn h h
215 nodules (Residual Soil of the Springwater i i
Formation)
25 | 250 ] |
Similar to SS-4 except brown mottled slightly PP =0.25,0.75,0.25 tsf
B 205 gray, reddish-brown iron oxide staining, trace 1 1
] 150 | sS85 G subrounded fine gravel | ]
265 ] ]
30| 300 ] ]
LEAN CLAY (CL) PP=15,275175tsf
E 578 Brown slightly mottled grayish brown, moist, stiff, S E
| 150 | ss& (15) medium to high plasticity, trace fine subangular | |
gravel, trace fine to coarse sand, reddish-brown
31.5 iron oxide staining, black Mn nodules (Residual | ]
Soil of the Springwater Formation)
35 | 350 |
7 FAT CLAY (CH) PP =125,075,1251sf
B 347 / Gray, moist, stiff, medium plasticity, trace fine A WC=374% 1
| 150 | ss7 1) sand, trace fine subangular gravel, frace JLw=54PL=27 PI=27 |
reddish-brown iron oxide staining (Residual Soil
36.5 % of the Springwater Formation) ] ]
40 %
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH12 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Dodge Park Boulevard, Gresham, OR (662484 58 N, 7734774.18 E)

ELEVATION : 618.04 it

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/2/21 08:45

END - 4/2/21 11:16

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

SS-8A, 4040 4 ft: Similar to SS-7 except no

gravel

SS-8B, 4044151t Similar to SS-7 except gray
mottled brown, trace fine to coarse sand,
reddish-brown iron oxide staining, no gravel ]

SANDY LEAN CLAY (CL)
Gray and brown, moist, dense, +34% fine to E
coarse sand, +10% fine to coarse subrounded

gravel less than 1.5" diameter, reddish-brown iron

DEPTH BELOW GROUND SURFACE (ft) (4]
ol
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (ft) E
wee | 65 | &
NUMBER N) G}
40.0 7
150 | ss8 4(‘175)3 %
115 /
45 |
50| 500
i 150 | ss9 17&1%23
515
55 |
60

PP =225 2 2251sf
42 ft: Driller reported stiffer soil and higher

_| hydraulic pressure indicative of high plasticity soil.

4250 ft: Slight rig dlatter.

Driller reported transition to this stiffer layer was at
121
WC =45%

’| Fines = 56.3%

oxide staining (Less Weathered Springwater
Formation) /
Bottom of Boring at 51.5 ft below ground surface

Backfilled with:

- 0-0.5 ft: Asphailt cold patch to match existing

conditions

0.5-1 ft: Gravel

1-3 ft: Bentonite chips
3-50 ft: Bentonite grout
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Proctor Street, Gresham, OR (662716.08 N, 773426382 E)

ELEVATION : 613.151 DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hamm:
WATER DEPTH - 46 6 to > 50 feet bgs START - 4/13/21 09:38 END - 4/13/21 13:46 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
%_. 1.5 in: ASPHALT CONCRETE PAVEMENT Make provision for piezometer monument:
7 R 10 in: BASE GRAVEL - Core asphalt and base gravel with 16" core bit. 1
Remove base gravel to 0.8 ft below ground surface
7] | with a 7" "cookie cutter” bit. T
| - Backfill with 3/8" bentonite chips, set the mud tub, |
dnill the boring off-center to the cylinder dnlled for
T 7 the piezometer monumnet to accomodate future 1
i _| installation of a VWP data logger. ]
Advance borehole with 4-7/8" drag bit.
40 ] ]
ST-1
s - 4-51t 150 psi —
5 200 | sm _]>620ps -
6.0 ] ]
LEAN CLAY (CL) PP=1252 0251sf
B 244 Slightly reddish-brown slightly mottled grayish 1 1
| 130 | ss2 8) brown, moist, firm, medium plasticity, trace fineto | |
coarse sand, trace fine subangular to subrounded
7.5 gravel, frace black Mn nodules, dark brown/black ] ]
spots of sand/gravel (Residual Soil of the
7 Springwater Formation) 1 1
10_] 100 ] ]
Similar to SS-2 except slightly reddish-brown PP=075,05, 2 tsf
E 244 mottled grayish brown, no gravel, trace 4 WC=398% E
| 150 | ss3 @) reddish-brown iron oxide staining JLL=47,PL=26,PI=21 ]
11.5 ] ]
15 | 150 ] |
Similar to SS-2 except brown slightly mottled PP =15, 1.25,1251sf (The top 0.85 ft of sample
B 558 grayish brown, stiff, no gravel, trace - split while opening the SS, PP from the remaining 1
| 150 | ss4 (13) reddish-brown iron oxide staining, black Mn | part) |
nodules, no dark brown/black spots Driller reported that he is rednilling 0-5 ft of
16.5 - borehole with 6" drag bit. i
20
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Proctor Street, Gresham, OR (662716.08 N, 773426382 E)

ELEVATION : 613.151 DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hamm:

WATER DEPTH - 46 6 to > 50 feet bgs START - 4/13/21 09:38 END - 4/13/21 13:46 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
@]
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
p— 66 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 7 FAT CLAY (CH) PP=25 175, 1.75tsf
B 5710 / Brown mottled gray, moist, very stiff, mediumto 4 Clay surrounding drill rod refrieved from borehole
150 | ss5 a7 / high plasticity, trace fine to coarse sand, trace fine
T to coarse subangular to subrounded gravel, less ]
215 / than 1.5 in diameter, trace reddish-brown iron
oxide staining, few dark brown to black spots of
7] / sand and fine gravel, trace black Mn nodules
i / (Residual Soil of the Springwater Formation) ]
230 / |
/ ST-6
. / - 23-235 ft: 250 psi
140 | st / 23524 ft 300 psi
| 244 | 24-242:500 psi
25_| 168 Slightly reddish-brown mottled brown and gray, | glﬁ 5‘“’“"1@2%‘3‘1"}53&1 61t
150 | ss7 (14) moist, stiff, medium plasticity, trace fine to coarse WC=377%
— sand, frace fine subangular gravel, black Mn 10244 F‘Ln— 21 Pl=23
| 259 nodules, trace dark brown/black spots of sand 1 Trace arav motting
and gravel, trace reddish-brown iron oxide race gray ing
B staining (Residual Soil of the Springwater E
Formation)
30 30.0
7 FAT CLAY (CH) PP=2 25 2tsf
B 5911 / Brown mottled gray, moist, very stiff, mediumto -
150 | ss8 (20) / high plasticity, fine to coarse sand, trace sand,
7] trace fine subangular gravel, trace black/dark |
315 / brown pockets of sand and gravel, black Mn ]
nodules, trace reddish-brown iron oxide staining
7 % (Residual Soil of the Springwater Formation) 1
35 | 350 % ]
/ FAT CLAY (CH) PP=275,22525tsf
B 51015 / Dark gray mottled brown, moist, very stiff, medium - WC =322%
150 | ss9 (25) plasticity, frace fine to coarse sand, frace LL=57,PL=29,PI=28
7] reddish-brown iron oxide staining (Residual Soil | Clay surrounding drill rod retrieved from borehole
36.5 / of the Springwater Formation) | The dark gray color is like steel
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Proctor Street, Gresham, OR (662716.08 N, 773426382 E)

ELEVATION : 613.151 DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hamm:

WATER DEPTH - 46 6 to > 50 feet bgs START - 4/13/21 09:38 END - 4/13/21 13:46 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TVPE/ 666" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP =225225 1751sf
3169 / Brown mottled grayish-brown, moist, stiff, medium Clay surrounding dnill rig retrieved from borehole
150 | ss-10 (15) / to high plas’uuty trace reddish-brown iron oxide
staining, black Mn nodules (Residual Soil of the
415 % Springwater Formation)
7
43 ft: Driller reported cemented sand or gravel
45 | 450 ]
SANDY LEAN CLAY (CL) WC =596%
589 Grayish brown to dark brown, moist, medium Fines = 69.8% ) o )
140 | ss-11 7 dense, 30% fine to coarse sand, reddish-brown The trace cemented sand pieces disintegrates with
iron oxide staining, trace pieces of dark gray finger pressure.
465 cemented sand (Less Weathered Springwater
Formation)
50 50.0
% CLAYEY SAND (SC)
6-8-11 / Brownish gray to gray, moist, medium dense, fine
130 | ss12 (19) / to coarse sand, +30% clay, +5% fine to coarse
//; subangular to subrounded gravel, trace
515 % _\reddish_brmm iron oxide staining (Less /
Weathered Springwater Formation) ) )
- + Installed VWP taped outside 1" PVC standpipe
Bottom of Boring at 51.5 ft below ground surface piezomet
ook VY 49005 (350 KPa), unvented, sefial {1 5 ft 12 diameter, 12" deep monument set in
The finished water pipeline alignemnt coner elte, b'%c.rt'i‘ dye added to concrete to match
commesponding to this boring location was ?m&ﬁgffgnem O'?f chi
abandoned, therefore, a Geokon datalogger was 38.50 ft- San dm' © chips
not added.
40-50 ft: Screen
55 | __|| Start Card # 1051471
Well # L142276
Base of VWP is at 4.8 ft from the bottom of the
screen. Driller reported that he mistakenly marked
4 8 ftinstead of 5 ft.
Field VWP Ro
(1) 8895.047
(2) 8895 466
(3) 8896.589
(4) 8897 386
Average Ro = 8896.122
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (663273.50 N, 7733595.81 E)

ELEVATION ; 58562 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 16" Core Bit, 8" Auger, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/16/21 0922 END - 3/17/21 15:30 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
n 0.5 in. ASPHALT CONCRETE PAVEMENT Core asphalt with 16" diameter core barrel for
B - 8 17 5in- BASE GRAVEL - setting 12" diameter piezometer monument 1
! Start drilling with 6" tricone bit, drilling fluid seeping
T - | out through base gravel and exiting the borehole 1
i Removed base gravel with 8" auger to 1.3t (16" ]
? borehole) and filled with bentonite chips
i % _} Start advancing borehole with 6" tricone bit ]
5 | 50 % ] |
/ FAT CLAY (CH) WC =375%
s ) : Gray, moist, very soft, high plasticity, +5% fineto - LL=54, PL=21,PI=33 —
120 | ss+ WOR(\{\{OH 1 / coarse sand, frace fine to coarse subrounded Switch to 4-7/8" drag bit
T / granite, trace organics consisting of fine roots, h h
6.5 / trace reddish-brown iron oxide staining, trace ] ]
/ black Mn nodules (Residual Soil of the
T / Springwater Formation) 1 1
10 10.0 % ] ]
/ FAT CLAY (CH) PP=25,175,15tsf
E 248 / Gray slightly mottled brown to greenish-brown, 4 WC=348% E
| 120 | ss2 (12) / moist, stiff, medium to high plasticity, trace fine | LL=61,PL=26,PI=35 ]
sand, trace reddish-brown iron oxide staining,
115 / micaceous (Residual Soil of the Springwater ] ]
/ Formation)
] % | Driller reported soft soil after 13.5 ft and the clay ]
B - was starting to "collar up" the borehole, driller will 1
| / | re-drill those locations. ]
15_| 150 / | |
/ FAT CLAY (CH) PP=0,0,0.75tsf
B 223 / Gray, moist, firm, medium to high plasticity, trace | SS-3 similar to SS-2 except gray and lesser 1
| 150 | ss3 ®) fine sand, trace reddish-brown iron oxide staining, | amount of reddish-brown iron oxide staining, im |
micaceous (Residual Soil of the Springwater
16.5 / Formation) ] ]
2 A
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (663273.50 N, 7733595.81 E)

ELEVATION ; 58562 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 16" Core Bit, 8" Auger, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/16/21 0922 END - 3/17/21 15:30 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
20.0 7 Similar to SS-2 except gray motiled brown or PP=15,175,375tsf
B 468 / greenish brown, trace reddish-brown iron oxide -] After drilling to 20 ft, clay surmrounding the drill rod 1
| 150 | ss4 (14) / staining _| adjacent to the drill bit was removed ]
215 / | |
25 | 250 / B _
/ Similar to SS-2 except gray mottled brown to PP=125,0.75,1.75tsf
1 354 / greenish-brown, 5% fine to coarse sand - Re-drill borehole from 0-30 ft with 6" tricone. .
150 | sss ©) /
265 % ] ]
| 28 ft: Driller reported transition to sand with gravel,
- - slight drill rig clatter. .
30| 300 ] ]
1 SILTY SAND (SM) WC=637%
E 369 Gray, moist, medium dense, 44% medium - Fines =438% E
| 150 | ss& (15) plasticity silt, fine to coarse sand, +10% fine to | Pumaceous sand |
A coarse subrounded gravel, reddish-brown iron
319 ||| oxide staining (Less Weathered Springwater . 1
Formation)
| 4] | Driller reported rig clatter at 33.5 ft (gravel), smooth
B IEE -] again at 34 ft 1
Driller reported loss of 60 gallons of drilling fluid in
T . "] the gravel encountered at 33.5 ft. Drilling fluid h
35_1 350 i _1 seeping out of the side of the road embankment |
070 | ss7 10—50{.2" {1 SILTY SAND WITH GRAVEL (SM) B into a drainage ditch.
-1 357 : (50/2") 11| Gray, moist, very dense, £20% medium plasticity - S5 7 similar to SS-6 except with more gravel, .
i 441  silt, ¥20% fine to coarse subrounded to | lesser amount of reddish-brown iron oxide staining
g subangular gravel, fine to coarse sand, frace 200 gal of drilling fluid loss due to seepage at side
s - reddish-brown iron oxide staining, gravel consists of road, driller mixed additional bentonite slurry. 1
| of basalt (Less Weathered Sprin | The cracks in the asphalt pavement are widening
Bottom of boring at 36.5 ft below ground surface and the road heaving up due to accumulation of
B -} dnilling fluid below the asphalt. E
Switch to 4-7/8" drag bit
T | Seepage of drilling fluid increases, crack develops
i !in soil on side of road, the soil started sliding
slightly when putting foot over at that location. It
R -] Iwas therefore decided to terminate the boroing at
| JB3651
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Altman Road, Gresham, OR (663273.50 N, 7733595.81 E)

ELEVATION ; 58562 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 16" Core Bit, 8" Auger, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/16/21 0922 END - 3/17/21 15:30 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6-6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
Backfilled with:

B - 0-5in: Concrete, top 1" of concrete mixed with 1
black dye to match existing conditions

7] | 57 in: Gravel 1
i - 7in-8 ft: Bentonite chips ]
8-36.5 ft Bentonite grout

45_ |

50 |

55 |

60
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (663846.78 N, 773434540 E)

ELEVATION : 615.77 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/10/21 10:15

END - 3/10/21 15:.05

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

2in: ASPHALT CONCRETE PAVEMENT
6 in: BASE GRAVEL

LEAN CLAY (CL)

Reddish brown, moist, stiff, medium plasticity,
12% fine sand, trace subrounded to subangular
fine to coarse gravel, trace reddish-brown iron
oxide staining, black Mn nodules (Residual Soil of
the Springwater Formation)

Similar to SS-2 except brown mottled gray

LEAN CLAY (CL)

Reddish brown to greenish brown, moist, stiff,
medium fo high plasticity, +10% fine sand, +5%
subangular black fine to coarse gravel, trace
reddish-brown iron oxide staining, black Mn
nodules (Residual Soil of the Springwater

DEPTH BELOW GROUND SURFACE (ft) (4]
ol
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (ft) E
wee | 65 | &
NUMBER N) G}
w
40
5 190 | sm
6.0
| 130 | ss2 %ﬁ)ﬁ
75
10_| 100
i 150 | ss3 4(1%)6
115
15_| 150
| 150 | ss4 4(153:;3
165
7 Formation)
20

Start dnlling with 4-7/8" tricone bit.

Driller reported soft soil after 1 ft, containing brown
fat clay with sand (cuttings) and also confirmed by
driller

ST-1

4.4 51t 150 psi

45551t 200 psi

556t 250 psi

6 ft- Switch to 4-7/8" drag bit

PP =1.25,225, 225 tsf

| PP=2,2251251sf

WC=347%

Ll =42 PL=26,Pl=16

Fines = 88.4%

Driller reported that he is redrilling the top 3 ft of
the borehole

PP=2,125 175tsf
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (663846.78 N, 773434540 E)

ELEVATION : 615.77 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/10/21 10:15

END - 3/10/21 15:.05

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
@]
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
p— 66 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
20.0 LEAN CLAY (CL) PP =25, 125, 151st
1 468 Reddish brown mottled gray, moist, stiff, medium Driller reported he had to redrill the borehole 2 .
150 | ss5 (14) to high plasticity, +10% fine to coarse sand, trace times (top 3 ft)
T trace reddish-brown iron oxide staining, black Mn ] h
215 nodules (Residual Soil of the Springwater i
Formation)
230 |
ST-6 recovery 2 3 ft
- Driller reported overpacked likely due to presence e
- 200 | st6 of clay :
25 | 250 ]
Y///| FATCLAY (CH) PP=1,1,1.25tsf
B 478 / Brown mottled gray, moist, stiff, medium to high 1
150 | ss7 (15) / plasticity, +5% fine to coarse sand, trace trace
265 reddish-brown iron oxide staining, black Mn Drilling fluid seeping out from the edge of asphalt,
- / nodules (Residual Soil of the Springwater driller reported he will redrill the borehole and then |
/ Formation) see if the seepage reduces. Driller reported that the
7] / clay is squeezing in, driller refills mud tub, adds
E bentonite, redrills the borehole. ]
/ Driller makes a small drain to route the drilling fluid
7 / seeping from the bottom of the pavement to the 1
i / roadside ditch. i
% Driller reported stiffer soil after 28 ft
30_| 300 % ] ]
/ FAT CLAY (CH) PP=275,2, 2 tsf
E 569 / Reddish brown mottled gray, moist, stiff, trace fine E
150 | ss8 (15) to coarse sand, frace fine to coarse subangular
7] gravel, medium to high plasticity, trace |
315 / reddish-brown iron oxide staining, black Mn ]
/ nodules (Residual Soil of the Springwater
7 % Formation) 1
35 | 350 % ]
/ LEAN CLAY (CL) PP =0.25,0.25, 1.5 tsf
B 455 Brown mottled gray, moist, stiff, medium to high 1
150 | ss9 (10) plasticity, +10% fine to coarse sand, trace trace
7] reddish-brown iron oxide staining, black Mn |
36.5 nodules (Residual Soil of the Springwater i
Formation)
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (663846.78 N, 773434540 E)

ELEVATION : 61577 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/10/21 10:15 END - 3/10/21 15:05 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 SILT (ML) PP=0,0,0 tsf
B 203 Brown, moist, firm, medium plasticity, 5% fineto 4 WC =43.3% 1
150 | ss-10 5) coarse sand, trace subangular fine gravel, trace LL=48 PL=29 PI=19
T reddish-brown iron oxide staining, black Mn h h
415 nodules (Residual Soil of the Springwater i i
Formation)
45 | 450 |
SANDY ELASTIC SILT (MH) WC=577%
s 347 Brown-red, moist, stiff, slight plasticity, #35% fine - LL =52 PL=45 PI=7 —
150 | ss-11 (1) to coarse sand, frace fine subangular gravel, trace | Pumaceous sand
T reddish-brown iron oxide staining, trace black Mn h
465 nodules (Sensitive Saprolite of the Springwater | ]
Formation)
50| 500 ] ]
Similar to SS-11 except +40% fine to coarse sand,
E 556 +5% fine to coarse subangular to subrounded E E
150 | ss12 gravel
| (11) | i
51.5
Bottom of Boring at 51.5 ft below ground surface Backfilled with:
B - 0-0.5 ft: asphalt cold patch to match existing 1
conditions
7] | 0.5-1.5ft gravel T
E 4 1.54.5 ft: bentonite chips ]
45515 ft grout
55 | ] |
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (664269.84 N, 7734352.38 E)

ELEVATION - 62510 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/11/21 0955 END - 3/11/21 14:38 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
e | \1/4in: ASPHALT CONCRETE PAVEMENT 7 | Start dnilling with 4-7/8" tricone bit.
— . 7.75in: BASE GRAVEL -] Driller reported soft soil after 1 ft. .
| Z | Drilling fluid seeping out from cracks in asphalt,
- - driller reported he will redrill the top 5 ft of the E
] _| borehole where the clay "collars" the borehole.
5 5.0 ] |
LEAN CLAY WITH GRAVEL (CL) PP=22515,1tsf
s 325 Brown, moist, firm, medium to high plasticity, - 5 ft: Switch to 4-7/8" drag bit —
090 | ss- G +15% fine to coarse subangular gravel, +5% fine
T sand, trace black Mn nodules, trace organics h h
6.5 consisting of roots (Residual Soil of the ] ]
Springwater Formation)
| 80 “| 7.5 t: Driller reported very slight rig clatter possibly
: - due to gravel. E
| | ST-2 ]
8-10 ft: 150 psi constant
E 050 | sT2  Diriller reported smooth and consistent run, drill ]
cleans dnilling fluid off with a spade
10_| 100 ] ]
LEAN CLAY (CL) WC=371%
- 2.9.3 Slightly-reddish brown, moist, firm, medium 4 LL=49 PL=24 PI=25 E
| 150 | ss3 ®) plasticity, +5% fine sand, trace reddish-brown iron | 10.2 fi: Driller reported trace gravel |
oxide staining, trace black Mn nodules (Residual
115 Soil of the Springwater Formation) ] ]
15 15.0 ] ]
LEAN CLAY (CL) PP=175,21251sf
B 335 Slight reddish brown trace grayish-brown, moist, | WC =36.1% 1
| 150 | ss4 @) firm, medium plasticity, trace fine sand, trace fine | LL =44, PL=26, PI=18 |
subrounded gravel, trace reddish-brown iron
16.5 oxide staining, black Mn nodules (Residual Soil of | i
the Springwater Formation)
20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (664269.84 N, 7734352.38 E)

ELEVATION - 62510 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/11/21 0955 END - 3/11/21 14:38 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to S5-4 except more gray mottled spots, PP=125,2 251sf
1 379 very stiff, more black Mn nodules . .
150 | ss5 (16)
215 ] ]
25 | 250 ] |
LEAN CLAY (CL) PP=15,15,2751sf
B Brown mottled gray, moist, very stiff, medium 1 1
150 | ss6 5351)1 plasticity, 6% fine to coarse sand, trace fine to
T coarse subrounded gravel, reddish-brown iron h h
265 oxide staining (Residual Soil of the Springwater ]
Formation)
30| 300 ] ]
Similar to SS-6 except black Mn nodules, no PP=15,1,151sf
E 579 gravel E E
] 150 | ss7 (16) | |
315 ] ]
35 | 350 ] |
Similar to SS-6 except black Mn nodules, +5% WC=362%
B 6-8-10 fine to coarse subrounded to subangular gravel, - LL=45 PL=24 PI=21 1
] 150 | sss8 (18) trace reddish-brown iron oxide staining | Fines =93.7% ]
Additional drilling fluid seeps out through asphalt,
36.5 - dnller made a small berm and is cleaning up ]
40




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH16 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (664269.84 N, 7734352.38 E)

ELEVATION : 62510 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/11/21 0955 END - 3/11/21 14:38 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 ELASTIC SILT (MH) PP =1.75,225, 3 1sf
B Gray mottled brown, moist, very stiff, medium 1
150 | ss9 5%1)0 plasticity, frace subrounded to subangular fine to
T coarse gravel, trace fine sand, trace
415 reddish-brown iron oxide staining, trace black Mn |
nodules (Residual Soil of the Springwater
T Formation) 1
45 450 ]
Similar to SS-9 except no gravel PP =35,3.75,351sf
- 7-12-16 - WC =35%
] 150 | ss-10 (28) | LL=50, PL=30,PI=20
465 ]
50 | 500 ]
Similar to SS-10
i 130 | ss11 ?_(1316)19 i
51.5
Bottom of Boring at 51.5 ft below ground surface Backfilled with:
B - 0-0.5 ft: Asphailt cold patch to match existing
conditions
7] | 0.5-1 ft: Gravel
E -] 1-5 1t Bentonite chips
5-50 ft: Bentonite grout
55 | ]
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH17 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Altman Road, Gresham, OR (664826.22 N, 7734361.62 E)
ELEVATION : 618311t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/23/21 10:42 END : 3/23/21 14:20 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

N\ 174 in: ASPHALT CONCRETE PAVEMENT 7 | Start anilling with 4-7/8" tricone bit.

7.75in: BASE GRAVEL . T

RECOVERY (ft)

wee | 666
NUMBER (N)

FAT CLAY (CH) PP=22 1751sf
Grayish brown mottled brown, moist, stiff, medium 5 ft: Switch to 4-7/8" drag bit 1
to high plasticity, +5% fine to coarse sand, +5%
fine to coarse subangular gravel, trace

reddish-brown iron oxide staining, black Mn ] ]
nodules, micaceous (Residual Soil of the
Springwater Formation) 1 1

] 346
140 | ss- (10)

6.5

10 10.0

FAT CLAY (CH) PP =125,075,1.25tsf
Brown mottled gray, moist, stiff, medium plasticity, 4 WC =33.4% E
+5% fine to coarse sand, frace fine subangular LL=52, PL=25PI=27
gravel, tfrace reddish-brown iron oxide staining,
black Mn nodules (Residual Soil of the ] ]
Springwater Formation)

. 446
| 150 | ss2 10)

15 15.0

FAT CLAY (CH) PP=3,2 1251sf
Grayish brown mottled brown, moist, stiff, medium - Driller reported that the cuttings are stuck at the 1
to high plasticity, trace fine to coarse sand, trace base gravel layer, driller re-drilled that section

fine subangular gravel, reddish-brown iron oxide |
staining, black Mn nodules (Residual Soil of the ]
Springwater Formation)

] 3-57
| 150 | ss3 12)

16.5

20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH17 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Altman Road, Gresham, OR (664826.22 N, 7734361.62 E)

ELEVATION : 618311t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/23/21 10:42 END - 3/23/21 14:20 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL) PP=05,2 2251sf
B 466 Gray mottled brown, moist, stiff, medium 4 WC=316% 1
150 | ss4 (12) plasticity, 4% fine to coarse sand, trace fine LL=48,PL=21PI=27
T subrounded gravel, trace reddish-brown iron | Fines =956% h
215 oxide staining, track black Mn nodules (Residual | i
Soil of the Springwater Formation)
| "] 23 ft: Driller reported stiffer soil. ]
25 | 250 ] |
LEAN CLAY (CL) PP=2,275,2tsf
B 577 Brown mottled gray, moist, soft, mediumto high 1
150 | ss5 (14) plasticity, +10% fine to coarse sand, +5% fine
T subangular gravel, trace reddish-brown iron oxide | h
265 staining, black Mn nodules (Residual Soil of the | ]
Springwater Formation)
30 30.0 ]
7 FAT CLAY (CH) PP=27517525tsf
E 57-10 / Gray mottled brown, moist, very stiff, trace fine - Clay surrounding drill rod attached to drill bit E
| 150 | ss& an sand, trace fine subrounded to subangular gravel, | removed by driller |
medium to high plasticity, trace reddish-brown
315 / iron oxide staining (Residual Soil of the ] ]
/ Springwater Formation)
35 350 % _ ]
/ FAT CLAY (CH) PP =125225 05tsf
B 467 / Brown mottled gray, moist, stiff, mediumto high 1 1
| 150 | ss7 (13) plasticity, +5% fine to coarse sand, black Mn | |
nodules (Residual Soil of the Springwater
36.5 / Formation) ] i




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH17 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Altman Road, Gresham, OR (664826.22 N, 7734361.62 E)

ELEVATION : 618.31 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/23/21 10:42 END - 3/23/21 14:20 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP=2751,21sf
B 46-11 / Brown mottled gray, moist, very stiff, medium WC =35%
150 | ss8 L) plasticity, frace fine sand, frace fine subangular LL=50,PL=27,PI=23
T gravel, tfrace reddish-brown iron oxide staining | Similar to SS-6
415 % (Residual Soil of the Springwater Formation)
45 | 450 / _
/ Similar to SS-8 except no gravel, micaceous PP=3,325 2751sf
150 | sso ‘L(%)Z /
46.5 %
50 | 500 %
/ Similar to SS-9 PP=275,3,2751sf
i 150 | ss10 5(1‘71)0 %
515 A
Bottom of Boring at 51.5 ft below ground surface Backfilled with:
B 0-0.5 ft: Asphalt cold patch to match existing
conditions
7] 0.5-1 ft: Gravel
E 1-8 ft: Bentonite chips
8-50 ft: Bentonite grout
55 |
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH18 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665025.52 N, 7734365.23 E)

ELEVATION : 620.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_3-7/8" and 4-7/8" Tncone Bit, 2" O.D. Split-Bamel Sampler,_140-lb Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/6/21 0908 END : 4/6/21 12:23 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 3 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
n " . 11 in: BASE GRAVEL 1 1
5 5.0 ] |
LEAN CLAY (CL) SS-1 sample split in spoon, no PP
B 245 Brown, mottled grayish brown, moist, stiff, 4 WC=338% 1
150 | ss-1 ©) medium plasticity, frace fine to coarse sand, trace LL=47,PL=22,PI=25
T fine subangular to subrounded gravel, trace h h
6.5 reddish-brown iron oxide staining, black Mn ] ]
nodules (Residual Soil of the Springwater
| Formation) . i
10_] 100 ] ]
Similar to SS-1 except additionally mottled slightly | PP =225, 1.5, 1.75 tsf
E 256 reddish brown and gray, subangular gravel only, - Switch to 3-7/8" tricone bit E
| 150 | ss2 a1 track black Mn nodules | |
11.5 ] ]
15 | 150 ] |
Similar to SS-1 except brown mottled grayish SS-3 sample split in spoon, no PP
— brown is to brown . .
150 | ss3 468 ey
| (14) i i
16.5 ] ]
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH18 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665025.52 N, 7734365.23 E)

ELEVATION : 620.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_3-7/8" and 4-7/8" Tncone Bit, 2" O.D. Split-Bamel Sampler,_140-lb Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/6/21 0908 END : 4/6/21 12:23 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS-2 PP=151.75,175tsf
150 | ss4 331553
215 ] ]
25 | 250 ] |
Similar to SS-1 except brown mottled gray, PP=05,1.75, 1tsf
B 568 subangular gravel only, reddish-brown iron oxide 1
] 1.50 SS8-5 (14) Stﬂining, track black Mn nodules ] i
265 ] ]
30| 300 ] ]
LEAN CLAY WITH SAND (CL) PP=275,375, 3 tsf
E 7-11-13 Brown mottled gray and black, moist, very stiff, 4 WC=32% E
| 150 | ss& (24) medium plasticity, 20% fine to coarse sand, trace | LL =49, PL =26, PI=23 ]
fine subangular to subrounded gravel, trace Fines =79.3%
31.5 reddish-brown iron oxide staining, black Mn ] ]
nodules (Residual Soil of the Springwater
7] Formation) . .
35 | 350 |
7 FAT CLAY (CH) PP=1,125151tsf
B 367 / Grayish brown to dark gray mottled brown, moist, 1
| 150 | ss7 (13) stiff, medium to high plasticity, frace |
reddish-brown iron oxide staining, trace black Mn
36.5 / nodules (Residual Soil of the Springwater i i
/ Formation)
] Z | Driller reported slightly stiffer soil after 38 ft ]
40 %




