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Frank Childs, Pioneer Surveying & Engineering, Inc. — 1 copy
John Morgan, AICP, City Planner, City of Cascade Locks — 1 copy

Re:  Harmony Heaven- A Planned Unit Development, Cascade Locks, Oregon
GNN Job #: 206-623-1

Subject: Supplemental Geotechnical Engineering Report

L. PURPOSE AND SCOPE OF STUDY

This supplemental geotechnical report is prepared in response to a Memorandum from Mr. John
Morgan dated July 26, 2006 and presents additional geological information and slope stability
analyses results including the suggested changes described in an email dated August 21, 2006, from
Mr. Gary Peterson of Shannon & Wilson for the referenced project in the City of Cascade Locks,
Oregon. This report is a supplement to out initial geotechnical report dated July 14, 2006 prepared
for the referenced project.

We have provided additional information regarding “the area of concern-area along the southern
portion of the site” noted in a memorandum dated July 26, 2006, from Mr. John Morgan, City
Planner, regarding the above referenced project in Cascade Locks Oregon. The additional
information compiled in this phase of our study specifically addresses the contents of item # 3 of the
above noted memorandum. The additional information is based on data research and review of
published geological information, findings of initial subsurface exploration consisting of
exploratory borings and additional subsurface exploration consist of deep test pits, and slope
stability analyses. Based on the findings of the slope stability analyses, geotechnical
recommendations are presented for mitigated slope stability measures and the construction of the
proposed slopes.

II. FIELD EXPLORATION

On August 7, 2006 three deep test pits were excavated within and near the “the area of concern-area
along the southern portion of the site” using a backhoe operated by Crestline Construction. Test pit
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(TP) 1 was excavated to a depth of 15 feet below existing ground surface (bgs), TP- 2 was
excavated to a depth of 14 feet bgs and TP-3 was excavated to a depth of 15.5 feet bgs. Logs of the
test pits are attached to this report. Refer to Exhibit E for test pit locations.

ITII. GEOLOGICAL INFORMATION
Cascade Locks Regional Geology

The Columbia Gorge has been formed by fluvial, glacial, mass wasting and volcanic processes.
These processes have included catastrophic events that altered the course of the river and
dramatically changed the shape of the Gorge. Additionally, continual weathering and erosion
throughout the Gorges geologic history has added to the change. The role of any process in forming
the Gorge only points toward the significance of the other processes.

The area of Cascade Locks, within the Gorge is thought to be underlain by Eocene volcanic rocks
that are composed of andesitic flows, tuffs, mudflows and other volcanic rocks (Suchanek, 1974 —
The Ore Bin Volume 36, No. 12). These rocks have formed a bedrock layer that is less permeable
due to the abundance of saprolite. These Eocene volcanic formations slope to the south from the
Washington side to the Oregon side of the Gorge. This southerly sloping unit and slippery
saprolitic layer have been key factors in the large landslides that have occurred on the Washington
side of the Columbia River. Although this unit is not exposed at Cascade Locks, the southerly slope
is inferred and is thought to lower the potential and presence for similar large scale slides on the
Oregon side of the River (Beaulieu, 1977 and Yang, 2004).

The Eagle Creek Formation was deposited in the early Miocene above the Eocene volcanics and at
Cascade Locks consists of sedimentary rocks and mudflows. Beaulieu states that the Eagle Creek
Formation at Cascade Locks is composed of boulder conglomerate, sandstone, shale, tuff breccia
and debris flows or slurry deposits. These rocks are carbonate and clay cemented in sandstones
and conglomerates, while the debris flows remain less consolidated. These units are discontinuous
due to the disruption by a moderate to large scale landslide south of Cascade Locks (Beaulieu,
1977).

The Columbia River Basalt overlie the Eagle Creek Formation and are observable in the ridges
lying south of Cascade Locks. The basalts are moderately to highly fractured giving low to high
permeability to the unit. The basalt originated to the east from fissures and flowed westward
covering a large expanse including the Cascade Locks area. The thickness of individual flows
averages 80 feet while the total thickness reaches 2000 feet in some areas of the Gorge.

Overlying the Columbia River Basalt are both localized and more regional alluvial deposits and
volcanic rocks of Pliocene and Pleistocene age. These units have not been mapped in the
immediate vicinity of Cascade Locks.

Quaternary older alluvium was deposited by the Columbia River. This unit appears to cover much
of the developed portion of Cascade Locks based on the geologic map of the area (Beaulieu, 1977).
The alluvium consists primarily of unconsolidated gravel, sand, and minor silt.
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The attached geologic map (Exhibit C) identifies the distribution of deposits in the vicinity of
Cascade Locks. The Harmony Heaven site lies near the mapped boundary of the Eagle Creek
Formation and Quaternary older alluvium ((Exhibit C). The juxtaposition of these units indicates
that the Quaternary unit overlies the Eagle Creek Formation unconformably or that mass wasting
has deposited the Eagle Creek Formation over portions of the Quaternary deposits. Beaulieu has
interpreted the alluvium deposits to unconformably overlie the Eagle Creek Formation.

Historic Landslides

The Cascade Locks appears to be a zone where landslides from the north side of the Columbia
River converged with those to the south. On the north shore, the large scale Bonneville Landslide
slid south damming the river. This likely caused the river course to move south towards the present
course. The river undercut the south wall creating instability, and was a major factor contributing to
the Cascade Locks landslide. The Cascade Locks slide may have occurred in mid-Pleistocene
following earlier movement along the Bonneville slide. The Bonneville slide has continued to
move as recently as 700 years ago when the river was blocked. The Cascade Locks slide is
identified as no longer active by Beaulieu, 1977.

