Date: April 29, 1999

To: | Member of the Smith and Bybee Lakes Management Committee
St. Johns Neighborhood Association

From: Emily Roth, Wildlife Area Manager

RE: Preliminary Report on the Landfill Stabilization

C: Dennis O’Neil, Regional Environmental Management

Enclosed is the Préliminary Dike Stabilization Study St. Johns Landfill report that Dennis
O'Neil talked about at the management committee. Dennis is trying to schedule a date
the second week of May for a meeting with the consultant.

Right ndw | have that Holly, Jirﬁ Morgén, Troy, and Peter Teneau are interested in

meeting with the consultant. If anyone is interested please let me know. [ can be
reached at 797-1515. | will let you know the date, time and place when | received the

information from Dennis.
We%w/% /2% [ Dot
i XH
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1. INTRODUCTION

1.1. General

In accordance with Metro’s authorization, we have completed a preliminary evaluation

_ of . § fill, in Portland,
Oregon. This technical memorandum discusses con '_ ¢ 1 di tion options, and
presents a recommended repair method. i

For this preliminary phase of the project, C
stabilization concepts and conceptual costs. We w
Services (permitting issues, fish and wildlife habitat); Ogd
(slough hydraulics analyses); and Mr. George Kralf(Vegetah
are based in Portland, Oregon.

_Consultants evaluated dike
Fishman Environmental
nan & Associates, Inc.
the team members

1.2. Scop.e of Work

wildlife habitat, and would provide enhanced ecological functions
and Bybee Lakes/Columbia Slough Management Area.

the existing vegetation around the site, and evaluate ways to establish native
vegetation on the repaired dike.

. Prepare a report summarizing the conceptual stabilization techmques, analyses and
conclusions.

April 12, 1999 . Page 1-1 Cornforth Consultants, Inc.
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1.3. Background/Previous Investigations

A site plan for the landfill is shown on Figure 1. In July 1997, Metro retained
Cornforth Consultants to perform a geotechnical reconnaissance of the perimeter dike to
assess: (i) general erosion-related problems; and (ii) a failed section of the diké Jocated at the
northwest end of Subarea 1 (near the confluence of the Columbia S d North Slough).
The results of this earlier investigation were summarized in to Metro tltled
“Geotechnical Evaluation, St. Johns Landfill Perimeter Leve

During the July 1997 study, the dike showed
are commonly observed along the shorelines of other
frequently observed erosion at the toe of the perimeter,
tide waterline. Many of the trees along the shorelirie
. some had fallen into the slough. In isolated
“slumps”) on the face of the dike, which were

to the east to treat a smaller slunt
shoreline in the Blind Slough ai

woﬁs subsurface investigations at the landfill have revealed the presence of a refuse
layer within the dike embankment, along a segment adjacent to the North Slough. In March
1998, our firm identified the lateral extent of this refuse layer with a series of borings

performed through the dike. The western and eastern limits of the refuse layer are two of the

April 12,1999 Page 1-2 Cornforth Consultants, Inc.
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key locations around the landfill perimeter where the slough hydraulics were evaluated in this
study. These areas are discussed further in Chapter 3 of this report.

Concufrgnt thh this dike stabilization study, Metro authorized our firm to evaluate
methods to construct an impermeable barrier (or waste cutoff) through the refu
results of our waste cutoff study will be submitted in a report und ate

April 12, 1999 - Page 1-3 . Cornforth Consultants, Inc.
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2. SHORELINE RECONNAISSANCE

2.1. General

es from Metro
ed the shorehne

toured the perimeter of the landfill from a canoe. The
along the Columbia Slough and North Slough. The p

reconnaissance was performed on December 12, 199
North Slough and Blind Slough shoreline. Photogra

are on file in our office.

2.2. Erosion Assessment

tidal fluctuations and wave acti
erosion has occurred at the to

into the sloughs since our previous visit in December 1998. In general, we observed that
 is little vegetation growing below the average high tide waterline on the slope.

site Shoreline. We observed extensive erosion along the shoreline on the opposite '
sid 1e Columbia Slough and North Slough (i.e. across the waterways from the landfill).
The conditions are very similar, including many fallen trees and localized slope failures.

April 12, 1999 " Page21 ' Cornforth Consultants, Inc.
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‘Previously Repaired Areas. The Subarea 1 dike segment repaired with rockfill in 1997
appeared to be in good condition. We did not observe any new signs of scour or slope
instability in the treated area. Similarly, we did not observe any significant erosion of the
sand benches at the southwest end of the landfill and in the Blind Slough area.