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH18 SHEET 3 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665025.52 N, 7734365.23 E)

ELEVATION : 620.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #3_Mud Rotary_3-7/8" and 4-7/8" Tncone Bit, 2" O.D. Split-Bamel Sampler,_140-lb Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/6/21 0908 END : 4/6/21 12:23 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 SS-8A, 40-40 8 fi: FAT CLAY WITH SAND (CH) PP =325 3, 1251sf
1 A7-10 Brown mottled reddish brown and grayish brown .
150 | ss8 (7 to gray, moist, very stiff, medium to high plasticity,
T +15% fine to coarse sand, reddish-brown iron h h
41.5 oxide staining (Residual Soil of the Springwater | | |
Formation)
] SS-8B, 40.8-41 4 fi: LEAN CLAY (CL) | |
E Dark gray mottled brown, moist, very stiff, high ] ]
plasticity, trace fine to coarse sand, reddish-brown
T iron oxide staining (Residual Soil of the 1 1
i Springwater Formation) i ]
45 | 450 ] |
Similar to SS-8B except +5% fine to coarse sand, PP=325,35,251sf
1 7-9-11 trace fine subangular gravel, trace black Mn AWC=317% .
] 150 | ss9 (20) nodules JLL=50,PL=27,PI=23 ]
46.5 ] ]
50 | 500 ]
SILT (ML) SS-10 sample split in spoon, no PP
E 336 Brown mottled reddish brown and gray, moist, 4 WC=395% E
| 150 | ss-10 ©) stiff, medium plasticity, trace fine sand, trace JLw=43,PL=27PI=16 |
reddish-brown iron oxide staining (Residual Soil
51.5 of the Springwater Formation) N
: with:
. Bottom of Boring at 51.5 ft below ground surface | ('y'5'“Acphait cold patch to match existing -
conditions
7] | 0.5-1 ft: Gravel T
i -] 1-4 it Bentonite chips E
5-50 ft: Bentonite grout
55 | ] |
60




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH19 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665194.81 N, 7734369.24 E)

ELEVATION : 621.39 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/5/21 13:00

END - 4/5/21 15:49

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 3 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
" . 15 in: BASE GRAVEL
2
-
5 5.0 ]
LEAN CLAY (CL) PP =175,175,2 tsf
456 Brown to reddish brown, moist, stiff, medium to 5 ft: Switch to 3-7/8" drag bit.
150 | ss-1 (1) high plasticity, +10% fine to coarse sand, +5%
fine to coarse subangular to subrounded gravel,
6.5 some gravel pieces 2" diameter, trace
reddish-brown iron oxide staining, black Mn
nodules (Residual Soil of the Springwater
Formation)
10_| 100 ]
LEAN CLAY (CL) PP=275,275,1751sf
347 Slight reddish brown to brown mottled gray, moist, 4 WC = 30.6%
150 | ss2 1) stiff, medium plasticity, trace fine to coarse sand, LL=44 PL=23 Pl=21
trace reddish-brown iron oxide staining, trace
115 black Mn nodules (Residual Soil of the
Springwater Formation)
15_] 150 ]
Similar to SS-2 except very stiff, trace fine SS-3 sample split in spoon, no PP
4810 subangular gravel, +5% fine to coarse sand,
150 | ss3 (18) reddish-brown iron oxide staining
16.5
"} 18-20 1t: Driller reported stiffer soil.
20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH19 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665194.81 N, 7734369.24 E)

ELEVATION : 62139t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/5/21 13:00 END : 4/5/21 15:49 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS-2 except brown to brown mottled PP=1,075,151sf
B gray and grayish brown, trace fine subangular 1 1
] 150 | ss4 :?(153')5 gravel, black Mn nodules i |
215 ] ]
25 | 250 ] |
Similar to SS-2 except brown mottled gray, very PP =225,025,0.75tsf
1 5710 stiff, trace fine subangular gravel, reddish-brown .
| 150 | ss5 a7 iron oxide staining, black Mn nodules | |
26.5 ] ]
30| 300 ] ]
LEAN CLAY (CL) PP=275225 35tsf
E 579 Brown to brown mottled grayish brown, moist, HWC=257% E
| 150 | ss& (16) very stiff, medium plasticity, +5% fineto coarse | LL =41, PL =20, PI=21 ]
sand, trace fine subangular gravel, trace
31.5 reddish-brown iron oxide staining, gravel is dark | ]
gray (Residual Soil of the Springwater Formation)
35 | 350 ] |
Similar to SS-6 except some gray mottling in PP =175, 2, 2251sf
B 579 addition to SS-6 colors, tfrace fine to coarse sand, 1
| 150 | ss7 (16) no gravel, trace black Mn nodules | |
365 ] ]
40




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH19 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665194.81 N, 7734369.24 E)

ELEVATION : 621.39 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/5/21 13:00

END - 4/5/21 15:49

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 SS-8A, 4040 7 fi: FAT CLAY (CH) PP =275, 3,2251sf
B 6.9-11 A Gray, moist, very stiff, high plasticity, trace brown
150 | ss8 (20) mottling, trace fine sand (Residual Soil of the
T 415 Springwater Formation) h
- SS-8B, 40.7-41.5 ft: LEAN CLAY (CL) - ] - ]
i Brown mottled gray, moist, very siff, mediumto | | 41 .5-50 ft: Driller reported gray high plasticity soil.
high plasticity, trace fine to coarse sand,
E reddish-brown iron oxide staining, black Mn ]
nodules (Residual Soil of the Springwater
T Formation)
45 | _
50 | 500 ]
ELASTIC SILT (MH) WC=413%
E 6-8-8 Gray and brown mottled gray with dark brown 4 LL=60,PL=37,PI=23
| 150 | ss9 (16) sand, moist, very stiff, medium plasticity, 10% fine | Fines = 89.9%
to coarse sand, trace fine subangular gravel, trace
51.5 reddish-brown iron oxide staining, trace black Mn __
nodules (Residual Soil of the Springwater Backfilled with: o
B Formation) 1 G-O_dS_ gl Asphalt cold patch to match existing
- conditions
| Bottom of Boring at 51.5 ft below ground surface | 051 ft Gravel
E -] 1-3 it Bentonite chips
3-51.5 ft: Bentonite grout
55 | _
60




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH20 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665698.02 N, 7734377.76 E)

ELEVATION : 611.07 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/24/21 09-08 END - 3/24/21 12:32 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 3in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
n * 6 in: BASE GRAVEL
40 /
/ ST-1, 459 ft: FAT CLAY (CH) ST-1
B / Brown mottled gray, moist, stiff, medium to 451t 150 psi
5 plasticity, reddish-brown iron oxide staining 56 ft: 200 psi
_ | 190 | sT4 / (Residual Soil of the Springwater Formation) WC =30.3%
| LL =51, PL=26,PI=25
6.0 J su = 1296 psf
LEAN CLAY (CL) 5 ft: Switch to 4-7/8" drag bit.
. 146 Brown mottled gray, moist, stiff, medium plasticity, H PP =2, 1.5,0.5tsf
| 130 | ss2 (10) trace fine to coarse sand, frace fine subangular
75 gravel, reddish-brown iron oxide staining, black Diriller reported borehole "collared up" below base
: Mn nodules (Residual Soil of the Springwater gravel and at 7 ft, he is redrilling the borehole
Formation)
10 10.0 |
Similar to SS-2 except more black Mn nodules PP =225 125, 11sf
- 345 WC =384%
| 150 | ss3 ©) LL =43, PL=25 PI=18
11.5
15 15.0
Similar to SS-2 except gray mottled brown PP =225, 225 1251sf
150 | ss4 4(45’)5
16.5
ST-5
- 18-18.5 ft: 150 psi
| 18.5-19 ft: 250 psi
19-19.6 ft: 550 psi, 19.6 ft: jumps to 650 psi
18.0 WC =32%
LL =46, PL=25 Pl=21
7 su = 2736 psf
| 160 | sT5 Recovery in Shelby tube is 1.9 ft
4 1986
20
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH20 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665698.02 N, 7734377.76 E)

ELEVATION : 611.07 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/24/21 09-08 END - 3/24/21 12:32 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
150 | sss 579 LEAN CLAY WITH SAND (CL) PP=2 2750751
B : (16) Brown mottled grayish brown and dark brown, 4 WC=334%
211 moist, very stiff, medium plasticity, 17% fine to Fines =83.3%
T - coarse sand, reddish-brown iron oxide staining, 7| 19.6-20.6 ft: Driller reported ng chatter, slightly
i black Mn nodules (Residual Soil of the { stiffer soil
Springwater Formation)
25 250
7 FAT CLAY (CH) PP =325,35,2tsf
B 5810 / Brown mottled gray, moist, very stiff, medium 1
150 | ss7 (18) / plasticity, trace fine to coarse sand, trace fine
T subangular gravel, reddish-brown iron oxide h
265 / staining, trace black Mn nodules (Residual Soil of |
/ the Springwater Formation)
30| 300 % ]
/ Similar to SS-7 except no gravel, more PP=35,35,3251sf
E 5812 / reddish-brown iron oxide staining, no black Mn 4 WC=341%
| 130 | ss8 (20) / nodules JLL=51,PL=27PI=24
315 % ]
35 | 350 % ]
/ Similar to SS-7 except +5% fine to coarse sand, PP=25251751sf
— 4912 no black Mn nodules .
140 | ssso on /
365 % |
« %
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH20 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (665698.02 N, 7734377.76 E)

ELEVATION : 611.07 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/24/21 09-08

END - 3/24

/21 12:32 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
@]
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
p— 66 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 SILT WITH SAND (ML) PP=15,1, 11
1 466 Brown with dark bown and trace orange parts, - Drilling fluid seeps through edge of asphalt, driller
150 | ss-10 (12) moist, stiff, medium plasticity, 15% fine sand, reported he poured grout into borehole so loss of
T trace fine subangular gravel, trace reddish-brown ] dnilling fluid is controlled
415 iron oxide staining, black Mn nodules (Sensitive | ) o
Saprolite of the Springwater Formation) 40—5(1 ft: Driller reported no change in drilling rate
. - or soil.
45 | ]
50_| 500 ]
SILT WITH SAND (ML) WC =506%
E 323 Brown with frace dark bown and orange parts, 4 LL=48 PL=32 PI=16
150 | ss-11 ®) moist, firm, medium plasticity, 15% fine to coarse Fines = 85.2%
7] sand, frace fine subangular gravel, reddish-brown | Pumaceous sand
515 iron oxide staining, trace black Mn nodules Driller reported the top 5 ft of borehole had a clay
\ (Sensitive Saprolite of the Springwater Formation) / |\"collar” which he redrilled.
7] Bottom of Boring at 51.5 ft below ground surface | ba with: o
| _} 0-0.5 ft: Asphalt cold patch to match existing
conditions
R - 0.5-1 ft: Gravel
| _| 1-4 it Bentonite chips
4-51.5 ft: Bentonite grout
55 | |
60




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH21 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666191.32 N, 773438745 E)

ELEVATION ; 626 60 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/12/21 09-15 END - 3/12/21 13:20 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
5in: ASPHALT CONCRETE PAVEMENT Driller reported using 6" tricone bit from 0-5 ft so
B - [  that it helps mitigate the issue with the clay 1
| : . 13in- BASE GRAVEL | collaring the borehole at previous borings. ]
b
] 7 Diriller reported silt and clay in the top 1.5-5 t, ]
B / -] scattered gravel at 4 ft 1
] / | 1.5-5 ft gray clay and silt (based or cuttings). i
5 | 50 % ] |
/ FAT CLAY (CH) PP=2,25 2251sf
B 346 Brown mottled gray, moist, stiff, medium plasticity, - 1
130 | ss+ (10) / trace fine sand, might also contain some silt, trace
T reddish-brown iron oxide staining, trace black Mn h
65 / nodules, micaceous (Residual Soil of the i i
% Springwater Formation)
10_] 100 % ] ]
Similar to SS-1 except trace subangular fine PP=175,2,2251sf
E 458 / gravel and more reddish-brown iron oxide staining { WC =31.5% E
| 150 | ss2 (13) / J=51,PL=23 PI=28 |
11.5 / ] ]
15 15.0 % ] ]
/ Similar to SS-1 except more reddish-brown iron PP=15,275,151sf
7] 466 oxide staining g |
i 150 | ss3 12) / | |
16.5 % ] ]
2 A




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH21 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666191.32 N, 773438745 E)

ELEVATION ; 626 60 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/12/21 09-15 END - 3/12/21 13:20 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL) PP =225 175,21sf
B 478 Brown mottled gray, moist, stiff, medium plasticity, | WC =30.9% 1
150 | ss4 (15) +5% fine to coarse sand, may contain silt, LL=42 PL=25PI=17
T reddish-brown iron oxide staining, black Mn | Dirilling fluid seeps out from the edge of the h
215 nodules, micaceous (Residual Soil of the | asphalt, driller redrills the borehole i
Springwater Formation)
25 | 250 |
7 FAT CLAY (CH) PP=175,25,25tsf
B 478 / Gray mottled brown, moist, stiff, medium to high 1
150 | ss5 (15) plasticity, frace fine to coarse sand, trace fine
T subrounded gravel, trace reddish-brown iron h h
265 / oxide staining, +5% silt, micaceous (Residual Soil ]
/ of the Springwater Formation)
0 ] s % | 1
/ Similar to SS-5 except +5% fine to coarse
E subrounded to subangular gravel, very stiff, black S E
150 | ss& 61013 / Mn nodules
| (23) | i
315 % ] ]
35 | 350 % B
/ LEAN CLAY (CL) PP=275,3,1251sf
B 7-7-11 Brown, moist, very stiff, medium plasticity, 5% fine | WC =259% 1
| 150 | ss7 (18) sand, trace reddish-brown iron oxide staining, JLL=38PL=18PI=20 |
trace black Mn nodules, micaceous (Residual Sail Fines =95.3%
36.5 of the Springwater Formation) ] ]

| Driller reported stiffer soil at 38 ft

40
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH21 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666191.32 N, 773438745 E)

ELEVATION : 626.60 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/12/21 09-15

END - 3/12/21 13:20

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (i) % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
40.0 Similar to SS-7 except fine to coarse sand, trace PP =1.75,1.75, 2 tsf
1 6-7-10 fine subangular gravel, no black Mn nodules - Dniller redrilling borehole due to formation of clay
i 150 | ss8 an | coliar.
415 |
45 450
7 FAT CLAY (CH) PP=2,425 3251sf
1 6-13-14 / Gray mottled brown, moist, very stiff, frace fine - Second leak of drilling fluid through cracks in
150 | ss9 @7 sand, medium plasticity, reddish-brown iron oxide | asphalt pavement. Driller reported he will hose it
T staining, trace black Mn nodules, micaceous ] down with water into the natural ditch on the east
46.5 / (Residual Soil of the Springwater Formation) { side of the road. Driller creates a drain with a
/ spade (reaching the ditch)
50 | 500 4
LEAN CLAY (CL)
B 91318 Brown mottled gray, moist, hard, medium E
| 150 | ss-10 31) plasticity, 5% fine sand, trace fine to coarse |
subangular gravel, trace reddish-brown iron oxide
515 staining, trace black Mn nodules, micaceous __
|\ (Residual Soil of the Springwater Formation)  / Bacifilled with- o
i Bottom of Boring at 51 5 ft below ground surface | 9-0.5 t Asphalt cold patch to match existing
] | 0.5-1 ft: Gravel
B -] 1-3 it Bentonite chips
3-51.5 ft: Bentonite grout
55 | |
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH22 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666691.78 N, 7734396.49 E)

ELEVATION : 63243 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Blt, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH - 134 to 19.3 feet bas

START - 3/18/21 09-08

END - 3/18

/21 14:26 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)
INTERVAL ()
RECOVERY (ft)

PENETRATION
TESTRESULTS

6"6"6"

TYPE/
NUMBER N)

GRAPHIC LOG

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

4.0

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

5in: ASPHALT CONCRETE PAVEMENT

Make provision for piezometer monument:

7 in: BASE GRAVEL

Core asphalt with 16" core bit.
Dislodge base gravel to 1 ft below ground surface

180 | sT+1

6.0

i 150 | ss2 245

s ’ )]
75

10 10.0

1 150 | ss3 345

s ’ )]

15 15.0

7 457
| 1.50 (12)

16.5

18.0

160 | sT5

4 19.6

20

SILT WITH SAND (ML)

Reddish brown mottled grayish brown, moist, stiff,
slight plasticity, +15% fine to coarse sand, +5%
subangular fine to coarse gravel, reddish-brown
iron oxide staining, trace black Mn nodules
(Residual Soil of the Springwater Formation)

Similar to SS-2 except 17% fine to coarse sand,
trace fine subrounded to subangular gravel, black
Mn nodules

Similar to SS-2 except trace fine to coarse sand,
no gravel, black Mn nodules

with 6" tricone bit bit.

Remove base gravel with hand, then use iron rod
to dislodge base gravel as required.

Backfill with 3/8" bentonite chips, set the mud tub,
dnill the boring off-center to the cylinder dnlled for
the piezometer monumnet to accomodate future
installation of a VWP data logger.

Advance borehole with 6" fricone bit.

ST-1

4.4 51t 150 psi

45551t 200 psi

556t 250 psi

Driller reported 1" of soil missing from the bottom of
ST

Recovery in Shelby tube is 1.8 ft

4 ft- Switch to 6" drag bit

Nrr=175125 21t

| PP=15,15,21sf

WC =34%
LL =39, PL=26,PI=13
Fines = 82.9%

Driller reported collaring of borehole from 12-13 ft,
the soil is squeezing in, driller is re-drilling the
collared zones.

T PP=252752251tsf

ST-5

18-18.5 ft: 150 psi

18.5-19 ft: 250 psi

19-19.5 ft: 450 psi

19.5-19.6 ft: 600 psi

Recovery in Shelby tube is 2 2 ft

Diriller reported that the Shelby tube will be
damaged or sample not properly recoverable if
pushed with a pressure of 600 psi or greater.
Driller cleaned the borehole, however, some

cuttings possible on top of Shelby tube.




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH22 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666691.78 N, 7734396.49 E)

ELEVATION : 63243 it DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Blt, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH - 134 to 193 feet bgs START - 3/18/21 09-08 END - 3/18/21 14:26 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
150 | sss 579 LEAN CLAY (CL) PP =152 251sf
B : (16) Reddish brown mottled gray, moist, very stiff, - Diriller reported smooth drilling throughout. 1
211 medium plasticity, +5% fine to coarse sand, trace
T ; fine subangular gravel, reddish-brown iron oxide h
i staining, trace black Mn nodules (Residual Soil of | ]
the Springwater Formation)
25 | 250 ] |
Similar to SS-6 except trace gray mottling, stiff, PP=175,1.75,1.75tsf
1 245 trace fine to coarse sand, more black Mn nodules | WC =284% .
] 150 | ss7 ©) JLL=39,PL=20,PI=19 ]
265 ] ]
30| 300 ] ]
Similar to SS-6 except brown mottled gray, trace PP=1,325,1251sf
E 489 reddish-brown iron oxide staining, more black Mn S E
| 1.50 558 (7 nodules ] ]
315 ] ]
35 | 350 ] |
Similar to SS-6 except brown mottled gray, trace PP=15,25,2751sf
B 579 fine to coarse sand, trace reddish-brown iron 1 1
| 150 | sss8 (16) oxide staining, more black Mn nodules | |
365 ] ]
| 7 39 ft: Driller reported stiffer soil. ]
40 4




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH22 SHEET 3 OF 3

vacobs

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (666691.78 N, 7734396.49 E)

ELEVATION : 63243 it DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Blt, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH - 134 to 193 feet bgs START - 3/18/21 09-08 END - 3/18/21 14:26 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP=17535,275tsf
B 5912 / Gray mottled brown, moist, very stiff, medium 4 WC=292%
150 | ss-10 1) / plasticity, trace fine sand, reddish-brown iron LL=51,PL=23,PI=28
T oxide staining (Residual Soil of the Springwater 7]
415 % Formation) i
45 | 450 4
% LEAN CLAY (CL) PP=152 175tsf
B T Reddish to grayish brown, moist, very stiff, 1
150 | ss-11 4(1?6)9 medium fo high plasticity, trace fine sand,
T reddish-brown iron oxide staining, black Mn h
465 nodules (Residual Soil of the Springwater ]
Formation)
50 | 500 ]
Similar to SS-11 except trace fine subangular PP=125,175, 2tsf
7 A79 gravel ]
150 | ss12 (16)
51.5
Bottom of Boring at 51.5 ft below ground surface Inststalled VWP in 2" PVC standpipe piezometer.
Geokon VWP 4500S (350 kPa), unvented, serial Standpipe piezometer installed immediately after
7] no. 2111130 | dnilling.
. Geokon datalogger 8002-WP-2 LC-2, serialno. | VWP installed on 06/24/2021.
2128640
T 7 0-1 it 12" diameter, 12" deep monument set in
i _} concrete, black dye added to concrete to match
existing conditions
R - 1-38 ft: Bentonite chips
55 | |} 38-50ft: Sand
40-50 ft: Screen
- - Start Card # 1051104,
i | Well #1141456
i _| Base of VWP is at 40_3 ft below ground surface.
Field VWP Ro
. - (1) 9007 308
| | (2)9007.733
(3) 9008813
- - (4) 9008.993
| _| Average Ro =9008212
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH23 SHEET 1 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667443.42 N, 7734304.98 E)

ELEVATION : 58554 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/19/21 10:45

END - 3/22/21 12:24

LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION
@]
PENETRATION
WL TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
p— 66 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) o
- 41n: ASPHALT CONCRETE PAVEMENT
7 I 6 in: BASE GRAVEL
40
5 200 | st
6.0
LEAN CLAY (CL)
B 334 Reddish brown mottled grayish brown, moist, firm,
| 150 | ss2 e medium plasticity, 12% fine to coarse sand, trace
reddish-brown iron oxide staining, black Mn
5 nodules (Residual Soil of the Springwater
Formation)
10 10.0
LEAN CLAY (CL)
E 366 Brown, slightly mottled grayish brown, moist, stiff,
| 150 | ss3 12) slight plasticity, 6% fine o coarse sand, trace fine
subangular gravel, reddish-brown iron oxide
115 staining, trace black Mn nodules (Residual Soil of
the Springwater Formation)
15 15.0
Similar to SS-3 except brown, trace
B 345 reddish-brown iron oxide staining, black Mn
| 1.50 554 ) nodules
16.5
18.0
B 200 | s15
20

4 WC=327% —

Driller reported smooth drilling after 107, likely
clay/silt. Clay in cuttings. 1
Start drilling with 4-7/8" tricone bit.

ST-1

4.4 51t 150 psi 1
4551t 200 psi

5551 250 psi |
556 ft: 450 psi i
5 ft: Switch to 4-7/8" drag bit

PP =1.25,075,1.51tsf

LL=41,PL=22,PI=19
Fines = 88.3%

PP=175,3,251sf

PP =125 125 15tsf

WC=284% —
LL =34 PL=21PI=13

Fines = 94 3%

Driller reported smooth drilling throughout ]

ST5
18-19 ft 150 psi .
19-19.5 ft: 200 psi

19.5-20 ft 250 psi .
Recovery in Shelby tube 2.2 ft i
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PROJECT NUMBER:
D3460500

BORING NUMBER:
AFWP-BH23

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667443.42 N, 7734304.98 E)

ELEVATION : 58554 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/19/21 10:45

END - 3/22/21 12:24

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
0o
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
p— ey £ | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER (N) (U]
20.0 ELASTIC SILT (MH) PP=0,125, 1150
B 233 Brown, slightly mottled grayish brown, moist, firm, 4 WC =44.1% 1
150 | ss6 6) medium plasticity, trace fine to coarse sand, trace LL=54,PL=30,PI=24
T fine subangular gravel, reddish-brown iron oxide | h
215 staining, black Mn nodules (Residual Soil of the i
Springwater Formation)
25 | 250 ]
Y//| FATCLAY (CH) PP =2, 125,175 tsf
B 346 / Gray mottled brown, moist, stiff, trace fine to 1 1
150 | ss7 (10) / coarse sand, frace fine subangular gravel,
T medium to high plasticity, reddish-brown iron h
265 / oxide staining, black Mn nodules (Residual Soil of ]
/ the Springwater Formation)
30 30.0 % |
SILT (ML) PP =0.25, 0.25, 0.25 tsf
E 124 Brown mottled grayish brown, moist, firm, medium -4 WC =38.9% E
150 | ss8 (6) plasticity, +5% fine to coarse sand, +5% fine LL=45PL=27,PI=18
7] subangular to subrounded gravel, reddish-brown | |
31.5 iron oxide staining, black Mn nodules (Residual | ]
Soil of the Springwater Formation)
33.0 ] ]
ST9
B - 33-34 ft: 250 psi 1
34-35 ft: 350 psi
] 200 | sT9 1 Recovery in Shelby tube 2.35 ft. Driller reported T
i ] because of soil type, possibly some cuttingsontop |
35 | 350 ]
’ FAT CLAY (CH) PP=175,25,3tsf
. 4810 / Brown mottled grayish brown, moist, very stiff,. - -
150 | ss-10 (18) / medium to high plasticity, trace fine to coarse
7] sand, trace fine subrounded gravel, | |
36.5 / reddish-brown iron oxide staining, black Mn i i
/A nodules (Residual Soil of the Springwater
7T [\ Formation) 37-38 ft: Driller reported stiffer soil.
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH23 SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667443.42 N, 7734304.98 E)

ELEVATION : 58554 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/19/21 10:45

END - 3/22/21 12:24

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 |t  SILTY SAND WITH GRAVEL (SM) WC =375%
s 41128 Brown to pale red, moist, dense, 41% silt, Fines = 40.9% —
100 | ss-11 (39) +15% fine to coarse subrounded to subangular Pumaceous sand
T gravel, tfrace reddish-brown iron oxide staining 7| SS-11 gravel in shoe includes black basalt. h
415 (Less Weathered Springwater Formation) Rig chatter from 415 ft due to presence of gravel. |
Driller reported that the drag bit is making
T progress, indicating that the gravel layer isthinand 7
i consists of smaller gravel pieces. ]
45 | 450 ] |
SILTY SAND WITH GRAVEL (SM) Continuous rig dlatter
B Gray, moist, dense, +10% silt, +40% fine to 1
150 | ss-12 19{33529 cogryse sug?ounded to subangular gravel less than
T 1.75" in diameter, fine to coarse sand, trace h
465 reddish-brown iron oxide staining (Less ]
Weathered Springwater Formation)
50| 500 ] ]
SILTY SAND WITH GRAVEL (SM)
E 11-18-26 Gray, moist, dense, +15% silt, +30% fine to E
140 | ss13 (44) coarse subangular to subrounded gravel ,1.5"in
7] diameter, fine to coarse sand, trace reddish-brown |
515 iron oxide staining (Less Weathered Springwater ]
Formation) Stop on 3/19/21 at 15:00 at 51.5 ft )
s Start 3/22/21 at 9:45, use 3-7/8" tricone bit. —
54 ft Driller reported harder soil
55 | 55.0 ] |
SILTY SAND WITH GRAVEL (SM) Gravel piece in shoe, SS bent, driller reported hard
- 130 | ssqa | 11-11-50/4" Gray, moist, very dense, +20% silt, +20% fine to (gravelly) soil from 56.25-57 .5 ft —
: (61/10") coarse subangular to subrounded gravel less than
7 563 2" diameter, fine fo coarse sand (Less Weathered |
E Springwater Formation) ]
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH23 SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667443.42 N, 7734304.98 E)

ELEVATION : 58554 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/19/21 10:45

END - 3/22/21 12:24

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
60.0 {1t Similar to SS-14 except dense, +30% gravel
150 | ss1s 1“(%%15
615 ] ]
| "] 63-65 ft: Driller reported stiffer soil (gravelly). ]
65 | 65.0 ] |
654 | 040 | ss16 50/5" Similar to SS-14 except gray, moist, very dense, Driller reported very stiff soil after SS-16
B (50/5") +40% fine to coarse sand, fine to coarse 1 1
subangular to subrounded gravel, +10% silt,
T percent approximate because of small sample h h
- size - i
70_| 700 ] ]
03 | 030 | ssi7 50/3" SILTY SAND WITH GRAVEL (SM) Sand and disintegrated gravel in retumn fluid, driller
E (50/3") Grayish brown, moist, very dense, +40% fine to - reported consistent dnlling from SS-16 to SS-17 E
] coarse subangular gravel, fine to coarse sand, _| 70.25-70.75 ft: Drill rig clatter, driller reported stiffer
+15% silt, percent approximate because of small soil.
i sample size (Less Weathered Springwater R E
Formation)
75 | 75.0 ] |
. SILTY SAND WITH GRAVEL (SM)
= 120 | ssqg | 16-21-5012 Grayish brown, moist, very dense, +40% fineto - .
1 %0 (71/87) coarse subangular to subrounded gravel less than | |
- 2", +15% silt, fine to coarse sand, trace
i reddish-brown iron oxide staining (Less . " g
Weathered Springwater Formation) Backfilled with: .
1 \Bﬁﬁcm of Boring at 762 1t below ground surface -] 0-0-5 ft: Asphait cold patch to match existing .
] _| conditions i
0.5-1 ft: Gravel
i -] 1-5 1t Bentonite chips E
5-76.5 ft: Bentonite grout
80




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH24 SHEET 1 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667683.62 N, 773423549 E)

