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OREGON PARKS AND RECREATION DEPARTMENT | EQROFFICIAL USEONLY
OCEAN SHORE PERMIT APPLICATION OPRD 2088
RELS s T  lpopoa1
Section 1. Proposed Project 121252021 .
Project type: _ - : _ 'i
Riprap Revetment _ } l Vegetative Stabllization -
Seawall Other ) )
Provide & brivf description of gcyb@: ” ' ” =
Seawall back to onginal size and haight with 56’ riprap: Riprap double layer at battorn balf of wall
}Esﬂmﬂed project start date 1171621 | Estimated project completion date 12/10/21
Section 2. Applicant Information , ' -
' Fﬂrwner Maorm Holliday Agent Jan M. Thompson Excavation
Mafling Addreas _ P.0. Bax 1143 Mallhlﬂddress P.0O. Box 247 ,
City Sunvalley |State 1D [Zip 83353 | City LinconCity |State oOr  [Zip 9737
[Phone  (760)289-6207 | Fax | Phone (541 ae05951 | Fax ]
Email nomumlhﬂw | Email jevonmenire@gmail.com
| Primary Contact T Owner - ~ 1B Agent ]
[Section 3. Property Location and Information i |
Situs Address 22 South Lagoon Ln. |
| City/lTown Lincoln Beach | County tncoln J
Township 08 | Range a3 |Section  CC | Subsection | Taxlot 203 |
| ’_Eun'nnt Use ' ]
Residential Commencial/industria! | "] Public
Vacant (ubuit) Other [epian)
City/County Zoning Designation Resigential | Year main structure was bullt 1966
Lot Dimensions ) ' '
Lot Size ] .39 acres Oceanfront footage gn festy 100
=Simat1'mntfmtuga {m taat) 100 East-West foolags (in tet) 118
@emadm
[ Distance from eastern (or landward) property line o nearest building fn feety 25 feat
Distance from seaward dune crest or biuff edge to nearest building gn feet) 7 feet
Approximate height of oceanfront bluff, dune or escarpment gn feer) 28 faet
~ List the names, situs and mailing addressas of oceanfront landawners with property boundares common to
thuse of the property or properties described in the application.
Name Property situs address i Mailing address
Alan Blumhagen & Richard Boyse: | 24 South Lagoon Ln., Lincoln Beach, | 2200 Pacific Ave, #64, San Francisco,
Trustees-South Property Qregon 97383 CA 84115
Jamas and Diane Baker 20 South Lagoon Ln., Lincoln Baach, 1055 SW Englewood Or., Lake
Morth Proparty Oregon 97388 Oewega, OR 97034
I
-
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Section 4. Project Justification and impacts

SRde %meaﬁﬁmmm1 do to storm activity and King tides: During these

events the ocean washed out the dune between the saa wall and the home. The dune was washed out within 10 feet from
the home foundation.

_L_mmmwmmmmwﬂmw
mmmnm "

e Al sa%ﬂ & g m%a home on this property will be undermined and fail into the pcean: The neighboring
1pmparties north and south will then be in danger of lasing their frormtage and homes,

Aﬁamnﬂﬁﬂmﬂgﬂmum
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Attach pifoitions) &5 RECEEELYY

Section 5, Project Details

Total Length along shoreline g ey 100 Height (m feet; 35

Total width of project (in feet) 40

Slope {rato-honzomal to vertican 21 Total volume of all material{s) {cubic yards} 300
Riprap Specifications:

Armor steng type Basalt Armor stone source Cedar Creek Quarry
Biametar of armor stone fin fee 56 Ammount of ammor stone (amic yars) 150
Type of filter fabric Woven mesh road fabric Type of backing fill material §-18" chunky rock
The amount of backing fill matertal wuticyeras) 150 | Will toe be keyed into bedrock? [] Yes 3 No
Efevation of toe trench - from high tide ocean slevation Depth of toe trench 7 font

Section 6. Analysis Of Hazard Avoidance

Please verify that the attached hazard avoidance anatysis includes:
A list of hazard avoldarnice altermnatives