23. Overall Stability of Dike

nitude of the slope failures would
-thie quantity or velocity of flow
yould probably increase also due

slowly advances, we anticipate that the fr \
increase accordingly. ‘If any changes aré’ '
through the slough channels, the frequéncy of ope faJ]
to an increased rate of scour.

April 12, 1999 . Page 2-2 Cornforth Consultants, Inc.
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3. SLOUGH HYDRAULICS EVALUATION

8.1. Hydraulic Model

The slough hydraulics evaluation was performed by Ogden B

perimeter. These estimates are maximum projected
from the Columbia Slough over the past nine years.
sity assisted Ogden Beeman with the coordination o

on the North Slough has been removed. . This se

. ] ition as modeled to evaluate a
possible future scenario, where the dam’has been :

rater is free to flow between

shown on

] r slope failures; (ii) areas likely to have higher flow
etry (e, a tighter cross-sectional area or a constricted bend in

Section 1. Significant erosion occurring at the outfall end of a pipe that extends out
into the slough from a sedimentation basin. Observed erosion and minor slumping along the
toe of the slope. The eroded/failed toe appears to be working its way upslope and may

April 12,1999 | Page 31 Cornforth Consultants, Inc.
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eventually encroach upon the penmeter gas collection trench (located about 18 feet further .
upslope).

aﬁd across the

Section Section 2. Area located approximately 100 feet west of the bridge

waterline. The area is moderately vegetated.

Section 3. A failed section of the dike meas
slope failure has removed the outer face of the dike
headscarp (or uphill edge) of this slide area is located
on top of the dike. Based on posted utility signs, it
beneath the outer edge of the road; therefore, the sl
the pipeline.

be close to undermining

| Section 4. Location of the wes
southwest end of the landfill.

olumbia Slough channel. Observed localized slumping along the toe,
crack in the crest of the slope. The area is heavily vegetated, with

Section 7. A constricted bend in the Columbia Slough channel. Observed extensive
erosion along the toe of the slope, with a 3- to 4-foot vertical face below the high tide
waterline. The area is heavily vegetated. There were no ground cracks or other signs of slope
~ movement.

April 12,1999 , Page 3-2 Cornforth Consultants, Inc.
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Section 8. Failed section of dike that was repaired with rockfill materials in 1996.

Secfion 9. Entrance to the North Slough. Moderate erosion along the toe, and lightly
vegetated slope. ' : '

Section 10. Western end of the refuse layer wit
Observed extensive erosion along the toe, with a near-
waterline. The slope is lightly vegetated.

Section 11. Eastern end of the refuse layer
Relatively tall and steep slope, with minor slumping
is moderately vegetated.

ugh which, in turn, is at the
d to evaluate the change in

ons where dike failures occurred previously (Sections 4
t there is a correlation between the occurrence of dike

April 12,1999 . . Page 3-3 Cornforth Consultants, Inc.
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Table 1
Maximum Calculated Flow Velocities

Existing Conditions
Maximum Velocity
Section (feet/second)

3.68
3.81
3.66
3.82
3.04
2.89
3.61

Dam Removed

© 00 3O Ot WK

—
o

u£ 3ft./sec. would erode soil particles ranging in size from sand-sized
soil along the dike and slough channels consists of slightly clayey,

ity along the North Slough from just over 1 ft./sec. to more than 4 ft./sec.
) oving the dam would probably cause a dramatic increase in the rate of scour
along the North Slough. This high rate of scour would continue until the channel widened
sufficiently to reach an equilibrium condition.

April 12,1999 Page 34 Cornforth Consu]tants, Inc.
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4. PRIORITY TREATMENT AREAS

' 41. General

. Erosion around the toe of the perimeter dike of the landfi]l quite extensive.
Therefore, the effort and cost to reconstruct the toe and

" around the entire site would be very high. In our opini
following a staged approach. We recommend treati

then observing conditions in less critical areas an

(i1) are in close proximity to refuse, pipelines, access1
a higher scour potential (i.e., are subjected to higher
existing vegetation to help support the slope.

the dam-removed condition.
are discussed below.

' nstructl As a result, the stabilization of the dike segment between Sections 10
1 would become a high priority, regardless of whether the dam is left in-place

April 12,1999 . Page 4-1 "~ Cornforth Consultants, Inc.
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4.3. PriorityvAreas - Existing Condition (Dam Left In-Place)

Assuming the North Slough dam would not be removed, our recommended priority
areas include Section 3, Sectlon 5, and the dike segment between Sections 10 and:11. Reasons
for this priority ranking are presented below.