The Cascade Locks slide is located between Cascade Locks and Herman Creek. A basalt shear
zone is located approximately 200 feet above the river and primarily involved the failure of the
Eagle Creek formation (Beaulieu, 1977). This unit became oversaturated as water infiltrated
permeable zones in the overlying basalts and flowed into the more permeable zones within the
Eagle Creek. The less permeable saprolitic layer of the underlying Eocene volcanic unit prevented
further downward movement of water. High pore pressures were developed decreasing the shear
strength of the Eagle Creek Formation before failure.

More recent instability shifted further west along the south shore to the current position of the
Ruckel slide. The Ruckel slide is located between Cascade Locks and Ruckel Creek. The
movement of the Ruckel slide has been greatly alleviated by drainage tunnels installed in the
1930’s.

The attached geologic map and cross section (Exhibit C) shows the interpreted distribution of the
Cascade Lock landslide mass. The Harmony Heaven site appears to be located within the mapped
extent of this failure, but also near the older Quaternary alluvium deposits.

Site Conditions

The Harmony Heaven site appears to be located at the distal end of the Cascade Locks landslide.
The terrain suggests the toe of the failure may be beyond the northern property boundary.

Our assessment is focused on specific hazards associated with the site and nearby site conditions or
from the modification of the site based on the proposed development.

The site varies in relief from nearly level along the northern and eastern property boundaries to
moderately sloping through the center of the site. The site generally slopes to southwest toward the
intermittent stream located along the southern property boundary. The site becomes gently sloping
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across the southwestern corner. A moderate slope exists along the northwestern property boundary
that falls toward Interstate 84.

The level terrain continues beyond the site to the east before ascending toward some small hills and
then relief increases near steep cliffs faces approximately 2 miles away. To the north and west lie
developed properties that are located on the more gently sloping ground that falls toward the
Columbia River to the northwest.

Adjacent to the intermittent stream and at the more gently sloping ground at the southwest corner of
the site are moist soil conditions and some standing water. Other wet areas were not observed in the
proposed developed areas of the site.

Based on the current topography and the moist conditions, the City’s geotechnical consultant has
inferred a youthful landslide mass on the Harmony Heaven site. Further discussion of this feature
will be presented in our description of site geologic hazards. The area identified by the City’s
geotechnical consultant does appear to be a very low relief ravine near the top of the hill based on
the site topographic map. This low relief ravine is not continuous down slope and gradually
changes to a more consistent grade down slope. Our field reconnaissance of the site and the
""" topographic map of the site do not support the conclusion of this being a landslide mass.
There is no scarp above the proposed youthful landslide area and there are no apparent cracks noted
on the ground surface. Based on the lack of these conditions, the type of motion for the proposed
landslide would have to be a flow of some type. The V shaped upper head of the inferred slide area
would indicate a debris flow rather than an earth flow (Schuster & Krizek, 1978). However, debris
flows typically occur in long narrow valleys. The body of flows consists of large blocks in a finer
matrix and the flow spreads laterally in lobes near the toe. Based upon the topographic expressions,
there appears to be little support for a flow.

Subsurface Conditions

The site appears to be underlain by unconsolidated to semi-consolidated sediments derived from the
Cascade Locks landslide. These soils are primarily a combination of sandy silt and silty sand with
varying moisture content. Some interbedded layers of gravel with cobbles and boulders are also
present. Based on the consistency and the soil type we interpret the soil to be associated with the
Eagle Creek Formation. The horizontal continuity to some of the gravel layers suggest that these
unit would have moved down slope as an intact mass, however, the generally unconsolidated nature
of the soil seem to support the interpretation as the deposits being part of a debris flow as described
by Beaulieu (1977).

Recently completed test pits logs are attached which provide details on the subsurface conditions
encountered at the site. Exploratory boring logs were submitted with our original geotechnical
report dated July 13, 2006. The subsurface profile encountered within the borings generally consists
of alternating layers of sandy silt and silty clay. Some zones of silty sand were encountered in BH-
2A and BH-3A. Gravel layers were present at the base of BH-2A and at a depth between 15 and 20
feet in BH-3A.
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The fine grain silt and clay were generally hard with a slightly weaker consistency of stiff silty clay
in BH-3A where wet to saturated soil was encountered. The fine grain soil varied in color from
light brown to dark gray with some mottling. The soil generally showed slight plasticity.

The silty sand and gravel were dense to very dense, and slightly moist to moist. The silty sand was
brown in color, while the gravel was brown in BH-3A and black in BH-2A.

Three deep test pits were completed at the site on August 7, 2006. Two test pits were completed
within the vicinity of the City’s geotechnical consultant interpreted youthful landslide. Test pit 2
was located at the top of the ridge (cul-de-sac area) and test pit 1 was located at the toe. A topsoil
layer was encountered above silty sand layer in each test pit. The silty sand in the test pit (TP-2) at
the top of the slope was light brown to brown, slightly moist, and medium dense. This zone
extended to a depth of 7 feet where a layer of slightly plastic sandy silt was encountered.
Occasional boulders and a harder consistency were encountered in the sandy silt below 12 feet.

The sandy silt/silty sand layer began at three feet depth in test pit 1 near the suspected toe of
youthful landslide and extended to the full depth explored. The silt/sand was slightly plastic and
perched groundwater was located above the interface at 3 feet. The less permeable sandy silt
appears may have pounded the standing water located in this area. The underlying sandy silt/silty
sand was very moist to wet. Sloughing of the excavation began at a depth of 10 feet. An increase
in gravel and cobbles were encountered at a depth of 12 feet below the ground surface.

The third test pit (TP-3) was located on the ridge (at a higher elevation than any other area) to the
west of the proposed youthful slide area, and the soils encountered were not similar to those
encountered at other locations around the site. The soil was highly oxidized throughout and
consisted of semi-consolidated silty sand and conglomerates. The conglomerates were weak to
moderately strong. The gravel appeared to be rounded to subrounded. The soil became light brown
to tan below 12 feet with a slight increase in silt and little gravel.