ELEVATION : 55953 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter Bit, 3-7/8", 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sample
WATER DEPTH - 108 to 16.7 feet bgs START - 4/7/21 08:55 END - 4/7/21 13:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
5in: ASPHALT CONCRETE PAVEMENT Make provision for piezometer monument:
B - in- BASE - Core asphalt with 16" core bit. 1
[ . 9in: GRAVEL Drill base grave! to 14" below ground surface with
7] 4 7" "cookie cutter” bit & 6" tricone bit. T
| - Backfill with 3/8" bentonite chips, set the mud tub, |
dnill the boring off-center to the cylinder dnlled for
T 7 the piezometer monumnet to accomodate future 1
i _| installation of a VWP data logger. ]
Advance borehole with 4-7/8" tricone bit.
5 5.0 ] |
LEAN CLAY (CL) PP=0,0,0.25tsf
B R B Gray, moist, very soft, slight plasticity, trace fine | WC =34.8% 1
120 | ss-1 WOH(\{\{OH 1 subangular gravel, organics consisting of fine LL=34 PL=23 PI=11
T roots, trace reddish-brown iron oxide staining | 5 ft: Switch to 4-7/8" drag bit. h
6.5 (Residual Soil of the Springwater Formation) ] ]
10_| 100 ]
7 FAT CLAY (CH) PP=1,075,1tsf
E 234 / Gray mottled slightly brown, moist, firm, medium S E
| 150 | ss2 e to high plasticity, frace tine sand, reddish-brown |
iron oxide staining (Residual Soil of the
115 % Springwater Formation) ] ]
13.0 / i i
/ ST-3 recovery 1.8 ft in tube, fube bent for the
s -| bottom ft —
| 130 | s13 / 113135 150 psi |
14.3 J Bottom includes a 1/16" diameter root 13.5-14 1t 250 psi
. SANDY ELASTIC SILT (MH) 1i34 g-éﬁgsgsi 1
15| 205 Grayish brown with spots of red and pale yellow, | =-1-1%- ] |
120 S84 @) moist, firm, medium plasticity, 41% fine to coarse STS_bottom half of tube bent considerably
1 158 sand, trace fine to coarse subrounded to . 884; o .
T subangular gravel less than 1" diameter i WC_‘ 2% _ _ i
(Sensitive Saprolite of the Springwater Formation) %1&6—1 ’5?5%34' PI=27

Pumaceous sand, reddish brown

E -] 16.5 ft: Driller reported increase in resistance to ]
drilling and drill rig chatter, possible due to

T | presence of cemented sand or gravel 7
i | Transition from Sensitive Saprolite of the ]
Springwater Formation to Less Weathered

b -1 Springwater Formation 1

20




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH24 SHEET 2 OF 3

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667683.62 N, 773423549 E)

ELEVATION : 55953 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter Bit, 3-7/8", 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sample
WATER DEPTH - 108 to 16.7 feet bgs START - 4/7/21 08:55 END - 4/7/21 13:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS4 except hard, +10% gravel less 20 ft: Switch to 3-7/8" tricone bit
1 6.7-24 than 1.25" in diameter, no reddish-brown iron . .
040 | ss5 (31) oxide staining, no red spots (iransition from
T Sensitive Saprolite of the Springwater Formation | h
215 to Less Weathered Springwater Formation) i i
25 | 250 |
% CLAYEY SAND (SC) Cemented sand, disintegrates with finger pressure.
. 11-32-41 / Grayish brown with trace yellow and red spots, - -
150 | ss6 @3) / moist, very dense, +20% clay, trace silt, +10%
T / fine to coarse subrounded to subangular gravel h h
265 / less than 1" diameter, trace black Mn nodules ] ]
% (Less Weathered Springwater Formation)
30 30.0 % ] ]
] " Similar to SS-6 except +15% gravel up to 2"
- 090 | ss7 %gg? % diameter trace reddish-brown iron oxide staining - 1
i 309 % ] ]
35 ggg % ]
- 020 4 ss8 4 50575 / Very low recovery consisting of POORLY
- (50/5.75") / GRADED GRAVEL (GP), gray, moist, very 1 1
] / dense, fine to coarse subangular gravel less than i
//// 1.25" diameter, frace clay, trace sand
0 /,/




PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH24 SHEET 3 OF 3
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Altman Road, Gresham, OR (667683.62 N, 773423549 E)

ELEVATION : 55953 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 16" Core Bit, 7" Cookie Cutter Bit, 3-7/8", 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sample

WATER DEPTH - 108 to 16.7 feet bgs START - 4/7/21 08:55 END - 4/7/21 13:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (ft) TESTRESULTS % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TVPE/ 666" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 % CLAYEY SAND (SC) SS9 s lightly cemented, similar to SS-6
1 10-13-16 / Yellowish-brown, moist, medium dense, fine to - disintegrates easily with with finger pressure.
150 | ss9 29) / coarse sand, light cementation, 31% clay, trace WC =564%
T / fine subangular gravel, trace reddish-brown iron 7| Fines = 31.2%
415 / oxide staining (Less Weathered Springwater i
% Formation)
45_| 450 é
37.50/4" {tF SILTY SAND (SM)
1 458 080 | ss-10 (50/4") Grayish brown to yellowish brown, moist, very -
- dense, fine to coarse cemented sand, +15f% silt,
T trace clay, +5% fine to coarse subangular gravel
E less than 1" diameter, trace reddish-brown iron ]
oxide staining (Less Weathered Springwater
T Formation) 1
50 | 500 ]
503 | 030 | ss11 50/4" Similar to SS-10 except +10% gravel less than SS-11 1.5" diameter gravel piece in shoe.
- (50/4™) | \1.5" diameter - . -
Installed VWP taped outside 1" PVC standpipe
Bottom of Boring at 503 ft below ground surface plezometer
] - | 0-1.25 ft: 12" diameter, 12" deep monument set in
il Gockon Vi, 49005 (350 kPa), unvented, sefial - { concrete, black dye added to concrete to match
Geokon datalogger 8002 WP-2LC 2, serialno. | £45ing conditions
7 2107941 : - -1 1.25-38 ft: Bentonite chips
| | 38-50 ft Sand
40-50 ft: Screen
T -] Start Card # 1051378
] | Well #L141467
B | Base of VWP is at 44 9 ft below ground surface.
55 Field VWP Ro
] —] (1) 9072554
| 4 (2) 9092 526
(3) 9072.090
. - (4) 9072638
i | Average Ro=9072452
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH25 SHEET 1 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Oxbow Drive, Gresham, OR (667591.76 N, 7734691.03 E)

ELEVATION : 554 21 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/26/21 09-15

END - 3/26/21 15:50

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

7 in: ASPHALT CONCRETE PAVEMENT

17 in: BASE GRAVEL

LEAN CLAY (CL)

Brown mottled grayish brown, moist, soft, frace
fine to coarse sand, frace fine subrounded to
subangular gravel, reddish-brown iron oxide
staining (Residual Soil of the Springwater

LEAN CLAY (CL)

Brown mottled gray, moist, firm, medium
plasticity, trace fine sand, trace fine subangular
gravel, tfrace reddish-brown iron oxide staining,
trace black Mn nodules (Residual Soil of the
Springwater Formation)

SS4A, 15-15.3 ft: LEAN CLAY WITH GRAVEL
Cl

(CL)

Gray, firm to stiff, medium to high plasticity, +5%
fine to coarse sand, +15% fine subangular gravel,
trace reddish-brown iron oxide staining (Less
\Weathered Springwater Formation)

SS4B, 15.3-16 25 ft CLAYEY GRAVEL WITH
SAND (GC)

Dark gray to brown, moist, very dense, +15% clay,
fine to coarse subangular gravel, +40% fine to
coarse sand (Less Weathered Springwater

DEPTH BELOW GROUND SURFACE (ft) (4]
ol
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (ft) E
wee | 65 | &
NUMBER N) G}
]
] =
] s
. ]
-
] /-
40
5 190 | sm
6.0
| 050 | ss2 WC};EQ‘Q
75
Formation)
10_| 100
i 150 | ss3 2%3
115
15_| 150
i N
130 | ssa | 70 7
16.5 '/
i % Formation)

1 15 ft: Switch to 4-7

Driller reported that base gravel size increases With
depth
Start drilling with 4-7/8" tricone bit.

ST-1

451t 150 psi

56 ft- 200 psi

Contains some slough at the top 0.3 ft, recovery
reported discounting slough

5 ft: Switch to 4-7/8" drag bit.

| PP=0.25,075,051sf

WC=327%
LL=47,PL=21,PI=26

" tricone bit.
Rig chatter throughout after SS-4

"} 16-17 5 ft: Driller reported stiff soil

17.5-18.5 ft: Driller reported softer soil, stiffer again
after 185 ft.
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PROJECT NUMBER: BORING NUMBER:
D3460500 AFWP-BH25 SHEET 2 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Oxbow Drive, Gresham, OR (667591.76 N, 7734691.03 E)

ELEVATION : 554 21 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/26/21 09-15

END - 3/26/21 15:50

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) 8 SOIL DESCRIPTION COMMENTS
INTERVAL () PENETRATION | =
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
() o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 W CLAYEY GRAVEL WITH SAND (GC) WC = 16 3%
B 10-40-34 Dark gray to brown, moist, very dense, 20% clay, - Fines =20.3%
150 | ss5 (74) +40% fine fo coarse sand, fine to coarse dark gray | Cemented sand, disintegrates with finger pressure.
T subangular gravel less than 1.5" diameter (Less 7| Broken gravel in shoe of SS.
21.5 / Weathered Springwater Formation)
] % 24 ft Driller reported very stiff soil. Altemating
- / stiffer and softer layers.
25 250
CLAYEY SAND WITH GRAVEL (SC) WC=158%
B 15.22-35 / Grayish brown, moist, very dense, 22% clay, Fines=221%
150 | ss6 57 / +20% fine to coarse subrounded to subangular Cemented sand, disintegrates with finger pressure.
T 7 / gravel less than 1.5" diameter, fine to coarse
265 / sand, gravel primarily dark gray but consists of
/ dark gray brown yellow red pieces, trace
1 / reddish-brown iron oxide staining (Less
i %/ Weathered Springwater Formation)
0 ] g % _
20217000 | SS7 | 502" % No recovery Only slough in SS
| (50/2") %
35 | 350 % ]
///// Similar to SS-6 except primarily subangular Cemented sand, disintegrates with finger pressure.
- 130 | sss 25-40-50/3" / gravel, +30% gravel consists of dark gray and
: (90/9") / yellow pieces less than 1.5" diameter
1 363 %
40 ‘;///?
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Oxbow Drive, Gresham, OR (667591.76 N, 7734691.03 E)

ELEVATION : 55491 1t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/26/21 09-15 END : 3/26/21 15:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 080 | ssso 28.50/3" {/ Similar to SS-6 except trace day, +40% gravel Driller reported consistent dnilling since 15 ft.
1 408 ) (50/3") % . .
] % | 44-44 5 ft: Driller reported very stiff soil, very slow
— / ] drilling. ]
45_| 450 7 % ]
| 453 | 030 | SS10 50/3" -~.7-] POORLY GRADED SAND (SF) Recovery = 0.37 ftin SS
- (50/3" e Grayish-brown, moist, very dense, trace silt, -] SS-10 is a cemented sand, disintegrates with —
+10% fine to coarse subangular to subrounded finger pressure.
T gravel less than 1" diameter, fine to coarse sand | 45 ft: Switch to 3-7/8" tricone bit. h
E (Unweathered Springwater Formation) ] ]
50| 500 ] ]
504 | 040 | ss1 50/5" Similar to SS-10
i (50/5") ] ]
] "} 51-54 ft: Driller reported quicker drilling (softer ]
B - zone) 1
55 | BRO | ]
- 0.00 f ss-12 4 501" No recovery
- (50/1") E E
| “| 57-58.5 ft: Driller reported softer zone (sand) ]
60
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PROJECT NUMBER: BORING NUMBER:

D3460500 AFWP-BH25

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Oxbow Drive, Gresham, OR (667591.76 N, 7734691.03 E)

ELEVATION : 554 21 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START - 3/26/21 09-15 END : 3/26/21 15:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
608 | 030 | ss13 004" - Similar to SS-10 except gravel less than 1.5" Recoveryin SSis 051t
E (50/4™) diameter, frace reddish-brown iron oxide staining 1
65 | 65.0 ] |
28-50/5.5" Similar to SS-10 except trace reddish-brown iron Recoveryin SSis 1.3t
E 100 | ss-14 (50/5 5‘..) oxide staining 1 1
| 660 : | |
70 70.0 _| _
0.00 p.Ss-15 50/0.25" No recovery
- (50/0.25") E E
R . =
- 0.30 | ssi6 50/3" Similar to SS-10 except +40% gravel less than i
. (50/3") 15" diameter, trace reddish-brown iron oxide -] Backfilled with: . .
staining 0-0.5 ft: Asphait cold patch to match existing
7 of Boring at 75.25 Tt below ground surface | conditions ]
| | 051 ft: Gravel |
1-5 ft: Bentonite chips
B - 5-75 ft: Bentonite grout 1
80
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-01 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662191.16 N, 7739611.61 E)

ELEVATION : 663.35 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 12/9/21 08:45

END - 12/9/21 10:21

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
4 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 6" drag bit
» ~ | 8in BASE GRAVEL
5 5.0 ]
LEAN CLAY (CL) Switch to 4-7/8" drag bit
1-1-4 Slightly orangish brown, moist, firm, low to
060 | ss- 5) medium plasticity, trace fine to coarse sand, trace
fine subangular gravel, organics consisting of
6.5 roots, trace black Mn nodules (Residual Soil of
the Springwater Formation)
10 10.0 |
LEAN CLAY (CL) PP=0,0,0 tsf
WOH-1-2 Brown mottled slightly grayish brown, moist, soft, WC=442%
150 | ss2 3) medium plasticity, trace fine to coarse sand, trace | LL =46, PL =25, PI=21
organics consisting of fine roots, trace black Mn
115 nodules, reddish-brown iron oxide staining
(Residual Soil of the Springwater Formation)
15 15.0
7 FAT CLAY WITH SAND (CH) PP =075,025,0 tsf
223 / Organish brown, mottled grayish brown, firm, high WC=407%
150 | ss3 (5) plasticity, 19.7% fine to coarse sand, trace Ll =64, PL=23 Pl=41
subangular gravel, reddish-brown iron oxide “| Fines = 80.3%, Sand = 19.7%, Gravel = 0%
16.5 / staining, trace black Mn nodules (Residual Soil of
/ the Springwater Formation)
20 é
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-01 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662191.16 N, 7739611.61 E)

ELEVATION : 663.35 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded
DEPTH BELOW GROUND SURFACE (ft)

START - 12/9/21 08:45

END - 12/9/21 10:21

LOGGER : L_Bhaumik

INTERVAL ()

RECOVERY (ft)

PENETRATION
TESTRESULTS

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

TYPE/
NUMBER]

666"
(N)

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

25

200
1.50

1-2-3
()

FAT CLAY (CH)

Gray mottled greenish brown with seams

orange mottling, moist, firm, high plastuty 3.6%
fine to coarse sand, trace black Mn nodules,
reddish-brown iron oxide staining (Residual Sail

250

of the Springwater Formation)

30

1.50
26.5

WOH-2-2
(4)

FAT CLAY (CH)

Dark gray with seams of brown and dark purple
organics consisting of wood, moist, soft, medium
to high plasticity, trace fine to coarse sand, trace

30.0

fine to coarse subangular to subrounded gravel
less than 1" diameter, + 15% organics consisting
of wood and disintegrated wood (Residual Soil of
the Springwater Formation)

“| Fines = 96.4%, Sand = 3.6%, Gravel =

35

1.50

WOH-WOH-
WOH

SILT (ML)

Gray, very soft, medium plasticity, trace fine to
coarse sand, trace fine subangular to subrounded
gravel, reddish-brown iron oxide staining, trace

35.0

black Mn nodules (Sensitive Saprolite of the
Springwater Formation)

40

1.50
36.5

1-1-1
)

SANDY SILT (ML)

Gray with rare spots of green, pink, white, brown,
moist, soft, 34.7% fine to coarse sand, 5% fine to
coarse subangular gravel less than 1.5" diameter
(Sensitive Saprolite of the Springwater Formation)

PP=05,025, 02551
WC=432%

LL=59, PL=23,PI=36

0%

| PP=0,0,0.25,0.25tsf

1/4" thick twigs and seams of wood

PP=0,0,0 tsf
WC=619%
LL=50,PL=31,PI=19

1 PP=0,0,025tsf

Fines = 60.3%, Sand = 34.7%, Gravel = 5%
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-01 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662191.16 N, 7739611.61 E)

ELEVATION : 663.35 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 12/9/21 08:45

END - 12/9/21 10:21

LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW GROUND SURFACE (ft) 8 SOIL DESCRIPTION
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 ELASTIC SILT (MH) ] ]
1 2.7-19 Gray mottled green, moist, very stiff, medium .
150 | ss8 (26) plasticity, 13.9% fine to coarse sand, trace
T 415 reddish-brown iron oxide staining, trace fine to

coarse subangular to subrounded gravel less than

45_ |

50 |

55 |

60

WC = 69.0%
LL =58, PL=38, Pl=21

Fines = 86.1%, Sand = 13.9%, Gravel = 0%

1.5" diameter (Less Weathered Springwater
Formation) 1
Bottom of Boring at 41.5 ft below ground surface

Backfilled with:

0-0.5 ft: Asphalt cold patch to match existing
conditions

0.5-1.5 ft Concrete

1.5-40 ft: Bentonite chips




PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-02 SHEET 1 OF 4

vacobs

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Cottrell Road, Gresham, OR. (662580.80 N, 7739617.34 E)
ELEVATION - 668.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START - 11/17/21 11:54 END - 11/18/21 14:14 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

4/] GRAPHIC LOG

0.0 2in: ASPHALT CONCRETE PAVEMENT 6" casing used
N 10 in: BASE GRAVEL T T

LEAN CLAY (CL)
E Reddish/orangish brown, moist, stiff, low E E
plasticity, trace fine sand, trace fine subrounded
gravel, trace black Mn nodules (Residual Soil of
E 51 the Springwater Formation) ] ]

LEAN CLAY (CL) WC=318%
s 345 Reddish/orangish brown, moist, stiff, low -| Fines = 87.3%, Sand = 12.7%, Gravel = 0% —
150 | ss2 ©) plasticity, 12.7% fine sand, trace fine subrounded
gravel, frace black Mn nodules (Residual Soil of ] h
6.5 the Springwater Formation) ] ]
S-3, 5-10 ft Similar to SS-2 except pockets of
gray black fine to coarse sand, trace
reddish-brown iron oxide staining

53

10 10.0

ELASTIC SILT WITH SAND (MH) WC =408%
E 235 Reddish/orangish brown, moist, firm, medium 4 LL=55PL=35PI=20 E
150 | ss4 @) plasticity, 17.1% fine fo coarse sand, frace Fines = 82.9%, Sand = 17.1%, Gravel = 0%

7] reddish-brown iron oxide staining, trace black Mn | |
115 nodules, pockets of black gray sand (Residual ] ]
Soil of the Springwater Formation)
T S-5, 10-15 ft: Similar to SS4 except occasionally | 1
i with more clay than silt i ]

S5

14-15 ft: Grab Sample GS-6
E - 14.5ft: Gray mottling in S-5 E
15 15.0

ELASTIC SILT WITH COBBLES (MH) WC =400%
B 356 Brown, mottled gray rarely, moist, stiff, high 4 LL=67,PL=37,PI=30 1
150 | ss7 (1) plasticity, 12.5% fine to coarse sand, black Fines = 87.5%, Sand = 12.5%, Gravel = 0%

7] pockets of fine to coarse sand, trace black Mn | SS-7 bottom 3" with increase gray mottling |
16.5 nodules (Residual Soil of the Springwater i i
Formation)
7 S8, 15-20 ft: Similar to SS-7 except trace 1 1
i reddish-brown iron oxide staining, one 4" i ]
diameter cobble

20




PROJECT NUMBER: BORING NUMBER:
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662580.80 N, 7739617.34 E)

ELEVATION - 668.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH : Not recorded START - 11/17/21 11:54 END - 11/18/21 14:14 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" g:: CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 7 FAT CLAY WITH COBBLES (CH) WC =459%
B WOH-WOH- / Brown, mottled gray, moist, very soft, high 4 LL=62 PL=29 PI=33 1
020 | ss9 WOH / plasticity, 11.2% fine to coarse sand (Sensitive Fines = 88.8%, Sand = 11.2%, Gravel = 0%
T 25 Saprolite of the Springwater Formation) | Low recovery, description of 0.2 h
/ S-10, 20-23.5 ft: Similar to SS-9 except trace ]
B cobble, trace gravel less than 1.5" diameter, 1 1
| % reddish-brown iron oxide staining ] ]
i S-10 / i i
| S-10, 23 5-25 ft: SANDY ELASTIC SILT (MH) ]
B Light gray with rare red, brown, black pockets, 1 . 1
i moist, stiff, slight plasticity, +30% fine to coarse | 24-22 ft- Grab Sample GS-11 |
sand, trace gravel less than 1.5" diameter
25_1 250 (Sensitive Saprolite of the Springwater Formation) _ ]
SANDY ELASTIC SILT (MH) EVLC =5 §1 |-35|‘_3’o 20 Pl 14
7] Light ith ed, b black pockets, 7 =23, FL=34, Fl= 1
150 | ssi2 | 00" orst_Sa. Slight plastcity_36.1% e 1 coarse | Fines ='63.4%, Sand = 36.1%, Gravel = 0.5%
] 065 sand, 0.5% gravel less than 15" diameter | Gravels and cobbles in this layer likely not ]
: (Sensitive Saprolite of the Springwater Formation) | represented in SS-12 ) i .
" S.13 2530 ft SILTY GRAVEL WITH Driller reported that he is not using any hydraulic
T COBBLES (GM) 7 pressure for drilling, there is 2" of hard soil then 1
B '. Gray, moist, soft, medium plasticity, 23 2% fineto 1
] coarse sand, 51.3% subangular to subrounded | i
513 I gravel, few cobbles upto 4" diameter (Transition 28-30 ft: Grab Sample GS-14
B from Sensitive Saprolite of the Springwater 1 we =319 E
i Formation to Less Weathered Springwat —alzi
. U Fomation) e oprngeer { Fines = 25 5%, Sand = 23.2%, Gravel and cobbles -
| N | =513% ]
30| 300 ]
/ CLAYEY SAND WITH GRAVEL (SC) SS-15 broken grave! / cobble pieces in shoe. Shoe
E 24.92.93 / Light gray to gray, moist, dense, low to medium - edge broken because of gravel/cobble E
i 150 | ss-15 (45) / plasticity, fine to o coarse sand, +40% fines, | |
/ +15% fine to coarse subrounded to subangular
31.5 / gravel less than 1.5" diameter (Less Weathered ]
/ Springwater Formation)
| % S-16, 31.5-35 fi- Similar to SS-15 except denseto | ]
E / very dense, 28 3% fines, 16 4% fine to coarse E E
i / subangular gravel less than 3" diameter |
S16 %
l % 7| 34-35 ft: Grab Sample GS-17 i
- / - Fines = 28.3%, Sand = 55.3%, Gravel = 16 4% E
35 | 350 7 —
SANDY LEAN CLAY (CL) WC=177%
s 7-24.22 Gray, moist, hard, +30% fine to coarse sand, 4 LL=29 PL=19, PI=10 —
] 150 | ss-18 46) +10% fine to coarse subangular gravel, lightly |
cemented, disintegrated easily with finger
36.5 pressure (Less Weathered Springwater ] ]
Formation)
n S-19, 35-38 2: Similar to SS-18 1 1
] NrPP=1,0752751sf i
| S19 S-19, 38.2-40: LEAN CLAY (CL) ]
Gray with some brown to orange brown mattling,
B moist, stiff, medium to high plasticity, trace 1 1
| reddish-brown iron oxide staining (Less | |
0 Weathered Springwater Formation)
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-02 SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662580.80 N, 7739617.34 E)

ELEVATION : 668.49 it

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START - 11/17/21 11:54 END - 11/18/21 14:14 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) 8 SOIL DESCRIPTION COMMENTS
INTERVAL (ft) %&%‘é@ﬂ% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" g:: CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 LEAN CLAY (CL) WC =284%
B Gray with some brown to orange brown mottling, + LL=35,PL=20,PI=15
150 | ss20 Wﬂg% moist, firm, medium plasticity, trace
T reddish-brown iron oxide staining, trace h
41.5 subrounded to subangular gravel (Less
1 S21, 41545 ft ELASTIC SILT WITH -| Starton 11/18/2021 at 9:26 AM
| COBBLES (MH) . ; -
Gray with brown to orange and rare red mottiing, S-21 contains 1 cobble less than 4" diameter,
B s moist, stiff, medium plasticity, 10.1% fine to - gravel less than 1.5" diameter at 43.544 5 ft
_ ; coarse sand pockets, 1.6% fine to coarse |
subangular to subrounded gravel less than 1.5" 43.544.5 ft Grab Sample GS-22
. diameter, trace cobble less than 4" diameter, AWC=411%
| gravel and cobble present at 43 544 5 ft (Less | LL=54,PL=30,PI=24
45 450 Weathered Springwater Formation) Fines = 88.3%, Sand = 10.1%, Gravel and cobbles
i 4 =16%
SS-23A, 4545 4 it ELASTIC SILT (MH)
— Gray mottled brown, moist, very stiff, midum to 4 s5.23B
| 050 [ ss23 E‘?gg)o high plasticity, trace fine sand, trace fine Iwc=571%
465 subangular gravel (Less Weathered Springwater Fines = 49.8%, Sand = 50.2%, Gravel = 0%
: Formation) - Gravel piece in shoe, basalt gravel
| SS-23B, 45446 5 it SILTY SAND (SM) ]
Gray, moist, medium dense, 49.8% fines, 50.2% 4748 ft Grab Sample GS-25
] fine to coarse sand, trace subangular gravel (Less | wC =564%
Weathered Springwater Formation) LL=77,PL=40,PI=37
7 S-24, 4546 5 ft: Similar to SS-23A, B 7 Fines = 38.6%, Sand = 36.3%, Gravel = 25.1%
i S-24 S.24. 46550 ft: SILTY SAND WITH GRAVEL |
AND COBBLES (SM)
R Gray slightly mottled brown, moist, medium 1
| dense, 38.6% fines, 36.3% fine to coarse sand,
25.1% fine to coarse subrounded to subangular
50 50.0 gravel less than 1" diameter, trace cobbles less ]
than 4" diameter from 49-50 ft (Less Weathered
7] 150 | ss26 7-14-33 Springwater Formation) T
| ; (47) SILTY SAND WITH GRAVEL WITH COBBLES |
515 (SM) _
Grayish brown, moist, dense, fine to coarse sand, ]
i £20% fines, +15% fine to coarse subrounded to | 52/ 21:2-52.1 ft. Basalt cobbles, gray, fine
" grained, fresh, with a mechanical break, 5°, fresh,
subangular gravel less than 1.5" diameter (Less rough, hardness R5, clay surrounding Basalt
E Weathered Springwater Formation) E pieceé ’
| S-27, 50-51.5 ft: Similar to SS-26 ]
so7 S-27,51.5-52 1 ft Basalt cobbles
i S-27, 52.1-54 ft: Very dense, fine to coarse sand, |
+20% fines, +10% fine to coarse subangular
7 basalt gravel less than 1.5" diameter, lightly - Samp!
i \cemented, disintegrated with finger pressure [ VS\jE)Si I;L1(i|§b le GS-28
55 550 S-27, 54-55 ft: CLAYEY GRAVEL WITH SAND LL=33,PL=22PI=11
31-50/4" AND COBBLES (GC) Fines = 19.8%, Sand = 30 4%, Gravel and
i 083 | ss29 gy Grayish brown, moist, very dense, fine to coarse | | Cobbles = 49.8%
55.8 (50/47) sand, +19.8% fines, +30.4% fine to coarse sand, S-30 did not complete fit in the sample box
B fine to coarse subangular to subrounded gravel, | - becasueitisa gravelly layer
] 4" diameter cobble (Less Weathered Springwater
Formation)
s SILTY SAND WITH GRAVEL (SM) —
| Grayish brown, moist, very dense, +20% fines, |
+15% fine to coarse subangular basalt gravel less
i 5-30 than 1.5" diameter, lightly cemented, R ) . .
disintegrated with finger pressure (Less Sand is cemented, disintegrates with finger
T Weathered Springwater Formation) -| pressure
| S-30, 55-59 ft: Similar to SS-29 i
S-30, 59-60 ft: Similar to SS-29 except 29 9% 59-60 ft- Grab Sample GS-31
7] fines, 38% fine fo coarse sand -] Fines = 29.9%, Sand = 38%, Gravel = 32.1%
60 59 8 ft Increase in sand content
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (662580.80 N, 7739617.34 E)

ELEVATION - 668.49 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH : Not recorded START - 11/17/21 11:54 END - 11/18/21 14:14 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" g:: CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
60.0 18505 M{LH  SILTY SAND WITH GRAVEL (SM)
B 092 | ss32 (5005 RN Grayish brown, moist, very dense, fine to coarse 1
60.9 11} sand, #25% fine to coarse subangular to
| NBE subrounded gravel less than 1" diameter, lightly T
_ H-[-[] cemented (Less Weathered Springwater i |
't¥1{ Formation)
7] LHF | S-33, 60-64.9 ft: Similar to SS-32 exceptupto 3" | gopa - T
i 1| diameter gravel | 62-63 ft Grab Sample GS-34 |
i 533 ] ]
65 | 65.0 - ] ]
65T _0.08 ; 5535 /| 501" '11{] SILTY SAND WITH GRAVEL AND COBBLES 65-66 ft Grab Sample GS-37
. (50/17) Ak (SM) -] Fines = 29.8%, Sand = 45.7%, Gravel = 24 5% 1
{'t1| Gray to dark gray, moist, very dense, 29.8% fines,
T AgA 24 5% fine to coarse subangular to subrounded h
- 111’1 gravel up to 3" diameter, fine to coarse sand, - i
SAER cemented sand mixed with sand, disintegrated
T with finger pressure, some gravel pieces with a 1 1

green staining (Less Weathered Springwater = ]

Formation)

S-36, 65-67 4 ft Similar to SS-35 except 4" — —

diameter cobble at 66.8 ft

| S-36, 67.4-68 8 ftt POORLY GRADED GRAVEL

i {141 | WiTH SAND (GP) iy i

k1) Gray to dark gray, dry to moist, very dense, +10%

70 70.0 fines, +30% fine to coarse sand, fine to coarse
: 0 4| |subangular to subrounded gravel less than 3" —

705 | 046 | ss38 (%g-g,.) 1| \diameter, mixture of cemented sand and sand

- "11{] S-36,68.8-70 ft: Similar to SS-35 | |

- RR SILTY SAND WITH GRAVEL AND COBBLES . .

