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Geotechnical Design Parameters

Design Parameter Shallow Foundations Notes
g (<5-foot depth)’

Basic Soil Parameters

Soil dry unit weight 120 pcf

Typical moist unit weight 130 pcf

Design groundwater depth 8 feet BGS

Shallow Foundations:

Spread Footings: Allowable 2,500/4,500 psf Soils shallower than 12.5 to

Bearing Capacity 28.5 feet (elevation 381.5 to
378.5 feet above MSL) in B-1,
OW-1, OW-2, and PW-1/
Underlying Gravel
Minimum 18-inch width for
strip footings and 24 inches
for isolated column footings

Mat Foundations: Subgrade 100/250 pci Soils shallower than 12.5 to

Reaction Maodulus 28.5 feet (elevation 381.5 to

378.5 feet above MLS) in B-1,
OW-1, OW-2, and PW-1/
Underlying Gravel

Friction Coefficient?

Silt Sand and Clay 0.35
Gravel 0.45
Allowable pressure increase one-third

during seismic loading
Subgrade modulus

Silt Sand and Clay 100 pci Soils shallower than 12.5 to
28.5 feet (elevation 381.5 to
378.5 feet above MSL) in
B-1, OW-1, OW-2, and PW-1

Gravel 250 pci Underlying Gravel
Wall Pressures; (Equivalent fluid Assumes one or fewer levels
unit-weights) of bracing. See Figure 3 for

pressures associated with
more than one leve] of
bracing.

At-rest lateral earth pressure
{braced walls)
Above groundwater 55 pcf
Below groundwater 90 pcf
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Geotechnical Design Parameters (continued)

Design Parameter Shallow Foundations Notes
(<5-foot depth)
Active lateral earth pressure
{cantilever walls)
Above groundwater 35 pcf
Below groundwater 80 pcf
Passive lateral earth pressure’
Above groundwater 350 pcf
Below groundwater 160 pcf
At-rest lateral coefficient, 0.5
surcharge at grade
Active lateral coefficient, 0.33

surcharge at grade

Seismic Force 6.5 M ib Apply as distributed load
with resultant at 0.6 times
wall height from the base of
the wall.

Resistance to Uplift: Frictional resistance
between buried wall and
soil.

Note: Shearing resistance
may be added to weight of
structure and contents (as
appropriate) plus soil
weight above extended
footing to result in FS >=
1.5.

Braced Condition 5.5H* b {11 H* 1) wet (dry)

Cantilever Condition 3.5 H b (7 HY wet (dry)

2006 International Building

Code:

Site Ground Motion, S / S, 0.57 /0.39 Based on 2003 NEHRP, two-
thirds MCE adjusted for Site
Class D

Peak Ground Acceleration 0.23 g two-thirds MCE

Site Class D

Importance Factor 1.25/1.00 Client confirmation
required.

ASCE 7-05 factor
methodology.
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Geotechnical Design Parameters {(continued)

Design Parameter

Shallow Foundations
{<5-foot depth)’

Notes

Hazard Assessment:;

Tsunami l.ow Risk
Fault Rupture Low Risk
Slope Stability Low Risk
Liquefaction Low Risk

1. Depth to be evaluated by geotechnical engineer, subject to site conditions observed.

2. Afactor of safety of 1.5 should be applied in design of lateral restraint/support, based upon these

parameters.

3. Neglect top 12 inches of soil depth unless paved.
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1.0 INTRODUCTION

GeoDesign, Inc. is pleased to present this report of geotechnical engineering services for the
proposed Metropolitan Wastewater Management Commission Pretreatment Expansion project in
Eugene, Oregon. The site is located at 777 River Avenue in Eugene, Oregon. Figure 1 shows the
site location relative to existing physical features. For your reference, definitions of all acronyms
used are presented at the end of this document.

We understand that the expansion project includes the following elements:

+ Maodifications to the pretreatment effluent diversion Structure B

+ Expansion of the pretreatment diversion Structure A

¢ A new grit removal structure

¢ Addition to the existing screenings channel

+« A new pump station that has a footprint of approximately 1,200 square feet and is
approximately 33 feet deep, including an 8-foot-thick tremie plug

« Improvements to the existing screens

¢« Improvements to the pretreatment solids processing facility

2.0 SCOPE OF SERVICES

The purpose of our services was to characterize site subsurface conditions and provide
geotechnical engineering recommendations for use in design of the proposed expansion project.
Specifically, we have completed the following tasks:

* Reviewed existing subsurface information developed by others for the site area.

» Explored subsurface conditions by drilling five exploratory borings to depths of up to 45 feet
BGS. Two borings were drilied with push-probe drilling technigues and three borings were
drilled using sonic methods within or near the footprint of the proposed improvements.

» |Installed one 6-inch-diameter pumping well using sonic drilling techniques during a separate
mobilization. The pumping well was installed to a total depth of approximately 45 feet BGS.
The pumping well was constructed with a screened section from depths of approximately 15
to 45 feet BGS. The pumping well was developed using a combination of surging and
purging technigues to remove fine materials from the well casing and restore hydraulic
connection with the aquifer.

+ Installed two piezometers using sonic drilling techniques for use as observation wells. The
observation wells were constructed with 2-inch-diameter PVC casings with screened sections
placed at appropriate depths to capture the water table.

s Instrumented the pumping well and observation wells with pressure transducers.

» Obtained soil samples from the exploratory borings for laboratory testing, and maintained a
log of encountered soil, rock, and groundwater conditions in each exploration.

« Completed a pumping test in the pumping well using a submersible pump. The pumping
test consisted of a step-rate drawdown test followed by a constant rate drawdown test. The
aquifer was allowed to recover upon termination of the drawdown test. Water level responses
in the pumping well and observation wells were continuously recorded using pressure
transducers during the drawdown and recovery portions of the pumping test.
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* Analyzed the pumping test data and provided estimates of hydraulic conductivity, anticipated
dewatering rates, and general recommendations for dewatering methods during
construction.

+ Completed a laboratory testing program. The laboratory tests were selected based on the
subsurface conditions encountered. The following laboratory tests were conducted:

*  Ten moisture content determinations in general accordance with ASTM D 2216
*  Two particle-size analyses in general accordance with ASTM C 136 and ASTM D 1140

+ Provided lateral and passive earth pressures, uplift pressures (as necessary), shear and
friction resistance to uplift, bearing pressures, and drainage recommendations.

* Provided recommendations for excavation and backfill, including the need for dewatering,
shoring, temporary slope inclinations, backfill materials, compaction, and base stabilization.

* Provided recommendations for design and construction of shallow spread foundations (both
spread and strip footings), including allowable design bearing pressure, sliding coefficient,
passive soil pressure, and minimum footing depth and width. Provided increased pressures
as a function of embedment.

* Provided recommended seismic parameters per SOSSC and 2006 1BC, including near source
factors, and evaluated potential for hazards, including tsunami inundation, liquefaction, slope
stability, and fault rupture.

+ Provided recommendations for preparation of slab subgrade.