Geologic Hazards

The site lies within a landslide prone area and appears to be located on Cascade Locks landslide
deposits. These deposits consist primarily of disturbed Eagle Creek Formation. An aerial
photograph of the Cascade Locks vicinity shows the scarp to the south and hummocky ground
surface that is likely associated with the Cascade Locks slide (Exhibit A). Some risk of reactivation
of this large scale feature is present (Beaulieu, 1977), and the City of Cascade Locks should be
monitoring the dormant Cascade Locks slide areas for changes in groundwater conditions, cracks in
the upper reaches of the landslide or major undercutting by the Columbia river. The scope of
stability analyses of the dormant Cascade Locks landslide area is beyond the scope of GN
Northern’s services.

This slide has left unconsolidated to semi-consolidated silty sand, sandy silt with zones of gravel,
cobbles and boulders as the primary units within the depths explored. The soil is slightly plastic
and contains some clay. The soil consistency allows for a moist condition in the silty zones.
Additionally, the silty zones with some clay have created a less permeable layer where water is
perched and stands on the surface in the lower flat areas at the southwest corner of the site.
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Some risk of reactivation of the Cascade Locks slide may exist in the future as the river undercuts
the south bank. A catastrophic failure of this magnitude may require ground shaking from a large
seismic or volcanic event to trigger the reactivation. Such an event may create liquefaction and
greater risk for instability.

Since much of the Northwestern United States and specifically the entire Columbia Gorge is subject
to geologic hazards, i.e. volcanoes, floods, earthquake, mass wasting, all developments will have
some inherent risks from major catastrophes. Our assessment is focused on specific hazards
associated with the site and nearby site conditions or from the modification of the site with the
proposed development.

The boulders and soils at the site appear to be indicative of debris flow deposits and are extensive
immediately to the southwest of the site. We believe debris flow hazard exists at the site; mitigation
measures may include identification and delineation of areas where existing landslide hazard exist,
instrumentation monitoring of fills, adequate subdrainage measures incorporated in site
development design and construction.

The area is moderately to gently sloping across the site with an intermittent stream flowing south of
the site. The upslope areas offsite are located to the southeast and the slopes are generally moderate
nearby. A youthful landslide does not appear to have occurred on the site. This interpretation is
based on the following criteria:

e Topography does not support a youthful landslide with the presence of scarps or upslope
features that suggest failure. Additionally, there is not topographic evidence that suggest the
body, foot or toe that would be associated with a slide or flow (i.e. distal lobes, mounding,
hummocky surfaces, raised flanks, etc).

e Standing water at the base of the slope appears to be related to less permeable soil
conditions prevalent throughout the site rather than localized at the toe. The water present at
the corner of the site appears to occur due to the proximity to the intermittent stream, the
change in topography, and the less permeable substratum at 3 feet.

o Soil conditions at the top and base of the slope show topsoil layer and recent alluvium to a
depth of three feet in the toe test pit (TP-1). The presence of a thick topsoil horizon and
underlying gravel layer does not appear to indicate the presence of a recent flow. The
underlying silts are not consistent with the soil at the source area which is sandy material.
Organic debris was not incorporated in the silty zone in the test pit (TP-1) at the base of the
slope which would be expected with a debris flows.

IV. SLOPE STABILITY ANALYSES

The proposed moderate slopes, moisture content of the on-site soil, and the fine grain consistency
may create some potential problems with site grading if the proper procedures for developing the
site are not followed. The following sections describe the stability analyses; risks associated with
the existing and original proposed slopes and mitigated slope measures.

We performed the slope stability analyses for the following conditions:
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1. Existing slope between the detention pond and upper lots (lot 9).
Results of slope analyses (rotational and translational) for the existing slope between the detention
basin and upper lots are attached.

Since no slide plane was identified during deep trenching exploration, none was included in the
model. It appears that rotational failure would be the likely critical failure mechanism. Based on the
result of our analyses, we believe the existing slope appears relatively stable at the current gradient
and poses no apparent risk of slope instability.

2. Original proposed slopes at Cul-de-sac shown on PSE’s drawings dated January S& 12,
2006, Rev. April 14, 2006 (Non-mitigated slope).

Results of slope analyses (rotational and translational) for the existing slope are attached. Note that
they fall below the acceptable minimum safety factors even with the higher strength imported fill
material (#3). The proposed fill slope becomes a challenge even at a 2H:1V configuration due to
the height of the slope coupled with high groundwater and relatively weaker material. A key
problem appears to be the geometry of the proposed slope, it is very high. Based on our review of
PSE’s site and grading plans we believe a proposed change in the configuration of Lots 13 & 14
may partially help to remediate the problems of slope instability. The southwest corner of Lot 13
appears to be the primary problem. I have attached a PDF of a sketch of one idea to allow the slope
to lay back at a slightly shallower grade. In doing so the developer may even be able to add an extra
lot the way we have sketched it.

3. Mitigated Reconfigured Slope and Reconfigured/Buttressed Slope
Results of our slope analyses (rotational) for the reconfigured slope are attached.

If the upper lots are reconfigured, especially the southwest corner of #13, the slope can be laid back
at a shallower gradient and becomes more stable. We performed a slope stability analysis based on
the assumption that top of the slope may be pushed back about 30 feet. Using this new gradient we
ran the analysis with imported fill over the native and also with a shallow (5 feet deep) buttress
using only the onsite native compacted materials. In our analysis we also lowered the piezometric
surface slightly with the assumption that the sub-drains will lower the surface slightly.

Results of our analyses indicate that on the reconfigured slope, it can be made stable with either:
native compacted fill and a 5 feet deep buttress at the toe, or placement of less of the imported
material over the native. We believe that the reconfigured lot layout and the resulting shallower
slope may be the least expensive option available.

4. Mitigated Buttressed Slope A
Results of our slope analyses (rotational) for the mitigated buttressed slope A are attached.

We performed an analysis of a graded buttressed slope about 10 feet deep at the toe using
compacted native fill material. In our analysis we also lowered the piezometric surface slighily
with the assumption that the sub-drains will lower the surface slightly.