Section 3 is critical because the slope failure
perimeter access road, and is very close to exposing a
is critical because the slope is actively sliding and
seated. If left untreated, there is a possibility

would also attack the northern shoreline along the North Slough,
move habltat from the Smith and Bybee Lakes wildlife management :

ately 4,600 feet of shoreline). Therefore, if the dam is removed, treating both
tire length of the North Slough would become a high priority. 7

April 12, 1999 : Page 4-2 Cornforth Consultants, Inc.
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. Aside from the North Slough area, the other priority treatment areas would remain the
same as the existing condition where the dam remains in-place. We recommend that
~ Sections 8 and b be stabilized for the same reasons discussed above, and the medium priority
areas be watched closely

April 12,1999 Page 4-3 . Cornforth Consultants, Inc.



1132-1

5. CONCEPTUAL DIKE TREATMENT METHODS

5.1. General |

stiabilize the slope and
etlands fish and

mcorporates these goals. Since the primary functi
entering the slough, we have assumed that the overri
for the long-term structural stability of the dike.

5.2. Conceptual Treatment Methods

‘meéthods are very useful for stabilizing the shoreline and preventing
ajor drawbacks to these methods are that they would likely produce

April 12,1999 . - : Page 5-1 Cornforth Consultants, Inc.
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In addition to the drawbacks listed above, gabions and sheet pile walls would not be

practical at this site because: (i) the soft sediments along the shoreline could not safely
support the load from a gabion structure; and (ii) sheet piles would have to be driven to a great
depth through the soft sediments (to develop the support needed to withstand the lateral earth
pressures from the dike).

wﬂdllfe habltat

and other vegetationon a slope face which has been teinfo
or some other biodegradable product. This vegetation
the appearance of the slope; (ii) it provides wildlife hab
the slope and prevent erosion.

eral purposes 1) it improves
i) the root systems reinforce

ired dike sections around St. Johns
eceive some biochemical treat-

. The vegetation could be parﬁicula.rl
Landfill, because leachate discharge throug the

the lower port
lose internal

%ple, a traditional riprap slope could be constructed up to a selected elevation on the dike
to protect agains heavy currents and wave action, and the upper portion of the slope
d with a biotechnical method to improve aesthetics and provide habitat.

This combined method approach has been used recently by the Port of Portland onslope
failures at Terminals T5 and T6 along the Willamette River. Members of our design team and
representatives from Metro toured these facilities on April 2, 1999. The Port successfully

April 12,1999 Page 65-2 Cornforth Consultants, Inc.
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reconstructed the failed slopes by placing rockfill overlain by riprap up to a selected flood stage
level, and then completing the upper part of the slope with lifts of compacted sand reinforced
by plastic geogrids. (This process of reinforcing a soil slope with a geogrid is commonly
referred to as “mechanically stabilized earth,” or MSE.) The geogrid reinforcement has an

openwork pattern; therefore, vegetation can grow throughit. The upper part Fthe slope was
then covered by a thin layer of topsoil, which was laber planbed vith bitshes, trees, and
‘hydroseeded with native grasses. It is our understan if, for the Port of
Portland’s work took four to six months.

5.3. Recommended Dike Treatment Method

. General. Based on the foregoing, we recommer the priority sections of the

re, until the plants become well established, there could
tation from the MSE portion of the slope during heavy floods.
this risk versus the des1re to maximize the vegetated surface

elp set the transition elevation (say the 10-year flood level or some other criterion
‘by Metro). For the purposes of this report, we have assumed that the transition
would occur at elevation 12 feet. .

April 12,1999 Page 5-3 Cornforth Consultants, Inc.
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Recommended Repair Method. Metro performed cross-section surveys in January and
February 1999 for several of the 12 sections analyzed in the hydraulic evaluation. Included
among the surveyed sections were Sections 3, 5 and 10, which are representative of the
pnonty treatment areas d1scussed mChapter 4. Our reoommended method for reconstructmg

dragline to excavate all water-softened debris,
areas. At the toe of the slope, excavate an 8-

reconstructed ’iope.

the MSE slopé by wrapping geogrids and tufted érosion control mats over

include a 1-foot layer of topsoil inside of the geogrid and tufted erosion control mat to
provide a growing medium for plants.- The purpose of the tufted erosion control mat

April 12,1999 Page 5-4 Cornforth Consultants, Inc.
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would be to help prevent the topsoil from eroding until the vegetation becomes
established. Repeat the process, and continue the slope upward at 1.76H:1V.