BT A dascription of why hazard avoidance alternatives i_] If an altemative was tried, explain why it ¢id not

are not fegsible succeed

[ 1= the relacation cost estimate induded? {¥ the cost of moving the bullding fs fisted 2% an unfosstble factor,)

Saction 7. Geologic Report
Plaase provide the following information:

Diate of Report 22020 Company H.G. Shlicker & Assotiates Inc.
Geologist Name J. Douglas Gless Gevlogist Cariffications MSc, RG, CEG, LHG
Mailing Address 607 Main Street Suite #200

City Oregon City | State OR | zip 97045

Phone (503)655-8113 | Fax  (503) 6558173 | Email address HGSARteleport. com

Plaase our geologic report contains all of the following information:

| The potential impacts from the proposed project A review of potential non-structural solutions,
on the sand source, supply, and mavernent on the includirg, but not limited to: vegetaiive siabilization;
affected baach as well as within the same littoral celi. nor-structural dynamic revetments and foredune

enhancement.
skiﬂ:z &gﬂaﬁfﬁcﬂﬂ“ i | The bank or biuff stabliity and srosion rabss on the

project may affect or be impacted by those geologic subjlect property and adjacent properties.
and seismic hazards.

Shonalne Protection Fage 5 of 8
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Section 8. Additional Permit Requirements
List the agancy and fype of permi required:
Lincoln County Planning Department Affidavit

o
No additional agency parmit required

Sectlon 9. Signature Requirement

The application is hersby mada for the ocean shore alteration described within this application. | certlfy that |
am famlliar with the information contained in this application, and, to the best of my knowledge and belisf. this
information is tnte, compiete and accurate. | further certify that 1 possess the autherity to undertake the
propossd attarstion.

| understand that the granting of an OPRD permit does not release me from obtaining any additional permits
from any/all local, state, andfor federal agencies that may be required hefores commencing the project.

| understand that the payment of required OPRD processing fee does not guarantee the issuance of an
approved parmit.

01y 6y

Owner Signatire ./ Date
K 1 (Owner) autharize the Agent included int this appiication fo act on my bakalf during his spplication process.
o G-/ =/
Agefit Signature T Date '
Shonallne Protectian Fage 6o §
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Section 11. Application Fees and Calculation Worksheet (1o be submitted with application)
Each application filed under ORS 390,648, for an alteration on the ocean shore shall ke accompanied

by a processing fee for the purpose of partial recovery to the Department of its administrative costs.
The fee shall be determined according to the construction vatue of the project.

The application processing fae shall be:

(a) $400 for projects with a construction value less than $2,500; or

(b) $400 plus three percent of the construction value over $2,500 for projecis with a construction
value equal to or greater than $2,500.

Please use the formula below to determine tota! application fees.

Total construction value of project $ 5400000

Base construction value suncesmwes - $  2500.00

Subtatal petreinctins vakag mnus B fas] = $ £1,500.00 f)( 03 = }
3% of subtotal 3 1,545.00

Add Base Fee + 5 40000

TOTAL APPLICATION FEE = % 1,045.00

Total construction value of project & 1000000
Base construction value [Subtractabls allowance) ¥ z2500.00
Subtotaf {construction value minus base fes) = § 750000 (x.03=22500)
3% of subtotal -1 225.00
Add Base Fee + 3 400.00
TOTAL APPLICATION FEE = ¥ §25.00

Submitted Ocean Shore Permit Application shall include this completed fee workshest,
as well as, evidence of construction value

Shorelne Protecton Page 8 of 8
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CITY/COUNTY RLANNING DEPARTMENT AFFIDAVIT

In accordancs with Statawide Planning Goal #18, Beaches and Dunes alteration parmits for
beachiront protective structuras may be [ssund omy where development exdsted on January 1,
1977, or whare an exception to this Goal 18 implementation requirement has been approved by the
appropriate local Jurisdiction. For the purpose of this requirament, the definition of
“davelopment” means houses, commercial and industrial bulldings, and vacant subdivision lots
which are physically Improved through the conatruction of streats and proviskens of utilities to the
U ot