Results of our analyses indicate that the buttressed slope made with compacted native fill material
appears to be stable.
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5. Mitigated Reconfigured 3:1 Slope (Preferred Alternative)

Upon evaluation of the mitigated slope options presented in our Draft Geotechnical Information and
Analysis Report dated August 14, 2005, the owner and the project civil engineer, Pioneer Surveying
and Engineering, chose Reconfigured Slope (Option 2) considering site development feasibility.

The project civil engineer provided us a revised grading plan laying the slope back as we
recommended. The slope transitions from a 2:1 at the trail to a 3:1 opposite to the pond. Using this
revised slope configuration we ran a slope stability analysis as a 3:1 slope including a shallow
groundwater table and conservative design parameters for static and dynamic loading conditions.
The results of our analysis indicate stable slope conditions. Static Factor of Safety (FS) is 1.77 and
dynamic is 1.12. Results of the analyses are attached to this report.

V. SUPPLEMENTAL GEOTECHNICAL RECOMMENDATIONS

The following geotechnical recommendations shall be adhered to for fill placement, slope
construction and protection, subdrainage measures, and field monitoring and quality control testing.
Recommendations are also presented for a post-construction fill monitoring program.

The selected design includes a reconfigured 3:1 slope made of native soil structural fill material.
Construction of the slope includes overexcavation and removal of soft and wet to saturated native
soils and placement of quarry spalls rock fill at the toe of the slope to allow drainage. Refer to cross
section detail “SECTION THROUGH FILL AREA” and “GRADING AND DRAINAGE PLAN”
Sheet 2/12 attached to this report depicting details of a 3:1 reconfigured slope.

Prior to new fill placement, the native soft and wet to saturated soils along the toe of the new slope
shall be overexcavated and replaced with imported granular fill to create a stable foundation for the
new fill. At least 36 inches of the native soils shall be removed and replaced with 4-6 inches quarry
spalls to provide a stable subgrade and minimize built-up of hydrostatic pressure from groundwater
seepage. The quarry spalls shall be placed on a geotextile separation fabric such as Mirafi 600X or
equivalent. Sides of excavation shall be wrapped with a filter fabric to prevent the migration of
fines. A subdrain pipe(s) shall be hydraulically connected to the quarry spalls to carry and dispose
water by gravity flow to a stormwater drain system. Design of underdrain system shall prevent back
flow.

The fill slope shall be constructed with engineered fill material consisting of compacted native soil
that has been properly moisture conditioned and compacted as recommended in the initial
geotechnical report. Fill slopes shall be overfilled and trimmed back to uniformly compacted
material. The final slope surface shall be track-walked or grid rolled to improve the slope's
resistance to erosion.

The fill shall be keyed and benched into firm natural soil. From the top of the interior back-cut of
the over-excavation, the slope of the re-graded surface shall extend at a minimum 3:1 until it
daylights at an elevation of approximately 298. This surface must be benched. As shown on the
cross-section detail, the benches should be maximum 10 feet wide with a maximum 3 feet high
back-cut. Before fill is placed, the key shall be observed by a representative of GN Northern to
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observe compliance with the above recommendations and evaluate the need for subdrains, if
required.

It is recommended that a representative of our geotechnical engineer be present during the fill
construction to observe compliance with the above recommendations.

Erosion control measures are required on all graded slopes. A project civil engineer or landscape
architect should provide recommendations for slope planting. As the site soils are susceptible to
erosion, it is strongly recommended that erosion control measures, such as planting, erosion control
blankets or fabrics, sprayed tackifiers, or some combination of these, be utilized on all slopes within
this project. Landscaping should take into consideration the engineering characteristics of the
slopes, especially with regards to the surficial stability.

A protective berm shall be constructed and maintained at the top of fill slopes to divert any runoff
away from the slope face.

It is critical to provide periodic maintenance and repair of all slopes and drainage structures.
Drainage inlets and outlets should be periodically inspected and cleaned of soils and debris. Leaks
in the irrigation system should be fixed without delay. All slopes should be periodically inspected
for evidence of cracking, erosion, and rodent infestation. Any problems should be repaired
immediately.

Fill Monitoring Program

For the upcoming winter season, we recommend a fill monitoring program to avoid unacceptable
ground movements resulting from the placement of major fills and to ensure that the constructed
earthwork is performed adequately. The monitoring program shall include the installation of a series
of reference survey hubs as directed by the geotechnical engineer; measurements shall be taken
periodically, at survey accuracy, in three dimensions. Baseline data shall be collected immediately
upon fill placements. Subsequent survey measurements shall be taken for a six month period at
minimum 30-day intervals, data shall be submitted to the geotechnical engineer for evaluation. The
duration of the fill monitoring program may be extended based on the results of the monitoring.

If you any questions regarding this report, please contact us.

Sincerely,

Imran Magsi, PE
Senior Geotechnical Engineer

e% }
ct Geg

Senior Proje
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Attachments

e Exhibits A through E

e Test Pit Logs
Detail Showing “Section Through Fill Area” and PSE’s “Grading and Drainage Plan” Sheet
2/12
Slope Stability Analysis Existing Slope with Static and Dynamic Loading conditions

e Slope Stability Analysis Originally Proposed Slope with Static and Dynamic Loading
conditions (non-mitigated slope)

e Slope Stability Analysis Reconfigured Slope with Static and Dynamic Loading conditions
Slope Stability Analysis Reconfigured/Buttressed Slope with Static and Dynamic Loading
conditions
Slope Stability Analysis Buttressed Slope A with Static and Dynamic Loading conditions
Slope Stability Analysis Reconfigured 3:1 Slope (Preferred Alternative) with Static and
Dynamic Loading conditions
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EXHIBIT A




