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Geotechnical and Geological Feasibility Assessment – 1st Phase
Proposed Under Canvas® Development
Portions of Parcels 04101200002100 and 04110700000200
Klickitat County, Washington

Introduction
Aspect Consulting, LLC (Aspect) completed a Geotechnical and Geological Feasibility Assessment
for the proposed Under Canvas® Columbia River Gorge Project (Project) to be constructed on the
southern portions of Parcels 04101200002100 and 04110700000200 located in Klickitat County
(County), Washington (Site). The review included information from readily available public
sources and provided by Environmental Science Associates (ESA). This memorandum summarizes
our findings and provides geotechnical and water supply considerations and recommendations for
the next project phase.

Project Understanding
The proposed development will be constructed on parcels 04101200002100 and 04110700000200,
which are part of active timber properties with ongoing harvesting and replanting. Based on sites
operated by Under Canvas® and preliminary concepts, the proposed development will include
constructing a luxury campground with amenities including:
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•

Approximately 100 guest tents, approximately two communal bathroom facilities in
prefab, and mobile structures comprised of three to six bathroom units placed
approximately 250 feet from tents without bathrooms.

•

A Lobby/Check-in tent with adjacent commercial kitchen trailer that will provide food
service (Approximately 4,500 square-foot (sf) pad and 3,200 sf interior).

•

Space for gravel parking areas and onsite activities such as a volleyball court, horseshoe
area, and/or yoga deck.

•

ADA-accessible parking spaces, camping tents, and bathroom facilities.

•

Laundry/Housekeeping staging area and approximately two communal fire pits.

Aspect has been retained by ESA | Environmental Science Associates to complete a Geotechnical
and Geological Feasibility Assessment of the Site to support project development design. We
understand the scopes of services are being separated into multiple phases to facilitate property
purchase agreements and development plans. This first phase is to assess the feasibilities of
developing a domestic water supply well that could produce between 8,000 and 10,000 gallons per
day (gpd), determining Washington Department of Health (DOH) process requirements for
approval, and determining onsite waste disposal conditions for sizing and locating septic systems.
Due to the ongoing COVID-191 restraints, the septic inspection has been postponed until the State
of Washington relaxes the stay-at-home orders for nonessential works. Based on current
communications, on May 4, 2020, the state will lift the order and we will proceed with the septic
scope at that time. Results of the study will be presented in a separate memorandum.

Site Description
The Site is located between Husum and BZ Corner, east of Washington State Route (SR) 141, and
will be sited on a newly created approximately 120-acre parcel comprised of tax parcels
04101200002100 and 04110700000200. The Site is accessed via Oak Ridge Road, a designated
County road, and a series of established logging roads across adjacent parcels.
Previous Site use consists of commercial logging; existing improvements are limited to unpaved
logging roads and a manmade pond. The most recent harvest on these parcels occurred between
2013 and 2015, with no replanting post-2015 in the parts planned for the Under Canvas®
Development. Forest roads traverse the properties and some rudimentary culverts and surface water
controls likely exist crossing drainages. No existing buildings or other structures were identified in
the September 2018 aerial imagery.
The Site is elevated on a butte that is designated as ‘Resource Lands’ under Klickitat County
zoning. The White Salmon River courses north to south along the edge of the southwestern corner
of the property. The southwest corner of the Site is overlaid by a Wild and Scenic Corridor
designation. The Site slopes generally from east to west, with undulations and drainages outletting
toward the south/southwest.
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Geologic and Hydrogeologic Conditions
Local Geologic Stratigraphy
The surficial geology and primary stratigraphic units in the project area include (from youngest to
oldest) (Korosec, 1987; Figure 1):

•

Surficial deposits: Quaternary alluvium (Qa) and Quaternary landslide (Qls),

•

Younger volcanics: Quaternary basalt flows (unnamed) (Qvb), Quaternary Gilmer
Creek basalt (Qvb(gc)), and Quaternary Ice Cave basalt (Qvb(ic))

•

Columbia River Basalt Group (CRBG): Miocene Ellensburg Formation (Mv(e)),
Miocene Wanapum basalt, Frenchman Springs (Mv(wfs)), and Miocene Grande Ronde
basalt (Mv(g)).