6. Plant native bushes and trees as appropriate for the season, and then geed the MSE
slope with native grasses. If necessary, return to the site during the other seasons to
install additional native plants. In addition to the vegetati fi:the MSE slope, the
riprap could be joint-planted with willows to hel d habitat of the
riprap portion of the dike. An idealized cros is show
on Figure 4. Specific species of suitable veg

54. Vegetation

- Mr. George Kral (vegetation specialist)
native vegetation at St. Johns Landfill an
experience, ourpre]ixm'.nau'yrecommendati'g '
include the following plant species:

¥ experience planting
ea. Based on this prior
onthe dike treatment area would -

Zone 1: Elevation 12 feet to 17

(7-foot centers) 2
“Willow (2-foot centers) 25
Shrubs (4-foot centers) 6.3

" Common Name Plant Category
Ofegon ash : Tree
Piper’s willow ‘Willow
Sitka willow Willow
Heart-leaved willow Willow
Cornus stolonifera | Red-twig dogwood Shrub

Spiraea douglasii | Douglas’ spiraea Shrub -

April 12, 1999 Page 5-5 Cornforth Consultants, Inc.
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Zone 2: Elevation 17" feet

Total plants per 10 feet of treated dike: Trees (7-foot centers) 2
' : Shrubs (2.5-foot centers) 16

Species Common Name
Fraxinus latifolia
Rosa nutkana

Rosa pisocarpa

Symphoriocarpus alba

Cornus stolonifera

Sambucus racemosa

Oemleria cerasiformis

r :.slope) :
per 10 feet of treated dike

Nodding beggar tick
Common spike rush
Columbia sedge
Rice cutgrass
Water foxtail

Meadow barley
Blue wildrye
Sitka brome (California brome)

Bromus sitchensis

April 12,1999 Page 5-6 . Cornforth Consultants, Inc.
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6,5, Permitting

The proposed dike stabilization pro;ectw:]lreqmre permlts from local, state and federal
authontles, as discussed below. -

Local Land Use Review. The City of Portland’s lafi
st_abilization project is expected to be reviewed against t

Conservation. This City of Portland' mech
effect when the project documents are submi

le 3 wogld probably be met by
point how the Water Quality

a removallﬁﬂ permit. The ODSL will detgrmine whether
rmit, or is to be covered under an existing General

authonzatlon to place fill material in waters of the United States and to place structures in ,
navigable waters. The USACE determines if the project would require an individual permit,
or whether it can be authorized under Nationwide Permit 13, Bank Stabilization. Water

April12,1999 - Page 5-7 Cornforth Consultants, Inc.
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quality certification under CWA Section 401 would be reviewed by the Oregon Department of
Environmental Quality (ODEQ). No mitigation requirement is anticipated for this project;
however, we anticipate that the USACE and possibly ODEQ would require any design to
" incorporate plantings for fish and wildlife habitat. The project will require consultation with
- the National Marine Fisheries Service (NMFS) in regard to Endangered Species Act listed fish
in the lJower Willamette River. We feel that it would be preferable to. t'this consultation
under the informal, rather than formal procedure. We antitipate tha NMFS would prefer
to see maximum use of vegetation associated with the s

April 12, 1999 Page 5-8 Cornforth Consultants, Inc.
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6. CONCEPTUAL COSTS

- 6.1, Cohceptual Costs

The conceptual costs preseiltéd below are based on quantity: tions derived from
limited survey data. The conceptual costs include th
overhead. The conceptual costs do not include enginee)
or quality control costs. Actual construction bids
environmental and permitting restrictions, level of ¢
year, etc. Values shown are in 1999 dollars.

In-Place). With the dam remaining
ority areas are: |

5: $60,000 to $75,000

April 12, 1999 Page 6-1 Cornforth Consultants, Inc.
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Assuming that removing the dam would necessitate treating both sides of the North
Slough, the total length of reconstructed shoreline would be approximately 9,200 feet.
Treating the northern shoreline of the North Slough would also require the construction of an
access road for equipment, at an estimated cost of $5600,000.

e St. Johns Landfill Side of North Slough:
® North Shoreline of North Slough (with access ro

ad

We appreciate the opportunity to be of contim
any questions, please call. '

Very truly yours,

CORNFORTH CONSULTANTS, INC

1;me1 Quevedo, P
esident

April 12, 1999 Page 62 ' .Cornforth Consultants, Inc.
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