Aerial Photograph

GN Northern, Inc. Cascade Locks Vicinity
U.S. Geologic Survey 1993

Job No.: 206-623-1

Date Mounted By: | Reviewed By: Exhibit
08-06 ST GH A




EXHIBIT B




Aerial Photograph
GN Northern, Inc. Cascade Locks Vicinity
U.S. Geologic Survey 2000
Job No.: 206-623-1

Date Mounted By: | Reviewed By: Exhibit
08-06 ST GH B




EXHIBIT C & C1




Geologic Cross Sections Al
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Cross Section of Cascade Locks Vicinity

Geologic Map

GN Northern, Inc. Cascade Locks Vicinity
Oregon Division of Geology

Job No.: 206-623-1 Bulletin 91 (Beaulieu, 1977)

Date Mounted By: | Reviewed By: Exhibit

08-06 ST GH C
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Silty Sand with Gravel

E Silty Sand
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& sandy sitt an Clay

Sandy Silt with Gravel

East — West Profile
Cascade Locks

Harmony Heaven Development
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48 HR. NOTICE REQUIRED

it 2 Yo\
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A [ ON—SITE PLANS
, ﬁ"” ] [ & g 1. PRELIMINARY PLAT umms PLAN
s \LOT 1 - 2. GRADING & DRAINAGE
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: I§\ 'Y\ NGid Y g 4 PROFILES & TYPICAL SECTIONS
17 / 5. SANITARY SEWER PROFILES
) &%o_o'c 9 6.  STORM DRAIN PROFILES
q7] (R § 7. DETENTION POND PLAN
0.~ 7 r a "‘g 8  STORMWATER DETALS
Ig i -7 BlBy 9. STORUWATER DETALS
|4 a/'9}9’5q;;"_'_/3 §§ 1 SRR DETALS
‘H - EROSION CONTROL
e, 83T %=z 1. EROSIN CONTROL PLAN
. :8 ( i.gél'_l z. 8 g 2 EROSION CONTROL DETALS
B IS; '2, ‘ sq. Ft./,g _
1

T
|

OF STREETIo\N, 3 VAT
==RE= N\ g 2,800 2q AN =
& ﬂ°°|——7 ! N AN N
| | 80.00" 0\\ A \
) — AN \ AN ATLIZS
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T %&' 9
ax [or | LT N
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s

62.79" %

ke

3 ¢
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1 OFF-SITE WATER PLAN
2. BOOSTER PUMP PLAN

)

2 ‘
ol 2475 sa et |
’ A A

CITY OF CASCADE LOCKS

APPROYALS

i

ORI RN AR RE

TESTPIT 2

7

THE UNDERGROUND UTILITIES SHOWN HAVE BEEM LOCATED AS
ACCURATELY AS POSSIBLE FROM FIELD SURVEY INFORMATION &
EXISTING DRAWINGS. THE ENGINEER MAKES NO GUARANTEES
THAT THE UNDERGROUND UTILITIES SHOWN COMPRISE ALL SUCH

38 =q. UTIITIES (N THE AREA, EITHER. I SERVICE OR ASANDOKED,
FURTHER, DOES NOT WARRANT THAT THE UNDERGROUND UTILITIE
SHOWN ARE IN EXACT LOCATION INDICATED, ALTHOUGH THEY
o HAVE BEEN LOCATED AS ACCURATELY AS POSSIBLE FROM
| 280 . | INFORMATION AVAILABLE.
3 K
[ rrwd ]
: 2,612 @6 ¢, 4| WILITY PURVEYORS
3 /B WATER AND SEWER — RUSS BRADLEY, PUBLIC WORKS DIRECTOR
7 B2.00% LOCKS ~B41-374-84¢

CITY OF CASCADE
ELECTRICAL/CABLE TV--TRACY HUPP, CITY ELECTRICAL

6368"
63917
o

REFER TO THE MANUAL OH UNIFORM TRAFFIC CONTROL DEVICES—
PART 2 SIGNS FOR SIGN

109.84¢ 110,00

N 88°26'30" W

DETAN
D DRAWNGS FOR INSTALLATION DETARS,

REFER O 00OT STANDARI
USE SQUARE TUBE SIGN POSTS IN ACCORDANCE WITH D¥G TM 239,

s

S 85%4140* £

100,007

N 00°35°03* E
55.9%5"

BRASS CAP FOUND AT SOUTH
RUARTER CORNER OF SECTIN

N 3485 =g, ft. N3 LIGHTS CITY OF CASCADE LOCKS — 541~374-54
1 B - N N \ h ' i LI\ N \ \\ ‘S NATURA?.NEGAS - I{:&ED{G(S. SPIUNT —541—-387~-0283
-\ ] : ) ~ 3
TESTRITT T = N | L i (BT ssodvor
° \ : SN R RN VAN Y 103,08 | SEECIICATIONS
L= IANEAN . RRRRUEY: = AL CONSTRUCTION SHALL BE IN CONFORMANCE WTH THE
\ \ LA , / CITY OF CASCADE LOCKS ENGINEERING STANDARDS,
) 1 . i'! SPECIFICATIONS AND DETAILS AND YHE LATEST EDITION
N " & - - W . Bl of THE OOT/APWA STANDARD SPEGIFIGATIONS FOR
\ N sl 2] CcoNSTRUCTION AND STANDARD DRAWNGS.
e T e CRERHAHETLAND)
| 42520 425090

anz oo rass em

Approximate Test Pit & Boring Location Plan

GN Northern, Inc.
Job No. 206-623-1
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RL
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Reviewed By:
IM
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TEST PIT LOGS




el R T e ——rw — — g — -

TEST P IT TP'1 Exc. Depth: 15' Water Lavel: 2.5'

Project: Harmony Heaven Development Location: South End of Detention Pond

Project No: 206-623-1

Client: Harmony Heaven Development
: 5 .
Description Soil &= e 2
P Type @' @ §. % & Remarks
(Ul s 2 &
. - = 0
Topsoil TP o<l
Sandy Silt with gravel, brown, moist to wet, stiff, non-plastic ML -
— 2
- X
Siity Sand with occassional gravel and cobbles, light brown SM -
mottled gray/oxidation, moist, medium dense to dense, and 3
slightly plastic.
Caving Sidewalls SM
Increasing Gravel and Cobbles SM

&

Test Pit

Page 1

@ Northern, Inc.