The Site is located within the fault-blocked western margin of the CRBG, which was deposited
during the Miocene (23 to 5 million years before present [ybp]) and consists of widespread
extrusion of numerous basalt flows originating from vents in the Pasco, Washington area. The
CRBG units mapped on the east side of the Site include the Wanapum basalt, Frenchman Springs
(Mv(wfs)), and Miocene Grande Ronde basalt (Mv(g)), which are comprised of numerous flows of
variable lateral extent and range from several feet to hundreds of feet thick. The thicker flows
generally include a sequence of colonnade and massive basalt. The top of the Mv(wfs)) usually
consists of vesicular basalt, which generally represents the primary water-bearing zone within the
flow. Thinner flows are generally weathered, altered, rubbly or vesicular flow tops and bottoms
with a fractured interior.
Fault blocks formed following the deposition of the CRBG, during periods of northwest-southeast
compression between the late Miocene and early Pleistocene (7 million to 100,000 ybp; Newcomb,
1969). The compression resulted in the formation of the southwest-northeast trending folds
(synclines and anticlines) and faults in the region, including the southwest-northeast trending
normal fault immediately to the south of BZ Corner and a concealed syncline extending through
Husum.
Superimposed upon the major southwest-northeast trending structures are several northwestsoutheast trending normal faults that are mapped as high-angle (nearly vertical) faults with the
southwestern side downthrown. Faults with significant displacement often develop a sheared and
clayey gouge zone that acts as a barrier to groundwater flow, while faults with little displacement
often have fractured zones that can act as conduits for groundwater movement and locally increase
groundwater flow. Due to the significant displacement of the CRBG formations in the area, it is
assumed that the faults act as a barrier to groundwater flow within the CRBG.
Following the deposition of the CRBG and the subsequent faulting and folding, the ancestral White
Salmon River eroded a valley through the CRBG, depositing unconsolidated alluvial sediments.
Later, a series of Quaternary basalt flows flooded the valley, burying the unconsolidated alluvial
sediments (Bell Design Company, 2002). The Quaternary basalt flows in the vicinity of the project
area include undifferentiated basalt flows (Qvb), Gilmer Creek basalt (Qvb(gc)), and the Ice Cave
basalt (Qvb(ic)). Of these units, the Gilmer Creek basalt (Qvb(gc)) is mapped on the west side of
the Site and generally surrounds the Wanapum basalt, Frenchman Springs (Mv(wfs)), and Miocene
Grande Ronde basalt (Mv(g)) units in the area.
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According to the Washington Department of Natural Resources (DNR), the Site is mapped as a prehistoric (>150 years), deep-seated landslide (Mickelson et al., 2018). The failure depth is estimated
to be approximately 135 feet below ground surface and, if active, sliding to the southwest, toward
the White Salmon River Valley. The landslide activity and rate of movement are unknown, though
we anticipate the landslide is not a high risk or high hazard consideration based on its lack of
distinct features that would indicate large, rapid, or recent movement. In general, the planned
development should not affect the stability of the landslide, nor should the landslide affect the
proposed improvements.

Hydrogeologic Conditions
In the general vicinity, groundwater is typically found within two aquifers: (1) the overlying
alluvial sediments and Quaternary volcanics, and (2) the older flood basalts of the CRBG.
Alluvial Sediments and Quaternary Volcanics Aquifer
The majority of the exempt wells in the area are completed in one of the Quaternary basalt flows
discussed above, or the underlying ancestral White Salmon River alluvial sediments. These units
are considered part of the same aquifer since the sand and gravel of the ancestral White Salmon
River alluvial sediments are believed to be hydraulically well connected to the overlying broken
and vesicular Quaternary basalt flows (Mark Yinger Associates, 2004).