AT (SM)

g8 Dark gray, moist, very dense, +12% fines, +15%

i 11I'l1]  fine subangular to subrounded gravel less than 1" | ]

(-] diameter, cemented, disintegrated with finger
7 ER pressure (Less Weathered Springwater 1 1
1] Formation)

| | |
¥
&
." - * “"‘
> ‘:
- —

S39

iR S-39, 70-73 ft: Similar to SS-38 except cobbles

B 111 1]  present, one cobble less than 4" diameter at 70 ft - 1

AEN S-39, 73-75 ft: Similar to SS-38 except +15%

111’111 fines, trace iron oxide staining, not cemented to

i L[] cemented, putty knife with hammer blows ] ]

75 | 750 IEg required to disintegrate cemented parts, contains
754 | 042 | ss4o 50/5" I5th cobbles up to 4" diameter ] ]

. (5057 f SILTY SAND (SM) | Remove 6" casing from 0-75 ft

Dark gray, moist, very dense, fine to coarse sand, Backfilled with-

B +20-30% fines, +5% fine subangular gravel, not [ ) - L 1

| cemented to cemented, disintegrates with finger | | &2&,}7‘@?"“*“ cold patch to match existing |

i Eg“ﬁ”mgg,%%s Weathered Springwater 0.5-15 ft Bentonite chips |

Bottom of Boring at 754 ft below ground surface | 1.5-75.4 1t Bentonite grout

80
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Cottrell Road, Gresham, OR. (663082.43 N, 7739628.58 E)
ELEVATION - 68752 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START - 11/19/21 08:58 END : 11/22/21 12:55 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

GRAPHIC LOG

0.0 2.5n: ASPHALT CONCRETE PAVEMENT 6" diameter casing used
N 12.5in: BASE GRAVEL T T

LEAN CLAY (CL)
R Slightly reddish brown, moist, stiff, low to medium 1
plasticity, 5% fine sand, trace black Mn nodules,

trace organics consisting of roots (Residual Soil of
B S the Springwater Formation) E E

LEAN CLAY (CL)
1 247 Slightly reddish brown, moist, stiff, low to medium .
120 | ss2 1) plasticity, +5% fine sand, trace black Mn nodules

(Residual Soil of the Springwater Formation) h

S-3, 5-10 ft: Similar to SS-2 except trace fine
B subrounded gravel 1 1

6.5

53

10 10.0

Similar to SS-2 except +5% fine to coarse sand,
E 146 trace organics consisting of roots E E

| 150 | ss4 (10) | |

S-5, 10-15 ft: Similar to S5-4

S5

15 15.0

ELASTIC SILT (MH) WC=361%
. 334 Slightly reddish brown, moist, firm, medium 4 =54PL=33 PI=21 .
150 | ss& e plasticity, +5-10% fine sand, frace black Mn
7] nodules, trace organics consisting of roots | |
16.5 (Residual Soil of the Springwater Formation) i i
S-7, 15-16.5 ft: Similar to SS-6
7 S-7, 16.5-20 ft: Similar to SS-6 except mediumto 1
] high plasticity i i

ST

20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Cottrell Road, Gresham, OR. (663082.43 N, 7739628.58 E)
ELEVATION - 68752 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START - 11/19/21 08:58 END : 11/22/21 12:55 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

TYPE/ 6"6"6"
NUMBER] (N)
200 LEAN CLAY (CL) WC=36.1%
s 1-4-6 Slightly reddish brown, moist, sitiff, low to medium - Fines = 93.3%, Sand = 6.7%, Gravel = 0% —
150 | ss8 (10) plasticity, 6.7% fine sand, black pockets of sand,
T trace black Mn nodules (Residual Soil of the h h
215 Springwater Formation) i
\S-9, 20-21 6 ft: Similar to SS-8 /N
S-9,21.6-25 ft FAT CLAY (CH) |
Brown with some gray and red mottling, moist, ] ]
stiff, medium to high plasticity, +10-15% fine to
coarse black pockets of sand, trace fine
subangular gravel, trace black Mn nodules i ]
(Residual Soil of the Springwater Formation)

GRAPHIC LOG

59

25 250

FAT CLAY (CH) WC =388%
Brown with some gray and red mottling, moist, 4 LL=54 PL=29 PI=25 1
stiff, medium plasticity, 8.2% fine to coarse black Fines = 91.8%, Sand = 8. 2%, Gravel = 0%

pockets of sand, trace fine subangular gravel, h h
trace black Mn nodules (Residual Soil of the ] ]
Springwater Formation)
S-11,25-28 5 ft: Similar to SS-10 T T

i 150 | ss10 247

i (1)
265

511

S-11, 28 5-30 ft: Similar to SS-10 except 5%
sand, increase in gray mottling 1 1

MMMy

30 30.0

ELASTIC SILT (MH) WC =378%
E 347 Brown slightly mottled gray, moist, stiff, medium 4 LL =50, PL=31,PI=19 E
150 | ss12 1) plasticity, 8% fine to coarse black sand pockets, Fines = 91.8%, Sand = 8%, Gravel = 0.2%

7] 0.2% fine subangular gravel, trace black Mn | |
315 nodules (Residual Soil of the Springwater ] ]
Formation)
T S-13, 31.5-35 ft: Similar to S5-12, interlayered 1 1
i elastic silt, elastic silt with sand, and sandy elastic _| ]
silt S13:PP=05,025,0751sf

513

35 35.0

ELASTIC SILT (MH) WC=647%

B 324 Brown slightly mottled gray, moist, firm, medium 4 LL=70,PL=41,PI=29 1
150 | ss-14 (6) plasticity, 8% fine to coarse black sand pockets,

7] 0.2% fine subangular gravel, trace black Mn | |

36.5 nodules, bottom 4" contains +40% sand i i

(Sensitive Saprolite of the Springwater Formation)

i S-15, 3540 ft: No recovery i ]

515

40
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-03 SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663082.43 N, 7739628.58 E)

ELEVATION : 68752 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded

START - 11/19/21 08:58

END - 11/22/21 12:55

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)
INTERVAL ()
RECOVERY (ft)

PENETRATION
TESTRESULTS

wee | 666
NUMBER (N)

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

40.0

] 346
| 150 | ss-16 (10)

41.5

S-17

45 45.0

b S-18

50 50.0

] 10-14-19
| 150 | ss20 (33)

S-21

55 55.0

25-50/5"

. 092 (5005

559

5823

E S-24

60

1 GRAPHIC LOG

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

SILTY SAND WITH GRAVEL (SM)
Light grayish brown to gray, moist, loose, 44%
fines, 18.8% fine to coarse subrounded gravel
less than 1.5" diameter (Sensitive Saprolite of the
Springwater Formation)

S-17, 4045 ft: Similar to SS-16

S-18, 4546 ft: SILTY SAND WITH GRAVEL
(SM)

Light grayish brown, moist, loose, 38.3% fine to
coarse sand, 43.5% fines, 18.2% fine to coarse
subangular to subrounded gravel less than 1.5"
diameter (Sensitive Saprolite of the Springwater
Formation)

S-18, 46-50 ft: SILTY SAND WITH GRAVEL
(SM)

Light gray-brown, moist, dense, fine to coarse
sand, +30% fines, +15% fine to coarse
subangular to subrounded gravel less than 3"
diameter, lightly cemented (Less Weathered
Springwater Formation)

S-18, 49 2 ft: Increase in cementation

SILTY SAND WITH GRAVEL (SM)

Light gray, brown, moist, dense, fine to coarse
sand, 22 3% fines, 19.6% fine to coarse
subangular to subrounded gravel less than 1.5"
diameter, lightly cemented (Less Weathered
Springwater Formation)

S-21, 51.5-55 ft: Similar to SS-20 except 21.1%
fines, 50% sand, 28.9% fine to coarse subangular
to subrounded gravel up to 3" diameter

SILTY SAND WITH GRAVEL AND COBBLES
(SM)

Grayish brown, moist, very dense, +20% fines,
+15% fine to coarse subrounded to subangular
gravel, fine to coarse sand, lightly cemented,
disintegrates with the finger pressure (Less
Weathered Springwater Formation)

S-24, 5557 5 ft: Similar to SS-23

S-24, 57 5-58 fi- Basalt cobbles

S-24, 58-60 ft: Similar to SS-23 exept brown,
lightly cemented to cemented, disintegrates with
the finger pressure to pressure with putty knife
and hammer

WC =62.7%
LL =59, PL=44,PI=15

| Fines ='44.0%, Sand = 37 2%, Grave! = 18.8%

S-17: Driller notes that the soil is flowing out of the
sonic barrel and they could not recover any
sample. Driller changed the bit diameter, still no
recovery. Driller reported that the soil is flowing and
heaving, drill rod sinking through without pressure.
Soil similar to SS-16, and the "soupy” soil with
cobbles encountered in CRBF-B-02

| 45 ft: No SPT, heaving of casing

WC=514%
LL=50,PL=42,PlI=8
Fines = 43 5%, Sand = 38.3%, Gravel = 18.2%

WC=19.1%
Fines = 22 3%, Sand = 58.1%, Gravel = 19.6%

| 53-54 ft- Grab Sample GS-22

Fines = 21.1%, Sand = 50%, Gravel = 28.9%

S-24, 57 5-58 ft: 2 pieces of basalt cobble, gray,
fine grained, fresh, red staining on the surface, less
than 1 mm clay coating on the basalt pieces

58-59 ft: Grab Sample GS-25
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-03 SHEET 4 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663082.43 N, 7739628.58 E)

ELEVATION : 68752 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded

DEPTH BELOW GROUND SURFACE (ft)

START - 11/19/21 08:58

END - 11/22/21 12:55

LOGGER : L_Bhaumik

INTERVAL ()

RECOVERY (ft)

PENETRATION
TESTRESULTS

SOIL DESCRIPTION

COMMENTS

TYPE/
NUMBER]

666"
(N)

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

60.0

1.50 | ss-26

2-2-3
()

65 65.0

S-27

LEAN CLAY (CL)

Gray mottled brown, moist, firm, medium 1
plasticity, 8% fine to coarse sand, 0.8% fine to
coarse subrounded to subangular gravel less than
1" diameter (Less Weathered Springwater ]
Formation)

S-27, 60-61.5 ft: Similar to SS-26 except less than |
2" diameter gravel

S-27, 61.5-65 ft: Similar to SS-26 except +15%

fine to coarse sand 1

66.5

1.50 | ss-28

(14)

70 70.0

529

125 | ss31

10-31-50/3"
(81/9")

75 75.0

532

SILTY SAND WITH GRAVEL (SM)

Grayish brown, rare dark pink spot, moist, 1
medium dense, +40% fines, +30% fine to coarse
sand, +30% fine to coarse subrounded to
subangular gravel, reddish-brown iron oxide ]
staining (Less Weathered Springwater Formation)
S-29, 65-70 ft: Similar to SS-28, increase in T
cementation at 66.5 feet, disintegrates with

pressure from putty knife and hammer

SILTY SAND WITH GRAVEL AND COBBLES
(SM) .
Grayish brown, moist, very dense, +40% fines,
fine to coarse sand, +15% fine to coarse
subrounded to rounded gravels less than 1.5" ]
diameter, reddish-brown iron oxide staining (Less
Weathered Springwater Formation)

S-32, 70-73 ft: Similar to SS-31 except 4"
diameter cobble at 72it

76.5

1.50 | ss-34

6-40-42
(82)

NN

80

535

—\some parts disintegrated with pressure from putty

S-32, 73-75 ft CLAYEY GRAVEL WITH SAND
AND COBBLES (GC) —
Gray, moist, very hard, 24 7% fines, 31 4% fine to
coarse sand, gravels subrounded to subangular,

+10% subrounded 4" diameter cobbles, ]
cemented, disintegrated with finger pressure,

knife, 4" diameter cobbles at 74, 74 6 ft (Less
Weathered Springwater Formation)

SILTY SAND WITH GRAVEL (SM) T
Grayish brown, moist, very dense, +15% fines,
+15% fine to coarse subangular to subrounded
gravel less than 1.5" diameter, fine to coarse sand
(Less Weathered Springwater Formation)
S-35, 76 .5-77 ft- SILTY SAND (SM)
Grayish brown, moist, very hard, 30.6% fines, E
12.4% fine to coarse subangular to subrounded
gravel less than 1.5" diameter, fine to coarse sand ]
(Less Weathered Springwater Formation) ]
S-35, 77-80 ft: Similar to S-35 from 76 5-77 ft
except dark gray 1

WC =42.7%
LL =46, PL=26, PI=20
Fines = 90 5%, Sand = 8.7%, Gravel = 0.8%

68-69 ft: Grab Sample GS-30
Fines = 37.5%, Sand = 31.3%, Gravel = 31.2%

T|Pr=45tst

Hammer and knife required to disintegrated soil

_| increase in clay ~ 30%-40% clay

7375 ft- Grab Sample GS-33
WC=96%

LL =30, PL=20, PI=10

Fines = 24 7%, Sand = 31.4%, Gravel and cobbles
=43.9%

SS-34: Predominantly subrounded gravel

’} 76 5-77 ft Grab Sample GS-36

WC=16.1%
LL=31,PL=26,PI=5

Fines = 30.6%, Sand = 57%, Gravel = 12.4%
Stop on 11/19/2021 at 76.5 fest at 15:30 PM
Start on 11/22/2021 at 8:35 AM
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663082.43 N, 7739628.58 E)

ELEVATION - 68752 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START - 11/19/21 08:58 END : 11/22/21 12:55 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

GRAPHIC LOG

80.0 16-50/3" |11t} SILTY SAND WITH GRAVEL (SM)
80.8 075 | ss37 (50/3") SEN Grayish brown, moist, very dense, +15% fines, 1 1
L1l £15% fine to coarse subangular to subrounded

] LI gravel less than 1.0" diameter, fine to coarse sand |
. [:[]  (Less Weathered Springwater Formation) | |

L 7 8283 ft Grab Sample GS-39
] IENN i - 0, — 0, - 0, ]
L] 38, 807585 f Similarto SS-37 except 24.8% | F1neS = 24.8%, Sand = 44.3%, Gravel = 30.9%

. S-38 [1{1] fines, 30.9% gravel, trace iron-oxide staining, . .
L |- trace green staining

85 | 850 had
853 | 033 [ ss40 (2%4") '11{] SILTY SAND WITH GRAVEL (SM)
= : [ [ Dark gray, moi dense, +15% fines, fineto - ) :
Sk coarsgrasgnd t%%e to coarse subrounded to 85.5-86.5 ft: Grab Sample GS-42
T k1) subangular gravel less than 1" diameter, h
B 111’11 cemented sand, disintegrates with finger pressure ] ]
L] (Less Weathered Springwater Formation)
7] IER S-41, 8589 ft: Similar to SS-40 except trace T T
] 1o reddish brown iron oxide staining | i
S41 L]

IER S-41, 89-90 ft: SILTY SAND WITH GRAVEL

s ') AND COBBLES (SM) — —

He (]  Similar to SS-40 except trace reddish brown iron

1{{1]] oxide staining, 4.5" diameter basalt cobble, gray,

E REN fine grained, fresh, coated with fat clay (Less ] ]

90 90.0 1|11] Weathered Springwater Formation)

2550/3"  [i|1]] SILTY SAND WITH GRAVEL AND COBBLES Gravel brown, some gray, vesicular basalt,

{ gog | 070 | 5543 o3y [ (sm) - cemented sand, disintegrated with finger pressure -}

K Similar to SS-40 except +15% fine to coarse

([ subangular to subrounded gravel less than 1.5"

. L4..'] diameter, trace cobbles (Less Weathered - -
k1) Springwater Formation)

7 L S44, 91.5-95 ft: Similar to SS43 except increase N

| (k-] in plasticity of fines at 92.5 ft, 33.4% fines, 15.7% | i

L) fine to coarse subangular to subrounded gravel

— S44 1111 less than 3" diameter, two cobbles at 93 8 feet, - .

| Tl trace reddish brown irox oxide staining, trace | 3\,&091 h%':;b Sample GS-45 i
H1[]  9reen staining Fines = 33.4%, Sand = 50.9%, Gravel = 15.7%
T [ 7| Similar to S-44 after 92.5 feet i

95 95.0

2550/3" H: SILTY SAND WITH COBBLES (SM)
1 958 0.75 | ss46 (50/37) L'+ [|  Dark gray, moist, very dense, +25% fines, frace |
(141 fine to coarse subangular to subrounded gravel

o less than 0.5" diameter, fine to coarse sand,

i 1|11] cemented, disintegrates with finger pressure, R R
L[, trace cobbles (Unweathered Springwater

1 L{..[] Formation) ] ]

| Mk S-47, 95-98 ft Similar to SS-46 except 4" | i

S47 diameter cobble at 95.7 and 97 9 ft

CLAYEY GRAVEL WITH SAND (GC) 98-99 ft: Grab Sample GS-48
Gray, moist, very dense, 25% fines, 23 2% fineto | WC =126% 1
coarse sand, fine to coarse subrounded to Fines = 25%, Sand = 23.2%, Gravel = 51.8%
subangular gravel up to 3" diameter h
(Unweathered Springwater Formation) ] ]

100

NNNE
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663082.43 N, 7739628.58 E)

ELEVATION - 68752 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH : Not recorded START - 11/19/21 08:58 END - 11/22/21 12:55 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION COMMENTS
O
NTERVAL ) | S
RECOVERY (i) T S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
1008 | UZ25 5549 203" SN POORLY GRADED SAND (SP) __ _
— (50/3") Dark gray, trace reddish and yellow grains, moist, |-{ Remove 6" diameter casing from 0-100 ft i
very dense, +5% fines, fine to coarse sand, frace Backfilled with: o
T fine subrounded gravel (Unweathered 7 0-0.5 ft: Asphalt cold patch to match existing ]
4 Springwater Formation) i gogqlgqf?SBent o chi i
Bottom of Boring at 100.25 ft below ground - - onite chips
T surface 9 9 -1 10-100.25 ft: Bentonite grout (~100 gal of grout) 1

105_|

110_|

115 |

120
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663477.58 N, 7739637.07 E)

ELEVATION - 683.86 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH : Not recorded START - 11/22/21 14:57 END - 11/23/21 14:25 L OGGER : L. Bhaumik

DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

4/] GRAPHIC LOG

0.0 2in: ASPHALT CONCRETE PAVEMENT 6" casing used
N 18 in: BASE GRAVEL T T

S1,1625 Rt Top soil

T s S-1,255ft LEAN CLAY (CL) i i

B Orangish to reddish brown, moist, stiff, low to 1 1
medium platicity, trace fine sand, trace fine

T subangular gravel, black Mn nodules (Residual
E Soil of the Springwater Formation) ] ]

LEAN CLAY (CL)
B 477 Brown, moist, stiff, low to medium plasticity, trace 1
110 | ss2 (14) fine sand, trace fine subangular grave!, black Mn
nodules (Residual Soil of the Springwater h
65 Formation) _
S-3, 6.5-10 ft: ELASTIC SILT (MH)
Slightly orangish-brown, moist, stiff, medium
i plasticity, trace fine sand, trace black Mn nodules, | ]
trace organics consisting of fine roots (Residual

7 53 Soil of the Springwater Formation) 1 1

10 10.0

ELASTIC SILT (MH) WC =386%

E 345 Slightly orangish-brown, moist, stiff, medium 4 LL=55PL=35PI=20 E
140 | ss4 ©) plasticity, frace fine sand, frace black Mn nodules

7] (Residual Soil of the Springwater Formation) | |

S-5, 10-15 ft: Similar to S5-4

| Driller notes that S-5 was dropped and was later
B - retrieved along with S-7 1
55

15 15.0

Similar to SS4 except trace reddish brown iron
B oxide stainin 1 1
150 | ss6 3(45’)5 g

16.5

S-7, 15-20 ft: Similar to SS-6

ST

20
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-04 SHEET 2 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663477.58 N, 7739637.07 E)

ELEVATION : 683.86 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded

START - 11/22/21 1457

END - 11/23/21 14:25

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)
INTERVAL ()
RECOVERY (ft)

PENETRATION
TESTRESULTS

6"6"6"

TYPE/
NUMBER N)

GRAPHIC LOG

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

200

. 2610
| 1.50 (16)

59

25 250

SILT (ML)
Slightly orangish-brown, moist, stiff, medium 1
plasticity, trace fine sand, trace fine subangular
gravel, trace reddish brown iron oxide staining,
black Mn nodules (Residual Soil of the ]
Springwater Formation)

S-9, 20-25: Similar to SS-8 except slight gray 1
mottling ]

] 3-78
| 150 | ss-10 (15)

26.5

511

30 30.0

ELASTIC SILT (MH)

Slightly orangish-brown slightly mottled gray, 1
moist, stiff, medium plasticity, trace fine sand,
trace fine subangular gravel, black Mn nodules,
trace iron-oxide staining (Residual Soil of the ]
Springwater Formation)

S-11, 25-30 ft: Similar to SS-10 except fine T
subangular gravel layer at 29 7 ft ]

1 150 | ss12 279

513

35 35.0

LEAN CLAY WITH SAND (CL)
Brown mottled gray with black spots of sand, E
moist, very stiff, medium plasticity, 20.3% fine to
coarse sand, 0.2% fine subangular gravel, trace
reddish brown iron oxide staining, trace black Mn
nodules (Residual Soil of the Springwater
Formation)

S-13, 31.5-34 ft: LEAN CLAY (CL)

Gray mottled brown, moist, firm, medium to high
plasticity, frace fine to coarse sand, trace reddish
brown iron oxide staining, trace black Mn nodules
(Residual Soil of the Springwater Formation)

i 150 | ss15 335

s 8
365

516

40

S-13, 34-35 ft SANDY ELASTIC SILT (MH)

Brown mottled gray, moist, firm, medium E
plasticity, 38% fine to coarse sand, trace fine
subangular gravel, trace reddish brown iron oxide ™|
staining, black Mn nodules (Sensitive Saprolite of
the Springwater Formation)

SS-15: SANDY ELASTIC SILT (MH)

Brown mottled gray, moist, firm, medium
plasticity, 40 4% fine to coarse sand, trace fine
subangular gravel, trace reddish brown iron oxide
staining, black Mn nodules (Sensitive Saprolite of
the Springwater Formation)

S-16, 35-39.7 ft: Similar to SS-15 except fine
subangular to subrounded gravel

S-16, 39.7 ft: Transition to SS-18 T
398 ft: One 4" diameter cobble, gravels less than

3" diameter

WC = 34 2%
LL=48 PL=33,PI=15

PP=0.25,0,1.25, 0.5 tsf

WC=347%
LL=51,PL=30,PI=21

Stop on 11/22/2021 at 16:00 at 26.5 feet
Start on 11/23/2021 at 8:45 AM

WC=329%
LL=47,PL=27,PI=20

_| Fines =79.5%, Sand = 20.3%, Gravel = 0.2%

34-35 ft: Grab Sample GS-14
Fines = 62%, Sand = 38%, Gravel = 0%

WC =64.6%
LL =66, PL =38, PI=28

_| Fines = 59.6%, Sand = 40.4%, Gravel = 0%

| 38-39 ft- Grab Sample GS-17
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Cottrell Road, Gresham, OR. (663477 58 N, 7739637.07 E)
ELEVATION - 683.86 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START : 11/22/21 14:57 END : 11/23/21 14:25 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

GRAPHIC LOG

400 SANDY ELASTIC SILT WITH GRAVEL AND
1 1-3-10 COBBLES (MH) T T
150 | ss-18 (13) Light grayish brown with rare brown, green and
T yellow spots, moist, stiff, medium to high
415 plasticity, + 35% fine to coarse sand, +15% fineto | i
coarse subrounded to subangular gravel less than
T 1.0" diameter, trace cobbles (Sensitive Saprolite 7 1
i of the Springwater Formation) i ]
S-19, 4045 ft: Similar to SS-18 except up to 3"

R s19 diameter gravel, one cobble at 44 8 ft 1 1

45 45.0

SANDY SILT WITH GRAVEL (ML) 4546 ft Grab Sample GS-22
1 6.6-15 Light grayish brown with rare brown, greenand | WC=31.7% .
150 | ss-20 1) yellow spots, moist, very stiff, slight plasticity, + LL=42 PL=35PI=7

35% fine to coarse sand, +15% fine to coarse
465 subrounded to subangular gravel less than 15" | ]
diameter (Less Weathered Springwater
Formation) 1 1
S-21, 4546 8 ft Similar to SS-20 except +15% | i
fine to coarse subrounded to subangular gravel
less than 3" diameter 1 ]
S21, 46 8.50 ft CLAYEY SAND WITH | 4849t Grab Sample GS-23 1
GRAVEL (SC)
Gray to pink, moist, very dense, +30% fines, 1 1
+15% fine to coarse subangular to subrounded
gravel less than 3" diameter, cemented
occassionally (Less Weathered Springwater — —
Formation)

CLAYEY SAND WITH GRAVEL AND T T
COBBLES (SC) i i
Grayish brown with rare pink and orange spots,
moist, very dense, +15% fines, +15% fine to 1 1
coarse subangular to subrounded gravels less

S-21

50 50.0

. 20-15-50/4"
133 | ss24 (65/10")

than 1.5" diameter, cobbles, cemented, PP=35,275, 375tsf

E disintegrated with finger pressure (Less - 52-53 ft: Grab Sample GS-26 1
Weathered Springwater Formation) WC=174%

7] 525 S-25, 50 ft One 4" diameter cobble JLL=37,PL=23 PI=14 ]

| S-25,51.5-54 7 ft CLAYEY SAND WITH - Fines =22 5%, Sand = 56 5%, Gravel = 21% -
GRAVEL (SC)

Grayish brown with rare pink and orange spotsto 1
greenish yellow, moist, very hard, 22 5% fines,

55 550 \21%ﬁnetomarsesubangularto subrounded ][_

I T R

gravel less than 1.5" diameter, cemented,

— 0,
| disintegrated with finger pressure (Less | EVLC—:lgaF"(I)_ ~26.Pl=14 ]
150 | ssa27 8-86 Weathered Springwater Formation) I
- ’ (14) S-25, 54 7-55 ft SILT (ML) 1 1
56.5 Similar to SS-27

SS-27: SILT (ML)
E Greenish yellow and orangish brown, moist, stiff, ]
slight plasticity, + 5% fine to coarse sand, trace
T fine subangular gravel, trace black Mn nodules 7 7
i (Less Weathered Springwater Formation) ] ]
528
] S-28, 55-60 ft- No recovery 1 1

60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Cottrell Road, Gresham, OR. (663477 58 N, 7739637.07 E)
ELEVATION - 683.86 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH : Not recorded START : 11/22/21 14:57 END : 11/23/21 14:25 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

SANDY FAT CLAY (CH)
Greenish brown, moist, very stiff, low fo medium 1
plasticity, +35-40% fine to coarse sand, trace fine
to coarse subangular to subrounded gravel less
than 0.5" diameter, reddish brown iron oxide ] ]
staining (Less Weathered Springwater Formation)

_\8—30, 60-61.7 ft: Similar to SS-29 T 62-63 ft: Grab Sample GS-31

S-30, 61.7-65 ft: CLAYEY SAND WITH - Fines = 34%, Sand = 36%, Gravel = 11%, Cobbles |
COBBLES (SC) =19%
Greenish brown, moist, dense, 34% fines, fineto 1
coarse sand, 11% fine to coarse subangular to
subrounded gravel less than 3" diameter, 19%
cobbles upto 4" diameter, reddish brown iron 1 1
oxide staining (Less Weathered Springwater
Formation)

CLAYEY SAND (SC) WC=352%

Gray-brown, reddish brown, moist, medium - Fines = 38.9%, Sand = 50 5%, Gravel = 10.6% 1
dense, 38.9% fines, 10.6% fine to coarse
subangular to subrounded gravel less than 1.5"
diameter, fine to coarse sand, trace reddish brown ] ]
iron-oxide staining, lightly cemented,
disintegrated with finger pressure (Less
Weathered Springwater Formation) i ]
S-33, 65-68 8 ft: Similar to S5-32, except zones

with higher fines content, gravel less than 3" 1 ] 1
diamefer 68-69 ft- Grab Sample GS-34

60.0

. 6-7-14
| 150 | ss29 21)

S-30

65 65.0

] 10-13-14
| 150 | ss32 n

66.5

533

. Lt S-33,68.8-70 ft: Similar to SS-35 1 1

70 70.0

40503"  H1{[| SILTY SAND WITH COBBLES (SM) S-36: Cemented, requires putty knife and hammer

1 708 | 075 [553 | ‘5oz [Hi]  Grayish brown, moist, very dense, 33 4% fines, | to disintegrate _

L F L 12 6% fine to subrounded gravel less than 1"

F4:.]  diameter, fine to coarse sand, cemented,

B 4./ disintegrates with finger pressure, trace cobbles ]

1141  (Less Weathered Springwater Formation)

7] RR S-36: 70-75 ft: Similar to SS-35 except gravel less 7| 1
L4..'] than 3" diameter, pink spots, one 4" diameter ] ]

cobble 74 5-75 ft

[ 73-74 ft: Grab Sample GS-37

s 4 WC=201% .
LL=49,PL=29 PI=20

] MEAS | Fines = 33.4%, Sand = 54%, Gravel = 12.6%

75 750 EEN
50/6" 1{] SILTY SAND WITH GRAVEL AND COBBLES
755 042 | ss3s (50/6") :: ‘:‘ (SM) ] ]

L[] Gray and pink, moist, very dense, 23.5% fines,

) 29 2% fine to coarse subangular gravel less than 76-77 ft: Grab Sample GS-40
s Lt 5[] 1.5" diameter, fine o coarse sand, cemented, -] Fines =23 5%, Sand = 47 3%, Gravel = 29 2% —
(141 disintegrates with finger pressure, trace cobbles
b 11" (Less Weathered Springwater Formation) 1 1
111 S-39: 75-80 ft: Similar to SS-38 except | i
539 [[|1{] predominantly gray, gravel less than 3" diameter,
s L111.[] one4" diameter cobble at 77 .4 ft 1 1

80
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663477.58 N, 7739637.07 E)

ELEVATION - 683.86 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Joe Bohach
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH : Not recorded START - 11/22/21 14.57 END - 11/23/21 14:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
800 | 033 | ss41 oU/4" % CLAYEY GRAVEL WITH SAND AND 80-81 ft Grab Sample G543
- 803 (50/4") COBBLES (GC) 4 WC=89% .
Gray and pink, moist, very hard, 25.9% fines, LL=33,PL=18,PI=15
T 37% gravels and cobbles, fine to coarse | Fines =25 9%, Sand = 37.1%, Gravel and Cobble
i subangular to subrounded gravels less than 3" 4=31% ]
/ diameter, 37.1% fine to coarse sand (Less
T Weathered Springwater Formation) 1 1
| S-42, 80-85 ft: Similar to SS-41 except 4" | i
S42 / diameter cobbles at 80.7 and 85 ft
85 | 850 |
40-50/3" SILTY SAND (SM) Remove 6" casing from 0-85 ft
1 ggg | 070 | 554 (5013") Gray to brown, moist, very dense, +30% fines, - Backfilled with: -
- e fine to coarse sand, frace fine to coarse 0-0.5 ft: Asphalt cold patch to match existing
T subangular gravel less than 1" diameter, ) conditions
E cemented, disintegrated with finger pressure -110.5-8 ft: Bentonite chips
(Less Weathered Springwater Formation) 8-85.75 ft: Bentonite grout
7] Bottom of Boring at 85.75 ft below ground surface | |
90_ | ] ]
95| | ]
100
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663877.35 N, 7739646.69 E)