TEST PIT TP-1

Project: Harmony Heaven Development
Project No: 206-623-1
Client: Harmony Heaven Development

THAWY BT GINE S CREIUATES ) S

Exc. Depth; 15

AP PP LY. Ny

Water Level: 2.5'

Location: South End of Detention Pond

Description

oll
type

Graphic
Log
Depth

Water

Samples

Remarks

Increasing Gravel and Cobbles

SM AREE g

Test pit completed at depth of 15 feet BGS

T 11

—22

28

Test Pit

@ Northern, nc.

Page 2




TEST PI l I P"‘Z Exc. Depth:1;' ' Wa;;r Lev-el: ND

Project: Harmony Heaven Development Location: 10 ° South of Cul-de-sac Genter

Project No: 206-623-1
Client: Harmony Heaven Development

. ‘(_) ‘8
Description Soil = g = =
¥ fwe fo B £ B Remarks
63 &z 8
: g0
Topsoil ™ srel<]]
StSHI
: - "_ - ’: < ’]— %
Silty Sand, light-brown to brown, slightly moist, medium dense SM 'P RERRIS g
to dense. g
=
|2 [G]
I L4
~6
Silty Sand, light brown with mottling of gray/oxidation, moist, SM T HE
medium dense, and slightly plastic. LR
I 8
4.
— 10
Becoming dense with cobbles and boulders to 3 feet diameter SM 12
subrounded to rounded.
Test pit completed at depth of 14 feet BGS —14
Test Pit
Page 3

@ Northern, inc.




TEST PIT TP"3 Exc. Depth: 1(;' - Wa-t;r Lev-el: ND

Project: Harmony Heaven Development Locatlon: Lot 15

Project No: 206-623-1
Cllent: Harmony Heaven Development

& @
Description oil £ £ W 2
P Yoo B @ & g B Remarks
63 8 =2 §
Tapsoil : ‘ TP 0
Silty Sand, reddish brown (rust), slightly moist, dense, and SM T l;. 1F] £
slightly cemented. FELLL: i
FEFA 2 &
{AgEHE!
HaNGE
CE[3
R
Conglomerate, reddish brown, weak to moderately strong, BR o a g
»»»»» highly to maderately weathered. ’bc-“—'f:_.ll:
. L "
St
;C)- O {}r_
S0
el
Sandstone with occasionaly gravel and cobbles, reddish BR ~ :
brown, weak to moderately strong, and moderately weathered.
Becoming light brown to tan BR
A

Test Pit

Page 4

@ Northern, inc.




' T : Exc. Date: August 7, 2008 Logged By: GH
T E ST P IT P "'3 Exc. Depth: 16" Water Level: ND
Project: Harmony Heaven Development Location: Lot 15

Project No: 206-623-1
Client: Harmony Heaven Development

o
) = 8
Description Soil = £ = =
P : Type & > B 2 g Remarks
68 8 2z §
— 14
Becoming light brown to tan BR
Tost pit completed at depth of 15.5 feet BGS -
16
L
L
— 18
— 20
- 22
I
}._.
|
24
L
— 26
-
L
L2

Test Pif

@ Nor them, Inc. Page ¢




DETAIL SHOWING “SECTION THROUGH FILL AREA”
&
PSE’S “GRADING AND DRAINAGE PLAN” SHEET 2 of 12




320

NOTE:

THE NATIVE SOILS SHALL BE OVEREXCAVATED AND REPLACED WITH IMPORTED GRANULAR
FILL TO CREATE A $TABLE FOUNDATION FOR THE |NEW FILL. AT LEAST 36" OF |THE NATIVE

310

LACED WITH 34"—5" INCHES QUARRY WPALLS| TO PROVIDE
A STABLE SUBGRADE AND TO MINIMIZE BUILD UP [OF HYDROSTATIC PRESSURE FORM "

SURFACE WATER SEEPAGE. THE QUARRY SPALLS|SHALL BE PLACED ON A GEI
ALL B! APPED

N OF FINES. SUBDRAIN PIPE(S) SHALL BE
LLS.TQ.CARRY._AND DISPOSF. WATER TO

00

CL CUL-DE-FAC

COMPACTED NATIVE

SIEWALK

. STRUCTURAL FILL t/
B RM—DRAIN-SYSTEM—WITH—A—GRAVIRY_LINE.
WITH POSITIVE FLO

290 . : FINISHED_CRADE V\

~i X:.amx

. = 10.00"
N SOFE _—TIX

PORD

kD - . /l
e CRIGINAL GROUND

270

el ) / LEVEL BENCHES CUT INTO FIRM

BETENTH
OETENTION [POND EBERM

BACRFILL WTH 4<%
A~ QUARRY SPALLS|

WRAR—WITH- £ FABRK

OTE: . .