In addition, the vesicular flow tops of either the underlying Frenchman Springs member of the
Wanapum Basalt or the Grande Ronde Basalt are believed to be hydraulically connected to the
overlying Quaternary basalt flows and the ancestral White Salmon River alluvial sediments.
Columbia River Basalt Group Aquifer
Other exempt wells in the area are completed in the underlying CRBG aquifer of the Frenchman
Springs member of the Wanapum Basalt or the Grande Ronde Basalt. Wells in this aquifer are
primarily completed in water-bearing interflow zones. These interflow zones generally consist of a
fractured basal colonnade overlying a vesicular flow top. During extensive interflow periods, the
interflow zone can also consist of a sedimentary interbed [Mc(e)] deposited between the fractured
basal colonnade and vesicular flow top. As previously discussed, wells completed in the vesicular
flow top immediately beneath the overlying ancestral White Salmon River alluvial sediments and
Quaternary basalts are included as part of the alluvial sediments and Quaternary volcanics aquifer.

The CRBG aquifer is generally confined and is anticipated to have limited hydraulic continuity
with the White Salmon River. In addition, the faults and folds formed during subsequent periods of
northwest-southeast compression likely create barriers to groundwater flow due to significant
offsets and generation of sheared and clayey gouge zones. Therefore, recharge to the CRBG aquifer
is limited to the specific fault block in which the well is completed.

Water Well Feasibility
We understand that the water supply amount requested by Under Canvas® is between 8,000 and
10,000 gpd. Although other restrictions and considerations are to be taken into account, we
assessed the feasibility of an onsite well to be capable of producing those volumes of water. Actual
field testing will be required to validate the provided rates.
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Local Wells and Performance Data
Groundwater is withdrawn by various means, including permit-exempt wells and permitted PWS
wells. Well locations and relevant well completion information (depth, diameter, screen interval,
static water level, and unit of completion) was compiled based on well logs from the Washington
State Department of Ecology (Ecology) well log database. Figure 1 provides well locations
throughout the area and Table 1 summarizes relevant nearby wells that included both completion
information and performance data. The well logs are located based on the driller reported quarterquarter section from the Ecology well log database and are at an approximately 40-acre accuracy.
Table 1. Nearby Wells with Well Performance Data
Water Level

Well Performance
Specific
Yield Drawdown
Capacity
(gpm)
(ft)
(gpm/ft)

Depth
(ft bgs)

Dia.
(in.)

Owner of
Record

EL
(ft.)

Date

SWL
(ft bgs)

SWE
(ft MSL)

105

6

Arthur Kiesling

621

1977

60

561

12

40

0.30

84

6

Lawrence
Ashley

588

1972

44

544

10

10

1.00

81

6

RA Knapp

588

1972

44

544

30

10

3.00

77

8

John Wendt

591

2007

23

567

19

8

2.38

81

6

BA Knapp

576

1972

44

532

30

10

3.00

104

6

LM Ashley

576

53

523

20

12

1.67

80

6

WO Gribner

576

1975

39

537

40

35

1.14

786

8

Mt Adams
Orchard (01588)

1,245

2001

525

720

60

--

--

470

6

David Benson

1,044

1977

263

781

30

190

0.16

130

6

Cortes

--

2013

40

--

--

--

--

179

6

Moulton

934

2007

100

834

--

--

--

Notes:
Yellow highlight = wells located in closest proximity to the Site with likely similar subsurface stratigraphy

Of the wells identified in Table 1 above, the Benson, Cortes, Mt Adams Orchard, and Moulton
wells are closest to the Site and are, therefore, likely most correlative to the hydrogeologic
conditions. The other wells with yield information are located west of the Site and are constructed
within the unconsolidated quaternary deposits, resulting in higher yields and likely less
representative of performance at the Site. Wells further north and east are a significant distance
from the Site, making correlations less useful. The well logs show the Benson, Cortes, and Moulton
wells were drilled through a thin mantle of residual soils and then encountered layers of fractured
basalt and cinder to their total exploration depths, up to 470 feet below the ground surface (bgs).
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Table 2. Benson Well – Specific Capacity Information
Well Depth
(ft)