Above property meets Goal 18 Eligibility? Edves [INo [] Nat Applicable

|| Appilcant _ : _
tast __Halfiday ~  [Fimt  Nom [ Mi .
' Property Detaits I - N |
| Townshlp 08 |[Range 11 [Secon .13 ©3] Subsecton e
. Tax Lotod203-00 - . -
e —— == = : : -
Clatsop 1L ] Yliramoeok Lincoin ([ JLane o
Douglas 1T 1 Coos Cumy ) _ N
“Project Type _ . T R —
Shorefront Protection Access/Other Misc. | []Sand Atteration |
Pi duit Nalural Product Removai e
Ptanning Departmaent Certification o
) (To be completed by local planning official) : .
| | Partl = - - —]

Past Il

"1 have mmg_pmsﬂd—m_ ot _app:'fcaﬂbr.- and have determined that:
[] This project is not regutated by the local comprehansive plan and zoning ordinances.
his project has been reviewed and is cansistent with the local comprebensive plan and zoning

[ | This project has been reviewed and is not consistent with the local comprehensive plan and zoning
ardinance.

[] The conslstency of this project with the local planning ordinance cannot be deteminad uniil the
following lecal approvals are obtained:

ﬁa_ﬁfé/iz&gy S

0 form shudi be submitted with he completed Ocean Shore Permit Application

[:

[] Conditionat Use Approval Zone Change [ Plan Amendment
' | TJ Development Permit Other (gpecy teg g =
_T:"—_‘ gmmentE; 0 o - o - ws

I —
QZ"‘WV Tgﬁﬂ;w_ﬂ?(ﬂﬂm I ——
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dasn M Thowrpeen Excavssien, LI =
PO Box 247 Estimate
Lincoln City, DR 573567 Li§ JON B EXCAVATION
+1 5319210739
Jommthempaonexcavation @etnnil com
hitpa-/fwwna jonmithompaonexcavaticon. com’

A THERECA

Naoem Halliday

1362 DEALS202

For the property of 22 5. Lagoon Lane it Salishan

Seawall For the reconstraction of 20LF of sex wall at 2 in height, This will consist of removing the exigting Rip Rap 54, 00404

Bratm the face of the wall and setting it to the side. IMTE will utilive the existing chunky reck to build the slope

to the seawall &t & 2:1 slope. This rock mixtuee locks in the existing backing mock. The chunky reck section will

run tie fill lenngith and height of the wall. The existing larpe Rip Rap toe rock will be dug down inte the sand as

deerr ak pozaible. The toe of Hre wall will be bullt B extsting Rip Rap. The sxisting rip mp witl be stacked at

Z:1 slope and be locked bapether so each rock supports anather rock. This will b & single layer dp tep seawall,

TMTE will utilize &) the oxisting rip rap for the armor rock. 11 then is not enough existing rip rap or chunky

rock and JMTE has to invport this materia] this will be #n additions] per load cost.

SENOTE™*

The cost of this wall does not reflect imperting veck material t build the wall. If JMTE has to import chunky
roeck to creak the desired height and slope of the wall this rock will be addittonal $450 per 12 YT load in place.
If TMTE has to import rip mp to finizh stacking the wall this will be an additional $800 per 12 YD aad,

TOTAL 354’0'“'-““

Acoepled By Accepted Date
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Lincoln County Government Use only. Use for any other purpose is entirely at the risk of the user.

This product is for informational purposes and may not have been prepared for, or be suitable for legal,
engineering, or surveying purposes. Users should review the primary information sources to ascertain
their usabilitv.
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Engineering Geologic Investigation
for Qrceanfront Protection Along Siletz Spit
between Tax Lot 156, Map 08-11-09DD
and Tax Lot 200, Map 07-11-34CB
Lincoln County, Oregon

Prepared for:
Salishan Leaseholders
Attm: Christine McGowan
100 Salishan Drive,
Gleneden Beach, Oregon 97388

Project #Y 174107 December 20, 2019

'ﬁ H.G. Schlicker & Associates, .



Terms of Use

Use of this re is restricted to those Dceanfront Leasehglders who paid $1.200
particijrate. Participants may access the report at a password-protected site.

A database of participants is maintained by SLI:

*  When Dceanfront Leaseholders apply for an Ocean Shore Permit, an
engineering geologic investigation and analysis is required. This study fulfills
that requirement providing the Leaseholder is verified as a participant.