,\ | — IMAX. HT., 10° MAX, WOTH
260 W.
z
2

- RUARRY-SPALLS ARE-TO-BE-PLACES ALONG
(MIRAF1_600 X OR EQUAL) THE TOE OF THE FRL. SEE THE GRADING
4°DIA" PVC UNDERDRIAIN(PERFORATED OR SLOTTED) PLAN FOR LOCATION.
250 |- T m?C.xn BED WITH. X /8" =N 8 WASHED PFA GRAVEL
A
o 0 ) - <l L L Le! o o
| 3 - ki
g g g g g § S § 8 g
0+00 0+50 1400 T 1450

HARMONY HEAVEN SUBDIVISION
CITY OF CASCADE LOCKS. .
SECTION_THROUGH FILL AREA




LEGEND

z
m
=

EXISTING

* WATER LINE
SEWER LINE
STORM DRAN UNE
POWER/TEL/CATV
SEWER MANHOLE
SEWER CLEANOUT
STORM DRAIN MANHOLE
WATER VALVE
WATER METER
FIRE HYDRANT
AR RELEASE
SAMPUNG STATION
CATCH BASIN

|

o wn=x

_b.FH

Bu%, $520 0

g
g
H

302-

[

BORING LOCATION

AREA OF FR1

.,

1-800—332—-2344
ONE CALL HUMBER
48 HR. KOTKCE REQUIRED

CALL
BEFORE YOU DIG s

HARMONY HEAVEN

AFPLANNED UNIT DEVELOPMENT
TOTHE CITY OF CASCADE LOCKS

&
MAINTAIN SIGHT DISTAN
SEE SIGHT PROFI

| ( 7 7,

RPN ) 2 s A 7
T A 77 ¢
ST A 7

(A N Z
LT
e AP Z
S Z A AT A A
Sl L e 7
/’////////’,/ -, / y;
WS 7 -
ey s 7 /, -~
7, 7T A e e L u
ey 9
2 L7 A
¢ ” R
7 1 -
& ELEV 208 ()
(73 \ | 2 i%
mi

PARK AREA
GREENWAY /WETLAND

8+410.55

Al
T

—— =
)
%\“Eﬁ‘ﬂ%

ELEV 27,
*

LAV 770

SADIE AVE.

EXISTING rwrnl—-]

DS T

O e

DETENTION POND

SEE_SHEET 7
1. QUANETES SHORH FOR EXCAYATION ANG EMOARKMENT AP APPRIXMATE OMLY, THE CONTRACTOR 1S
RESPONSELE 1R CALORATGRS OF QUANTITES 10 BE USED N TR B0,

2. TY AND COUNTY STREETS AND ROADS ARE TO BE PROTECTED FROM DAUACE R BEING FOULED WIH
CBECTIONANLE MATERALR. REPAR OR REPLACEAENT OF DAUAED REAS 1S AT TE CONTRACTORS BXPERSE.

2 KOTFY THE ENGREER BEN UNSUTASLE MATERIAL IS ERCOUNTERED,

N
N

& FROTECT COMPLETED Of PARTIALLY OOMPLETED WORK FROU EXCAVATON, HARRIS OR PUACEMENT OF

MATERAL 0K Tr¥ PROECT. REPAR OR PEPLADEMENT OF DAUAGED AREAS 3 AT THE CONTRACTORS

AL BLOCK WALL
LER(197) FILL AREA

67X410" CHAK,

FENCE(BLACK VHYL COATED)

8.0' HGH

Site Voluwe Tobler &i}us‘ted " Ne

Site Stratun Surfl Surf2 cuyds cuyds cuy! Hethod
. VDLWHE volume revised-og finished grade 32568 8946 23622 © Grid

5. ALL FIL. 4 THS PROECT IS COMSDERED "ENGHEFRED FLL” AND SHALL BE PLACED H MAYSAKS 6° LETS
ARD B COPACTED TO 93X OF MAXLART DENSITY.

6. AL WORX SHALL CONFORU TO THE REPORT OF CEOTECHRCAL RECOMEHDATIONS PREPARED BY GN.
HORTHERH,

7. SLOPES, SHALES, BERUS, DETENTION PORDS AND OTHER DISTURD ATEAS SHALL BE HVDROSEEDED WTH THE FOLLOWRNG
SEED MX. SEEDHG SHALL CONFORI TO ODOT/APEA SPECRICATIONS.  ALEERHATE 555D SPECIICATIONS RECOLMENDED Y THE
LOCAL HCRS OFFUE WAY 6€ USED,

§ 0] AS At ALTERMATVE PEX ULTRA 78 PYO
MAY BE USD, EXPOSD PEE ENDS SALL BE PEVELED TO FIT THE SLOPE. THE 4° ANO &% DAAN LINES FOR ROCF DRABUGE NAY ALSO BZ.
"STORM ORAR" IF USED.

2, STOR KASHOLES SHALL COLPLY W ODOT STAHOA ORAENG ERD 256 OR (50 342 POLLUTON OXHTROL KAKILES SULL CONTRI TO
CATaH

BASHS SHALL BE ADS WLORUAST OR EQUAL AS DETALED. AL CATCH BASNS SHALL HAYE A POLLUTICH OONTROL QUTLET PPE AS
SHOWH OH STD PLAN RD 374, FRAMES ARD CRATES SHALL CONORM TO CTTY REQUEEMENTS AHD SHALL BE BCTOLE SKE

4. TENGHRIO AND EETORNG FOR STOFM SEWERS SHALL COMPLY WRH TYPICAL SEWER OETALS 5-11, 12 & 13
5. THE 4° AHD 87 STUR SEWERS FOR ROOF DRARACE AMD DREVEEAY DRAMUGE, SOLUDHS LETS, AKD CLEANOUTS ARE PRIVATE AND WL BE
MANTARED BY THS HOMEORIERS,  ADWIST GRADES FOR ROOF DRAIALE LHES AS RECESSARY TO KEEP LIES ABOYE SEWER SOE SERWOES AD
EELOW WATER SERVCES.  STUBGUTS INTO LOTS SHALL 86 HAVE APPROXMATELY 3.0° OF COVER AT BER TERMHATOR STUROUTS A TEES
SHNL 6 WARGD WTH A PANTED 24 AL HOUSES SHALL BE CONNECTED TO THE STORM SYSTEM EXCEPT AS HOTED.