» Recommended two pavement sections consistent with the uses intended: parking and City
Street/Treatment Plant Heavy Truck.

s Provided this draft report summarizing explorations, laboratory testing, aquifer testing
methods and results, and recommendations.

3.0 SITE CONDITIONS

3.1 SURFACE CONDITIONS

The wastewater treatment plant is located at 777 River Avenue in Eugene, Oregon. The
improvement project is located near the southwest corner of the facility, approximately 1,200 feet
northwest of the Willamette River. The western portion of the site is relatively flat. The site
slopes to the east and consists of both developed and undeveloped areas. The ground surface
elevation in the western portion of the site is approximately 395 feet above MSL, sloping to
approximately elevation 407 feet above MSL to the east, near our exploration OW-2.

3.2 SUBSURFACE CONDITIONS

We explored the subsurface conditions at the site by advancing five borings at the locations
shown on Figure 2. The borings varied in depth between 21.5 and 45 feet BGS. Appendix A
presents a detailed description of our subsurface investigation. The following sections provide a
summary of the subsurface condition observed.

3.2.1 Interbedded Clay Silt Sand and Gravel

Interbedded clay, silt, sand, and gravel were observed to depths of between 12.5 and 28.5 feet
BGS (approximate elevations 381.5 to 378.5 feet above MSL). This material consists of zones of
loose to medium dense, clayey gravel, clayey sand; and sand interbedded with zones of stiff silt
and clay.
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3.2.2 Gravel
Gravels underlie the clay, silt, sand, and gravel to the terminal depths of the explorations. This
material consists of medium dense to very dense, sandy silt to silty gravel and cobbles.

3.3 GROUNDWATER CONDITIONS

Groundwater was measured in all of the piezometers. Table 1 summarizes the depths at which
groundwater was measured,

Table 1. Measured Groundwater Depth

. Groundwater Depth
Location’ (Feet BGS) Date
OW-1 135 December 12,2007
OW-1 15.5 December 13,2007
OwW-2 27.5 December 13, 2007
PW-1 14.6 December 12, 2007
PW-1 14.7 December 13, 2007

1. Approximate ground surface elevation of 395 feet above MSL at OW-1 and PW-1. Approximate ground surface
elevation of 407 feet above MSL at OW-2.

Groundwater levels will fluctuate with seasonal water level fluctuations in the Willamette River.
We anticipate that the shallow groundwater underlying the site will vary in response to seasonal
changes and other factors not observed during our field work.

4.0 CONCLUSIONS

Based on the results of our subsurface expiorations and analyses, it is our opinion that the site is
suitable for the proposed construction from a geotechnical standpoint provided the
recommendations of this report are incorporated into the project design and implemented during
construction. The following conditions are expected to affect the proposed construction:

i, The proposed shallow spread and strip foundations can be satisfactorily supported on
the undisturbed native soils,
2. The on-site soils are significantly wet of optimum and will only be suitable for use as

structural fill if they can be moisture conditioned to within a few percentage points of
optimum. This may only be possible during periods of extended dry weather. The gravel
encountered in the borings is less moisture sensitive. However, some moisture
conditioning will be required if it is to be used as structural fill.

3. Groundwater was encountered near the surface during our exploration. Dewatering will
be required for excavations that extend below groundwater.
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5.0 SITE DEVELOPMENT RECOMMENDATIONS

5.1 SITE PREPARATION

Demolition includes complete removal of existing site improvements within 5 feet of structural
areas. Utility lines can be completely removed or grouted full if left in place. Existing basement
structures or other voids resulting from removal of existing improvements should be backfilled
with compacted structural fill, as discussed in the “Structural Fill” section of this report. The
bottom of such excavations should be excavated to expose a firm subgrade before filling and
their sides sloped at a minimum of TH:1V to allow for more uniform compaction at the edges of
the excavations.

Materials generated during demolition should be transported off site for disposal or stockpiled in
areas designated by the owner. In general, these materials will not be suitabie for re-use as
engineered fill. However, asphalt, concrete, and base rock materials may be recycled in
accordance with the “Structural Fill” section of this report.

Any organic material and topsoil should be stripped and removed from all structural areas. The
actual stripping depth should be evaluated based on observations made during construction.
Stripped material should be transported off site for disposal or processed and used as fill in
landscaping areas.

52 WET WEATHER CONSIDERATIONS

The near-surface, fine-grained soils encountered at the site are easily disturbed when at a
moisture content that is above optimum moisture content. This will likely be throughout the
year, except between mid-summer through early fall (typically from early July to mid-October). If
not carefully executed, site preparation and utility trench work can create extensive soft areas
and significant subgrade repair costs can result. If construction is planned when the surficial
soils are wet or may become wet, the construction methods and schedule should be carefully
considered with respect to protecting the subgrade to reduce the need to over-excavate
disturbed or softened soil. The project budget should reflect the recommendations below if
construction is planned during wet weather or when the surficial soils are wet.

If construction occurs when the subgrade soils are wet of optimum, site preparation activities
may need to be accomplished using track-mounted excavation equipment that loads removed
material into trucks supported on granular haul roads. The thickness of the granular material for
haul roads and staging areas will depend on the amount and type of construction traffic.
Generally, a 12- to 16-inch-thick mat of granular material is sufficient for light staging areas, but
is generally not expected to be adequate to support heavy equipment or truck traffic. The
granular mat for haul roads and areas with repeated heavy construction traffic typically needs to
be increased to between 18 to 24 inches. The actual thickness of haul roads and staging areas
should be based on the contractor’s approach to site development and the amount and type of
construction traffic. Consequently, the contractor should be responsible for selecting the
locations of staging areas and haul roads, and selecting the appropriate thickness of granular
material for these areas.
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The granular material shouid be placed in one lift over the prepared, undisturbed subgrade and
compacted using a smooth-drum roller without the use of vibratory action. The granular material
should meet the specifications for stabilization material in the “Structural Fill" section of this
report. In addition, a geotextile fabric can be placed as a barrier between the subgrade and
granular material in areas of repeated construction traffic, if required. The geotextile should have
a minimum Mullen burst strength of 250 psi and an AOS between U.S. Standard No. 70 and

No. 100 Sieves,

53 EXCAVATIONS

5.3.1 Pump Station Excavation and Shoring

We understand that the pump station excavation will extend to a depth of 33 feet BGS. Sheet pile
coffer dam techniques are being considered to make the excavation. An 8-foot-thick concrete
plug is planned at the base of the excavation. The lateral earth pressures provided on Figure 3
can be used to design the shoring system if more than one level of bracing is planned.

Shoring with one or fewer levels of bracing can be designed using conventional Rankine theory.
Shoring free to rotate slightly around the base should be designed for active earth pressures
using an equivalent fluid unit weight of 35 pcf above the groundwater table and 80 pcf below
groundwater. This value is hased on the assumption that (1) the walls will not be restrained
against rotation, (2) the ground surface behind the wall is level, (3) adequate drainage is provided
behind the wall to prevent hydrostatic pressure from developing, and (4) the wall is less than
40 feet in height. If shoring is restrained against rotation during backfilling, it should be
designed for an at-rest earth pressure of 55 pcf above groundwater. This value should be
increased to 90 pcf below groundwater level. These values do not include surcharge induced
earth pressures. Surcharge induced earth pressured can be computed using the methods
presented on Figure 4.