+ If Oceanfront Leaseholders require additional engineering regarding their
Ocean Shore Permit application, H.G. Schlicker & Associates, Inc. will also
require that the Leasehelder be verified as a participant.

» At the time of sale, buyer will receive a copy of the seller’s certification of
pariicipation and payment from SLI to use in future applications for riprap
revetment.

Qur intention is to expedite the application process for an Ocean Shore Permit for
individuals or groups of leaseholders who will collaborate on construction of a
revetment. [f you are not a verified participant, please contact Christine McGowan,

Manager, Salishan Leaseholders, Inc. to remit the $1,200 fee required to use the study

in the application process (541-764-2208, christine@salishanleaseholders.com).

I



Salishan Leaseholders, Inc,
P.O. Box 219 Gleneden Baach, OR 37308 541-T54-2108  salishanbeaseholdersi@gmail.com

January 20, 202D
Dear Oceanfront Leaseholders,

We are pleased to share with you the final results of the gealagic study of the Salishan
Spit by H.G. Schlicker & Associates, Inc. The enclosed report presents the results of
their engineering geologic investigation and analysis, and recommendations for the
design and construction of riprap revetments.

Salishan Leaseholder, Inc. {SL]) served as the facilitator of this study on behalf of the
Qceanfront Leaseholders who contributed $1,200 per tax lot in order to save the time
and money that would have been required for individual studies (estimated at 38,000 -
$12,000). The members of the Shoreline Protection Committee whe were appointed by
the SLI Board reviewed this report and agreed that it met the specifications of the SLI
contract with H.G. Schlicker & Associates. Jay Sennewald, the Ocean Shores Coordinator
for the Oregon Pariks and Recreation Department also reviewed the report and
determined that it wmet the geological study prerequisite for an Ocean Shore Permit that
is required for riprap replacement and revetment.

SLI calls your attention to the recoinmendation. Due o the possibility of rapid erosion
along the entire site, we encourage leaseholders to take a preactive appreach to
construction of riprap revetments fronting their properties rather than waiting un&il
their homes are in imminent peril. Construction of revetments showld also be considered
prior to erosion of the dunes within 20 feet of the homes. We encourage the construction
of revetments across several lots at the same time as it has the advantage of ensuring
continuity, alignment, structural integrity, and can reduce costs. {Appendix A, Page 13}

Pursuant te the SLI Lease, you are reminded that individual leaseholders have the sole
obligation to repair, maintain and preserve the leased premises. Construction-related
expenses, such as permits, riprap replacement and revetment reinforcement costs
subsequent to this study will centinue to be the responsibility of individual
leaseholders.



Please make note of the password-protected site that you will receive in an email from
me. Please read the study Parts A as well as B through H. Call Doug Gless or Jay
Sennewald with any guestions you may have, Their contact information follows.

Questions about study? Call: Questions about Ocean Shore Permit? Call:
I. Douglas Gless, M5c, RG, CEG, LHG Jay Sennewald| Ocean Shores Coordinator
President/Principal Engineering Geologist Oregon Parks and Recreation Department
H.G. 5chlicker & Associates, Inc. 12735 NW Pacific Coast Highway

£07 Main Street, Suite 200 Seal Rock, Oregon 97376

Oregon City, Oregon 97045 [541) 563-8504

Office: 503-655-8113 Ocean Shore SRA

Fax: 503-655-8173

HGSA@teleport.com

www.hgschlicker.com

For additional background information, please see the following videos: fay Sennewald,
Ocean Shores Coordinator for the State of Oregon, and Doug Gless, Principal
Engineering eologist for H.G. Schlicker and Associates, give a clear overview of the
status of our oceanfront an the Salishan Spit. Please watch their presentation
Oceanfront Protection by copying this link htips: / fvimeo.com/281145575% into your
browser. [f asked for password, use Salishan. At the same site is drone footage of the
Salishan pceanfront prior to the most recent episodes of erosion. We are grateful to
Leaseholder Barbara Fox for preparation of these materials.

We appreciate having the opportunity to facilitate the completion of this report.