SWL
(ft bgs)

Total Water
Column
(ft)

Specific
Capacity

Estimated Max
Pumping Rate
(gpm)

470

263

207

0.16

33

The closest well with specific capacity information (well yield in gpm/drawdown in ft) is the
Benson well. This well is a 6-inch-diameter well cased to 33 ft and completed as open hole at the
total depth of 470 ft. Based on previous stratigraphic interpretations in the area, the open interval
likely extends through the quaternary basalts and into the CRBG. The well exhibited a low specific
capacity of 0.16 gpm/ft drawdown after a 1 hour test. Because of the short test duration the ability
of the well to sustain the tested 30 gpm pump rate is unknown. Benson well Specific Capacity is,
however, low relative to other surrounding wells.
A well located in the northeastern portion of the Site, near the topographic high would allow
gravity flow to the various parts of Project, though it would need to be deeper and potentially have
a lower pump rate. A well constructed on the western side of the Site could be shallower with likely
greater production, but would require booster pumps and, depending on final completion depth,
could have greater continuity with the White Salmon River. A reservoir could be constructed
adjacent to the well for storage and distribution.

Source Approval Permitting Requirements
Per DOH, the project will require permitting as a Group A Transient Non-community water system.
We identified the source approval (water quantity and quality) requirements under the permitting
process and developed a plan to address these requirements.
Estimated Water System Demand
Water demand estimates are used in the design of new water systems or additions to existing water
systems. To size any water system or its component parts, water system demand and consumers’
consumptive use (WAC 246- 290-221) must be estimated.

Maximum daily demand (MDD) is the highest actual or estimated quantity of water that is, or is
expected to be, used over a 24-hour period, excluding unusual events or emergencies (WAC 246290-010). The MDD is to be the system-wide peak daily production requirement necessary to meet
the consumptive demands of all types of connections and the quantity of water lost through leakage
or illicit uses. Fire suppression is not a component of MDD and we understand is not a requirement
at the Site, per the Klickitat County Fire District #3.
Based on our correspondence with Andres Cervantes, PE, of DOH regarding this feasibility-level
study, using 80 percent of the maximum project capacity from the various operational requirements
would be appropriate for calculation of preliminary MDD. Utilizing data provided by Under
Canvas® DOH’s Table 3-2: Guide for Maximum Daily Nonresidential Water Demand (DOH,
2019), and applying an 80 percent occupancy, the preliminary MDD was estimated.
Under RCW 90.44.050, small uses of water are authorized without the requirement to obtain a
permit from Ecology. These uses include 5,000 gpd for group domestic use and 5,000 gpd for
Page 6

MEMORANDUM

ESA | Environmental Science Associates
April 22, 2020

Project No.: 200027

commercial industrial use. Table 3 below summarizes the main components anticipated at the Site
and the preliminary MDD estimate.
Table 3. Summary of Preliminary Estimated Water Demand
Type of Establishment

Water Used
(gpd)

Units

Camper

35a

215b

7,500

Employee

10

30

300

Laundry Machine

550

2

1,100

Food Prep/Meal

4

245c

980

Total Estimated MDD at 80 Percent Occupancy

MDD
(gpd)
Domestic
Demand

Commercial
Demand

9,880

Notes:
a – Based on Table 3-2: Guide for Maximum Daily Nonresidential Water Demand (DOH,
2019) for Tourist, central bath and toilet facilities (per person)
b – Assumes 67 tents and average 3.2 campers per tent (80 percent occupancy)
c – Assumes 215 campers plus 30 employees at 4 gpd