Our explorations encountered dense gravel and cobble-sized particles, and it is our opinion that
the sheet piles will encounter difficult driving conditions. Special techniques will likely be
required to drive the sheet piles to the design tip elevation. The piling contractor should be
given the opportunity to review the boring logs in this report and be prepared to pre-drili along
the excavation perimeter. An impact hammer may also be considered. It would be prudent drive
several test piles in order for the contractor to demonstrate that the proposed driving methods
will be capable of achieving the required depth. The sheet pile section selected should be
capable of withstanding the driving stresses.

Dewatering can consist of well points outside the perimeter of the excavation. GeoDesign
completed a pumping test program to develop estimates of hydraulic conductivity in the vicinity
of the planned excavation. The results of the pumping test program are intended for use by the
dewatering contractor to design an appropriate dewatering system. Appendix B of this report
presents the results of the pumping test. Aklternatively, the excavation can be made after the
shoring is in place without the use of a dewatering system. The excavation can be drained of
water after the concrete plug has been poured and the concrete has reached its design strength.
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5.3.2 Utility Excavation

Excavations should stand vertical to a depth of approximately 4 feet, provided groundwater
seepage does not occur. Open excavation techniques may be used to excavate trenches with
depths of between 4 and 8 feet, provided the walls of the excavation are cut at a slope of 1)2H:1V
and groundwater seepage does not occur,

The use of approved temporary shoring is recommended for cuts that extend below groundwater
elevation or if vertical walls are desired for cuts deeper than 4 feet. If shoring is used, we
recommend that the type and design of the shoring system be the responsibility of the
contractor, who is in the best position to choose a system that fits the overall plan of operation.
All excavations should be made in accordance with applicable OSHA and state regulations.

5.3.3 Trench Stabilization

Depending on the depth of required excavations and the potential presence of groundwater, it
may be necessary to over-excavate and place between 1 and 3 feet of trench stabilization
material at the base of trench excavations. The thickness of the stabilization material should be
based on field observations during construction. Trench stabilization rock should meet the
requirements outlined in the "Structural Fill” section of this report and should be placed in one lift
and compacted until it is firm and unyielding. The use of a geotextile fabric may reduce the
amount of stabilization material required.

5.4 STRUCTURAL FILL

Structural fill includes fill beneath foundations, slabs, pavements, any other areas intended to
support structures, or within the influence zones of structures. Fiils should only be placed over a
subgrade that has been prepared in conformance with the “Site Preparation” section of this
report. All material used as structural fill should be free of organic matter or other unsuitable
materials. The material should meet the specifications provided in OSSC 00330. All structural fill
should have a maximum particle size of 4 inches, except as specified, and contain no frozen,
crganic, or other deleterious material. A brief characterization of some of the acceptable
materials and ocur recommendations for their use as structural fill are provided below.

A submittal should be made for each material prior to its use during construction. Each
submittal should include the test information necessary to evaluate the degree to which the
material's properties comply with the properties that were recommended or specified. The
geotechnical engineer and other appropriate members of the design team should review each
submittal.

5.4.1 On-Site Material

The on-site soils encountered at the site are suitable for use as structural fill, provided they meet
the requirements set forth in OSSC 00330.12 (Borrow Material). Based on laboratory test results,
the moisture content of the on-site material is at a moisture content that is higher than the
optimum moisture content for compaction. Therefore, significant moisture conditioning will be
required to use on-site silty soil for structural fill. Accordingly, extended dry weather will be
required to adequately condition the soils for use as structural fill. The gravel encountered in the
borings is less sensitive that the fine-grained soils, but some moisture conditioning should be
anticipated.
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When used as structural fill, the on-site material should be placed in lifts with a maximum
uncempacted thickness of 8 inches and compacted to not less than 95 percent of the maximum
dry density, as determined by ASTM D 1557,

5.4.2 Imported Granular Material

Imported granular material used for structural fill should be pit- or quarry-run rock, crushed rock,
or crushed gravel and sand and should meet the requirements set forth in OS5C 0¢0330.14 and
00330.15. Imported granular material should be fairly well graded between coarse and fine
material, have less than 5 percent by dry weight passing a U.S. Standard No. 200 Sieve, and have
at least two mechanically fractured faces.

When used as structural fill, imported granutar material should be placed in lifts with a maximum
uncompacted thickness of 12 inches and compacted to not less than 95 percent of the maximum
dry density, as determined by ASTM D 1557.

54.3 Floor Slab Base Rock

Imported granular material placed beneath building floor slabs should be clean, crushed rock or
crushed gravel and sand that is fairly well graded between coarse and fine. The granular
materials should have a maximum particle size of 1% inches, have less than 5 percent by dry
weight passing a U.S. Standard No. 200 Sieve, have at least two mechanically fractured faces, and
meet the requirements set forth in OS5C 00641. The imported granular material should be
compacted to not less than 95 percent of the maximum dry density, as determined by ASTM D
1557,

54.4 Pavement Base Rock

Imported granular material used as base rock for pavements should consist of 34- or 1)%-inch-
minus material meeting the requirements set forth in OSSC 00641 {(Aggregate Subbase, Base, and
Shoulders Base Aggregate), with the exception that the aggregate have less than 5 percent by dry
weight passing a U.S. Standard No. 200 Sieve and at least two mechanically fractured faces. The
imported granular material should be placed in lifts with a maximum uncompacted thickness of
12 inches and compacted to not less than 95 percent of the maximum dry density, as determined
by ASTM D 1557,

54.5 Trench Backfill

Trench backfill for the utility pipe base and pipe zone should consist of well-graded granular
material with a maximum particle size of 1 inch and less than 5 percent by dry weight passing a
U.S. Standard No. 200 Sieve, and meet the requirements set forth in OSSC 00405.12 {Bedding)
and 00405.13 (Pipe Zone). The material should be free of roots, arganic matter, and other
unsuitable materials. Backfill for the pipe base and pipe zone should be compacted to at least
90 percent of the maximum dry density, as determined by ASTM D 1557, or as recommended by
the pipe manufacturer,

Within building, pavement, and other structural areas, trench backfill placed above the pipe zone
should consist of imported granular material meeting requirements set forth in OSSC 00405.14
(Class B Backfill). The backfill should be compacted to at least 92 percent of the maximum dry
density, as determined by ASTM D 1557, at depths greater than 2 feet below the finished
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subgrade and 95 percent of the maximum dry density, as determined by ASTM D 1557, within
2 feet of finished subgrade. In all other areas, trench backfill above the pipe zone should be
compacted to at least 92 percent of the maximum dry density, as determined by ASTM D 1557.