Wartn Regards,
Christine McGowan, Manager

Salishan Leaseholders, Inc.

541-764-2208
christine@salishanleaseholders.com

[l



H.G. Schlicker & Associates, .

607 Main Street, Suite 200 - Oregon Chy, Oregon 87045
(R03) 0558113 - FAX (B03) 6558173

Project #Y 174107 December 20, 2019

To: Salishan Leaseholders
Attn: Christine McGowan
100 Salishan Drive,
Gleneden Beach, Oregon 97388

Subject: Engineering Geologic [nvestigation
for Oceanfront Protection Along Siletz Spit
between Tax Lot 156, Map 08-11-09DD
and Tax Lot 200, Map 07-11-34CB
Lincoln County, Oregon

Drear Ms. McGowan:

The accompanying report presents the results of our engineering geclogic investigation and
analysis, and recommendations for the construction of riprap revetments at the above subject sites. We
have addressed the geclogic conditions that lead to variability in erosion along the Siletz spit in order to
provide the necessaty background information and revetment design to streamling the application process
for individual propenty easeholders when submitting a Shoreline Protection Structure application for
construction of a riprap revetment. If a major geologic event, such as a tsunami, subsidence indoced
erosion related to an earthquake, etc., were to accur, which invalidates the appropriateness of the provided
designs, additional consulling work may be required.

Individual property leasehalders will need to complete and submit Creean Shore Permit
Applications as necessary prior to the construction or repair of riprap revetments. We can assist in this
endeavor.

After you have reviewed our report, we wonld be pleased to discuss the report and to answer any
questions you tnight have. This opportunity to be of service is sincerely appreciated. [ we can be of any
further assistance, please contact us.

H.G. SCHLICKER ES, INC.

Gless, M5c, B<G, CEG, LHG
President/Principal Engineering Geologist
JDG am]

GECHLOWGISTS ® EMGIMNEERS ® EMVIROMMENTAL SCEMTIS™S
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H.G. Schlicker & Associates, ..

G607 Main Street, Suite 200 - Cregon City, Oregon 87045
(503} 655-B113 + FAX (503) 655-8173

Project #Y 173107 December 20, 2019
To: Salishan Leascholders

Attn: Christine McGowan

100 Salishan Drive,

Gleneden Beach, Oregon 97388

Suhject: Engineering Geologic Investigation
for Oceanfront Protection Along Siletz Spit
between Tax Lot 156, Map 08-11-09DD
and Tax Lot 200, Map 07-11-34CB
Lincoln County, Oregon

Dear Ms. McZowan:

1.0 Introduction

At vour request and authorization, representatives of H.G. Schlicker and Asscciates, Inc.
{HGSA) visited the subject site (Figure |; Appendix A) multiple times between March and
October 2019, to complete an engingering geologic investigation for shoreline protection. We
have alzso observed conditions on the Siletz Spit over the fast approximately 4¢ years during site
visits for other projects. We completed this investigation to determine whether the tax lots
located within the site need and would benefit from the construction of Shoreline Protection, in
this specific case, the construction of new oceanfront riprap revetments at the site because of
damage to existing revetments. Based upon our mvestigation, we have determined that the tax
lots throughout the site would benefit from replacement of the existing protective structures, and
we have provided designs and specifications for riprap revetments along Siletz Spit.

This report addresses the engineering geology at the subject site with respect to the
replacement of existing revetments for shoreline protection. The existing nprap revetments were
generally constructed under emergency conditions and are madequately designed and
constructed to protect the Salishan Leasehelder’s properties durng severe erosion events.
Oregon Parks and Recreation Department (OPRD} have encouraged Salishan Leaseholders to
have this comprehensive report completed so that it 1s readily available to rely on for
construction of new revetments for the Salishan Leaseholders. This report documents historical
erosion events and current conditions to provide an accurate evaluation of the geologic

GECHOAGISTS * EMGIMEERS * EMVIROMHMENTAL SCIEMTISTS



Project #Y 174107 Page 2

conditions and provide background information to streamline the process when submitting
Shoreline Protection Structure applications for construction of riprap revetments.