ELEVATION : 66923 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Tricone and Drag Bit, 10" Auger (4-1/4" 1.D.), 2" O.D. Split-Barrel Sampler, 1401b Auto Trip Hammer
WATER DEPTH - O feet bas START - 12/8/21 08:46 END - 12/8/21 11:35 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 4 in: ASPHALT CONCRETE PAVEMENT Start dnlling through asphalt and base gravel with
n * 20 in: BASE GRAVEL - 4-1/4" auger 1
| O Y i i
4
| e i i
] 2 ft- Switch to 4-7/8" tricone bit i
5 5.0 ] |
LEAN CLAY (CL) WC=354%
s 124 Slightly reddish brown, moist, firm, medium JLL=47 PL=24 PI=23 —
120 | ss-1 6) plasticity, frace fine sand, trace subangular gravel 5 ft: Switch to 4-7/8" drag bit
T less than 0.5" diameter, trace black Mn nodules 7] h
6.5 (Residual Soil of the Springwater Formation) ] ]
10_| 100 ] ]
LEAN CLAY (CL) PP=1515, 2tsf
E 379 Slightly orangish to reddish brown with rare gray S E
| 150 | ss2 (16) mottling, moist, very stiff, medium fo high | |
plasticity, trace fine to coarse sand, trace black
115 Mn nodules (Residual Soil of the Springwater ] ]
Formation)
15 15.0 ]
7 FAT CLAY (CH) PP =025,025,05tsf
B 2,55 / Orangish brown mottled gray to gray mottled A WC=431% 1
| 150 | ss3 (10) brown, moist, stiff, high plasticity, frace black fine | LL =67, PL=30, PI=37 ]
to coarse sand, trace black Mn nodules, trace fine Driller reported that a clay collar in the boring from
16.5 / gravel subrounded to subangular (Residual Soil -} 0-15 ft. Re-drill 0-15 ft with 6" drag bit. i
/ of the Springwater Formation) 15 ft: Switch to 6" drag bit.
20 4
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PROJECT NUMBER: BORING NUMBER:
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663877.35 N, 7739646.69 E)

ELEVATION : 669.23 it

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Tricone and Drag Bit, 10" Auger (4-1/4" 1.D.), 2" O.D. Split-Barrel Sampler, 1401b Auto Trip Hammer

WATER DEPTH - O feet bas START - 12/8/21 08:46 END - 12/8/21 11:35 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 ELASTIC SILT (MH) PP=05,0, 0tsf
1 1-33 Brown mottled gray with pink rare spots, moist, WC=69.5%
150 | ss4 6) firm, high plasticity, +15% fine to coarse sand, LL=74,PL=43 Pl=31
T trace black Mn nodules (Sensitive Saprolite of the ]
215 Springwater Formation)
25 | 250 ]
SANDY ELASTIC SILT (MH) WC=784%
B 234 Light grayish brown with black spots, moist, firm, LL=59, PL=38 PI=21
150 | ss5 @) medium plasticity, 46% fine to coarse sand, 1% Fines = 53 4%, Sand = 46.1%, Gravel = 0.5%
T fine to coarse subangular to subrounded gravel
265 less than 1.0" diameter, trace black Mn nodules
(Sensitive Saprolite of the Springwater Formation)
30 30.0
SILTY SAND WITH GRAVEL (SM) WC =26.0%
E 16-12-19 Light grayish brown with with rare yellow seams Fines = 30.7%, Sand = 52 1%, Gravel = 17 2%
150 | ss& (31) and black spots, moist, dense, 30.7% fines, fineto | 30 ft: Switch to 4-7/8" drag bit
7] coarse sand, 17.2% fine to coarse subangular to
315 subrounded gravel less than 1.0" diameter, trace
black Mn nodules, very lightly cemented (Less
Weathered Springwater Formation) Sand easily disintegrates with finger pressure
E 30-35 ft: Occasional rig chatter
35 | 350 ]
054 | ss7 23-50/0.5" SILTY SAND (SM) 35 ft- Switch to 4-7/8" tricone bit
355 (50/0.5") Grayish brown, lightly cemented, very dense, Disintegrates with finger pressure
+30% fines, +10% fine to coarse subangular to
7] subrounded gravel less than 1.5" diameter, gravel |
E piece in shoe, fine to coarse sand (Less
Weathered Springwater Formation)
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (663877.35 N, 7739646.69 E)

ELEVATION : 66923 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Tricone and Drag Bit, 10" Auger (4-1/4" 1.D.), 2" O.D. Split-Barrel Sampler, 1401b Auto Trip Hammer
WATER DEPTH - 9 feet bas START : 12/8/21 08:46 END - 12/8/21 11:35 | OGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
NTERVAL |
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 66"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
400 | 000 f.558 /| bo=iAT Lk No Recovery Installed 1" PVC standpipe piezometer
1 (20) Bottom of Boring at 40.25 ft below ground surface ) . .
0-1 ft: 8" diameter, 12" deep monument set in
7] "} concrete T
i - 1-29 ft: Bentonite chips
2940 ft: Sand
7] 713040 ft Screen
i _}|Start Card # 1054923
ell #1.144782

45_ |

50 |

55 |

60
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PROJECT NUMBER: BORING NUMBER:

D3460500 CRBF-B-06 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (664233.70 N, 7739653.08 E)

ELEVATION : 668.94 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 12/28/21 14:23 END - 12/8

21 15:30 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)

INTERVAL ()

RECOVERY (ft)

PENETRATION
TESTRESULTS

TYPE/
NUMBER]

666"
(N)

GRAPHIC LOG

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

4in: ASPHALT CONCRETE PAVEMENT

20 in: BASE GRAVEL T

080 | ss-
6.5

1-2-3
()

10 10.0

FAT CLAY (CH)
Orangish-brown mottled gray, moist, firm, medium
plasticity, trace fine to coarse sand, +10%
subrounded to subangular gravel less than 1.0"
diameter, frace reddish-brown iron oxide staining ]
(Residual Soil of the Springwater Formation)

150 | ss2

57-10
(17)

15 15.0

1) Y «

LEAN CLAY (CL)

Orangish-brown mottled gray, moist, very stiff, low -
to medium plasticity, +10% fine to coarse sand,

trace reddish-brown iron oxide staining (Residual
Soil of the Springwater Formation) ]

150 | ss3
16.5

4-7-10
(17)

20

HMMHHHITTIITINMNY

FAT CLAY (CH)

Orangish-brown mottled dark to light gray, moist,
very stiff, medium plasticity, trace fine to coarse
sand, trace reddish-brown iron oxide staining,

black Mn nodules (Residual Soil of the ]
Springwater Formation)

Start dnlling with 3 7/8" drag/spade bit

“IwC=307%

LL =55, PL =25, PI=30

PP=05,15,151tsf

WC=325%
LL =53, PL=27,PI=26
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PROJECT NUMBER: BORING NUMBER:
D3460500 CRBF-B-06 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Cotirell Road, Gresham, OR (664233.70 N, 7739653.08 E)

ELEVATION : 668.94 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

21 15:30 LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

WATER DEPTH : Not recorded START - 12/28/21 14:23 END : 12/8
DEPTH BELOW GROUND SURFACE (ft) 10 SOIL DESCRIPTION
@]
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) o
20.0 7 Similar to SS-3 except medium to high plasticity
150 | ss4 6*(12‘1“)14 %
215 / ]
25 | 250 /
SANDY ELASTIC SILT (MH)
. 2926 Light gray, dark brown, black, moist, firm, medium
150 | ss5 ®) plasticity, 44.3% fine to coarse sand, 0.8% fine
T 265 gravel, frace black Mn nodules (Sensitive h

30_|

35 |

40

PP =325, 1.75 1.15 51

WC = 66.8%
LL =64, PL =40, Pl =24
Fines = 54.9%, Sand = 44.3%, Gravel = 0.8%

Saprolite of the Springwater Formation)
Bottom of Boring at 26.5 ft below ground surface

Backfilled with:

- 0-0.5 ft: Asphailt cold patch to match existing

conditions
0.5-1.5ft: Concrete

- 1.5-26.5 ft: Bentonite chips
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CRBF-B-07

SHEET 1 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - Not recorded

START - 8/15/22 09-20

END - 8/15/22 16:28

| OGGER. : L Bhaumik

DEPTH BELOW GROUND SURFACE (f) 8 SOIL DESCRIPTION COMMENTS
INTERVAL () TesTREsUs | o
RECOVERY (f) T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"-6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) Q _
Start advancing borehole with 4-7/8" drag bit
25 ]
LEAN CLAY (CL) PP =0,0,0.25tsf
. 1-3.5 Orangish-brown, moist, firm, low to medium 5
150 | ss-1 ®) plasticity, +10% fine to coarse sand, trace
T organics roots, trace black Mn nodules, trace
40 reddish-brown iron oxide staining (Residual Soil |
of the Springwater Formation) ST-Z _
E - 4-5ft: 400 psi
5_ sT2 _ | 561t 700 psi
6.0
7 FAT CLAY (CH) PP=05,17505tsf
E 467 / Orangish-brown, trace gray molting, sfiff, +5%  { WC =35%
150 | ss3 (13) / fine to coarse sand, trace subangular to LL =56, PL=23,P1=33
T / subrounded gravel (Residual Soil of the h
75 /1 Springwater Formation) )
1 LEANCLAY () S 5000
T Gray and tan, moist, stiff, medium plasticity, 15595800 psl
i ST-4 trace reddish-brown iron oxide staining {wesooem pst
1 o (Residual Soil of the Springwater Formation) J 1246, PL=25 PI=21
10 10.0 -]
LEAN CLAY (CL) PP =25 25 2tsf
E 469 Brown with trace gray mottling, moist, stiff, E
150 | s85 (15) medium plasticity, +5-15% fine o coarse sand,
T trace subangular to subrounded gravel, trace
115 black Mn nodules, trace iron oxide staining ]
(Residual Soil of the Springwater Formation)
125
Similar to SS-5 except very stiff, persistent gray PP =1.75,125 15tsf
E 6-8-10 mottling, 12.9%, fine to coarse sand 4 WC=301%
150 556 (18) LL:48, PL:24, Pl=24
T 140 | Fines = 87.1%, Sand = 12.9%, Gravel = 0%
ST-7-
- - 14-15 ft: 650 psi
15 ST-7 15-15.5 ft- 800 psi
155
7 FAT CLAY (CH)
B Orangish-brown, mottled gray, moist, stiff, 1 _
150 | ss8 1]53'? / medigm to high plasﬁcily,gt%% fine to coarse PP=15,05 15tsf
7 sand, trace subangular to subrounded gravel, | Short clay collars retrieved from borehole
170 / black spots of sand and gravel, trace black Mn
nodules, trace reddish-brown iron oxide staining
7 % (Residual Soil of the Springwater Formation) 1
2 %
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CRBF-B-07

SHEET 2 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/15/22 09-20 END - 8/15/22 16:28 | OGGER. : L Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
INTERVAL. ) TESTRESULTS | &
RECOVERY (ft T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"-6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER| (N) Qo
200 7 Similar to SS-8 except trace red mottling in the PP =1,1.75, 1.75tsf
— gray parts, +5% sand .
458
150 | ss9
| (13) / i
215 / ]
25 | 250 / |
/ FAT CLAY WITH SAND (CH) PP =0, 0, 0 tsf (<0.25 tsf)
E 235 / Gray and brown parts, moist, firm, medium to 4 WC=557%
150 | ss-10 ®) high plasticity, +15% fine to coarse sand, trace LL=72,PL=33,PI=39
T subangular to subrounded gravel, trace black h
265 Mn nodules, frace reddish-brown iron oxide i
/ staining (Sensitive Saprolite of the Springwater
. % Formation)
30| 200 //
SANDY SILT WITH GRAVEL (ML) PP =0, 0, 0 tsf (<0.25 tsf)
E 36-10 Gray, trace white and orange spots, moist, very
150 | ss-11 (16) stiff, +35% fine to coarse sand, +15% fine to
T coarse subangular to subrounded gravel <1.5"
315 dia, trace iron oxide staining (Sensitive Saprolite
of the Springwater Formation)
35 350
-2 1020 | Ss12 A 501 o POORLY GRADED GRAVEL (GP) Switch to 4-7/8" tricone bit
E (50/1™) « B Subangular gravel < 1" dia recovered two E
] b broken gravel pieces (Less Weathered i
-. Springwater Formation)
| O Y 4 o L
b Very slow drill rig progress. Drill rig chatter
. - .
| @
O Y
| | i
-
| e i
| . e i
40
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CRBF-B-07

SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/15/22 09-20 END - 8/15/22 16:28 | OGGER. : L Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
RIEREEY TESTRESULTS | &
RECOVERY (ft T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"-6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER| (N) Qo
400 080 | ss13 19-50/4 1 SILTY SAND WITH GRAVEL (SM)
408 - - (50/4") Gray, moist, very dense, fine to coarse sand, 1
- lightly cemented, disintegrated with finger
T pressure, +15% fines, +20% fine to coarse h
i subangular to subrounded gravel less than 2.0
diameter (Less Weathered Springwater
7 Formation) 1
45 | 450 -
454 | 040 | ss-14 5015 Similar to SS-13 except with reddish-brown iron
E (50/5") oxide staining E
50 50.0
LEAN CLAY (CL) Switch to 4-7/8" drag bit
E 9-12-18 Gray mottled orangish brown, moist, very stiff, 4 PP =275 175, 225 sf
150 | 88-15 (30) low to medium plasticity, trace fine to coarse WC =29.8%
T sand, trace reddish-brown iron oxide staining JLL=40,PL=24 PI=16
51.5 (Less Weathered Springwater Formation) ]
55 55.0
7 SANDY FAT CLAY (CH) Switch to 4-7/8" tricone bit
E 13-16-23 / Gray with rare pink and brown spots, hard, E
| 150 | ss-16 (39) medium to high plasticity, +40% fine to coarse |
sand, trace fine to coarse subangular to
56.5 / subrounded gravel <1" diameter (Less i
/ Weathered Springwater Formation)
] % 7 orill rig chatter
60 4
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CRBF-B-07

SHEET 4 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - Not recorded

START - 8/15/22 09-20

END - 8/15/22 16:28

| OGGER. : L Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW GROUND SURFACE (ft) 8 SOIL DESCRIPTION
S @TE!R-EE% S SOIL NAME, USCS GROUP SYMBOL, COLOR,
RECOVERY (f) & MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 6"6"-6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER| (N) Qo
60.0 | 0.00 pSS-17 o0/0.5 7 No Recovery
- (50/0.5") % E
65 65.0 %
654 | 040 | ss-18 50/5 /11| SILTY SAND (SM)
E (50/5") RN Gray, moist, very dense, fine to coarse sand, E
|11} very light cementation, easily disintegrated with
T L. finger pressure, +40% fines, +5% subangular to
i ‘|1-|| subrounded gravel, reddish-brown iron oxide ]
i staining (Less Weathered Springwater
. L[| Formation) 1
70 70.0 R
SS-19 50/0.2 11 No Recovery
. (50/0.2") R[|{f .
75 75.0 L
, CLAYEY SAND WITH GRAVEL (SC)
E 19-30-29 / Grayish brown, moist, very dense, lightly E
150 | ss-20 (59) / cemented, disintegrated with finger pressure,
7] / 24 6% fines, 17% subangular to subrounded |
76.5 / gravel <1" diameter, reddish brown iron-oxide |
/ staining (Less Weathered Springwater
. / Formation) .
. ///

~ | Hammer bouncing off gravel/cobble

WC =16.8%
LL=29 PL=18 Pl=11
Fines = 24 6%, Sand = 58 4%, Gravel = 17%




vacobs

PROJECT NUMBER: BORING NUMBER:

D3460500 CRBF-B-07 SHEET 5 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/15/22 09-20 END - 8/15/22 16:28 LOGGER - L_Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
INTERVAL (f) TESTRESULTS | 5
RECOVERY (it % SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"-6"6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER| (N) Q
80.0 7 [ SILTY CLAYEY SAND WITH GRAVEL
T 272119 PZ||  (SCSM)
070 | ss-21 (40) A Gray, moist, dense, lightly cemented sand,
7] / . disintegrated with finger pressure, trace
815 /.|| subangular to subrounded gravel <1.5"
% i diameter, +30-35% fines (Less Weathered
— %;: Springwater Formation) “| Heavy drill rig chatter
_ |
a
] ? :
| 72
85_| 850 % !
10-50/4 / i Similar to SS-21 except +10% fine to coarse
B 090 | ss-22 (50/4") / I subangular to subrounded gravel <2 5"
| 859 é I diameter, very dense
Al
] %’
] i
a
i ? :
] / i i
é | Heavy drill rig chatter
90 90.0 é o _
/ | Similar to SS-21 except 31.4% subangular to WC=144%
B 18-24-24 / \ subrounded gravel <1.5" diameter, 15.5% fines, LL=24 PL=20,Pl=4
| 150 | ss-23 (48) % very dense _| Fines = 15.5%, Sand = 53.1%, Gravel = 31.4%
915 é i
i
. é | Heavy il rig chatter
a
| ? i
95 | 950 Al
060 | ss2a 1&50{1 ? | Similar to SS-23, except very dense
] 956 (50/1™) /
_ i
a
] a
a
| ? i
] / il
| é i
100 Al
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PROJECT NUMBER:

D3460500

BORING NUMBER:

CRBF-B-07 SHEET 6 OF 6

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664496.98 N, 7740359.62 E)

ELEVATION - 673.22 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : CME-550 Track #3, Mud Rotary, 4-7/8" Drag Bit, 4-7/8" Tricone Bit, 2" O.D. Spiit-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded START : 8/15/22 09:20 END - 8/15/22 16:28 LOGGER : L Bhaumnik
DEPTH BELOW GROUND SURFACE (ft) 8 SOIL DESCRIPTION COMMENTS
PENETRATION
RIEREEY TESTRESULTS | &
RECOVERY (1t z SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
® z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
— 6".6"6" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER) (N) o
100.0 2 I Similar to SS-23, except very dense
090 |ss2s 23*(%71‘)37 f :
1015 /’-j i

105_|

110 |

115 _|

120

Bottom of Boring at 101.5 ft below ground
surface

Backfilled with:

0-15 ft: Bentonite chips

15-101.5 ft: Bentonite grout

Place topsoil on top of borehole with spade to
match existing condition
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH - Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (fi) SOIL DESCRIPTION COMMENTS

INTERVAL (f) TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

— o
NUMBER] (N)

6in ELASETI C{ MCH) 1) AEF) W) M
151 PHEF) T- EL)

0.0

q ) GRAPHIC LOG

.-

S-1, 2-5ft: T) EMCTEB ICT1
E S-1 Brown, moist, soft, low to medium plasticity, E 1
trace fine o coarse sand, black Mn nodules,
trace organics consisting of roots, trace

i reddish-brown iron oxide staining ] ]

Similar to S-1
080 | ss2 1_;_1 S-3, 5-10 ft: Similar to S-1 except trace fine to
2 .

coarse subrounded to subangular gravel < 2'
6.5 diameter, micaceous, becomes stiffer at 9 ft i i

S3

| 9-10 ft: Grab Sample GS-4

10 10.0

S-6, 10-15ft: ) TELIRE LRl ORS PHEF) T
EMJ C( - - T) L ONS1 E E
Gray with orange mottling, moist, stiff, low to
medium plasticity, trace fine to coarse sand,
+15% fine to coarse subgrounded to ] ]
subrounded gravel <3", one 5" diameter basalt
cobble at 12.5 feet, black Mn nodules, trace 1 1
reddish-brown iron oxide staining

] 8-58
| 010 | ss5 (13)

| 14-15 ft: Grab Sample GS-7
J1=501PL=292 PI=209 -

s
R R R R R R R R

15 15.0

LEMJBT) EMCTEBORS PHEF) T ICT1
E Gray to brown, moist, hard, low plasticity, E E
| 150 | ss8 &(2742_? 8 +30-40% fine fo coarse sand, +15% fine to | |

coarse subrounded to subangular gravel < 2"
16.5 diameter, trace reddish-brown iron oxide i ]
staining

S-9, 15-20ft: Similar to S5-8 except gravel < 3"
diameter

s9 "] 18-19 ft: Grab Sample GS-10

20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH - Not recorded

START - 8/17/22 09-10 END

- 8/23/22 10:00

| OGGER. : L Bhaumik

DEPTH BELOW GROUND SURFACE (ft)

INTERVAL (ft)

RECOVERY (ft)

PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,

TYPH
NUMBER]

666"
(N)

215

1.30

SS-1

3-29-50
(79)

MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

LRI BCIED) BLEM) ORS PHEF) T EM
C( --T)Lacuwi

sand, +30-40% fines, +15% fine to coarse

25 250

S-12

trace iron-oxide staining, trace yellow spots

S-12, 21.5-25ft: Similar to SS-11 except gray,

T

gravel < 3" diameter, 19.8% fines, lightly

N\

basalt cobble at 24 ft

N

Gray to brown, moist, very dense, fine to coarse

subangular to subrounded gravel <2" diameter, |

27 1% fine to corase subangular to subrounded

cemented, disintegrates with finger pressure, 5"

4 WC=155%

0.90

SS-14

37-50/5"
(50/57)

EMI C( --T)L@C1

30 30.0

S-15

trace reddish-brown iron oxide staining,

finger pressure, 0.8 ft long basalt cobble at 25

0.60

SS-17

14-50/5"
(50/5")

CTEB) BLEMJ ORS PHEF) T@C1
Brown, some gray parts, moist, very dense,

35 35.0

S-18

subrounded gravel < 2" diameter, some parts
are lightly cemented, disintegrated with finger
pressure, trace reddish-brown iron oxide
staining

S-18, 30.9-32ft: Similar to SS-17
S-18, 30.9-32ft: Similar to SS-17 except gray,

subrounded gravel < 3" diameter, lightly
cemented, disintegrated with finger pressure

0.90

SS-19

4.50/5"
(50/5")

EMI C(--T)L@C1
Gray, moist, +30% fines, +15% fine to coarse

40

S-20

trace reddish-brown iron oxide staining, lightly
diameter cobble at 35 ft

I T T

S-15, 25-30ft: CTEB) BLEMJ ORS PHEF) T

Gray, moist, +20-30% fine to corase subangular
to subrounded gravel < 3" diameter, +30% fines, |

micaceous, lightly cemented, disintegrates with
ft | 2728 ft: Grab Sample GS-16

+20% fines, +15% fine to coarse subangular to

+30% fines, +30% fine to coarse subangular to

S-20, 35-40ft: CTEB) BLEMJ ORS PHEF) T

subangular to subrounded gravel < 3" diameter,

cemented, disintegrates with finger pressure, 6"

| 22-23 ft: Grab Sample GS-13

Ll =249 PL=198, PI=51
| Fines = 19.8%, Sand = 53.1%, Gravel = 27 1%
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH - Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (fi) SOIL DESCRIPTION COMMENTS

INTERVAL (f) TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

— o
NUMBER] (N)

GRAPHIC LOG

400 | 000 | ss-21 (ggg") T S-22, 40-45ft LRI BLEMJ ORS PHEF) T
- 404 3 EMJC(--T)LAW — . g
11} Gray, moist, very dense, 19.2% fines, lightly | 3\9(_:5;11_:%5&6&6[1 Sample GS-23 |

LI cemented sand, disintegrated easily with finger - _ _
. 1J[| Pressure, 256% gravel, subrounded to ] Fincs = 10.2%, Sand - 55.2%, Gravel = 25.6%

) subangular <2" diameter, trace iron-oxide e e =
] il '[| staining, 5" diameter cobble at 40 ft T 1

S-22

45 450

1 No Recovery in SS 4546 ft: Grab Sample GS-26
000 | ss-24 3?%1)? {1 S-25, 45-50ft: Similar to S-22, 4" diameter
465 cobble at 46.5 ft T T

S-25

50 50.0

LR1 BCTEB) BLEMJ ORS PHEF) TEMJ
C(--T)Lacuwi E E
Gray, trace spots of pink, yellow, and green,
moist, very dense, fine to coarse lightly

cemented sand, disintegrated with finger ] ]
pressure, +30% fines, +15-20% fine fo coarse
subangular to subrounded gravel <1" diameter 1

] 14-32-44
| 150 | ss-27 (76)

515

S-28, 51.5-54ft: Similar to SS-27 except
cemented, disintegrates with pressure from 1 . 1
putty knife, gravel < 3" diamter, 4" diameter 93-54 ft: Grab Sample GS-29
cobble at 52 ft |
S-28, 54-55ft: Increase in gravel content to E E
+40%

S-28

55 55.0

554 | 050 | SS-30 50/5"
1 (50/5")

S-31, 55-57ft. CTEB) BLEMJ ORS PHEF) T Stop on 8/17/2022 at 3:55 PM at 55 feet

ac1 -] Start on 8/18/2022 at 9:05 AM E
Gray, moist, very dense, +30% fines, fine to
coarse sand, +30% fine to coarse subangularto | 56-57 ft: Grab Sample GS-32
subrounded gravel <3" diameter ] ]

S-31, 57-60ft. CTEB) BLEMJ ORS PHEF) T
EMI C(--T)L@C1 E E
Gray, moist, very dense, +15% fines, +15% fine
to corase subangular to subrounded gravel < | 58-59 ft: Grab Sample GS-33
25" diameter, cemented, disintegrates with ] ]
pressure from putty knife and hammer, 5"
diameter cobble at 57 ft 1 1

S-31

R NN s

60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 | OGGER. : L Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
g TESTRESULTS | &
RECOVERY (f) T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
— 6"-6"-6" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) Q
60.0 " % S-35, 60-65ft: Similar to S-31 from 57-60ft
050 | ssa4 ?5%?" ) / | |
60.9 /
% 7 61-62 ft- Grab Sample GS-36 i
S35 % 4 -
f// [l S-38,65-70ft CTEB) BLEMJ ORS PHEF) T
9.18.32 / EMI C(--T)L@C1 E E
150 | 8837 (50) / Gray, moist, dense, rare green, red, and orange
/ spots, +30% fines, fine to coarse sand, +20% h
66.5 / ’ fine to coarse subangular to subrounded gravel | ]
% i <3" diameter, trace iron-oxide staining, trace
- || organics consisting of roots, cemented, 1 67-68 ft- Grab Sample GS-39 ]
%: i disintegrates with pressure from putty knife and oAb sampie ]
///_ - hammer, 5" diameter cobbles at 65.8 and 69 ft
S38 23: i i
A ] ]
. - ]
a
70 70.0 / . ] ]
14-50/4" / i S-41, 70-71.2ft: Similar to S-38
S5-40 " ga i i
s | 7 ) P
AL ] 1
7 S41, 71.2-75ft: NEI CTEBCS1 JPP=451sf |
/ Dark green, moist, hard, medium to high
plasticity, +10% fine to coarse sand, trace fine to . 1
/ coarse subrounded to subangular gravel, frace | EE_ESS?-SGEI? _Snglep?_S';%a i
/ reddish-brown iron oxide staining, trace white e
s41 / staining 4 4
75 | 750 % ] ]
/ S-44, 75-80ft: Similar to S41 from 71.2to 75 ft
14-21-31 / except +5% fine to coarse subangular to E E
1.50 | ss-43 (52) / subrounded gravel <2.5" diameter | |
765 / J J
a4 Z | 78-79 ft: Grab Sample GS-45 ]
0 %
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION : 631.89ft DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13_4" |.D. core barrel,_6" casing, 2" 0.D. Split-Barrel Sampler, 140-lb Auto Trip Hammet
WATER DEPTH : Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 | OGGER. : L Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
RIEREEY TESTRESULTS | &
RECOVERY (ft T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
— 6"-6"-6" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) Q
80.0 7 S-47, 80-81ft: Similar to S-44 80-81 ft: Grab Sample GS-48
s 040 | ss4s 14-40-50/3" / — —
) CUEN 777 1
81.3 7 S-47, 81-85ft: CTEB) BPHEF) TORS LEMJ
- EMJI C( --T)L®PC1 E E
Greenish gray, moist, very dense, +15% fines,
T +30% fine to coarse sand, fine to coarse h h
i subangular to subrounded gravel <3" diameter, | R
/ trace reddish-brown iron oxide staining,
1 547 occasionally cemented, disintegrates with . 7
i / pressure from putty knife, 6" diameter basalt ]
cobble at 81 ft, 3.5" diameter basalt cobble at
i % 8251 7 84-85 ft: Grab Sample GS-49 1
85 850 ] |
gs5 | 050 | sss0 50/55" S-51, 85-90ft: Similar to S-47 from 81-85 ft Sonic 85'-90": similar to SS-49
- (50/5.5") except +30-40% fine to coarse sand, 5" 1 1
diameter basalt cobble at 88 ft, 4" diameter
] / basalt cobble at 89 ft ]
i S51 é i i
] % 7 88-89 ft: Grab Sample GS-52 i
90 | g00 % | |
gp4 | 040 | ss53 50/5" S-54, 90-95ft: Similar to S-51 except increase in
B 50/5" the amount of cobbles, 4" diameter cobbles at 1
| 90 ftand 91.5 ft, several 3-5" diameter cobbles | ]
from 92,593 51t 91-92 ft: Grab Sample GS-55
| ces i i
o5 | o0 % _
—95t_0.10 . SS-56 4 50/0.5" S-57, 95-100ft: Similar fo S-54 except 3.5"
B (50/0.5") diameter basalt cobble at 96 ft, 5" diameter 1 1
] / basalt cobble at 97 6 ft i i
. S57 % 1 1
100 /
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 | OGGER. : L Bhaumik
DEPTH BELOW GROUND SURFACE () 8 SOIL DESCRIPTION COMMENTS
PENETRATION
RIEREEY TESTRESULTS | &
RECOVERY (ft T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
— 6"-6"-6" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER| (N) Qo
100.0 29_50/4" V S-59, 100-102 6ft. CTEB) BPHEF) TORS Stop on 8/18/2022 at 4:25 PM at 100 feet
1 1008 030 | ss58 (50/4") LEMJ EMJ C( --T)L®PC1 -| Start on 8/19/2022 at 8:40 AM —
: Grayish brown to gray, moist, very dense,
7] gravels and cobbles in a "soupy" matrix, 25.3% | 101-102 ft: Grab Sample GS-60 ]
i fines, 37.6% fine to coarse sand, 37 1% fineto 4 wWC =17.4% ]
coarse subangular to subrounded gravel <3" LL=287,PL=179,PI=108
7] / diameter, 3-6" diameter cobbles | Fines = 25.3%, Sand = 37.6%, Gravel = 37.1%
i / S.59, 102.6-110 ft- Similar to above except | i
T / +20% fine fo coarse sand, +15 fines, no soupy 7
i consistency, 3-8" diameter basalt cobbles, trace | ]
% reddish-brown iron oxide staining
105_| % _ _
i S59 % i i
| § | 106-107 ft: Grab Sample GS-61 ]
| % | 109-110 ft: Grab Sample GS-62 ]
110 | 1100 / —
1103 | 0.30 | ss63 50/4" 7 S-64, 110-120ft: Similar to S-59 except 3-7"
i (50/4") % diameter cobbles . .
| % 1 111-112 ft: Grab Sample GS-65 ]
15 | / B B
S64 é
| % | 118-119 ft: Grab Sample GS-66 ]
120 /
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline

LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft

DRILLING CONTRACTOR : Westemn States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 8/17/22 09-10 END : 8/23/22 10:00 L OGGER : L. Bhaumik
DEPTH BELOW GROUND SURFACE (fi) 8 SOIL DESCRIPTION COMMENTS
PENETRATION
RIEREEY TESTRESULTS | &
RECOVERY (ft T SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) z MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"-6"6" § CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER| (N) Qo
120.0 y SO S-68, 120-130f. Similar to S-64 except gray,
11206 060 | ss67 (50/1") .// brown, rare red parts, +30% fine to coarse sand, - 1
| / +20% fines, 3-6" diameter cobbles ] ]
| z | 122-123 ft: Grab Sample GS-69 ]
125 | % i _
i 568 % ] ]
| % | 128-129 ft: Grab Sample GS-70 ]
130_| 1300 % ] ]
1302 1 0.10 ] ss11 502" L S-72, 130-140ft: Similar to S-68 except +25% 130.01-131 ft: Grab Sample GS-73
1 (5012") % fines . .
135 % _ _
s72 e
| % | 138-139 ft: Grab Sample GS-74 ]
140 /
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH - Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (fi) SOIL DESCRIPTION COMMENTS

INTERVAL (f) TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

— o
NUMBER] (N)

1400 | 0.10 | 5575 g% S-76, 140-140.5L. Similar 10 S-72 Stop on 8/19/2022 at 4:05 PM at 140 feet
- 1403 ( ) 576, 1405145 T) EMCTEBORS Start on 8/22/2022 at 9:55 AM .