54.6 Stabilization Material

Stabilization material for trenches or staging/haul roads should consist of pit- or quarry-run rock,
crushed rock, or crushed gravel and sand and should meet the requirements set forth in OS5C
00330.14 and 0033015, with a minimum particle size of 3 inches and less than 5 percent by dry
weight passing a U.S. Standard No. 4 Sieve. The material should be free of organic matter and
other deleterious material and have at least two mechanically fractured faces. Trench
stabilization material should be placed in one lift and compacted to a firm condition.

5.4.7 Drain Rock

Drain rock should consist of anaular, granular material with a maximum particle size of 2 inches
and should meet the requirements set forth in OSSC 00430.11 (Granular Drain Backfill Material).
The material should be free of roots, organic matter, and other unsuitable materials; have less
than 2 percent by dry weight passing a U.S. Standard No. 200 Sieve (washed analysis); and have
at least two mechanically fractured faces.

6.0 FOUNDATION SUPPORT RECOMMENDATIONS

6.1 SPREAD FOOTINGS

6.1.1 Bearing Capacity

Foundaticns established in the interbedded clay, silt, sand, and gravel observed to an elevation of
approximately 378.5 feet above MSL should be should be proportioned using an allowable
bearing capacity of 2,500 psf. Foundations established in the gravel underlying these soils can
be proportioned used an allowable bearing capacity of 4,500 psf. These values are net bearing
pressures and apply to the total of dead and long-term live loads, and may be increased by one-
third when considering seismic or wind {oads. The weight of the footing and any overlying
backfill can be ignored when calculating footing loads.

We recommend that isolated column and continuous wall footings have minimum widths of 24
and 18 inches, respectively. The bottom of exterior footings should be founded at least

18 inches below the lowest adjacent grade. Interior footings should be founded at least

12 inches below the top of the floor slab. The recommended minimum footing depth is greater
than the anticipated frost depth.

6.1.2 Setftlement

Shallow foundations sized in accordance with our recommended allowable bearing pressure
should experience post-construction settlements of less than 1 inch. We anticipate post-
construction differential settlements of up to half of the total predicted settlement.

6.1.3 Lateral Resistance

Lateral loads can be resisted by passive earth pressure on the sides of footings and by friction on
the base of the footings. We recommend a friction coefficient of 0.35 for footings bearing on the
on-site soils and 0.45 for footings bearing on crushed rock. An equivalent fluid unit weight of
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350 pcf is recommended to compute passive earth pressure acting on footings established above
the groundwater; a value of 160 pcf is appropriate for footings below groundwater. The top

1 foot of soil should be neglected when calculating lateral earth pressures unless the foundation
area is covered with pavement or is inside a building.

6.2 MAT FOUNDATIONS

Mat foundations can also be used as foundation support. We recommend a subgrade reaction
modulus equal to 100 pci for mats established in the interbedded clay, silt, sand, and gravel
ohserved to an elevation of approximately 378.5 feet above MSL; a value of 250 pcf is appropriate
for mats bearing the underlying dense gravel. We recommend that the sustained allowable
contact pressure from dead and long-term live loads not exceed 1,500 psf in the upper
interbedded soils and 4,500 psf in the underlying dense gravel.

6.3 SLABS ON GRADE

A modulus of subgrade reaction of 100 pci can be used for design of the floor slabs established
in the interbedded clay, silt, sand, and gravel observed to an elevation of approximately

378.5 feet above MSL; a value of 250 pcf is appropriate for floors siabs bearing the underlying
dense gravel.

We recommend that the floor slab be supported on at least 6 inches of imported granular
material to provide uniform support and to aid as a capillary break. The imported granular
material should be placed and compacted as previously recommended for aggregate bases.

Flooring manufacturers often require vapor barriers to protect flooring and flooring adhesives
and will warrant their product only if a vapor barrier is installed according to their
recommendations. Actual selection and design of an appropriate vapor barrier, if needed, should
be based on discussions among members of the designh team.

7.0 BELOW-GRADE STRUCTURES

7.1 LATERAL EARTH PRESSURES

Below-grade structures such as the pump station should be designed using the lateral earth
pressures provided on Figure 5. These values do not include lateral earth pressures induced by
surcharge or seismic loads.

Surcharge loads can be computed using the methods presented on Figure 4. Seismic lateral
forces can be calculated using a dynamic force equal to 6H? pounds per linear foot of wall (where
H is the wall height). The seismic force should be applied as a distributed load with the centroid
located at 0.6H from the wall base. The values provided in this section are unfactored.

7.1.1  Uplift Resistance

We recommend that the pump station be designed to resist buoyancy forces associated with a
groundwater depth of 8 feet BGS. Uplift forces due to buoyancy can be resisted through a
combination of dead weight and frictional resistance between the soil and structure walls. The
values presented in Table 2 can be used to compute uplift resistance for below-grade walls with
one or fewer levels of bracing.

[@FDEsIGN: 9 BrownCald-42-01:032108



Table 2. Uplift Frictional Resistance

Uplift Resistance
Condition (pounds)
Below Groundwater Above Groundwater
Braced Condition 5.5 H? 11 H?
Cantilever Condition 3.5 H¢? 7 H

For walls that have more than one level of bracing, we recommend using a friction coefficient of
0.4 for shell sidewalls in contact with the surrounding native soils; the normal force against the
sidewalls can be computed using the values on Figure 3. The values in this section are
unfactored.

8.0 PAVEMENT DESIGN RECOMMENDATIONS

The pavement subgrade should be prepared in accordance with the previously described site
preparation, wet weather construction, and structural fill recommendations. These
recommendations result in a subgrade that consists of gravel or sandy material that is either
scarified and compacted to specifications presented in the “Structural Fill" section of this report in
cut areas or compacted as structural fill in fill areas. We were not provided with specific traffic
volumes and have made the following assumptions for standard- and heavy-duty pavement
sections:

1. Standard-Duty Paving: 200 automobiles per day with a 20-year design life
2. Heavy-Duty Paving: 200 automobiles and 20 trucks per day, 20-year design life

We conducted our analyses using AASHTO methods and the following parameters:

o CBRequaito4

+ Reliability of 85 percent

« Terminal serviceability of 2.0

e Structural coefficient of 0.42 for AC

s Structural coefficient of 0.10 for crushed base rock

if these assumptions are incorrect, GeoDesign should be contacted to revise the design pavement
section thicknesses. Qur recommended pavement design sections are presented in Table 3,

Table 3. Pavement Design Recommendations

. S AC Thickness Crushefj Base
Design Criteria . Rock Thickness
{inches) ,
{inches)
Standard-Duty Paving 2.5 6
Heavy-Duty Paving 3.0 8
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All thicknesses are intended to be the minimum acceptable. The design of the recommended
pavement section is based on the assumption that construction will be completed during an
extended period of dry weather and that the subgrade has been improved in accordance with the
recommendations in this report. Wet weather construction will require an increased thickness of
aggregate base.