Gi%
J

P
-,
27,135

NOTE:

SEE PROFILES FOR RIM, GRATE AND INVERT ELEVATIONS

REVISIONS

D¥N: _FEC

2. INCLUDED C{TY CONMENTS 8—4-06
1. LOT_DRA! OVEREXCAVATION _6/30/06]

3. INCLUDED GH NORTHERN COMMENTS

‘Goldenduin, Reitactnn gz
et (5 T8 P (R} Y5-I, Bt g, M K ETERE-2

DATE: §-1-06

GRADING & DRAINAGEPLAN| 2

QIY OF CASCADE LOCKS 12

HOCO RIVER COUNTY, OREGOW




SLOPE STABILITY ANALYSIS EXISTING SLOPE
STATIC AND DYNAMIC LOADING CONDITIONS




007

09¢

powe doysig payipoly 2yl Ag paje|najes aly siojoed Ajajes
96’L=UluSs H919V1S

0ce 08¢ ove 00c 091 oci 08 ov

I [ I I f [ [ I

M 00e 0002 06l 00l T 1113

LM 08z 0002 00LL 060} L oaeu

‘ON (Bop)  (sd) lod)  (pd) -oN
aoeung 9ifuy dsassiu] WA RUN WA UM 9dAL "aseq

‘Zald uonold uoisayod psjeinjes [0l jlos  [loS
| | | I } ; } 4

ERONPS

N ek =]
HOOHHADO
-
OO 0T O D

e

n&
u‘w

INVSL:0L 9002/LL/8 ISSMUUON swalsAs ypes :Ag uny  zZ|d | Zxsee\Auouney\uimpa;s\sajl) weiboidy:o
[euocije}oy-oijels - 6 307 0} puod - adojg BujisIX - usAedaH AuouwleH

ovi

08l

1744

0sc

00¢

ove

08c



1114

poysiy doysig palIpo ayL Ag pajeindjes a1y si0joed Aajes

o9¢ oce 08¢

ove

i’ l=ulisd HOTgVvLs
00 091 oci

f I I T

T I f

0oL T I
050 | oAzeu
tod) oN

W Jlun adAL rosseg

Ll

L

!
U
B
i
p
)
g
®
#

143
1 A
€Ll
gL'l
€Ll
el

n
u-'?

L 1 L t

IM 00 000C 0'GLL
LM 082 000C 0oL}
‘ON  (Bep)  (sd) (1od)
>B 0610 b3 zuoH |ooeung s|buy desisiuy A BUN
anjep peo ‘28ld UONOl UOIS3YOD pajeinies

1

,_m«o._. llos __o_m

INdZGZl 9002/SL/8 ISSMUUON sl

21SAS yHeT :Ag uny  zid'0Zxere\AUCLLIBY\LIMP:

2)s\s3|i} weiboidy:o

[euonejoy-slweui( - 6 10 0} puod - adojg Bujisixg - uaAeaq Auouliey

ovi

osL

0ce

09

00¢

ove

08¢



Poylsiy nquep payipolNl 3yl Ag pajejnoje) a1y siojoe Ajajes ddls
06'L=ulwsd HO1AVLS

4 0se 0ce 08¢ ove 002 0L 1744 08 ov 0
ool
I I I f I f f l I

- - ovi

— - 081

L — 0¢e
: 12
— - 09¢
L -1 00¢
B G6°L !
€871 4
g1 b
- S Hove
MWW 00e  000T 0GLL 00iL ¢ 4 06t P
IM 082 0002 00LL 060L L SAjBU g5y o
‘oN (Bep)  (isd) (1od) (od) -oN 061 ¢
soeung ojbuy Jdsossul A NUN W NUN 8dAL oseg  [|a&L &
‘Z9ld UOHOlUA UOISSYOD pajeimes |ejol  {iI0S  |ioS Sd #
* ; * _ ,_ “ m | 08e

NVF0:0L 9002Z/L4L/8 1SOMULON SWa)sAg ypeg :Ag uny  zid'| oxses\Aucuiey\umpa)s\sajy welboid\:d
|euoljejsues | -213e}S - § }07 0} puod - ado|g Bujisixg - usAesq AuouwieH



0o%

poylsiy nquer paipo 8yl Ag pajeinoje) aiy s1ojoe4 Alages d3.ls
Li=ulugd H91gVvis
08¢ (174 08¢ (1 74 002 09} (1741 08 oY 0
_ _ T I T T _ ] _ 00l
— - 0¥l
= — 081
- - — 02¢
K b
= - 09¢
L - 00¢
. B
g T

e AN

il oy

bEL 6
- bl ove

LM 00c 0002 0SiL 00 2 li4 A A

LM 08z 0002 00LL 0G0, L °Aajeu || o

‘oN (Bep)  (isd) (od)  (d) ‘oN L1 g

>60G1'0 b3 zuoH ||ooeung sifuy ideoisiu] WANUN WA BUN 8dAL osaqg ||LLL ®

anjea peoT ‘Zald UoWolA4 uoiseyod pajeinjeg [elol  |log  log Sd #
1 | ,k t } t t —t 08¢

INVEQ:0L 9002/LL/8 ISSMUHON SWa)sAg yped :Ag uny  Zid gl xsee\Auouuey\umpa)s\sajy weiboidy:o
jeuoljejsuel-oiwieui(q - ¢ 107 0} puod - adojs Bujisixg - usaesyH AuouwlieH



SLOPE STABILITY ANALYSIS ORIGINALLY PROPOSED SLOPE
STATIC AND DYNAMIC LOADING CONDITIONS
(NON-MITIGATED SLOPE)
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SLOPE STABILITY ANALYSIS RECONFIGURED SLOPE
STATIC AND DYNAMIC LOADING CONDITIONS
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SLOPE STABILITY ANALYSIS RECONFIGURED/BUTTRESSED
SLOPE- STATIC AND DYNAMIC LOADING CONDITIONS
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SLOPE STABILITY ANALYSIS BUTTRESSED SLOPE
STATIC AND DYNAMIC LOADING CONDITIONS
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SLOPE STABILITY ANALYSIS RECONFIGURED 3:1 SLOPE
STATIC AND DYNAMIC LOADING CONDITIONS
(PREFERRED ALTERNATIVE)
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