- PHEF) TEMJ C( - -T) L @CT1 E E
Brown mottled gray, moist, stiff, medium to high
T plasticity, trace fine to coarse sand, +5-10% fine ] h
i to coarse subrounded to subangular gravel < 3" | ]
diameter, 3-4" diameter cobbles at 141.5 ft, 142-143 ft: Grab Sample GS-77

7 black Mn nodules, reddish brown iron-oxide 1
staining, occasionally cemented, disintegrates | ]
with finger pressure

\
% GRAPHIC LOG

145

S76 S-76, 145-150ft: PHEF) TT) B T) EMCTEB
- ORSC(--T)L@CT1 E E
Gray, moist, hard, +30% fine fo coarse
subangular to subrounded gravel <3.0"
i diameter, 3-5" basalt cobbles present ] ]
throughout

148-149 ft: Grab Sample GS-78

150 | 150.0
E02 | 010 | 5579 502"
— (5012)

S-80, 150-152 5ft: CTEB) BPHEF) TORS Driller reported that borehole will be advanced
C(--T)L®PC1 - with water from 150 ft, this will wash away the E
Gray, dry, very dense, +30% fines, fine to fines and sand around any basalt pieces

coarse subangular to subrounded gravel <3.0"
diameter, 3-4" basalt cobbles, iron-oxide stains ] ]
on basalt pieces

AN

S-80 S-80, 152.5-155 ft: JRLM ) PHEI ) J - ELETI
- Basalt, fine grained, cobbles 3-6" diameter e e
Coate(j with ?ean da’y, subrounded to 153-154 ft: Grab Sample GS-81
subangular gravel < 3" diameter, iron-oxide h
E stains on some basalt pieces ] ]

155 | 155.0

S-82, 155-160ft: - ELETI
E Grey, fine grained, fresh to slightly weathered, E
very to extremely hard rock (R5-R6), closely

spaced joints, less than 1% vesicular with less

i than 1/4" diameter vesicles, pinprick vesicles ] . ]
throughout 156.4-156.9 ft: Grab Sample GS-84

B S-82 B B

160
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Gresham, OR (664596.96 N, 7740458.17 E)

ELEVATION - 631.89 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #13, 4" |.D. core barrel, 6" casing, 2" O.D. Spiit-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH - Not recorded START - 8/17/22 09-10 END - 8/23/22 10:00 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

INTERVAL (f) TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

— o
NUMBER] (N)

GRAPHIC LOG

160.0 5-83, 160-161.5iC Similar 10 5-62

S-83, 161.5-166.9ft: - ELETI
E Grey, fine grained, fresh to slightly weathered, E
very to extremely hard rock (R5-R6), closely
spaced joints, +30% vesicular with up to 3/4"
i diameter vesicles, pinprick vesicles throughout, | ]
some vesicles infilled with brown clay, some
7 reddish brown iron-oxide staining 1 1

165 N
] S83 1 165-165 .8 ft- Grab Sample GS-85

n S-83, 166.9-170 ft: - ELETI 1 T
i Grey, fine grained, fresh to slightly weathered, | ]
very to extremely hard rock (R5-R6), closely
R spaced joints, less than 1% vesicular with less 1
than 1/4" diameter vesicles, pinprick vesicles
throughout

N 7 168.9-169.5 ft: Grab Sample GS-86 T

170 | 170.0

Bottom of Boring at 170 ft below ground surface

175 |

180
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CBRF-B-09

SHEET 1 OF 3

SOIL BORING LOG

71 :\V3L8 ngl mh | - Jumdas- 7wetmt  7isjtuatJwewwif Hddi 7wt mt
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730381 E86 D
BXEAN YEW 830 s | =
13L- Y3l U=d g F: BMDEB3bNFLF Al : N7 FUBg: VBL: W1 b C378Q: J LEF@ADCI 6VWDA | E83b
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- OO0 gish-bo sweb, srbrsh & o tfWwo ernd, aupb
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y R0 | Fso0 y# rm5y0 e, w
"R |
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B 24 200 e, w
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PROJECT NUMBER:
D3460500

BORING NUMBER:
CBRF-B-09

SHEET 2 OF 3

SOIL BORING LOG

71 :\V3L8 ngl mh | - Jumdas- 7wetmt  7isjtuatJwewwif Hddi 7wt mt

W LEB6B DnAit vdob: |

="2. 4050 Db. . 204F0%0 3T

3VBYESB Dn 2y2RPra

Cl6VEOAL: DBIEL8: | nHt di- Fald, Fswhs- tixdas- 6uR

Cl 6VOA B38Q CEDC 3#N&B3D8 nl B34yy0 8iduG<tbBI f | salipb2+ 9#1SCidMgub2+ 91S8iws-t guwb(C5: FCRFenmqdiit nfrdo einb120#k Fl = 8ivw Qdo o ti

HEB831 C378QnDsaitusiftf

F8EI 8 n491" TD0RDS

C378Qg3W H Al : NDC FNI JEL3 =4

3DC n4g”

01194 WAA3I _nViRgvdl 0 V&

F: BVMC3FLI 686 D

L: BB3D8F

<
730381 E86 D
BXEAN YEW 830 s | =
13L- Y3l U= g F: BMDEB3bNFLF Al : N7 FUBg: VBL: W1 b C378Q: J LEF@ABCI 6VA | EB3b
: - B: &8Nl 3 L: DB3D8bl 3VESB&3 CIDF&®U: | Cl 6WDA JVINEC W FFb83F8FbEDC
8U739 "YEYS 'f L: DF&83DLUbF: 8VFBI NLEBNI 3bB@31 EW AU @F81 NB3D8ESE D
DNBg3l DT <
R 7 Fwwil & FF+ t)ut ea, arbcy#10% wt & 771 1RybOR a1
| " / usdi, t ,d-f
| 1RO | FF#P 1T /
OlR /
o_| om /
ELASTIC SILT (MH) TO FAT CLAY (CH) 77 | ObObORy
E 14140 Aidpbo swd, srdo tfwo & vkl end, aunagb
1R0 | FF#i0 ST adut wt ,d-fbadut || kd-Mmdi & ,1kisl-ftf
] oR Mdxt madut is- )Wt | alwwM
| F8#11n
E ORI 500 e, w
. R0 | Fas1
Oy
50 50R |
ELASTIC SILT (MH) 77 | ORbCRbSK
E Qy2 Aidp hw idit ewG, esgbMtt- | esgbo swd
10 | FF#10 BT ,ambo tfwo & vk e, amgpbey #10% rwt &
] usdi,t ,d-fbcy% rwt |1 kd-M i &
51 I kisl -ftf Mdxt nf 1RSfwio t & ibadut kmuG
B- -sflm, badut it ffwv kish- us- )t
1 , awwM
Sy SyR _|
ELASTIC SILT (MH) 77/ ObORbO gr
E 1412y Aidpbo swédnao bo t fwo & v erd, augpb
| 1R0 | FF#5 o7 adut rwt & usdi, t ,d-f
5R

20




vacobs

PROJECT NUMBER:
D3460500

BORING NUMBER:
CBRF-B-09

SHEET 3 OF 3

SOIL BORING LOG
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PROJECT NUMBER: BORING NUMBER:
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664998.85 N, 7734123.18 E)

ELEVATION : 612311t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit_4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 44 to 478 feet bgs START - 3/30/21 14:18 END - 4/1/21 11:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
v 2 in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
n .8 12 in: BASE GRAVEL 1 1
40 ] ]
ST-1
B - 4451t 150 psi 1
5 45551t 250 psi
— 200 | st — 5561t 450 psi -
| | 4 ft- Switch to 4-7/8" drag bit. i
6.0
LEAN CLAY (CL) N PP=35,27525tsf ]
B 468 Brown mottled grayish brown, moist, stiff, medium 1
| 150 | ss2 (14) to high plasticity, +5% fine to coarse sand, trace | |
fine subangular gravel, reddish-brown iron oxide
7.5 staining (Residual Soil of the Springwater i i
Formation)
10_| 100 ] ]
LEAN CLAY WITH SAND (CL) PP=075,25,275tsf
E 467 Brown mottled grayish brown, moist, stiff, medium -4 WC =30.1% E
i 150 | ss3 (13) plasticity, +15% fine to coarse sand, frace fineto | LL =43, PL=23 PI=20 |
coarse subangular gravel, reddish-brown iron Drilling fluid seeps out on north side of road.
115 oxide staining (Residual Soil of the Springwater | Driller notes it is likely seeping through the thin ]
Formation) asphalt, he will redrill the borehole tomorrow.
n | Stop at 15:09 on 3/30/21 at 10 ft 1
| _| Start at 9:05 on 3/31/21 |
Diriller reported he redrilled the top 10 ft of the
R -{ borehole below the base gravel. 1
15 15.0 ] ]
LEAN CLAY (CL) PP =325,275,275tsf
B 478 Brown and mottled gray, moist, stiff, medium to 1 1
| 150 | ss4 (15) high plasticity, +5% fine to coarse sand, trace fine | |
to coarse subangular gravel, reddish-brown iron
16.5 oxide staining, black Mn nodules (Residual Soil of | i
the Springwater Formation)
20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664998.85 N, 7734123.18 E)

ELEVATION : 612311t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 44 to 478 feet bgs START - 3/30/21 14:18 END - 4/1/21 11:45 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY WITH SAND (CL) PP =125 3 1.751sf
B X Brown mottled gray, moist, very stiff, medium 1 1
150 | ss5 5(:71)0 plasticity, +15% fine to coarse sand, +5% fine
T subangular gravel, trace reddish-brown iron oxide | h
215 staining (Residual Soil of the Springwater i i
Formation)
230 ] ]
ST-6 recovery 1.9 fi (in tube)
- 4 23235 150 psi E
| 180 | sT6 | 23.5-24 1t: 250 psi ]
242451t 450 psi
’s 1 oag 4 2452475 ft: 650 psi -
] 478 LEAN CLAY (CL) T PP=225225 2tsf N
B 150 | ss7 '15 Brown mottled grayish brown and gray, moist, 1 1
(15) stiff, medium to high plasticity, trace fine to coarse
263 sand, frace fine subangular gravel, reddish-brown | T
E iron oxide staining, trace black Mn nodules ] ]
(Residual Soil of the Springwater Formation)
30| 300 ] ]
LEAN CLAY (CL) PP=2 2 1251sf
E 469 Gray mottled brown, moist, soft, medium 4 WC=284% E
| 150 | ss8 (15) plasticity, frace fine to coarse sand, trace fine JLw=41,PL=22 PI=19 |
subangular gravel, trace reddish-brown iron oxide Driller reported he will redrill the clay collar formed
31.5 staining (Residual Soil of the Springwater J at 1-20 ft in the borehole ]
Formation)
| | Small seepage at same spot as 3/30/21. Driller ]
E - reported he redrilled 1-3 ft of borehole very well, E
35 350 __| seepage controlled. Soil near seepage areais like |
SS-9A, 35-36 ft LEAN CLAY WITH SAND (CL) a water bed, on application of pressure more
. 359 Brown mottled gray, moist, stiff, mediumtohigh o drilling fluid seeps out. .
i 150 | sss9 (14) plasticity, +20% fine to coarse sand, trace fine PP=15,0,251sf ) ) |
7 subangular gravel, reddish-brown iron oxide (2.5 tsfis from SS-9B, 1.5 tsfis from top 2" of SS-
36.5 / staining (Residual Soil of the Springwater 194 |
/ Formation)
7] / SS-9B, 36-36.5 ft: FAT CLAY (CH) T T
E / Dark gray slightly mottled brown, moist, stiff, high ]
plasticity, trace fine sand, reddish-brown iron
T / oxide staining (Residual Soil of the Springwater 1
i / Formation) ] J
40 /A
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BHO1 SHEET 3 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664998.85 N, 7734123.18 E)

ELEVATION : 61231 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - 44 to 478 feet bgs

START - 3/30/21 14:18

END - 4/1/21 11:45

LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

"\ Driller reported he is redrill the borehole from 1-15

DEPTH BELOW GROUND SURFACE (ft) 10 SOIL DESCRIPTION
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 SILT (ML)
B 11 Gray mottled brown, moist, very stiff, medium
1.50 | ss-10 ! (1213)1 2 plasticity, trace fine to coarse sand, trace
T reddish-brown iron oxide staining (Residual Soil
415 of the Springwater Formation)
45 450
LEAN CLAY (CL)
B Brown mottled grayish brown or gray, moist, stiff,
150 | ss-11 %ﬁ? medium plasticity, trace fine to coarse sand, black
T Mn nodules (Residual Soil of the Springwater
46.5 Formation)
50 50.0
7 FAT CLAY (CH)
E 6-10-12 / Gray mottled brown, moist, very stiff, medium to
] 150 | ss12 22) / high plasticity, trace fine to coarse sand, trace fine
subangular gravel, trace reddish-brown iron oxide
51.5 / staining (Residual Soil of the Springwater
/ Formation)
55 55.0 g
LEAN CLAY (CL)
B 7.99 Grayish brown mottled brown, moist, very stiff,
| 150 | ss-13 (18) medium to high plasticity, +20% silt, frace fine to
coarse sand, trace fine subangular gravel,
56.5 reddish-brown iron oxide staining (Residual Soil
of the Springwater Formation)
60

"1 59 ft: Driller reported very stiff soil

PP =325, 225 2.15 51
WC=294% .
LL=46, PL=27,PI=19

ft and 25-30 ft occasionally ]
Driller reported stiffer soil after 40 ft

Sample splitin SS, no PP
Driller reported additional seepage, he will redrill 1
the top 5 ft of borehole

PP=275,25 2251sf

Sample splitin SS, no PP
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BHO1 SHEET 4 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664998.85 N, 7734123.18 E)

ELEVATION : 61231 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - 44 to 478 feet bgs

START - 3/30/21 14:18

END - 4/1/21 11:45

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

CLAYEY SAND (SC)
Grayish brown, moist, medium dense, fine to
coarse sand, +20% day, trace +10% silt,
+10-15% fine to coarse subrounded to
subangular less than 1.5" diameter gravel, trace
reddish-brown iron oxide staining (Less
Weathered Springwater Formation)

CLAYEY SAND WITH GRAVEL (SC)

Grayish brown, moist, dense, fine to coarse sand,
+15% fine to coarse subrounded to subangular
less than 1.5" diameter gravel, +15% clay, trace
reddish-brown iron oxide staining (Less
Weathered Springwater Formation)

POORLY GRADED SAND WITH GRAVEL (SP)
Gray, moist, very dense, fine to coarse sand, trace
clay, +15% fine to coarse subrounded to
subangular gravel less than 1.5" diameter
(Unweathered Springwater Formation)

Similar to SS-16 except +20% gravel less than
1.15" diameter, trace reddish-brown iron oxide
staining

SS-14 shoe has gravel piece 1.5" diameter
Switch to 3 7/8" tricone bit at 60 ft
60-65 ft- Driller reported intermittent drill nig chatter.

| S5-15 last 1/4" SPT hammer bouncing off possible

gravel encountered at that d
65-70 ft: Driller reported intermittent drill clatter.

Cemented sand, disintegrates with finger pressure. ~ |

Stop at 15:00 on 3/31/21 at 7151t

Start at 9:30 on 4/1/2021

Make provision for piezometer monument:

Core asphalt with 16" core bit.

Drill base gravel to 1 ft below ground surface with
7" "cookie cutter” bit & 6" tricone bit.

Backfill with 3/8" bentonite chips, set the mud tub,
dnill the boring off-center to the cylinder dnlled for
the piezometer monumnet to accomodate future
installation of a VWP data logger.

Driller reported he will run the 4-7/8" tricone bit to

] 60 ft to make sure the borehole is clean and open,

espedially in the zones of high plasticity soil to
ensure there are no issues when backfilling around
the piezometer pipe with sand

] R 358 %

1 61.5 %/
.

| %

| .
) T - 150 | ss15 17-14-23 %
| 665 o0 /

- %

| %
70 ] 70.0 %

Bottom of Boring at 76.5 ft below ground surface

Geokon VWP 45005 (750 kPa), unvented, serial
no. 2110999

Geokon datalogger 8002-WP-2 | C-2, serial no.
2107940
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BHO1 SHEET 5 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664998.85 N, 7734123.18 E)

ELEVATION : 61231 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9, Mud Rotary, 3-7/8" and 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - 44 to 478 feet bgs

START - 3/30/21 14:18

END - 4/1/21 11:45

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft)
INTERVAL ()
RECOVERY (ft)

PENETRATION
TESTRESULTS

wee | 666
NUMBER (N)

GRAPHIC LOG

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

85 |

90 _|

95 |

100

Installed VWP taped outside 1" PVC standpipe
piezometer 1

0-1ft: 12" diameter, 12" deep monument set in h
concrete, black dye added to concrete to match ]
existing conditions

1-63 ft: Bentonite chips 1
63-75 ft Sand

65-75 ft Screen

Start Card # 1051302 1
Well # 141460

Base of VWP is at 70.8 ft below ground surface. E
Field VWP Ro

(1) 8730.943 7
(2) 8729125 _
(3) 8731.106

(4) 8730133 1
Average Ro = 8730.327




PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BH02 SHEET 1 OF 2
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (665008.58 N, 7733679.22 E)

ELEVATION - 59697 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START : 3/29/21 09:16 END ;- 3/29/21 10:35 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6-6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
= 2 1n: ASPHALT CONCRETE PAVEMENT Start dnilling with 4-7/8" tncone bit.

N 8 in: BASE GRAVEL T T

5 5.0 |
LEAN CLAY (CL) PP=252 2251sf
B 355 Brown mottled grayish brown, moist, stiff, medium - WC =30.1% 1
150 | ss-1 (10) plasticity, frace fine to coarse sand, trace fine LL=37,PL=21,PI=16
T subangular gravel, reddish brown iron staining, 7| 5 ft: Switch to 3-7/8" drag bit. h
6.5 trace black Mn nodules (Residual Soil of the ] ]
Springwater Formation)
10_] 100 ] ]
Similar to SS-1 except brown mottled grayish PP=1,1250751sf
E 356 brown to gray, +5% fine to coarse sand, black Mn S E
] 150 | ss2 (1) nodules ] ]
11.5 ] ]
15 | 150 ] |
Similar to SS-1 except brown mottled grayish PP=25, 3, 2251sf
B 457 brown to gray 1 1
] 150 | ss3 12) | |
16.5

20
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BH02 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (665008.58 N, 7733679.22 E)

ELEVATION : 596.27 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START : 3/29/21 09:16

END - 3/29/21 10:35

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
0o
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6"6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER (N) (U]
200 LEAN CLAY (CL) PP=0,25, 2tsf
B 466 Gray mottled brown, moist, stiff, medium WC =28%
150 | ss4 (12) plasticity, trace fine sand, reddish-brown iron LL=37,PL=19,PI=18
T oxide staining, track black Mn nodules (Residual
215 Soil of the Springwater Formation)
25 250 ]
LEAN CLAY (CL) PP =3, 3,2.25sf
B Brown mottled gray, moist, very stiff, medium
150 | ss5 %1)1 plasticity, frace fine to coarse sand, trace fine
T subangular gravel, reddish-brown iron oxide
265 staining, black Mn nodules (Residual Soil of the __
|\ Springwater Formation) Bacifilled with- L
i Bottom of Boring at 26 5 ft below ground surface | 0-0.5 t Asphalt cold patch to match existing
T 0.5-1 ft: Gravel

30_|

35 |

40

1-4 t: Bentonite chips
425 ft: Bentonite grout
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-LI-BH03 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (665017.02 N, 7733236.11 E)

ELEVATION : 57590 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/29/21 12-00

END - 3/29/21 13:51

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

2in: ASPHALT CONCRETE PAVEMENT
9in: BASE GRAVEL

FAT CLAY (CH)

Grayish brown mottled brown, moist, stiff, high
plasticity, trace fine to coarse sand, trace
reddish-brown iron oxide staining, trace black Mn
nodules (Residual Soil of the Springwater

Similar to SS-2 except brown mottled gray, +5%
fine to coarse sand, reddish-brown iron oxide
staining, black Mn nodules

Similar to SS-2 except brown mottled grayish
brown, trace fine subangular gravel,
reddish-brown iron oxide staining

DEPTH BELOW GROUND SURFACE (ft) (4]
ol
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (ft) E
wee | 65 | &
NUMBER N) G}
w
T A
40
5 200 | st
6.0
| 120 | ss2 2(‘;*)6
75
Formation)
10_| 100
i 150 | ss3 2(116)6
115
15_| 150
| 150 | ss4 3&%)7
165
20

Start dnlling with 4-7/8" tncone bit.

ST-1
45t 150 psi

56 ft- 200 psi

4 ft Switch to 3-7/8" drag bit.
PP =3.25,3.25, 2 25 tsf

| PP=175,25,21sf

WC=311%
LL=56,PL=23,PI=33

12 ft: Driller reported stiffer soil
Diriller reported he had to redrill 0-15 ft of the
borehole

| sample splitin SS, no PP




PROJECT NUMBER: BORING NUMBER:
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (665017.02 N, 7733236.11 E)

ELEVATION : 57590 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 3-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/29/21 12-00 END - 3/29/21 13:51 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
0
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 66"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) (G
200 Similar to SS-2 except brown mottled gray, firm, PP=175,6125,11sf
1 335 trace fine subangular gravel . .
150 | ss5 @)
215 ] ]
25 | 250 ] |
Similar to SS-2 except brown mottled grayish PP =125,1.75, 0.75 tsf
1 469 brown to gray, trace fine subangular gravel, . .
| 150 | ss6 (15) reddish-brown iron oxide staining i ]
26.5

Bottom of Boring at 26.5 ft below ground surface Backfilled with:

s -| 0-0.5 ft: Asphalt cold patch to match existing —
conditions

7] | 0.5-1 ft: gravel T
i - 1-25 ft: bentonite chips ]

30_|

35 |

40




PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-PRI-BH01 SHEET 1 OF §
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Pipeline Road, Gresham, OR (667173.02 N, 7734244 95 E)

ELEVATION : 62475t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 14" Core Bit, 7" Cookie Cutter Bit, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140
WATER DEPTH - 601 to 64 2 feet bgs START - 4/8/21 09:22 END - 4/9/21 11:48 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
NTERVAL ) renermanon | 3
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
=~ | \1/8-2in: ASPHALT CONCRETE PAVEMENT /| Core asphalt with 14" core bit, then remove base
T « B 10-11.9 in: BASE GRAVEL -] gravel with 7" "cookie cutter” bit at 1 ft, then backfill
s with bentonite chips (provision for 8" diameter
T piezometer monument) h

i -] Advance borehole with 4-7/8" tricone bit ]

5 50
LEAN CLAY (CL) PP =175,225 225 sf
1 3156 Brown or grayish brown, moist, stiff, medium 4 WC=293% .
150 | ss-1 (1) plasticity, +5% fine to coarse sand, trace fine LL=40PL=22 PI=18
T subangular to subrounded gravel less than 05" 7| 5 ft: Switch to 4-7/8" drag bit h
6.5 diameter, reddish-brown iron oxide staining, black ]
Mn nodules (Residual Soil of the Springwater
T Formation) 1 1
10_] 100 ] ]
Similar to SS-1 except trace fine to coarse sand, PP=275,275,2tsf
E 457 no gravel, traced reddish-brown iron oxide E E
| 150 | ss2 12) staining, fewer black Mn nodules | |
15 Drilling fluid seeps out from soil on south side of
- -] road. Driller redrills 0-10 ft of the borehole with a 6"
tricone bit. Driller reported that a clay collar formed
T 7| at the top of borehole is forcing drilling fluid out h
i ] through the soil. Continue to advance borehole ]
13.0 with 4-7/8" drag bit.
Bottom of ST-3 similar to SS-2 ST-3
s - 13-1351 150 psi —
030 | sT3 13.5-14 ft: 250 psi
7] | 1414251t 250 psi T
145 o 1 142514 5 ft: 600 psi i
15 Slmyarto SS-1 except brown mottled gray, firm, Driller reported ST not full because softer soil could
— 124 +10% fine to coarse sand, fine subangular gravel — not be recovered —
| 150 | ss4 (6) A PP=175,075,0751sf i
16.0

20




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-PRI-BH01 SHEET 2 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Pipeline Road, Gresham, OR (667173.02 N, 7734244 95 E)

ELEVATION : 62475 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 14" Core Bit, 7" Cookie Cutter Bit, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140

WATER DEPTH - 601 to 64 2 feet bgs START - 4/8/21 09:22 END - 4/9/21 11:48 LOGGER - L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
@]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 LEAN CLAY (CL) PP=1,1,0751sf
B 335 Brown mottled grayish brown slightly mottled 4 WC=304%
150 | ss5 ®) gray, moist, firm, medium plasticity, 7% fine to LL=37,PL=21,PI=16
] coarse sand, trace reddish-brown iron oxide "] Fines =93.3%
21.5 staining, black Mn nodules (Residual Sail ofthe | Clay collar surrounding drill rod retrieved from
Springwater Formation) borehole.
o5 ] 250 | 24 51t Driller reported slight rig clatter
Similar to SS-5 except stiff, +5% fine to coarse “lpPp= 1,1, 125 tsf
1 558 sand, trace fine subangular gravel less than 0.5"
] 150 | ss6 (13) diameter, trace black Mn nodules ]
265 ]
30 30.0
//] FATCLAY (CH) PP =0.75, 0.75, 2.25 tsf
E 569 / Gray mottled brown, moist, stiff, medium to high ~  Driller reported he is re-dnlling 10-15 ft of the
i 150 | ss7 (15) / plasticity, trace fine to coarse sand, reddish-brown | borehole.
iron oxide staining (Residual Soil of the
315 % Springwater Formation) ]
35 | 350 % ]
/ Similar to SS-7 except very stiff, trace fine PP=3,1,3, tsf
- 6.7-10 / subrounded gravel, trace reddish-brown iron .
i 150 | sss "7) / oxide staining, trace black Mn nodules |
365 % |
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PROJECT NUMBER: BORING NUMBER:
D3460500 FWP-PRI-BH01 SHEET 3 OF §

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Pipeline Road, Gresham, OR (667173.02 N, 7734244 95 E)

ELEVATION : 62475 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 14" Core Bit, 7" Cookie Cutter Bit, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140

START - 4/8/21 09:22

END - 4/9/21 11:48

LOGGER : L_Bhaumik

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

45

SILT (ML)

Grayish brown mottled brown, moist, very stiff,
medium plasticity, +5-10% fine to coarse sand,
trace reddish-brown iron oxide staining, black Mn
nodules (Residual Soil of the Springwater
Formation)

50

55

FAT CLAY (CH)

Gray mottled brown, moist, very stiff, medium to
high plasticity, +5% fine to coarse sand, +5% fine
subangular gravel, 2" seam of blackivery dark
brown sand and gravel at 45 .5ft, reddish-brown
iron oxide staining (Residual Soil of the
Springwater Formation)

SS-11A, 50-50.3 ft FAT CLAY WITH SAND
(CH)

Brown mottled grayish brown light gray dark
brown, moist, stiff, medium to high plasticity,
+30% fine to coarse sand, trace fine subangular to
subrounded gravel, gravel is black/very dark
brown, reddish-brown iron oxide staining
(Residual Soil of the Springwater Formation)
SS-11B, 50.3-51.5 ft: FAT CLAY (CH)

Dark gray steel, moist, stiff, high plasticity, frace
fine to coarse sand, trace reddish-brown iron
oxide staining, trace black Mn nodules (Residual
Soil of the Springwater Formation)

WATER DEPTH - 60.1 t0 6422 feet bas
DEPTH BELOW GROUND SURFACE (ft)
PENETRATION
NTERVAL () TESTRESULTS
RECOVERY (f)
veE | 666
NUMBER (N)
200
150 | sse 56‘3;)9
415
450
150 | ss10 5(_1753)9
465
500
150 | ss11 4(153:;3
515
55.0
150 | ss12 9(1226)14
565

60

1A Y

LEAN CLAY (CL)

Light gray to dark gray steel mottled brown, moist,
very stiff, medium plasticity, +5% fine to coarse
sand, trace reddish-brown iron oxide staining
(Residual Soil of the Springwater Formation)