The aggregate base should conform to the requirements set forth in OSSC 02630, with the
addition that the material contains no more than 5 percent by dry weight passing a U.S. Standard
No. 200 Sieve. Aggregate base should be placed in cne lift and compacted to not less than

95 percent of the maximum dry density, as determined by ASTM D 1557. The AC should
conform to the requirements set forth in OSSC 00745 and be compacted to 91 percent of the
maximum specific gravity of the mix or as required be the local jurisdiction.

9.0 SEISMIC DESIGN CRITERIA

9.1 DESIGN GROUND MOTIONS
We understand that the facility will be designed and constructed in accordance with SOSSC, which
is based on the 2006 IBC. Base shear forces can be computed using the parameters provided in
Table 4.

Table 4. Seismic Design Parameters

Parameter Short Period 1 Second Period
(T, = 0.2 second) (T, = 1.0 second)

Spectral Acceleration, S (MCE) 5 =068g S =0349g
Site Class D
Site Coefficient, F F =126 F =173
Adjusted Spectral Acceleration, S B B
MCE) 5,.=086g S, = 0.58¢g
Design Spectral Response
Acceleration Parameters, S, 5,=057¢g 5,=03%g
{two-thirds MCE)
Design PGA, S (two-thirds MCE) 0.23¢g

9.2 SEISMIC HAZARDS

9.2.1 Liquefaction

Liguefaction is caused by a rapid increase in pore water pressure that reduces the effective stress
between soil particles to near zero. Granular soils, which rely on interparticle friction for
strength, are susceptible to liquefaction until the excess pore pressures can dissipate. In
general, loose, saturated, sandy soils with low silt and clay contents are the most susceptible to
liquefaction. Silty soils with low plasticity are moderately susceptible to liguefaction under
relatively higher levels of ground shaking.
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Based on our subsurface exploration program and analysis, the liquefaction potential at the site
is jow.

9.2.2 Tsunami and Seiche

The site is inland and elevated away from tsunami inundation zones and away from large bodies
of water that may develop seiches. Seiche and tsunamis are not considered a hazard in the site
vicinity.

9.2.3 Siope Stability

Earthquake-induced landsliding generally occurs in steeper slopes comprised of relatively weak
soil deposits. The site and surrounding area is relatively flat, and landslides are unlikely during
postulated seismic scenarios.

924 Fault Rupture
There are no potentially active faults mapped adjacent to or underlying the site. Therefore, it is
our opinion that the risk of fault rupture at the site is low.

10.0 OBSERVATION OF CONSTRUCTION

Satisfactory earthwork and foundation performance depends to a large degree on the quality of
construction. Subsurface conditions observed during construction shoutd be compared with
those encountered during the subsurface explarations. Recognition of changed conditions often
requires experience; therefore, qualified personnel should visit the site with sufficient frequency
10 detect whether subsurface conditions change significantly from those anticipated. In addition,
sufficient observation of the contractor's activities is a key part of determining that the work is
completed in accordance with the construction drawings and specifications.

11.0 LIMITATIONS

We have prepared this report for use by Brown and Caldwell and other members of the design
and construction team for the proposed Metropolitan Wastewater Management Commission
Pretreatment Expansion in Eugene, Oregon. The data and report can be used for estimating
purposes, but our report, conclusions, and interpretations should not be construed as a warranty
of the subsurface conditions and are not applicable to other sites,

The explorations indicate soil conditions only at specific locations and only to the depths
penetrated. They do not necessarily reflect soil strata or water level variations that may exist
between exploration locations. If subsurface conditions differing from those described are noted
during the course of excavation and construction, re-evaluation will be necessary.

The site development plans and design details were not finalized at the time this report was
prepared. When the design has been finalized and if there are changes in the site grades or
location, configuration, design loads or type of construction for the buildings, the conclusions
and recommendations presented may not be applicable. If design changes are made, we should
be retained to review our conclusions and recommendations and to provide a written evaluation
or modification.
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The scope of our services does not include services related to construction safety precautions,
and our recommendations are not intended to direct the contractor's methods, techniques,

sequences or procedures, except as specifically described in our report for consideration in
design.

Within the limitations of scope, schedule, and budget, our services have been executed in
accordance with the generally accepted practices in this area at the time this report was
prepared. No warranty or other conditions, expressed or implied, should be understood.

L2 2 4

We appreciate the opportunity to be of continued service to you. Please call if you have questions
concerning this report or if we can provide additional services.

Sincerely,

GeoDesign, Inc.

Brett A. Shipton, P.E, G.E
Senicr Associate Engineer

=

Scott V. Mills, P.E., G.E. | [EXPIRES: 6/30/05]
Principal Engineer 7
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APPENDIX A
FIELD EXPLORATIONS

GENERAL

Subsurface conditions for this phase of work were explored by drilling two borings (B-1 and B-2),
two observation wells (OW-1 and OW-2), and one pumping well (PW-1). The borings were drilled
to a maximum depth of 45 feet BGS using push-probe drilling techniques. The pumping well and
observation well explorations were completed using roto-sonic drilling techniques. Drilling
services were provided by Boart Longyear of Tualatin, Oregon, on November 9, December 11, and
December 12, 2007. The exploration logs are presented in this appendix. The exploration
Jocations were determined in the field, measured from existing physical features and should be
considered accurate only to the degree implied by the methods used.

A member of our geotechnical staff observed the explorations. We obtained representative
samples of the various soils encountered in the explorations for geotechnical laboratory testing.
Classifications and sampling intervals are presented on the exploration logs included in this
appendix.

SOIL SAMPLING
Representative soil samples were obtained from the borings using one of the following methods:

» SPTs were performed the borings in general conformance with ASTM D 1586. The sampler
was driven with a 140-pound hammer free-falling 30 inches. The number of blows required
to drive the sampler 1 foot, or as otherwise indicated, into the soils is shown adjacent to the
sample symbols on the exploration logs. Disturbed sand samples were obtained from the
split barrel for subsequent ciassification and index testing.

» Representative disturbed grab samples were collected from the sonic explorations at selected
intervals,

SOIL CLASSIFICATION

The soil samples were classified in accordance with the “Exploration Key” {Table A-1) and “Soil
Classification System” (Table A-2), which are included in this appendix. The exploration logs
indicate the depths at which the soils or their characteristics change, although the change
actually could be gradual. If the change occurred between sample locations, the depth was
interpreted. Classifications and sampling intervals are presented on the exploration logs in this
appendix.

LABORATORY TESTING
CLASSIFICATION
The soil samples were classified in the laboratory to confirm field classifications. The laboratory

classifications are presented on the exploration logs if those classifications differed from the field
classifications.
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MOISTURE CONTENT

We determined the natural moisture content on selected samples in general accordance with
ASTM D 2216. The natural moisture content is a ratio of the weight of the water to dry soil in a
test sample and is expressed as a percentage. The test results are presented on the exploration
logs in this appendix.