This report addresses the engineering geology at the subject site with respect to the
construction of new revetments for shoreline protection. The scope of our work consisted of site
observations and measurements; a professional topographic survey with select cultural features
identified; preparation of slope profiles, maps, and revetment design; a limited review of the
geologic literature; interpretation of topographic maps, lidar, stereo-pair and mono aerjal
photographs and satellite imagery; and preparation of this report of our findings, conclusions,
recommendations, and design of tiprap revetments and pathways.

2.0 _ Site Description

The Salishan spit is approximately 2.7 miles long and is located between Lincoln City to
the north and Gleneden Beach to the south (Figure 1). The spit is bounded to the east by Siletz
Bay, to the north by the mouth of Siletz Bay, to the west by the Pacific Ocean and to the south by
Gleneden Beach.

Development on the spit has been continuous since it began in the mid-1960s. There are
110 developed and developable tax lots and 15 undevelopable areas (¢.g. “walkways,” “beach
access,” “park,” etc.) located along the western oceanfiont side of the spit (Appendices B and C).
Planned development of the Salishan spit began in the mid-1960s, and all of the tax lots subject
to this report have been identified as Goal 18 eligible due to exception according to the Oregon
Coastal Atlas Ocean Shares webpage (accessed September 20, 2019),

The subject tax lots consist of the westerunost oceanfront lots and interstitial areas
owned by the Salishan Leaseholders between Tax Lot 200, Map 07-11-34CB at the northern
extent, and Tax Lot 156, Map 08-11-09DD at the southern extent (Appendices B and C). The 14
southernmost tax lots are located along the northern axtent of the bluff-backed (Gleneden heach;
the remaining tax lots are located along the sand dune-backed Siletz spit. Generally, the
vegetated foredune crest and the top of erosion scarps along the spit, and the toe of the bluff
slope in the southem portion of the site are at approximaiely 30 feet elevation (NAVD 88).

The beach fronting the site is dynamic and experiences substantial and unpredictable
changes in the beach sand elevation. The occurrence of rip currents and their resultant
embayments that allow larger waves to run further inshore ar¢ common in this area and typically
are a significant contributor to the rapid and severe erosion of the dunes and bluff. 1t is this
process that has led to severe erosion events that have damaged, destroyed, and overtopped
revetinents along the spit multiple times since development began.

ﬁ H.G. Schlicker & Associates, ..
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Riprap revetment shoreline protective structures currently exist along mest of the site
(Appendices A, C, and D). During our site visits, we identified the locaiion and condition of the
exposed riprap revetinents and atternpted to locate existing revetments that were covered by dune
sand. The condition of the riprap revetments along the spit varies from recently constructed with
more modem techniques and materials to those that are older, poorly maintained, damaged, and
constructed with poor quality material (Appendix A}.

At the time of our site visits, we visually identified exasting riprap revetments fronting 50
of the 5% developed lots south of and including Tax Lot 1000, Map 08-11-03CB {Appendicas A
and C). The condition of the exposed riprap revetments ranged from recently well-constructed to
loosely stacked and scattered stones. During our site visits, we also probed the dune sand where
riprap revetiments were not exposed; in general, we were able te locate rock covered by
approximately & to 8 feet of sand in the approximate area of the “edge of bank™ surveyed by
Harold Poling in 1970 (Survey #05426; available from Lincoln County webmaps:
http://maps.co.lincoln.or.us/). The Oregon Coastal Atlas Ocean Shores webpage (accessed
September 20, 2019) indicates that beachfront protective structures are present fronting all of the
developed/developable properties owned by the Salishan Leaseholders; however, we were
unable to confirm the presence of a riprap revetment at the southemmost Salishan Leaseholder
owned tax lot, Tax Lot 136, Map 08-11-05DD.

The toe of the bluff slope fronting Tax lot 156, Map 08-1 [-09DD has experienced
approximately 20 feet of additional erosion when compared t¢ protected tax lots to the north.
Active erosion at the toe of the bluff slopc fronting Tax Lot 156, Map 08-11-09DI} has led to
recent shallow landslides and oversteepening the base of the slope {Appendix A-1: Photos 22 and
23). Review of stereopair acrial photos, maps, and satellite imagery indicates that this area of the
bluff has beceme increasingly vegetated since at least 1955 when shallow failures had denuded
much of the slope. More recently, a shallow failure occurred on the bluif slope west of the
existing home on Tax Lot 156, Map 08-11-09DD sametime between 1983 and 1994.