PP=1.75. 25 275
WC=345%
LL=46, PL=27,PI=19

| Clay surrounding drill rod retrieved from borehole

PP=2,175,31sf

| Driller reported slightly stiffer soil after SS-11

PP =325,4, 4 1sf
WC=318%
LL =43, PL=25,Pl=18

“| Driller reported he is re-drilling 20-25 ft of the

borehole




PROJECT NUMBER: BORING NUMBER:
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Pipeline Road, Gresham, OR (667173.02 N, 7734244 95 E)

ELEVATION : 62475t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 14" Core Bit, 7" Cookie Cutter Bit, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140
WATER DEPTH - 601 to 64 2 feet bgs START - 4/8/21 09:22 END - 4/9/21 11:48 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
Dniller reported no change in soil from 55-60 ft
65 | 65.0 ] |
Similar to SS-12 except trace fine to coarse sand, PP=15,2 251sf
1 6.9-14 reddish brown iron staining - Stop at 15:23 on 4/8/21 at 65 ft .
150 | ss-13 23) Start at 9:38 on 4/9/21
T "\ Driller reported drilling is consistent between 55-70 7
66.5 J t, however it is difficult to tell if the clay transitioned
into a loose sand, cuttings have clay with some
T 7| sand and fine gravel. 1
70_| 700 ]
7 FAT CLAY (CH) PP=17515175tsf
E 479 / Gray mottled brown to grayish brown, moist, very 4 WC =34.3% E
| 150 | ss-14 (16) stiff, medium to high plasticity, trace fine to coarse | |
sand, trace fine subangular gravel, black Mn
715 / nodules, micaceous (Residual Soil of the ] ]
/ Springwater Formation)
75 750 % ] ]
/ Similar to SS-16 except hard, trace reddish brown PP=35,325,25tsf
B 81520 / iron staining -{ Diriller reported that the soil is stiffer at 75 ft, ng 1
i 150 | ss5 35) / | chatter and harder soil at 75 ft. |
765 % ] ]
78.0 % ] ]
/ FAT CLAY WITH SAND (CH) WC =426%
B Light gray brown, moist, very stiff, high plasticity, 1
150 | ss-16 1 1&?{; g / +30-40% fine to coarse sand, +20% fine to coarse
T / subrounded gravel less than 1.5" diameter, h h
795 / reddish-brown iron oxide staining (Residual Soil | ]
80 A of the Springwater Formation)
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Pipeline Road, Gresham, OR (667173.02 N, 7734244 95 E)

ELEVATION : 62475t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 14" Core Bit, 7" Cookie Cutter Bit, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140
WATER DEPTH - 601 to 64 2 feet bgs START - 4/8/21 09:22 END - 4/9/21 11:48 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
?
] % | Driller reported stiffer soil (rig chatter) at 82.5 ft,
= % - then softer again. :
85 | / B _
/ Driller reported that the soil is altematingly stiff and
- - SOﬂ -
1 7 _ o
% 86-87 ft- Driller reported very stiff soil from 86-87 ft.
87.0 % ]
/ CLAYEY SAND (SC) SS-17 recovery in sampler is 1.5 ft, lightly
B 10-42-50/5" / Gray, moist, very dense, fine to coarse cemented - cemented, disintegrates easily with finger pressure.
140 | S17 0 “go/q1) / sand, +15% clay, +7.5% fine to coarse
T 88.4 % subrounded to subangular gravel less than 1.5" h

E diameter, gravel is gray and trace light brown, = =
trace reddish-brown iron oxide staining (Less Installed 1" PVC standpipe piezometer

7 Weathere 7 T

i [o ng ! ow ground surface | 0-1 ft: 8" diameter, 12" deep monument set in

90 concrete, black dye added to concrete to match

— —] existing conditions ]
1-57 ft: Bentonite chips
57-87 ft Sand
- -] 6585 ft Screen e
Start Card # 1051379
7] | Well # 141469 T

95 |

100
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (661468.20 N, 7741069.04 E)
ELEVATION : 706.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer

WATER DEPTH : Not recorded START - 11/17/21 08:20 END - 11/17/21 09:47 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
0.0 LEAN CLAY (CL)
B Slightly reddish/orangish brown, moist, stiff to 1
firm, low to medium plasticity, trace fine roots,
T +5% fine to coarse sand, trace fine to coarse
i subangular gravel less than 2 0" diameter ]
(Residual Soil of the Springwater Formation)
5 500 S _
10 10.0 |
Similar to S-1 except only fine gravel
5 1000 | s2 —
] "] 18-20 ft: Grab Sample GS-3
20
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SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (661468.20 N, 7741069.04 E)
ELEVATION : 706.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer

WATER DEPTH : Not recorded START - 11/17/21 08:20 END - 11/17/21 09:47 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 S4, 20-24 ft: Similar to S-2
] y S4,24-30ft. FAT CLAY (CH) 24-25 ft: Grab Sample GS-5
B / Gray, mottled brown, moist, firm to stiff, high 4 WC=356%
25 / plasticity, frace fine sand, trace fine subangular LL =83, PL=32,PI=51
] 2.60 S4 / gravel, tfrace reddish-brown iron oxide staining
i % (Residual Soil of the Springwater Formation) ]
30 30.0 %
/ S-6, 30-38 ft: Similar to S-4 from 24-30 ft except
E / occasional red mottling E
35_ 760 | ss Z —
] % S-6, 3840 ftt SANDY FAT CLAY (CH) "} 3840 t: Grab Sample GS-7
B Brown, red mottled gray, moist, stiff to firm, high | WC =514%
/ plasticity, 31.9% fine to coarse sand, trace LL=105PL=31,PI=74
T / reddish-brown iron oxide staining, black Mn | Fines = 68.1%, Sand = 31.9%, Gravel =0.0%
E / nodules (Residual Soil of the Springwater ]
A0 / Formation)
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (661468.20 N, 7741069.04 E)

ELEVATION : 706.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer
WATER DEPTH : Not recorded START - 11/17/21 08:20 END - 11/17/21 09:47 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
400 7 S-8, 4041 ft: Similar to S-6 from 3840 ft except
B / gray, medium to high plasticity, +35% fine to 1 1
A coarse sand, +10% fine to coarse subangular
T % gravel (Residual Soil of the Springwater h
] / Formation) 4 |
%/ S-8, 41-49 fi: CLAYEY SAND WITH GRAVEL
| (SC) i
. %/ Gray, moist, medium dense, 24 1% fines, fineto -
/ coarse sand, 28.1% fine to coarse subangular
T / gravel less than 3" diameter (Less Weathered 1 1
i % Springwater Formation) i ]
45 930 | ss //X%/ - —
: / 4546 ft: Grab Sample GS-9
. / {wc=166% 1
/ LL=30,PL=22PI=8
7] / | Fines =24 1%, Sand = 47 8%, Gravel = 28 1% T
i %  Drilller notes gravel at 45' bgs ]
] 1] -] S-8,49.50ft SILTY SAND WITH GRAVEL (SM) 4950 ft- Grab Sample GS-10 i
N RN Gray, moist, very dense, 22 9% fines, 24.1%fine 1
50 50.0 |11} to coarse subangular gravel, pockets of cemented
SAER sand, disintegrates with finger pressure (Less ~| 50-51 ft: Grab Sample GS-12 ]
_ [l Weathered Springwater Formation) dwc=161% i
FHE S-11, 50-58.5 ft: Similar to S-8 from 49-50 ft Fines = 22.9%, Sand = 53.0%, Gravel = 24.1%
> 1000 | s41 — —
| | 58.5-59.5 fi- Grab Sample GS-13 ]
60 60.0
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : SE Carpenter Lane, Gresham, OR (661468.20 N, 7741069.04 E)

ELEVATION : 706.57 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer
WATER DEPTH : Not recorded START - 11/17/21 08:20 END - 11/17/21 09:47 L OGGER : L. Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
NTERVAL |
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6-6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]

5-11,58.5-60 ft: SILTY SAND WITH GRAVEL Backfilled with:

B (SM) - 0-2 it Bentonite chips and topsoil to match existing
Gray with brown spots, moist, very dense, +15% conditions
T fines, +20% gravel upto 3" diameter, basalt 7| 2-60 ft: Bentonite grout h

i gravel, cemented sand, disintegrates with ] ]
pressure from putty knifw and hammer (Less
T \Weathered Springwater Formation) 1 1
E Bottom of Boring at 60 ft below ground surface ] ]

65 |

70_|

75 |

80
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (66165546 N, 7741005.48 E)

ELEVATION - 703.56 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer
WATER DEPTH : Not recorded START - 11/15/21 09:20 END - 11/15/21 12:15 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
0.0 LEAN CLAY (CL)
— Reddish / orangish brown, moist, firm to stiff, . .
medium plasticity, trace reddish-brown iron oxide
] staining, black Mn nodules, 5% fine to coarse ] ]
| sand, trace fine subangular gravel, trace organics | i
consisting of fine roots (Residual Soil of the
] Springwater Formation) 1 oriller reported softer soil i
B - Low recovery 1
5 340 S _ |
] ] 9-10 t: Grab Sample GS-2 ]
10_] 100 ]
7 FAT CLAY (CH)
E / Reddish/ orangish brown, moist, soft to firm, E E
] medium plasticity, trace reddish-brown iron oxide | i
/ staining, black Mn nodules, +5% fine to coarse
E / sand, trace fine subangular gravel (Residual Soil ]
/ of the Springwater Formation)
5 450 | s3 Z — —
] / 71 1920 ft Grab Sample GS4 ]
s / A WC=297% —
20 7 LL=51PL=28 P=23
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (66165546 N, 7741005.48 E)
ELEVATION - 703.56 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer

WATER DEPTH : Not recorded START - 11/15/21 09:20 END : 11/15/21 12:15 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

20.0 S-5, 20-29 ft: Simular to S-3

25_] 500 | ss

S-5,29-30 fi: ELASTIC SILT (MH) 29-30 ft: Grab Sample GS-6

B Brown, mottled gray, moist, stiff, mediumto high 1
30 30.0 plasticity, trace reddish-brown iron oxide staining,
black Mn nodules, trace fine to coarse sand, trace 7 WC =42 9% ]

N

i 45.9 fine subangular gravel (Residual Soil of the LL =124, PL=30,P1=94 ]
150 (14) Springwater Formation)

] FAT CLAY (CH) | |
315 Gray, mottled brown to red, moist, stiff, high ] ]
plasticity, +5% fine to coarse sand, trace black Mn
7 nodules (Residual Soil of the Springwater 1 1
Formation)

S8, 30-35 ft: Similar to SS-7 except +#10% fine to

R coarse sand, black Mn nodules, seams of sand 1 1
250 S8

35 35.0

SANDY ELASTIC SILT (MH) WC =604%
- 297 Dark brown with black and gray spots, moist, - Fines = 68.7%, Sand = 31.3%, Gravel = 0.0% .
150 | ss9 ©) loose, 68.7% fines, 31.3% fine to coarse sand,

7] trace fine subangular gravel, black Mn nodules | |
36.5 (Sensitive Saprolite of the Springwater Formation) - i
S-10, 3542 5 ft: Similar to SS-9 except +10%
7 subrounded to subangular gravel up to 2 .5" 1 1
i diameter, brown gravel pieces, some basalt gravel _| ]

40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (66165546 N, 7741005.48 E)

ELEVATION - 703.56 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Joe Bohach, Alex McCan
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS, Rotosonic, SV5 Sonic Head, Track #10, 4" 1.D. core barrel, 2" O.D. Split-Barrel Sampler, 140b Auto Trip Hammer
WATER DEPTH : Not recorded START - 11/15/21 09:20 END - 11/15/21 12:15 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
| 1000 | s10 i i
] TITTI S-10, 42545t SILTY SAND WITH GRAVEL ]
] (SM] . ) i
141 Gray, moist, loose, fine to coarse sand, 21.6% 3\..331 I;LG?;b Sample GS-11
| . i =16.1% i
| 1 ﬁw”gﬁéfgdgggi;?jpm‘msggﬁm tgray and | Fines=216%, Sand = 46 7%, Gravel = 31 7%
brown gravel (Less Weathered Springwater
T Li ('] Formation) 1 1
45 | 450 [+ | |
S-12, 45-55 ft: Similar to S-10 from 42 545 ft 4546 ft Grab Sample GS-13
E 1|11] exceptgravel up to 3" diameter 1 1
50_] 1000 | s12 Hgeh — —
55 55.0
Bottom of Boring at 55 ft below ground surface Driller reported borehole terminated at 54.5 f,
B - however, recovery in S-12 was 10 ft 1
] “| Backfilled with: |
E -] 0-2 it Bentonite chips and topsoil to match existing
conditions
7 - 2-55 ft: Bentonite grout 1
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (661781.98 N, 7740995.03 E)
ELEVATION : 703.54 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Dan_Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH - 1510 33 8 feet bas START : 11/15/21 12:30 END  11/16/21 12:32 LOGGER : L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

TYPE/ 6"6"6"
NUMBER] (N)
0.0 S-1, 0-5 f: LEAN CLAY (CL) Sonic dnill with 6" casing and 4" sonic core

B Slightly reddish to orangish brown, moist, soft, low - 1
to medium plasticity, trace fine to coarse sand,
trace fine subangular gravel, trace black Mn

i nodules, trace organics consisting of fine roots ] ]
(Residual Soil of the Springwater Formation)

GRAPHIC LOG

- 51 . .

LEAN CLAY (CL) WC=383%
. 129 Slightly reddish to orangish brown, moist, soft, | LL =49, PL = 26, PI=23 .
137 | ss2 @) medium plasticity, + 5% fine to coarse sand, frace
fine subangular gravel, trace black Mn nodules,
6.5 trace organics consisting of fine roots (Residual ]
Soil of the Springwater Formation)
T S-3, 510 ft: Similar to SS-2 1 1

53

10 10.0

Similar to SS-2 except stiff, black Mn nodules, no -
7] 366 organics 7 7

| 150 | ss4 12) | |

S-5, 10-15 ft: Similar to S5-4

S5

15 15.0

ELASTIC SILT (MH) WC=341%

. 4710 Slightly reddish/orangish brown, moist, very stiff,. - LL =50, PL = 30, PI=20 .
150 | ss& an medium plasticity, + 5% fine to coarse sand, frace

7] fine subangular gravel, trace black Mn nodules | |

16.5 (Residual Soil of the Springwater Formation) i i

S7, 10-15 ft: Similar to SS-6

ST

20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (661781.98 N, 7740995.03 E)

ELEVATION : 703.54 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Dan, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH - 15 to 33 8 feet bgs START - 11/15/21 12:30 END - 11/16/21 12:32 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

GRAPHIC LOG

200 LEAN CLAY (CL)
B Slightly reddish to orangish brown, moist, stiff, low - 1
150 | ss8 :?(154_)9 to ﬁn?:l);um plasticity, + g% fine to coarsgt sand,
T trace fine subangular gravel, trace black Mn
215 nodules (Residual Soil of the Springwater i i
Formation)
7] S-9, 20-24 5 ft: Similar to SS-8 T T

59

59, 24.5-25 it: Similar to SS-10

FAT CLAY (CH) WC=372%
Gray mottled brown, moist, stiff, high plasticity, - LL =58, PL =26, PI=32 —
trace fine fo coarse sand, trace fine subangular
gravel, reddish-brown iron oxide staining, trace
black Mn nodules (Residual Soil of the ] ]
Springwater Formation)
S-11, 25-30 ft: Similar to SS-10 except from T T
28.6-29.3 ft with +10% fine to coarse sand

25 250

] 268
| 150 | ss-10 (14)

26.5

511

30 30.0

FAT CLAY (CH)
Gray mottled brown interlayered with gray mottled E
red, moist, stiff, medium to high plasticity, +5%
fine to coarse sand, trace black Mn nodules

(Residual Soil of the Springwater Formation) ] ]
S-13, 30-35 ft: Similar to SS-12

. 469
| 1.50 5512 (1 5)

513

35 35.0

SILTY SAND (SM) WC=T717%
B 3925 {4 Brown, black, light gray, moist, loose, fine to - Fines =46 8%, Sand = 53 2%, Gravel = 0.0% 1
150 | ss-14 ) 1] coarse sand, 46.8% fines, trace reddish-brown
7] . iron oxide staining (Sensitive Saprolite of the | |
36.5 1l  Springwater Formation) J J
" S-15, 3540 ft: No recovery

515

40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (661781.98 N, 7740995.03 E)

ELEVATION : 703.54 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Dan, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH - 15 to 33 8 feet bgs START - 11/15/21 12:30 END - 11/16/21 12:32 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

GRAPHIC LOG

20.0 T SILTY SAND (SM)
. RN Light gray and light brown, moist, loose, fine to . e
150 | ss-16 G(%S AGEA cogarsg gnd 13%% fines, tracesﬁtne subangular
LL[11]  gravel less than 0.75" diameter, trace 7 .
415 1./  reddish-brown iron oxide staining (Sensitive i i
) Saprolite of the Springwater Formation) Stop on 11/15/21 at at 41.5 ft bgs 4:05 PM
1 L | 517, 4045 ft- Similar to SS-16 except some -| Start on 11/16/21 at 8:35 AM ]
i [1[1}] sandy elastic silt (MH) from 4043 t, trace _| S-17: Full recovery but in bucket i
{1 organics consisting of fine roots

s17 1 4344 ft: Grab Sample GS-18

45 45.0

{{] SILTY SAND (SM) WC=444%
B 9.8.15 WK Light gray, light brown, white and reddish brown - Fines = 39.6%, Sand = 54.7%, Gravel = 5.7% 1
1.50 | ss-19 23) 1] seams, moist, medium dense, 39.6% fines, 5.7%
k1) fine to coarse subangular gravel up to 1.5" h h
46.5 1[11] diameter, trace reddish-brown iron oxide staining - i
L[] (Transition from Sensitive Saprolite of the
T L) Springwater Formation to Less Weathered 1 1
_ 11 Springwater Formation) | |
1] S-20, 4547 it Similar to SS-19 except trace
R 1{{|-] organics consisting of fine roots 1 1
S-20 REN S-20, 47-48.5 ft: Similar to SS-19 except coloris |
/11| Ppredominantly brown 48 549 ft: Grab Sample GS-21
- | S-20, 48 5-50 ft: SILTY SAND WITH GRAVEL . .
L] sm
T FHE Similar to SS-19 except brown, +20% fine to 7 7
50_| 50.0 _ Wil coarse subangular gravel (Less Weathered -
05 | 150 [ ss22 | 20-5005 \Springwater Formation)
: (50/0.5") SILTY CLAYEY SAND WITH GRAVEL (SC-SM) | .
Light gray, light brown, white and reddish brown | ]
seams, moist, very dense, 29.6% fines, 46.1% 51-92 ft: Grab Sample GS-24

very lightly cemented sand, 24 3% fineto coarse | WC=29.6% .
subangular gravel less than 1.5" diameter, trace | LL=28,PL=21,PI=7 ]

reddish-brown iron oxide staining (Less Fines = 29.6%, Sand = 46.1%, Gravel = 24 3%
Weathered Springwater Formation) E E
S-23, 50-55 ft: Similar to SS-22

T

T T

AR

NN

523

T

NS

55 | 55.0
553 | 033 [ ss25 504"
. (50/4")

A

SILTY CLAYEY SAND WITH GRAVEL (SC-SM)
Gray with light brown seams, moist, very dense, 1
+20% fines, +20-30% fine fo coarse subangular
gravel less than 1.5" diameter, very lightly
cemented sand, trace reddish-brown iron oxide ]
staining (Less Weathered Springwater Formation) / | 96-5-57.5 ft: Grab Sample GS-27

S-26, 55-56.5 ft: Similar to SS-25 | WC=203% .

- YEY SAN Ll =33,PL=17,PI=16
gl%gVSEGL%SSE}S ft CLA D WITH | Fines = 41.6%, Sand = 30 9%, Gravel = 27 5%
Gray, moist, dense, 41.6% fines, 27 5% fine to 1 1
coarse subangular gravel less than 2" diameter ]
"\ (Less Weathered Springwater Formation) /| 58.2:59.5 ft: Grab Sample GS-28

D

_/

S5-26

60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (661781.98 N, 7740995.03 E)

ELEVATION : 703.54 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Dan, Alex McCan

DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn

WATER DEPTH - 15 to 33 8 feet bgs START - 11/15/21 12:30 END - 11/16/21 12:32 LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) SOIL DESCRIPTION COMMENTS

PENETRATION
NTERVAL () TESTRESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION

RECOVERY (ft)

wee | 666
NUMBER (N)

S-26, 58 5-60 ft: FAT CLAY (CH) WC =344%

Gray mottled brown, moist, firm, mediumtohigh 4 LL=52, PL=27 Pl=25 1
plasticity, +10% fine to coarse sand, + 5%, fine S-30: Not retreived at first attempt, on second
subangular gravel, reddish-brown iron oxide | attempt sample split in middle because of shoe h
staining, black Mn nodules (Less Weathered ] Diriller reported that the sample expanded ]
Springwater Formation)
SS-29: FAT CLAY (CH) T T
Gray mottled orangish brown, moist, very stiff, i ]
medium plasticity, +10% fine to coarse sand,
trace fine subangular gravel less than 0.5" 1 1
diameter, trace reddish-brown iron oxide staining,
trace black Mn nodules (Less Weathered
Springwater Formation) . .
S-30, 60-63.2 ft: Similar to SS-29

S-30, 63.2-65 fi: CLAYEY SAND WITH
GRAVEL (SC) WC =39.7% N
. Gray with rare brown seams/| ets, moi A

n 133 | ss31 1241 9—59!4" ; denayser +30% fines, +15% ﬁpng?(o coarse st Fines = 42 4%, Sand = 46 9%, Gravel = 10.7% .
| (69/10")  L1[}1] \subangular gravel, some basalt gravel (Less i i
66.3 r|41] |Weathered Springwater Formation)
7] kN SILTY SAND (SM) 7 7
i 1] Light gray, brown with dark brown and black ] ]
1|, spots, moist, very dense, fine to coarse sand,
b 1] 42.4% fines, 10.7% fine to coarse subangular 1 1
gravel, tfrace reddish-brown iron oxide staining

532 LHF[] (Less Weathered Springwater Formation)
- (114 S-32, 65-70 ft Similar to SS-31 except up to 3" — —
{4 diameter gray grave! pieces

60.0

] 51212
| 150 | ss29 (24)

S-30

65 65.0

.\W\\\\\\\\\\\\ GRAPHIC LOG

70 70.0

067 | ssa3 15-50/2" 1 SILTY SAND WITH GRAVEL (SM)
- 707 ) (50127 [ Gray with rare reddish brown spots, moist, very E .
|t dense, fine to coarse sand, +15% fines, +20% fine

11 to coarse subangular gravel, trace reddish-brown

E 111} iron oxide staining (Less Weathered Springwater ] ]
Hh[-]- | Formation)
n 1 S-34, 70-75 ft: Similar to SS-33 T T

S-34

75 75.0

4] Similar to SS-33 except brown and gray, +15%
{ 759 | 070 | S35 1541 fineto coarse subangular gravel . g

i ] Bottom of Boring at 75.75 ft below ground surface { Installed VWP in 2" PVC standpipe piezometer ]

7 Geokon VWP 4500S (350 kPa), unvented, serial | Standpipe piezometer installed immediately after 1
no. 2146341 | drilling

Geokon datalogger 8002-WP-2 LC-2, serial no. VWP installed on 12/08/2021
T 2130266 1 1
0-1ft: 12" diameter, 12" deep monument set in
concrete

E - 1-63 ft: Bentonite chips ]
63-75 ft Sand

7] -} 65-75 ft Screen T

80
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Water Bureau property, Gresham, OR. (661781.98 N, 7740995.03 E)

ELEVATION : 703.54 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc.. Dan, Alex McCan
DRILLING METHOD AND EQUIPMENT : GeoProbe 8150LS_Rotosonic, SV5 Sonic Head, Track #10, 4" LD. core barrel,_£" casing, 2" O.D. Split-Barrel Sampler,_ 140-Ib Auto Tnp Hamn
WATER DEPTH - 1510 33 8 feet bas START - 11/15/21 12:30 END  11/16/21 12:32 L OGGER : L. Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
O
NTERVAL |
RECOVERY (f) I SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 6-6"6" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] N) (U]
Start Card # 1054725
B - Well #1.142298 1
T | Base of VWP is at 739 ft below ground surface. h
i - Field VWP Ro ]
(1) 9011.844
7 1 (2)9012433 b
i 1 (3)9012.203 ]
(4)9012.120

R -] Average Ro=9012.15 1

85 |

90 _|

95 |

100
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PROJECT : Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (662832.22 N, 7736310.27 E)

ELEVATION : 623851t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Tyler Stigall
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/2/21 09:00 END : 4/2/21 12:45 LOGGER - J._Fissel
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
Ground surface conditions: Farm field, and topsoil.
25 ]
LEAN CLAY (CL)
1 296 Brown mottled red-brown, moist, becomes wetter
150 | ss-1 ®) at 3.5 ft, firm, medium plasticity (Residual Soil of
T 40 the Springwater Formation) h
5 50
Similar to SS-1 except includes dark brown
1 2.6.8 inclusions, moist .
150 | ss2 (14)
6.5 ]
75
7 FAT CLAY (CH) WC =30.3%
- 568 / Brown, moist, stiff, medium plasticity, 9% sand, 4 LL=50,PL=25 PI=25
i 150 | ss3 (14) some gray high plasticity clay regions (Residual
90 / Soil of the Springwater Formation)
10_| 100 é
Z LEAN CLAY (CL)
E 577 Brown, moist, stiff, medium high plasticity, some S
| 150 | ss4 (14) gray fat clay regions, trace black medium sand |
15 (Residual Soil of the Springwater Formation)
125 ]
Similar to SS4
150 | sss fifg)g
14.0 ]
15_| 150 ]
Similar to SS4
150 | sss 7(*%1)0
16.5

20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (662832 22 N, 7736310.27 E)

ELEVATION : 623851t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Tyler Stigall
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/2/21 09:00 END : 4/2/21 12:45 LOGGER - J._Fissel
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL)
B 566 Brown, moist, stiff, trace black medium sand, 1
150 | ss7 (12) medium to high plasticity (Residual Soil of the
T Springwater Formation) h
215 ]
25 250
7 FAT CLAY (CH) WC =309%
B 5812 / Brown and gray, moist, very stiff, high plasticity 4 LL=62 PL=27,PI=35
| 150 | sss8 (20) / (Residual Soil of the Springwater Formation)
265 / ]
30| 300 % ]
/ FAT CLAY (CH)
. 345 / Brown and gray, moist, stiff, frace black coarse
| 150 | ss9 ©) sand, high plasticity (Residual Soil of the ]
Springwater Formation)
315 / ]
35 350 %
/ LEAN CLAY (CL)
B 445 Brown red-brown gray and purple, moist, stiff, 1
| 1.50 | ss-10 ©) trace fine to medium sand, some black inclusions |
265 (Residual Soil of the Springwater Formation)
| "1 39 ft: Driller reported gravel
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (662832 22 N, 7736310.27 E)

ELEVATION : 623851t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Tyler Stigall
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/2/21 09:00 END : 4/2/21 12:45 LOGGER - J._Fissel
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
40.0 ELASTIC SILT WITH SAND (MH) WC =59.8%
B 756 Gray, moist, stiff, medium plasficity, sand, trace 4 LL=60,PL=43 PI=17
150 | ss-11 1) fine subangular grave! (Sensitive Saprolite of the
T Springwater Formation)
415 ]
45 450
7 LEAN CLAY WITH SAND (CL) WC=353%
B 5343 Gray and olive-brown, moist, very dense, trace 1
150 | ss-12 (46) fine subrounded gravel, medium sand (Less
T 465 Weathered Springwater Formation)
50 50.0
CLAYEY GRAVEL WITH SAND (GC)
E 050 20-40-41 Gray, moist, very dense, fine subangular gravel, S
S5-13

medium to coarse sand (Less Weathered

7] - 1) Springwater Formation)

=N

Bottom of Boring at 51.5 ft below ground surface Backfilled with bentonite chips to surface

55 |

60
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PROJECT NUMBER: BORING NUMBER:
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SOIL BORING LOG

PROJECT - Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (663291.82 N, 7736316.14 E)

ELEVATION : 639.71 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/5/21 09:10

END - 4/5/21 12:10

LOGGER : K_Flliott

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
25
LEAN CLAY (CL)
B 0-2-3 slightly red-brown, moist, medium stiff, medium
100 | ss- 5) plasticity (Residual Soil of the Springwater
T Formation)
40
5 5.0 ]
Similar to SS-1
100 | ss2 2(‘;*)3
6.5
75
ELASTIC SILT (MH)
E 246 Red-brown, moist, stiff, medium plasticity
i 150 | ss3 (10) (Residual Sail of the Springwater Formation)
9.0
10 10.0 |
Similar to SS-3
i 150 | ss4 %ﬁ)ﬁ
11.5
125
Similar to SS-3
150 | sss Bﬁd)ﬁ
14.0
15 15.0
Similar to SS-3 except slight light to dark brown
— mottlin
150 | sss “(fé)ﬁ .
16.5
20

Ground surface condiions. Farm field, and topsoil.