The estimated 7,800 gpd domestic (campers and employees) MDD, alone, exceeds the 5,000 gpd
limit for a permit-exempt well. Alternatives to meet the additional estimated domestic demand over
the 5,000 gpd exemption include acquiring water rights through purchase or lease and/or
identifying other permitted sources such as trucked water. Regardless, onsite storage using a
reservoir will likely be needed in the short-term to operate the Site with 67 or more tents when the
camp initially opens to meet domestic demand
The estimated commercial MDD is approximately 2,080 gpd and under the 5,000 gpd exemption,
indicating supplemental water will not be needed.
Based on recent correspondence with Under Canvas®, a local delivery via a water truck
(approximately 4,000 gallons) will be used to supplement the existing 5,000 gpd water right for
domestic uses, providing the additional 2,800 gpd for camp domestic operations. Installing a
moderate-size storage reservoir (25,000 to 50,000 gallons) would be a practical approach for
storing additional water to control daily delivery and adequate usage.
The actual storage demand per DOH is yet to be determined. From a geotechnical perspective,
25,000 to 50,000 gallon tanks are generally commercially available and would not require extensive
design and engineering.
Source Water Quality
All sources used as a public drinking water supply must meet water quality standards, known as
maximum contaminant levels (MCLs), set by the U.S. Environmental Protection Agency (EPA) or
the state (WAC 246-290- 310). If source water requires treatment to meet regulatory standards, then
the source design must include the appropriate treatment needed to reliably meet applicable water
quality standards (WAC 246-290-130(5), 250, and Part 6). Drinking water regulations also include
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criteria for secondary contaminants based on aesthetic concerns, such as taste, color, and odor.
Secondary Maximum Contaminant Level (SMCLs) are voluntary guidelines and not enforceable.
Drinking water quality was previously evaluated by Aspect for the Husum/BZ Corners area in the
general Site vicinity, based on the DOH - Office of Drinking Water Sentry Database (Aspect,
2009). Although the data are limited, iron and manganese appear locally problematic and likely
naturally occurring. Water quality exceedances were also noted at the Mount Adams Orchard
Division (56397 V), located approximately 1.25 miles north of the Site, which has historically had
elevated concentrations of copper, nitrate, dichloromethane, and iron in exceedances of the National
Drinking Water Standards. In addition, elevated nitrate concentrations associated with the
Riggleman Orchards, Inc. (20540 Q) water system well, located approximately 2 miles east of the
Site, were noted. In general, Aspect (2009) indicated, with exception of these sites, nitrate levels in
the area are generally low (less than 1 mg/L).

Conclusions and Recommendations
The proposed Project and Site development are feasible based on this preliminary study. Key
findings include:
•

Based on the Site geology, well water sources will draw from the CRBG aquifer, which
have not generally shown continuity with the White Salmon River recharge, and
Quaternary basalts aquifer.

•

The Site is mapped as a pre-historic (>150 years old) landslide with unknown activity
and rate of movement. If active, we anticipate a slow rate of movement that is unlikely
a hazard to the Site development. The currently proposed Project should not negatively
affect the landslide.

•

A 6-inch-diamater well constructed at the Site should be capable of meeting project
demands. Wells in the area generally produce between 12 and 40 gpm. The Benson
well, likely pulling from the CRBG aquifer, was drilled the deepest to 470 feet bgs and
with a relatively low specific capacity of 0.16 gpm/ft, would be capable of meeting
project demand, although the 1-hour test period of this well is insufficient to determine
long-term sustainability of this well.

•

We recommend the well be located in the northeastern portion of the Site, near the
topographic high, to allow gravity flow to the various parts of the Project. A reservoir
could be constructed adjacent to the well for storage and distribution.

•

Water quality issues in the general Site vicinity appear to be located in orchard areas.

•

Based on DOH and Under Canvas® demand estimates, the domestic MDD is
approximately 7,800 gpd. Permit exempt wells are permitted at 5,000 gpd; therefore, to
meet the 7,800 gpd demand would require obtaining additional water rights, importing
water, and/or storage.