GRAIN-SIZE TESTING

Grain-size testing was completed on two selected samples from borings B-1 and B-2, Testing
included percent fines determinations in general accordance with ASTM C 136 and ASTM D 1140,
Plots of the grain-size distribution for the samples tested are provided in this appendix. The
results of the percent fines testing are presented on the exploration logs and on Figure A-6
incfuded in this appendix.
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SYMBOL

SAMPLING DESCRIPTION

K o o= - om . .

O

Location of sample obtained in general accordance with ASTM D 1586 Standard Penetration Test

with recovery

Location of sample obtained using thin-wall Shelby tube or Geoprobe® sampler in general
accordance with ASTM D 1587 with recovery

Location of sample obtained using Dames & Moore sampler and 300-pound hammer or pushed

with recovery

Location of sample obtained using Dames & Moore or 3-inch-O.D. split-spoon sampler and 140-
pound hammer or pushed with recovery

Location of grab sample

Rock coring interval

Water level during drilling

Water level taken on date shown

Graphlc Log of Soil and Rock Types

./

Observed contact
between soil or rock units
(at depth indicated)

Inferred contact between
soil or rock units

(at approximate depths
indicated)

GEOTECHNICAL TESTING EXPLANATIONS

ATT Atterberg Limits PP Pocket Penetrometer
CBR California Bearing Ratio P200 Percent Passing U.S. Standard No. 200
Sieve
CON Consolidation
RES Resilient Modulus
DD Dry Density
SIEV Sieve Gradation
DS Direct Shear
TOR Torvane
HYD Hydrometer Gradation
ucC Unconfined Compressive Strength
MD Moisture-Density Relationship
VS Vane Shear
0oC Organic Content
kPa kilopascal
P Pushed Sample
ENVIRONMENTAL TESTING EXPLANATIONS
CA Sample Submitted for Chemical Analysis ND Not Detected
P Pushed Sample NS No Visible Sheen
PID Photoionization Detector Headspace SS Slight Sheen
Analysis
. MS Moderate Sheen
ppm Parts per Million
HS Heavy Sheen
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RELATIVE DENSITY - COARSE-GRAINED SOILS

Reatve Densiy | SundardPenetration | Dames & Mave Sampler | Dae & Moot Sampler
Very Loose 0-4 0-11 0-4
Loose 4-10 11-26 4-10
Medium Dense 10-30 26 -74 10-30
Dense 30-50 74-120 30-47
Very Dense More than 50 More than 120 More than 47

CONSISTENCY - FINE-GRAINED SOILS

Consistenc Standard Penetration | Dames & Moore Sampler | Dames & Moore Sampler | Unconfined Compressive
y Resistance (140-pound hammer) (300-pound hammer) Strength (tsf)
Very Soft Less than 2 Less than 3 Less than 2 Less than 0.25
Soft 2-4 3-6 2-5 0.25-0.50
Medium Stiff 4-8 6-12 5-9 0.50-1.0
Stiff 8-15 12-25 9-19 1.0-2.0
Very Stiff 15-30 25-65 19 - 31 2.0-4.0
Hard More than 30 More than 65 More than 31 More than 4.0
PRIMARY SOIL DIVISIONS GROUP SYMBOL GROUP NAME
CLEAN GRAVELS
GRAVEL (< 5% fines) GW or GP GRAVEL
(more than 50% of GRAVEL WITH FINES GW-GM or GP-GM GRAVEL with silt
coarse fraction | 5%and <12%fines) | GW-GC or GP-GC GRAVEL with clay
COARSE-GRAINED retained on GM silty GRAVEL
No. 4 sieve) GRAVELS WITH FINES GC clayey GRAVEL
SOILS (> 12% fines)
GC-GM silty, clayey GRAVEL
(more than 50% CLEAN SANDS
o305 | P (St fines)
' (S0% or more of SANDS WITH FINES SW-SM or SP-SM SAND with silt
coarse fraction | & 2%and < 12%fines) SW-SC or SP-SC SAND with clay
passing SM silty SAND
. SANDS WITH FINES
No. 4 sieve) & 12% fines) SC clayey SAND
SC-SM silty, clayey SAND
ML SILT
FINE-GRAINED CL CLAY
Liquid limit less than 50
SOILS Iquid IImit less than CL-ML Si|ty CLAY
(50% or more SILT AND CLAY oL ORGANIC SILT or ORGANIC CLAY
i MH SILT
passing i
No. 200 sieve) L'q“";r'gt';fo or CH CLAY
OH ORGANIC SILT or ORGANIC CLAY
HIGHLY ORGANIC SOILS PT PEAT
I\Cn&g;l;::;.n ON ADDITIONAL CONSTITUENTS
Secondary granular components or other materials
Term Field Test such as organics, man-made debris, etc.
Silt and Clay In: Sand and Gravel In:
q very low moisture, Percent | Fine.Grained Coarse- Percent Fine-Grained Coarse-
Y dry to touch Soils Grained Soils Soils Grained Soils
moist damp, without <5 trace trace <5 trace trace
visible moisture 5-12 minor with 5-15 minor minor
wet visible free water, >12 some silty/clayey 15-30 with with
usually saturated > 30 sandy/gravelly sandy/gravelly
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BORING LOG BROWNCALD-42-01-B1-2_OW1-2_PW1.GP) GEODESIGN.GDT

z
3 Ox|G | w| astowcount INSTALLATION AND
DEPTH | © MATERIAL DESCRIPTION g5 é § @ MOISTURE CONTENT % COMMENTS
FEET | Wo| Q| Z| [0 rRaD% 7] CORE REC%
I~ [} =
L 00 o 0 50 100
' 7%‘3 Medium dense, brown, clayey GRAVEL N
b3 (GO), with sand; moist. R
25—
B 16 -
: ﬂ A
E A
| Stiff, gray CLAY (CL), trace organics; 6.0 P
| moist. -
7.5 S
| ©o 18
E L A&
Loose to medium dense, light brown to 90
gray SAND (SP); moist. R
IRSE:
| Very dense, brown to gray, sandy | 125
GRAVEL (GP), trace silt; moist. S
- 60
SIEV H:| ®
grades to medium dense, brown, and ;20
wet at 20.0 feet D A
| Exploration completed at a depth of 21.5 SR Surface elevation was not
measured at the time of
22.5 —| 21.5 feet. exploration.
25.0 —
27.5 —
30.0 0 . . . . 50 . 100

DRILLED BY: Boart Longyear

LOGGED BY: DMR

COMPLETED: 11/09/07

BORING METHOD: push probe (see report text)

BORING BIT DIAMETER: 2-inch
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DEPTH
FEET

] GRAPHIC LOG

MATERIAL DESCRIPTION

A BLOW COUNT INSTALLATION AND
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Medium dense, brown to light brown,
) sandy GRAVEL with silt (GP-GM); wet.

grades to dense and light brown at 4.0

grades to medium dense and brown at

grades to dense at 20.0 feet

===

23

SIEV o

275 | 26.5 feet.

30.0

Exploration completed at a depth of

26.5 Surface elevation was not
oo oon measured at the time of
exploration.

DRILLED BY: Boart Longyear

0 50 100

LOGGED BY: DMR COMPLETED: 11/09/07

BORING METHOD: push probe (see report text)

BORING BIT DIAMETER: 2-inch
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DEPTH
FEET

40

Exploration completed at a depth of
25.0 feet.