WC=333%
LL=51,PL=32,PI=19
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PROJECT - Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (663291.82 N, 7736316.14 E)

ELEVATION : 639.711t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/5/21 09:10 END : 4/5/21 12:10 LOGGER - K_Flliott
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
200 LEAN CLAY (CL)
B Red-brown with trace black mottles, moist, very 1
150 | ss7 4}?61)0 stiff, medium to high plasticity (Residual Soil of
T 25 the Springwater Formation) h
25 | 250 ]
LEAN CLAY (CL) WC=298%
B 3011 Orange-brown-light gray to slightly blue-grayand | LL=41,PL=24 PI=17
150 | ss8 (20) black mottled, moist, very stiff, medium plasticity
T 265 (Residual Soil of the Springwater Formation) h
30| 300 ]
LEAN CLAY (CL)
E 46-10 Orange brown with blue gray mottles, moist, very S
] 150 | ss9 (16) stiff, medium to high plasticity (Residual Soil of
315 the Springwater Formation)
35 350
Similar to SS-9 except with track black mottles,
— completely decomposed sand or fine gravel .
150 | sso 7‘(1205;)16 g g
365 ]
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH02 SHEET 3 OF 3

SOIL BORING LOG

PROJECT - Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (663291.82 N, 7736316.14 E)

ELEVATION : 639.71 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/5/21 09:10

END - 4/5/21 12:10

LOGGER : K_Flliott

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

WC=581%
LL=53,PL=42,Pl=11

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 LEAN CLAY (CL)
B Orange brown and blue gray mottled, moist, very
] 150 | ss-11 5(%)9 stiff (Residual Soil of the Springwater Formation)
415 ]
45 | 450 ]
LEAN CLAY (CL)
1 6.7-10 Orange brown and black mottled with trace .
150 | ss12 (7 dec sand and trace fine gravel, very stiff
T 465 (Residual Soil of the Springwater Formation) h
50 50.0
ELASTIC SILT (MH)
E 423 Orange brown gray mottled, moist, medium stiff, S
| 150 | ss13 ) slight plasticity, with completely decomposed
sand and gravel, trace highly weathered gravel
515 dlast (Sensitive Saprolite of the Springwater
_\Fornﬂﬁon) /
7] Bottom of Boring at 51.5 ft below ground surface |
55 | _
60

Backfilled with bentonite chips to surface
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH03 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (664023.07 N, 7736321.90 E)

ELEVATION : 636.02 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

START - 4/6/21 09:00

END - 4/6/21 12:30

LOGGER : M. Azevedo

WATER DEPTH - 12,30 33.5 feet bs
DEPTH BELOW GROUND SURFACE (ft)
INTERVAL (ft) {'EESNE'REQH%
RECOVERY (f)
veE | 666
NUMBER (N)
5 | 50
i 150 | ss- 2%3
65
10_| 100
1 150 | ss2 2(45’)5
15
15_| 150
i 150 | ss3 “(fé)ﬁ
165
20

GRAPHIC LOG

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

2in: BASE GRAVEL

ELASTIC SILT (MH)

Orange-brown, wet, firm, medium plasticity, trace
less than 1/8" iron/Mn nodules (Residual Soil of
the Springwater Formation)

Similar to SS-1 except stiff

Similar to SS-1 except stiff

0-25 ft: Orange-brown clay / Silt collaning around
dnill rod for cuttings (partially sticking to drill rod,

_| but easy to peel off)

“lwc=352%

LL =50, PL =30, PI=20




vacobs

PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH03 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (664023.07 N, 7736321.90 E)

ELEVATION : 636.02 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH - 123 to 33 5 feet bgs START - 4/6/21 09:00 END : 4/6/21 12:30 LOGGER : M. Azevedo
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS-1 except stiff, more trace Mn than
above
150 | ss4 “(ﬁ;
215
25 250
7 LEAN CLAY (CL) WC=271%
6.7-12 Orange-brown and mottled gray, moist, very stiff, LL=45PL=24 PI=21
150 | ss5 (19) medium plasticity, 11% sand, trace 1/8-1/2" Fines = 88.9%
iron/Mn nodules (Residual Soil of the Springwater |
26.5 Formation)
30 30.0
7 FAT CLAY (CH) 5 ft clay collar above drill bit when pull out rods at
4611 Orange-brown and mottled gray, moist, very stiff, 251, 301t 35t
150 | ss& an high plasticity (Residual Soll of the Springwater | Clay appears to have high plasticity.
Formation)
315
35 | 350 ]
FAT CLAY (CH) 36-36.5 +20% iron nodules
6.9-12 Orange-brown and mottled gray, moist, very stiff,
150 | ss7 1) high plasticity, +5% iron/Mn nodules (Residual
265 Soil of the Springwater Formation)
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH03 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filiration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (664023.07 N, 7736321.90 E)

ELEVATION : 636.02 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH - 123 to 335 feet bas

START - 4/6/21 09:00

END - 4/6/21 12:30

LOGGER : M. Azevedo

DEPTH BELOW GROUND SURFACE (ft)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

4 ft clay collar above drill bit when pull out rods at
401t 451t

| 6 ft clay collar at 50 ft

one 1" diameter rounded basalt gravel in shoe

o]
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (f) % SOIL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TVPE/ 666" & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 7 Similar to SS-7 except trace iron/Mn nodules
150 | ss8 8*(%31)4 %
415 /
45 450 %
% FAT CLAY (CH)
B Gray mottled orange-brown with Mn veining,
150 | ss9 4}?&1)0 / moist, very stiff, high plasticity (Residual Soil of
_ s / the Springwater Formation)
50 | 500 /
/ FAT CLAY (CH)
E 9-11-15 Gray mottled orange-brown, moist, very stiff, high
150 | ss-10 (26) / plasticity (Residual Soil of the Springwater
| F :
515 A on) _
Bottom of Boring at 51.5 ft below ground surface
Geokon VWP 45008 (350 kPa), unvented, serial
7] no. 2111124
. Geokon datalogger 8002-WP-2 LC-2, serial no.
2128644
55 |
60

Inststalled VWP in 2" PVC standpipe piezometer.

_| Standpipe piezometer installed immediately after

drilling.
VWP installed on 06/25/2021.

0-1.51t: 12" diameter, 12" deep monument set in
concrete

1.5-38 ft: Bentonite chips

38-50 ft: Sand

40-50 ft: Screen

Start Card # 1051306

well # L141466

Base of VWP is at 48.5 ft below ground surface.
Field VWP Ro

(1) 8969972

(2) 8969.743

(3) 8969.580

(4) 8970.704

Average Ro = 8969.999




PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH04 SHEET 1 OF 3
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (66444589 N, 7736328.38 E)

ELEVATION : 633.62 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno
DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/7/21 0908 END - 4/7/21 11:50 LOGGER : M. Azevedo
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
(o]
NTERVAL ) renermanon | 3
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) o
<> 2 in: BASE GRAVEL
5 50 ]
ELASTIC SILT (MH) Cuttings not colaring around drill rod, but are
B 203 Orange brown, moist, firm, medium plasticity, - coming out as large clumps of clay
150 | ss-1 5) trace <1/8" iron/Mn nodules (Residual Soil of the
T 65 Springwater Formation)
10 10.0 |
Similar to SS-1 except stiff WC =40%
- 357 4 LL=54 PL=33,PI=21
150 | ss2 12)
11.5 ]
15_| 150 ]
Similar to SS-1 except stiff
150 | ss3 Bﬁd)ﬁ
16.5 ]
20
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PROJECT NUMBER:

D3460500

BORING NUMBER:
LFWP-BH04

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (66444589 N, 7736328.38 E)

ELEVATION : 633.62 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded START - 4/7/21 0908 END - 4/7/21 11:50 LOGGER : M. Azevedo
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 Similar to SS-1 except stiff and some trace Mn Clay collaning around drill rod 15-20 ft
1 468 veining, more than above .
150 | ss4 (14)
215 ]
25 250
7 FAT CLAY (CH)
B 478 Orange brown with minor gray mottling, moist, 1
150 | ss5 (15) stiff, medium to high plasticity, trace less than 1/4"
T iron/Mn nodules (Residual Soil of the Springwater |
26.5 Formation) _
30| 300 ]
FAT CLAY (CH) WC =358%
E 478 Orange brown and mottled gray, moist, stiff, high {4 LL =61, PL=230, PI=31
| 150 | ss& (15) plasticity (Residual Soil of the Springwater ]
Formation)
315 ]
35 | 350 ]
FAT CLAY (CH)
B 6-11-12 Orange brown and mottled gray, moist, very stiff,
| 150 | ss7 23) high plasticity, trace iron/Mn nodules (Residual |
265 Soil of the Springwater Formation)
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH04 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline LOCATION : Private property, Gresham, OR (66444589 N, 7736328.38 E)

ELEVATION : 633.62 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Sam Moreno

DRILLING METHOD AND EQUIPMENT : CME-850 Track #7, Mud Rotary, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-b Auto Trip Hammer

WATER DEPTH : Not recorded
DEPTH BELOW GROUND SURFACE (ft)

START - 4/7/21 0908

END - 4/7/21 11:50

LOGGER : M. Azevedo

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

45

50

55 |

60

INTERVAL (ft) 'IPEESNI'RESHI%
RECOVERY (ft)
TYPE/ 6"6"-6
NUMBER] (N)
40.0
150 | ss8 7'(1203')1 °
415
450
150 | ss9 4(%)7
465
50.0
150 | ss-10 5(153:?
515

FAT CLAY (CH)

Orange brown and mottled gray, moist, very stiff,
high plasticity, +5% less than 0.5" iron/Mn
nodules and iron/Mn veining (Residual Soil of the
Springwater Formation)

FAT CLAY (CH)

Orange brown, moist, stiff, medium to high
plasticity, trace Mn veining (Residual Soil of the
Springwater Formation)

FAT CLAY (CH)

Orange brown, moist, stiff, medium to high
plasticity, trace iron nodules and Mn veining
(Residual Soil of the Springwater Formation)

Bottom of Boring at 51.5 ft below ground surface

Backfilled with bentonite grout and capped with
base gravel to match existing conditions
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664965.13 N, 7735746.88 E)

ELEVATION : 61817 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Kevin Delgado
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/12/21 08:58 END : 4/12/21 12:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
5in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
] L~ | 7in: BASE GRAVEL i
| .8 i i
5 5.0 ] |
SILT (ML) PP =275,225 1251sf
B 3156 Brown slightly mottled grayish brown, moist, stiff, - 5 ft: Switch to 4-7/8" drag bit. 1
140 | ss-1 (1) slight plasticity, +5% fine to coarse sand, trace
T fine to coarse subrounded to subangular gravel h h
6.5 1.5 " diameter, reddish-brown iron oxide staining, ]
trace black Mn nodules (Residual Soil of the
7] Springwater Formation) T T
10 10.0 |
Similar to SS-1 except only fine subangular PP = 2.5 tsf from top 0.3 ft of sample (remaining
E 367 gravel, frace reddish brown iron stains - part of sample splitin SS, no PP) E
B 150 552 (13) i WC =36.3% i
LL =40,PL=27 PI=13
115 ] ]
15 | 150 |
LEAN CLAY (CL) PP=175,15,15tsf
B 367 Brown slightly mottled grayish brown, moist, stiff, | Driller reported will redrill the borehole from 0-10ft
| 150 | ss3 (13) medium to high plasticity, trace fine to coarse | with the 6" tricone bit.
sand, trace fine subrounded gravel, trace The clay has "collared up" the borehole and is
16.5 reddish-brown iron oxide staining, black Mn  lifting the mud tub, causing drilling fluid to lean i
nodules (Residual Soil of the Springwater onto the road.
7] Formation) . .
20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664965.13 N, 7735746.88 E)

ELEVATION : 61817 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Kevin Delgado
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH : Not recorded START - 4/12/21 08:58 END : 4/12/21 12:25 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL) PP =325 375 25tsf
B 3710 Brown mottled gray, moist, very stiff, medium 4 WC=338%
150 | ss4 “n plasticity, +10% fine to coarse sand, +5% fine to LL =46, PL=23 PI=23
T coarse black subangular to subrounded gravel | Clay collar surrounding drilling rod retrieved from
215 less than 1" diameter, trace reddish-browniron | borehole
oxide staining, trace black Mn nodules, blackivery
T dark brown pockets of sand and gravel (Residual
i Soil of the Springwater Formation) ]
25 250
7 FAT CLAY (CH) PP=215,21sf
B 569 / Gray mottled brown, moist, soft, mediumto high
150 | ss5 (15) plasticity, +5% fine to coarse sand, +5% fine to
T coarse subangular gravel less than 1.25" h
265 / diameter, black or very dark brown pockets of ]
sand and gravel, trace reddish-brown iron oxide
T / staining, trace black Mn nodules (Residual Soil of ]|
i / the Springwater Formation) i
30 30.0 %
SILT (ML) PP=3,375,351sf
E 511-16 Dark gray steel mottled brown, moist, very stiff, 4 WC=316%
| 150 | ss& @71 medium plasticity, 6% fine to coarse sand, 1% JLL=46,PL=27 PI=19
fine subangular gravel, black/very dark brown Fines = 93%, Sand = 6.2%, gravel = 0.8%
315 pockets of sand and gravel, trace reddish-brown |
iron oxide staining (Residual Soil of the
7 Springwater Formation) 1
35 | 350 ]
Similar to SS-6 except dark gray steel, frace PP=35,275,1tsf
— slightly mottled brown, no sand, no gravel .
150 | ss7 4815 ghay , ,Nog
| (23) i
365 ]
40
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH05 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664965.13 N, 7735746.88 E)

ELEVATION : 61817 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Kevin Delgado

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" and 6" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH : Not recorded

START - 4/12/21 08:58

END - 4/12/21 12:25

LOGGER : L_Bhaumik

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

PP =325 325 3150

| PP=375,325 351sf

49 ft: Driller reported gravel, slight rig chatter

Lightly cemented sand, disintegrates easily with
finger pressure.

DEPTH BELOW GROUND SURFACE (ft) 0] SOIL DESCRIPTION
lo}
PENETRATION
NTERVAL () TESTRESULTS | O
RECOVERY (it I S0IL NAME, USCS GROUP SYMBOL, COLOR,
o MOISTURE CONTENT, RELATIVE DENSITY OR
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY
NUMBER] (N) O
400 Similar to SS-6 except dark steel and light gray
1 6-10-16 slightly mottled brown, no gravel, track black Mn
] 150 | ss8 (26) nodules, no pockets of gravel i
415 ]
45 450
Similar to SS-6 except no pockets of sand and
1 8.14-16 gravel, trace fine to coarse sand, trace fine .
] 150 | ss9 (30) subangular gravel |
46.5 ]
50 | 500 ]
SILTY SAND (SM)
E 82033 Brown, 2" gray at the top, moist, very lightly E
| 150 | ss-10 (53) cemented, very dense, +15% silt, frace day, fine |
to coarse sand, trace fine to coarse subrounded to
515 subangular gravel less than 1.5" diameter (Less
_\Weaﬂmred Springwater Formation) /
7] Bottom of Boring at 51.5 ft below ground surface
55 | ]
60

Backfilled with:

- 0-0.5 ft: Asphailt cold patch to match existing

conditions

0.5-1 ft: Gravel

1-5 ft: Bentonite chips
5-51.5 ft: Bentonite grout
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH06 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664975.94 N, 7735205.70 E)

ELEVATION : 619.21 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - 41.6 to > 50 feet bgs START : 3/24/21 15:00 END : 3/25/21 13:36 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
RECOVERY (it L % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 56 & | CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 3.5in: ASPHALT CONCRETE PAVEMENT
n * 11.5 in: BASE GRAVEL 1
5 5.0 ]
LEAN CLAY (CL) PP=1,1,051sf
1 112 Gray mottled brown, moist, soft, mediumto high - Some silt possible, +5-10%
080 | ss- @3) plasticity, frace fine sand, reddish-brown iron
T oxide staining (Residual Soil of the Springwater
6.5 Formation) _
8.0 ]
ST-2 recovery 215 ft, some cuttings at top
s - 89 ft 150 psi
T 200 | sT2 | 9-101t: 250 psi
10 10.0
7 FAT CLAY (CH) PP=1,05,1251sf
B 2.3.4 / Brown slightly mottled dark grayish brown, moist, -] Stop on 3/24/21 at 15:50 at 10 ft
150 | ss3 e / firm, medium to high plasticity, trace fine to coarse | Start on 3/25/21 at 8:30
7] sand, reddish-brown iron oxide staining, black Mn | Make provision for piezometer monument:
115 / nodules (Residual Soil of the Springwater  Core asphalt with 16" core bit.
Formation) Drill base gravel to 1 ft below ground surface with
7] / -| 7" "cookie cutter” bit.
| / _| Backfill with 3/8" bentonite chips, set the mud tub,
/ dnill the boring off-center to the cylinder dnlled for
R / - the piezometer monumnet to accomodate future
| / | installation of a VWP data logger-
15 15.0 %
SILT (ML) PP=2515175tsf
B 466 Brown mottled gray, moist, stiff, medium plasticity, | WC =29.5%
150 | ss4 12) trace of sand, reddish-brown iron oxide staining, LL=39,PL=23,PI=16
] black Mn nodules (Residual Soil of the | 15 ft: Switch to 6" drag bit.
16.5 Springwater Formation) ]
20
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH06 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664975.94 N, 7735205.70 E)

ELEVATION : 619.21 ft

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer

WATER DEPTH - 41.6 to > 50 feet bgs START : 3/24/21 15:00 END : 3/25/21 13:36 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 7 FAT CLAY (CH) PP =225225 2 751sf
B 3136 / Brown mottled gray, moist, stiff, mediumto high 1
130 | ss5 ©) plasticity, frace fine sand, reddish-brown iron
T oxide staining, black Mn nodules (Residual Soil of h
215 % the Springwater Formation) i i
230 / i i
/ ST6
. / 4 232351 150 psi .
23.5-24 ft: 300 psi
] 200 | sT6 / | 2424 5 - 450 psi ]
| 4 24525t 550 psi -
25 | 250 / Driller reported he is reaming out / redrilling
y borehole repeatedly from 0-10 ft ]
SILT (ML) -
. 258 Gray mottled brown, moist, stiff, medium 4 PP=1.7515251sf -
150 | ss7 (13) plasticity, frace fine sand, trace of subangular WC = 31.8% _
T gravel, reddish-brown iron oxide staining, black A LL=45PL=28 PI=17 h
265 Mn nodules (Residual Soil of the Springwater ] ]
Formation)
30| 300 ] ]
SS-8A, 30-30.5 ft: Similar fo SS-7 PP=075,125 35tsf
] 150 | sss 4-7-8 SS-8B, 30.5-31.5 ft: LEAN CLAY WITH SAND 1
] : (15) (cy) 4 |
315 Brown slightly mottled gray, moist, stiff, medium | i
plasticity, +30% fine to coarse sand, trace fine
E subangular gravel, reddish-brown iron oxide ] ]
staining (Residual Soil of the Springwater
7 Formation) 1 1
35 | 350 ] |
LEAN CLAY (CL) ) ) PP=3,325 35tsf
B 7-10-11 Brown mottled grayish brown, moist, very stiff, 1 1
| 150 | ss9 1) medium to high plasticity, +10% fine to coarse | |
sand, trace fine subangular gravel, reddish-brown
36.5 iron oxide staining (Residual Soil of the i i
Springwater Formation)
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664975.94 N, 7735205.70 E)

ELEVATION : 619211t DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 6" Tricone Bit, 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 41.6 to > 50 feet bgs START : 3/24/21 15:00 END : 3/25/21 13:36 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) fEES’t‘E'REgH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 7 FAT CLAY (CH) PP=1,1,21sf
B 378 / Gray mottled brown, moist, stiff, medium to high 1
150 | ss-10 (15) plasticity, +5% fine to coarse sand, trace fine
T subangular gravel, reddish-brown iron oxide h h
415 / staining, black Mn nodules (Residual Soil of the | i
/ Springwater Formation)
45 | 450 4 _
% LEAN CLAY (CL) PP=35,35, 21sf
B Brown mottled gray, moist, very stiff, mediumto 1
140 | ss-11 &;2%)1 6 high plasticity, +10% fine to coarse sand, trace
T fine subangular gravel, reddish-brown iron oxide | h
465 staining, black Mn nodules (Residual Soil of the | ]
Springwater Formation)
50| 500 ]
SILT WITH SAND (ML) PP=1,2 31tsf
E 8.98 Brown slightly mottled gray, moist, very stiff, slight 4 WC =42.3% E
| 150 | ss12 a7 plasticity, 25% fine to coarse sand, trace fine JLL=44 PL=30,Pl=14 ]
subangular gravel, reddish-brown iron oxide Fines = 74 7%, Sand = 25.0%, Gravel = 0.3%
515 staining, black Mn nodules (Residual Soil of the __ _
_\Spnngwater Formation) / Inststalled VWP in 2" PVC standpipe piezometer.
Bottom of Boring at 51.5 ft below ground surface Standpipe piezometer installed immediately after
7] ; | dnilling. T
| nGeOko_ 2??6%\23 4500S (350 kPa), unvented, serial 1 VWP installed on 06/24/2021. |
1 Seokon datalogger B002-WP-2LC-2, senalno. 1 .4 5 12" diameter, 12" deep monument setin
_ _] concrete, Black dye added to concrete to match |
existing conditions
R - 1.5-2 ft: base gravel 1
55 | __| 2-38 1t Bentonite chips ]
38-50 ft: Sand
B - 40-50 ft: Screen E
Start Card # 1051203
7] | Well #1.141457 7
] | Base o VWP is at 48 3 t below ground surface. i
. -| Field VWP Ro 1
| J(M9111.705 |
(2)9111.870
- 4 (3)9112.589 E
(4)9112.938
T | Average Ro=9112276 h
60
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PROJECT NUMBER: BORING NUMBER:
D3460500 LFWP-BH07 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664985.76 N, 7734711.06 E)

ELEVATION : 62499 it

DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge

DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer

WATER DEPTH : Not recorded

START - 3/30/21 09-12

END - 3/30/21 12:50

LOGGER : L_Bhaumik

DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
- 2 5in: ASPHALT CONCRETE PAVEMENT Start dnlling with 4-7/8" tricone bit.
n A 7.5in: BASE GRAVEL 1
5 5.0 ]
LEAN CLAY (CL) PP=1,1251251sf
B 335 Brown slightly mottled grayish brown, moist, firm, 5 ft: Switch to 4-7/8" drag bit.
150 | ss-1 ®) medium to high plasticity, trace fine to coarse
T sand, trace fine subangular gravel, reddish-brown
6.5 iron oxide staining, black Mn nodules (Residual |
Soil of the Springwater Formation)
10_| 100 ]
LEAN CLAY (CL) PP =175,125,2251sf
E 469 Brown mottled gray, moist, stiff, medium plasticity, 4 WC =33.7%
| 150 | ss2 (15) +5% fine to coarse sand, reddish-brown iron oxide | LL =44, PL=25,PI=19
staining, black Mn nodules (Residual Soil of the
115 Springwater Formation) ]
15_] 150 ]
Similar to SS-2 except color is brown, trace fine to PP=15,125,1251sf
— 467 coarse sand .
150 | ss3 (13)
16.5 ]
20
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664985.76 N, 7734711.06 E)

ELEVATION - 62499 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/30/21 09-12 END - 3/30/21 12:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 LEAN CLAY (CL) PP =125,1251251sf
B Light brown mottled grayish brown to gray, moist, 1
150 | ss4 4(153_? stiff, medium to high plasticity, +5% fine to coarse
T sand, trace fine subangular gravel, reddish-brown ]| h
215 iron oxide staining, trace black Mn nodules i i
(Residual Soil of the Springwater Formation)
25 | 250 |
ELASTIC SILT (MH) PP =075,125,1tsf
B 357 Gray mottled light brown or brown, moist, stiff, - Diriller reported he will redrill 0-10 ft of borehole to 1
150 | ss5 (12) medium plasticity, trace fine to coarse sand, trace remove clay collar formed at that location
T reddish-brown iron oxide staining (Residual Soil h
265 of the Springwater Formation) ] ]
30| 300 ] ]
Similar to SS-5 except very stiff, trace fine PP=25,2 2251sf
E 479 subrounded gravel 4 WC=366% E
B 150 556 (16) i LL:56, PL:31,P|:25 i
315 ] ]
35 | 350 ] |
Similar to SS-5 except color brown mottled PP=1,2251751sf
B 57-11 grayish brown, very soft, +5-10% fine to coarse 1 1
150 | ss7 sand
| (18) i i
365 ] ]
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664985.76 N, 7734711.06 E)

ELEVATION - 62499 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Shane Sprauge
DRILLING METHOD AND EQUIPMENT : CME-75 Truck #9. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-1b Auto Trip Hammer
WATER DEPTH : Not recorded START - 3/30/21 09-12 END - 3/30/21 12:50 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
400 LEAN CLAY (CL) PP =275 15,275tsf
B 6.9-11 Brown mottled light brown, moist, very soft, -{ Driller reported he will ream out / redrill 1-5 ft of 1
150 | ss8 (20) medium to high plasticity, +5% fine to coarse borehole to remove clay collar
T sand, trace fine subangular gravel, trace h h
415 reddish-brown iron oxide staining, trace black Mn | i
nodules (Residual Soil of the Springwater
T Formation) 1 1
45 | 450 ] |
Similar to SS-8 except some gray mottling, trace PP=1,2251751sf
1 579 fine to coarse sand, reddish brown iron staining .
150 | ss9 (16)
46.5 ] ]
50| 500 ]
SILT (ML) PP=05,0.75, 0 tsf
E 344 Brown, moist, firm, slight plasticity, trace fine to 4 WC=388% E
| 070 | ss-10 @) coarse sand, +5% fine to coarse subangular to JLL=37,PL=26,PI=11 ]
subrounded gravel less than 1.5" diameter,
515 reddish-brown iron oxide staining (Residual Soil __
|\ of the Springwater Formation) /| Backiilled with: o
i Bottom of Boring at 51.5 ft below ground surface | 0-0.5 t Asphalt cold patch to match existing 1
7] | 0.51.5ft Gravel T
i -] 1-5 it Bentonite chips E
5-50.7 ft: Bentonite grout
55 | ] |
60
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664904.92 N, 7736258.26 E)

ELEVATION - 59579 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Dustin Helmig
DRILLING METHOD AND EQUIPMENT : CME-55 Track #2. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 184 to 209 feet bgs START - 9/2/21 08:55 END - 9/2/21 12:10 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
7 Ground surface conditions: Farm field, grass, and
B / -] topsoil consisting of clay and trace sand.
Vacuum excavate to 4 ft bgs. Clear of utilities.
7] / “| Start drilling with 4-7/8" drag bit.
5 | 50 / _
/ FAT CLAY (CH) PP=0,05,075tsf
B _ Gray mottled slight orangish-brown, moist, very 4 WC=373%
130 | ss-1 WC?%G 1 / soft, medium plasticity, trace fine sand, trace LL=52 PL=23 PI=29
T reddish-brown iron oxide staining (Residual Soil
6.5 / of the Springwater Formation) ]
10_| 100 % ]
/ Similar to SS-1 except reddish brown, firm, more PP=05,075, 15 tsf
E 133 reddish-brown iron oxide staining, black Mn E
] 150 58-2 (6) / nodules ]
115 % i
15 15.0 % ]
FAT CLAY (CH) PP=0,05,075tsf
B WOH-1-0 / Gray mottled brown to greenish brown, moist, A WC=437%
| 150 | ss3 (1) / very soft, high plasticity, 6.5% fine sand, trace JLL=64,PL=24 PI=40
/ reddish-brown iron oxide staining (Residual Soil Fines =93 5%, Sand = 6.5%, Gravel = 0%
16.5 / of the Springwater Formation) J
Clay collar from 0-12 ft bgs retreived from
n % | borehole.
0 %
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664904.92 N, 7736258.26 E)

ELEVATION - 59579 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Dustin Helmig
DRILLING METHOD AND EQUIPMENT : CME-55 Track #2. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 184 to 209 feet bgs START - 9/2/21 08:55 END - 9/2/21 12:10 LOGGER - L_Bhaumik
DEPTH BELOW GROUND SURFACE (ft) o SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (it % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
200 ELASTIC SILT (MH) PP=2525 11tsf
B 256 Gray, moist, stiff, medium plasticity, trace fine | WC=44%
150 | ss4 1) subrounded gravel, trace reddish-brown iron
T oxide staining (Residual Soil of the Springwater
21.5 Formation) i
| | 23 ft: Use 6" drag bit to re-drill borehole from 0-15
E - ft bgs, borehole collared up due to plastic soils.
| _| Switch back to 4-7/8" drag bit.
25 | 250 ]
SANDY SILT (ML) WC=464%
- : S ol sty A0 4 LL=48 PL=44 PI=4
| 150 | sss 4(3_31)3 O O D e e | Top 1" of S5-5 includes soil similar to SS-4
subangular grave! less than 1.25" in diameter Pumaceoussand .
265 (Residual Soil of the Springwater Formation) - 25t Switch to 4-7/8" tricone bit
30 30.0
1t SILTY SAND WITH GRAVEL (SM) Lightly cemented sand, disintegrates easily with
E 154240 {4 Gray with frace red and dark green spots, moist, - finger pressure.
| 150 | ss6 82) 1] very dense, +20% silt, fine to coarse sand, +15%
fine to coarse subangular gravel less than 1.5" in
315 1}[] diameter (Less Weathered Springwater J
i Formation)
35 350 ]
{{] SILTY SAND (SM) WC =20.8%
T 133 | ss7 34-40-50/4" . Similar to SS-6 except 12.2% fine to coarse 4 LL=32,PL=28 Pl=4
| : ) (90/10") 1L subangular to subrounded gravel (Less _| Fines =29.7%, Sand = 58.1%, Gravel = 12.2%
36.3 1 Weathered Springwater Formation) Recoveryin SS =151t
. 11 - Drill rig chatter after 36 ft
40
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PROJECT : Bull Run Filtration Pipelines Project - Finished Water Pipeline  LOCATION : SE Lusted Road, Gresham, OR (664904.92 N, 7736258.26 E)

ELEVATION - 59579 ft DRILLING CONTRACTOR : Western States Soil Conservation Inc., Dustin Helmig
DRILLING METHOD AND EQUIPMENT : CME-55 Track #2. Mud Rotary, 4-7/8" Tricone Bit, 4-7/8" and 6" Drag Bit, 2" O.D. Split-Barrel Sampler, 140-Ib Auto Trip Hammer
WATER DEPTH - 184 to 209 feet bgs START - 9/2/21 08:55 END - 9/2/21 12:10 L OGGER : L Bhaumik
DEPTH BELOW GROUND SURFACE (ft) 10 SOIL DESCRIPTION COMMENTS
lo}
INTERVAL (ft) {'EESNE'REQH% |
RECOVERY (i) % S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
o MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
TYPE/ 666" é CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
NUMBER] (N) O
40.0 24-50/3" |4 t}] Similarto SS-7 except +10% fine to coarse Recoveryin SS=131t
1 408 | 070 | SSB 503" |1{11] subangular to subrounded gravel 4 40-50 ft: Driller reported similar soil.
45 | _
50 50.0 Ess
903 [ 025 | ssio 50/3" [l Similar to SS-7 except no greater than 025" _ _
i (50/3") diameter gravel pieces /  Installed 2" dia standpipe piezometer for future
i Bottom of Boring at 50 25 ft below ground surface _| Installation of VWP
- Geokon VWP 45008 (350 kPa), unvented, serial - g}i?lfi‘r?gipe piezometer installed immediately after
no. 2146339 .
i Geokon datalogger 8002-WP-2 LC-2, serialno. | VWP installed on 12/21/2021.
] 2128642 “} 0-1 ft: 12" diameter, 12" deep monument set in
- -] concrete
1.5-2 ft: Base gravel
T - 1-37.5 ft: Bentonite chips
| | 37550 ft: Sand
40-50 ft: Screen
T -| Start Card # 1053657
55 | _ | Well #1.142289
E -] Base of VWP is at 48 45 ft below ground surface.
Field VWP Ro
] | (1) 8962.688
| 4 (2) 8962 688
(3)8962.771
| - (4) 8964 232
i _} Average Ro = 8963.095
60