•

From a geotechnical perspective, installing a moderate-size storage reservoir (25,000 to
50,000 gallons) would be a practical approach for storing additional water to control
delivery and provide adequate supply or back-up supply for a chosen number of days in
the event water is unavailable from the well, delivery, or both.
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•

The Project demand could be provided under the water rights exemptions with a system
that includes the 6-inch well drilled to sufficient depth, a storage reservoir, and regular
water delivery.

•

Water quality in the Site vicinity appears to be good. Locally, iron and manganese,
likely naturally occurring, appear problematic. Other identified groundwater quality
issues in the area are related to orchard wells. Additional water quality testing will
inform the need for treatment.

Future Work
This study provides an initial understanding of the feasibility of the Site conditions for developing
an onsite water source. Interrelated components include water availability/rights, assessing potential
water capacity, estimating water demand, and water quality. Additional work is required for both
geotechnical engineering for the Project infrastructure and for the water source capacity and design.
Geotechnical evaluations will be needed for several Project elements, including for pavement
design, permanent foundations, and for reservoir(s). Work will consist of test pit or borehole
explorations along the roads or within the foundation footprints, engineering analyses and design
(including seismic), and construction considerations based on local, county, and state codes.
The more significant future work will consist of moving the water capacity-and-demand portion of
the Project forward, which includes a three step process of 1) well site approval, 2) drilling and
testing, and 3) project reporting. Communicating with DOH and the County throughout the
development process is key to smoothly and successfully navigating the water system at the Site.
RCW 19.27.097 requires proof of potable water prior to issuance of building and placement
permits. Submittal of the Water Availability Verification (W.A.V.) application will allow the
County Health Department to determine if your water system meets potable water requirements in
Klickitat County.
1. Well Siting and Approval – Obtaining approval to drill a public supply well requires
approval from both the Health District and County and should be sited in accordance with
WAC 173-160-151 and WAC 173-160-171. This also involves submitting the W.A.V.
application to the County, and a site visit from County inspectors.
Aspect should further evaluate the hydrogeology of the Site, identify a well site that meets
the criteria of WAC 173-160-171, and develop technical specifications for a new well and
solicit bids from local licensed well drillers. As part of the hydrogeologic evaluation, recent
water quality data from the area should be obtained and evaluated to identify if iron and
manganese are specific to a given aquifer or zone.
Before drilling a well, Aspect will:
•

Identify a well location and target completion zone based on hydrogeologic data review
that meets the siting criteria of WAC 173-160-171.

•

Preparation of a Wellhead Protection Potential Contaminant Source Inventory.

•

Evaluate DOH groundwater under the influence of surface water (GWI) criteria,
required prior to source approval (WAC 246-290-130(3)(d)). If a well meets DOH
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criteria for a potential GWI, data will be needed to determine whether the source
connects hydraulically to surface water, and to what extent.
•

Prepare and submit for DOH review and endorsement the well pumping test plan.