Recent erosion, approximately hetween Tax Lot 1061, Map 08-11-03CB, and Tax Lot
600, Map 08-11-03CB {Appendix A), has exposed the poorly constructed revetment that had
been previously covered with sand. We observed that a new revetment had been constructed
fronting Tax Lot 1000, Map 08-11-03CB, and erosion had come within 5 to 15 feet of several of
the nearby homes to the south (Appendix A).

In summary, the western part of the site needs improved oceanfront protection te protect
the houses and infrastructure along this stretch of beach. The prepesed project is to construct
new permitted riprap revetments, on an as-needed basis, to meet current design standards and to
provide mitigation for wave erosion and overtopping, which endangers the Salishan leaseholder's

homes.
ﬁ H.G. Schlicker & Associotes, .
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2.1 _Published Literature and Publicly Available Data Review

Komar and Rea (1976) published a detailed smdy of the winter 1972-73 erosion that
occurred on Siletz Spit. During the winter storms of 1972-73, several houses were
threatened, and one house under construction was destroyed (Appendix A). Xomar and
Rea describe the presence of rip currents and rip current embayments as the primary
cause of the severe erosion along the spit and note that erosion of sandy foredune areas of
the coast can occur at any time and remove at least 50 meters (164 feet) of the foredune.
The most severe erosion duting the 1972-73 event eroded back approximately 30 meters
over a 3-week period. The authors note that in response to the severe erosion, “riprap
was installed hastily. .. and installation did not follow the established engineeting
procedures for riprap construction.” Conclusions made by Komar and Rea include that
“it is now necessary that the area be uniformly protected with riprap,” and “if one
neighbor does not protect his property, the defense will be breached and the erosion may
come from the side rather than from the oceanfront.”

McKinney (1976} and Komar and McKinney (1977) detail the conditions contributing to
the Spring 1976 erosion of Siletz Spit and contrast it to earlier winter erosion periods.
The authors discuss that, similar to previous storms, the presence of rip current
embayments along the beach allowed waves to break closer to shore and run up the beach
further. The primary difference between the erosion events in 1972-73 and the spring of
1976 was the tide levels, whereas neap tide conditions existed during the 1972-73 storm,
spring tide conditions persisted during the February 1976 storm. The higher tide
combined with storm waves during the February 1976 storm led to waves washing over
the top of the spit and drift logs being thrown atop the dunes (Appendix A).

In the Coastal Flnod Hazard Study, Lincoln County, Oregon (Allan et al,, 2015)
published by the Oregon Department of Geology and Mineral Industries (DOGAMT),
historical shorelines, beach profiles, and lidar data, amongst other data, were used to help
develop a digital flood insurance map and flood ingurance study report for Lincoln
County. Historical shorelines from the 1920s to 2010 illustrate the variability of the
beach along Siletz Spit, where the shoreline width can vary over a distance of
approximately 98 to 230 feet. Beach profile, wave, tide, and erosion characteristics along
Siletz St were used in modeling storm conditions, and to determine the most likely
winter profiles (MLWF), expected wave runup, and total water level (TWL) for 1%
annual chance storm events. Model results indicate that TWL levels for 1% annual
chance storm events range from approximately 29 to 37 feet (NAVDSS) with the
possibility of wave overtopping at many of the sites modeled. In addition to the
possibility of waves overtopping the spit in several locations, the MLWPs indicate the
possibility of revetments being fully exposed to their lowest elevation, thergby exposing
the toe of the revetment to undercutting by waves.

'ﬁ H.G. Schiicker & Associates, .
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Ongoing beach monitering projects by Allan and O'Brien (2019) have included
periodically collecting beach profile data and providing basic shoreline change analysis
results. The data presented on the Northwest Association of Networked Ocean
Observing Systerns (NANOOS) webpage (hitp:/nvs.nanoos.org/BeachMapping,
accessed 10/3/2019) illustrate changes in the beach profiles from 1997 to 2018 and
present general trends in erosion or accretion in the &-meter (approximately 20 feet)
beach contour.