4
8 Ozl g | asowcom INSTALLATION AND
U <2 =| =| @ MOISTURE CONTENT %
I MATERIAL DESCRIPTION S| =
§ EJD E’ ; [I11] RQD% CORE REC%
5 0 50 100
ofg) ASPHALT CONCRETE. /1 03 : S
Dark brown, clayey GRAVEL (GC), trace :
sand; moist. :
I Dark brown, gravelly, ciayey SAND (SO, | *
moist. Z :
: 5
: &
| ® S
_______________________ s
Light brown to gray, sandy, silty, gravelly | 13- : e
COBBLES; wet. Z ¢ N
: A 4
B4 Light brown to gray, sandy, silty GRAVEL | 180 Z
{ with cobbles (GM); wet.
becomes light brown with trace cobbles
at 20.0 feet
25.0 X Surface elevation was not

measured at the time of
exploration.

DRILLED BY: Boart Longyear

0

LOGGED BY: DMR

50 100

COMPLETED: 12/12/07

BORING METHOD: sonic drilling (see report text)

BORING BIT DIAMETER: 4-inch
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z
3 Ox|G | w| astowcount INSTALLATION AND
DEPTH | © MATERIAL DESCRIPTION g5 é § @ MOISTURE CONTENT % COMMENTS
FEET | éD E’ < | I Raow CORE REC%
" 5 0 50 100
~ [e%8 Brown, sandy GRAVEL (GP); moist. N R
V77 Dark brown, sandy CLAY (CL); dry to 35
moist. Z :
5— :
T becomes light brown to dark gray with Z
10— trace gravel and moist at 8.7 feet : e
T[Tl Dark brown to gray SILT (ML), trace | '3
T sand; moist. Z ;
15— :
| Light brown, gravelly SAND (SP), trace | 220
cobbles; moist. : .
i3
Y
Dark brown CLAY with gravel (CL); 27.5 :
moist. 285
Light brown, sandy, gravelly, silty Z ¥ )
COBBLES; wet. :
Exploration completed at a depth of 35.0 oo oo Surface elevation was not
N 35.0 feet. exploration.
0 SR
DRILLED BY: Boart Longyear LOGGED BY: DMR COMPLETED: 12/12/07
BORING METHOD: sonic drilling (see report text) BORING BIT DIAMETER: 4-inch
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pd
3 Ox|G | w| astowcount INSTALLATION AND
3 z| 2 o COMMENTS
DEFTH | £ MATERIAL DESCRIPTION Slai| | S| @ MOISTURE CONTENT%
& é |,_,_J 5’ [I11] RQD% CORE REC%
0 6 0 50 100
7'\ ASPHALT CONCRETE. /1 03 S
b Brown, gravelly CLAY (CL); moist. :
5— :
| becomes sandy with trace cobbles at 9.0 Z 5
10— feet ; g
S
| Brown, sandy, clayey GRAVEL with | 12.5 : 5 ¢
cobbles (GC); moist. § - s
: = Y
e Z . Y
Light brown, clayey, sandy, silty GRAVEL | >0 :
(GM); wet.
trace cobbles at 19.5 feet Z
Brown, silty, gravelly COBBLES; wet. 21.0
becomes light brown at 24.0 feet Z
| Light brown, gravelly, silty SAND (SM); | 255
wet.
becomes light brown to gray at 33.0
feet Z
Light brown, sandy, silty GRAVEL (GM), 37.0
trace cobbles; wet.
0 . . . . 50 . . 100

DRILLED BY: Boart Longyear

LOGGED BY: DMR

COMPLETED: 12/11/07

BORING METHOD: sonic drilling (see report text)

BORING BIT DIAMETER: 4-inch

Off 503

GEONNENE

15575 SW Sequoia Parkway - Suite 100
.968.8787 Fax 503.968.3068

BROWNCALD-42-01

BORING PW-1

Portland OR 97224

MARCH 2008

METROPOLITAN WASTEWATER MGMT COMMISSION
EUGENE, OR

FIGURE A-5




PRINT DATE: 3/21/08:0B

BORING LOG BROWNCALD-42-01-B1-2_OW1-2_PW1.GP) GEODESIGN.GDT

z
3 Ox|G | w| astowcount INSTALLATION AND
= —
DEPTH | 2 MATERIAL DESCRIPTION |5 | Z| @ wmoisTURE ConTENT % COMMENTS
FEET | Z Dol 2 RQD% [ )
2 WO 0 | < | [IDRQD% [Z7] CORE REC%
[~4 w =l v
40 O 0 50 100
EEN (continued from previous page) oo oo
-39
B
Exploration completed at a depth of : Surface elevation was not
B measured at the time of
45.0 feet. exploration.
50 —
55 —
60 —
65—
70 —
75 —
80 SR
DRILLED BY: Boart Longyear LOGGED BY: DMR COMPLETED: 12/11/07

BORING METHOD: sonic drilling (see report text)
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

BOULDERS

COBBLES

GRAVEL

SAND

FINES

COARSE |  FINE

COARSE

MEDIUM

FINE

SILT

| CLAY

KEY

EXPLORATION

NUMBER

SAMPLE DEPTH

(FEET)

MOISTURE CONTENT
(PERCENT)

D60

D50

D30

D10

D5

GRAVEL
(PERCENT)

SAND
(PERCENT)

SILT CLAY
(PERCENT) | (PERCENT)

B-1

15.0

8

9.08

5.94

1.36

0.08

55 35

10

B-2

20.0

13

9.94

6.77

2.09

0.18

58 35

7
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SAMPLE INFORMATION SIEVE ATTERBERG LIMITS
MOISTURE |  DRY
EXPLORATION s§¥$hE ELEVATION (CPcE)r’z\lcTEErL\lTT) DEL“CSF')TY GRAVEL SAND P200 Li%IUI'TD PLL'I“lalTT'C PUI*’\SIB'E‘;('TY
NUMBER | (reery | (FEED (PERCENT) | (PERCENT) | (PERCENT) | (pERCENT) | (PERCENT) | (PERCENT)
B-1 10.0 29
B-1 15.0 8 55 35 10
B-2 5.0 10
B-2 10.0 9
B-2 20.0 13 58 35 7
OW-1 9.0 10
OW-1 14.0 6
ow-2 9.0 16
ow-2 24.0 4
ow-2 29.0 16
PW-1 4.0 7
PW-1 14.5 6
DESIG NLZ) BROWNCALD-42-01 SUMMARY OF LABORATORY DATA
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APPENDIX B
AQUIFER PUMPING TEST

INTRODUCTION

This appendix summarizes the methods and results of aquifer testing activities conducted by
GeoDesign at the site on December 14, 2007 from 7:48 a.m to 2:53 p.m. The scope of services
related to the aquifer testing is summarized in the main text of this report.