2. Drilling and Testing – A licensed well driller in the State of Washington will drill the well
in accordance with Ecology requirements. During drilling, Aspect will monitor the geologic
conditions, identify the aquifers, and provide input on well design and well development.
Following well construction, Aspect will direct the pump tests to ascertain well
performance, including well yield, pumping lift, well efficiency, and water quality. This
information is the basis for DOH source approval and engineering design.
3. Project Reporting – Well testing results are compiled in the hydrogeologic report, that DOH
will review to verify the water system is likely to meet the minimum regulatory
requirements for public water supply. Aspect would prepare the engineering design, source
approval, incorporate all the Project elements into the project report, and coordinate with
the County Health Department and DOH.
Once the project report is approved, then construction of the water system can begin. Following
construction, DOH requires submittal of the completed construction report within 60 days of
project completion.
Other additional work to consider will be water rights and permitting, design of the reservoir, and
design of the water delivery system through the Site. Depending on the water quality results, design
of a water treatment system may also be required. The purpose, type, and size would need to be
determined post-testing.
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Limitations
Work for this project was performed for ESA | Environmental Science Associates (Client), and this
report was prepared consistent with recognized standards of professionals in the same locality and
involving similar conditions, at the time the work was performed. No other warranty, expressed or
implied, is made by Aspect Consulting, LLC (Aspect).
Recommendations presented herein are based on our interpretation of site conditions and judgment
in accordance with our mutually agreed-upon scope of work. Our recommendations are unique and
specific to the project, site, and Client. Application of this report for any purpose other than the
project should be done only after consultation with Aspect.
Variations may exist between the soil and groundwater conditions reported and those actually
underlying the site. The nature and extent of such soil variations may change over time and may not
be evident before construction begins. If any soil conditions are encountered at the site that are
different from those described in this report, Aspect should be notified immediately to review the
applicability of our recommendations.
All reports prepared by Aspect for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the sole risk
of that party, and without liability to Aspect. Aspect’s original files/reports shall govern in the event
of any dispute regarding the content of electronic documents furnished to others.
Please refer to Attachment A titled “Report Limitations and Guidelines for Use” for
additional information governing the use of this report.
We appreciate the opportunity to perform these services. If you have any questions please call
Mark Swank, LEG, at 971.865.5893.
Attachments: Figure 1 – Geology and Local Well s
Attachment A – Report Limitations and Guidelines for Use
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ATTACHMENT A
Report Limitations and
Guidelines for Use

ASPECT CONSULTING

REPORT LIMITATIONS AND GUIDELINES FOR
USE
This Report and Project-Specific Factors
Aspect Consulting, LLC (Aspect) considered a number of unique, project-specific factors
when establishing the Scope of Work for this project and report. You should not rely on
this report if it was:
•

Not prepared for you

•

Not prepared for the specific purpose identified in the Agreement

•

Not prepared for the specific real property assessed

•

Completed before important changes occurred concerning the subject
property, project or governmental regulatory actions

Geoscience Interpretations
The geoscience practices (geotechnical engineering, geology, and environmental science)
require interpretation of spatial information that can make them less exact than other
engineering and natural science disciplines. It is important to recognize this limitation in
evaluating the content of the report. If you are unclear how these "Report Limitations
and Use Guidelines" apply to your project or site, you should contact Aspect.

Reliance Conditions for Third Parties
This report was prepared for the exclusive use of the Client. No other party may rely on
the product of our services unless we agree in advance to such reliance in writing. This is
to provide our firm with reasonable protection against liability claims by third parties
with whom there would otherwise be no contractual limitations. Within the limitations of
scope, schedule, and budget, our services have been executed in accordance with our
Agreement with the Client and recognized geoscience practices in the same locality and
involving similar conditions at the time this report was prepared.

Property Conditions Change Over Time
This report is based on conditions that existed at the time the study was performed. The
findings and conclusions of this report may be affected by the passage of time, by events
such as a change in property use or occupancy, or by natural events, such as floods,
earthquakes, slope instability, or groundwater fluctuations. If any of the described events
may have occurred following the issuance of the report, you should contact Aspect so
that we may evaluate whether changed conditions affect the continued reliability or
applicability of our conclusions and recommendations.

ASPECT CONSULTING

Discipline-Specific Reports Are Not Interchangeable
The equipment, techniques, and personnel used to perform a geotechnical or geologic
study differ significantly from those used to perform an environmental study and vice
versa. For that reason, a geotechnical engineering or geologic report does not usually
address any environmental findings, conclusions, or recommendations (e.g., about the
likelihood of encountering underground storage tanks or regulated contaminants).
Similarly, environmental reports are not used to address geotechnical or geologic
concerns regarding the subject property.
We appreciate the opportunity to perform these services. If you have any questions please
contact the Aspect Project Manager for this project.