PUMPING AND OBSERVATION WELL INSTALLATIONS

Between December 11 and 13, 2007, one pumping well (PW-1) and two observation wells {OW-1
and OW-2) were installed at the locations indicated on Figure 2. Pumping well PW-1 was
constructed with 6-inch-diameter PVC with a 0.040-inch slot screen from approximately 15 to

45 feet BGS. Observation well OW-1 was constructed with 2-inch-diameter PVC with a 0.020-inch
stot screen from approximately 10 to 25 feet BGS. Observation well OW-2 was constructed with
2-inch-diameter PVC with a 0.020-inch slot screen from approximately 20 to 35 feet BGS. Each
well was constructed using a filter pack sized appropriately for the screen slot width, a bentonite
seal, and a flush-mount concrete well monument. Depths to groundwater encountered in the
wells are summarized in “Groundwater Conditions” section of this report. Boring logs for PW-1
and OW-1 are presented in Appendix A.

Following installation, the pumping well was developed by pumping approximately 1,460 gallons
of water from the well using different flow rates. After removal of this volume of water, turbidity
was greatly reduced in the efffuent, with the well producing relatively clear water.

AQUIFER TESTING ACTIVITIES

Upon completion of well developmaent, a preliminary step-drawdown test was conducted on
pumping well PW-1 using a 5-horsepower, submersible Aermotor Series A-5055-500 pump
operated by the drilling subcontractor. The pump intake was placed approximately 40 feet BGS.
The preliminary step testing indicated that a pumping rate of 40 to 50 gpm was sustainable in
the pumping well, and at the same time, achieved a level of drawdown similar to the anticipated
needs of the planned excavation. Following preliminary step-drawdown testing, the water levels
were allowed to stabilize overnight. Pressure transducers equipped with data loggers were
installed in each well.

An approximately 5.2-hour drawdown pumping test was performed on pumping well PW-1 on
December 14, 2007. Prior to pumping, baseline (static) water levels were recorded in the wells,
and the data loggers were initiated to record measurements at 5- to 10-second intervals.
Pumping well PW-1 was pumped for approximately 60 minutes at a pumping rate of 35 gpm
followed by a pumping rate of 40 gpm for the remainder of the drawdown test. The specific
capacities measured for PW-1 at pumping rates of 35 gpm and 40 gpm was 4.1 and 2.6 gpm per
foot of drawdown, respectively.
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Pumped water was routed directly into the adjacent concrete-lined wet well wastewater basins.
Flow rates were measured using a 4-inch McCrometer flow meter with instantaneous rate and
totalizer capability. The drawdown response was measured in the pumping well and observation
wells using a combination of hand measurements with a Slope Indicator® electronic water level
indicator and LevelTroll® pressure transducer recorders. The pumping phase was terminated
when water levels in the pumping well reached relatively stable conditions (approximately

14.5 feet of drawdown). Upon termination of pumping, recovery water level readings were
obtained in the pumping well and cbservation wells. Recovery measurements were obtained
using pressure transducers until at least 95 percent recovery was achieved in each well.

Depth-to-water measurements obtained prior to and after the pumping test indicated that the
water table was falling at a rate of approximately 0.0071 foot per hour. This may be attributed to
local influences related to the nearby Willamette River (e.g., changes in stage) and precipitation
patterns (e.g., barometric pressure changes and recharge patterns) prior to and during the
testing.

A summary of measurements obtained at the completion of the pumping phase are presented in
Table B-1.

Table B-1. Summary of Pumping Phase Measurements

Distance from Total Drawdown at End !lenp;i;;;‘\:l;:;;at
Measurement Point Pumped Well of Pumping Phase Phase 9
(feet) (feet) (feet BCS)
Pumping Well PW-1 0 15.4 30.2
Observation Well OW-1 65 0.04' 15.7
Observation Well OW-2 235 0.00 27.6

1. After correcting for natural water level decline.
AQUIFER TESTING ANALYSIS AND RESULTS

Drawdown and recovery water level measurements from the pumping test were analyzed to
develop estimates of transmissivity (T} and hydraulic conductivity (K) at the site. Field
ohservations from the drilling activities indicate that the cobbles, gravels, and sands located
within the aquifer may differ in fines content {silt and/or clay) on a local scale, which can
significantly affect the hydraulic conductivity. The aquifer is considered to be unconfined and
heterogeneous.

The pumping test data were analyzed using a combination of established methods (Neuman,
Jacob and Theis) using both drawdown and recovery water level data in PW-1 and OW-1.
Estimates derived from observations in OW-1 were generally much higher than estimates derived
from the pumping well data, and many of these analyses were not considered due to
uncertainties associated with the small amount of drawdown (0.04 foct) and background
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influences affecting changes in the water table. Drawdown due to pumping was not observed in
OW-2; therefore, data from this observation well was not used in the analysis.

The estimates of hydraulic conductivity are presented in Table B-2. The estimates summarize a
range of retained values derived from different analytical methods using several sets of data. The
transmissivity (defined as the amount of water that can be transmitted horizontally through a
unhit width by the full saturated thickness of the aquifer, under a hydrautic gradient of 1} ranged
considerably and may represent geologic heterogeneity at a local scale. The transmissivity values
are considered appropriate based on the data from PW-1, which ranged from approximately
3,000 gpd/ft to over 37,000 gpd/ft. Hydraulic conductivity is calculated by dividing the
transmissivity by the saturated thickness of the aquifer. For purposes of this report, the aquifer
thickness is assumed to be approximately 100 feet. A range of resulting hydraulic conductivity
values, based on the December 2007 pumping test, is presented in Table 8-2.

Table B-2. Hydraulic Conductivity Estimates

Hydraulic Conductivity

C nt
{feet per day) omme

Retained range of estimated values based on

41050 observed data from PW-1

CONCLUSIONS

Analysis of the December 14, 2007 pumping test data indicate that a well point dewatering
system may be feasible for the planned excavation; however, the pumping data indicate that very
close well spacing may be necessary to produce the desired dewatering effect, and cumulative
pumping rates of over 1,200 gpm may be needed to temporarily dewater an excavation footprint
of approximately 400 square feet,
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ACRONYMS

AASHTO American Association of State Highway and Transportation Officials
AC asphalt concrete

AQS apparent opening size

ASCE American Society of Civil Engineers

ASTM American Society for Testing and Materials

BGS below the ground surface

CBR California bearing ratio

FS factor of safety

g gravitational acceleration (32.2 feet/second?)
gpd/ft gallons per day per foot

gpm gallons per minute

HV horizontal to vertical

IBC International Building Code

MCE maximum credible earthquake

MSL mean sea level

NEHRP National Earthquake Hazards Reduction Program
OSHA Occupational Safety and Health Administration
0SSsC Oregon Standard Specifications for Construction (2002)
pcf pounds per cubic foot

pci pounds per cubic inch

PGA peak ground acceleration

psf pounds per square foot

psi pounds per square inch

Ve polyvinyl chloride

SOSSC State of Oregon 2007 Structural Specialty Code
SPT standard penetration test
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