Publicly available topographic and bathymetric lidar data from DOGAMI, NOAA,
NASA, and USGS provide elevation data for the bluffs, dunes, beaches, and nearshore
scafloor at the time of data collection. Analyzing and comparing multiple data sets from
between 1997 and 2016 allowed us to determine recent topographic changes. Analysis of
elevation differences between high-reselution lidar data sets from 2009 and 2016 reveal
shallow slope failures along the biuff backed beach at the southern extent of the site,
areas that have recently experienced erosion of the foredune, areas that have experienced
growth of the foredune, and areas with little fo ne change.

Beach profiles derived from lidar data collected by DOGAMI in 2009 and NOAAATSGS
in 2016, along with elevation data from Alan and Hart (2008), Allan et al. (2015), and
Alan and O'Brien (2019) are presented in Appendix 1.

Crowdsourced data and imagery are available online at the Oregon Shores Conservation
Coalition webpage (vregonshores.org, accessed 10/2/2019) and Oregon King Tides Phato
Initiative webpage (oregonkingiides.net; accessed 10/2/2019). Data submitted by citizen
scientists to the above webpages provide additional information and photographic
evidence of the wave and tidal conditions atfecting the site and existing riprap revetments
{Appendix A). Photographs available include images of erosion of the beach, bluffs, and
dunes, revetment conditions and construction, and wave mnup and overtopping of
exposed revetments during king tide conditions without apparent storm influences.

2.2 Aerial Photo and Satellite Imagery Review

We reviewed stereopair aerial photography from 1953, 1970, 1972, 1976, 1982, 1983,
and 1994 and satellite imagery, available from Google Earth Fro, from 1994, 2000, 2003,
2005, 2011, 2015, 2016, and 2019. Aerial and satellite imagery provides information
regarding the variations in the beach-dune junction over time, changes in vegetative
cover, the presence of rip-current embayments, the presence and condition of riprap
revetments, and evidence of shallow bluff failures.

3.0 Geology

The Siletz spit was mapped by Schlicker et al. (1973) as unconsolidated fine- to medium-
grained beach and dune sand, underlain by Quaternary Marine terrace. The marine terrace
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deposits consist of semi-conselidated, fine- to medium-grained, uplifted beach sand commonly
averlain by unconsolidated, fine-grained stabilized dune deposits. The uplified marine terrace
sediments are typically high-energy nearshore marine deposits capped by beach sand (Kelsey et
al., 1996). Priest and Allan (2004) mapped the Siletz spit as Quaternary beach sand and mapped
Quaternary Marine terrace south of approximately Tax Lot 312, Map 08-11-09DA.

31 Geologic Structures

Structural deformation and faulting along the Oregon Coast are dominated by the
Cascadia Subduction Zone (CSZ), which is a convergent plate houndary extending for
approximately 680 miles from northem California to northem Vancouver Island. This
convergent plate boundary is defined by the subduction of the Juan de Fuca plate beneath
the North America Plate and forms an offshore north-south trench approximately 40 to 60
miles west of the Oregon coast shoreline. A resulting deformation front consisting of
north-south oriented reverse faults is present along the westem edge of an accretionary
wedge east of the trench, and a zone of margin-oblique folding and faulting extends from
the trench to the Oregon Coast (Geomatrix, 1995).

An inferred (concealed) fault which trends in a northwesterly direction has been mapped
approximately 0.3 miles north of the Siletz spit (Schlicker et al., 1973; Priest and Allan,
2004}, This fault is believed te be a normal fault with its upthrown side to the southwest.
The fault cuts Tertiary units with no indications of recent movement.

A group of generally northwest-striking faults collectively referred to as the Siletz River
faults {Personius et al., 2003), are located in the area from Government Point,
approxitnately 4.5 miles south of Siletz Spit, northward to the mouth of the Siletz River.
Their sense of movement and level of activity is poorly known at present. The two most
distinct faults in the group are the Fishing Rock fault and the Fogarty Creek fault. The
Fishing Rock fault is mapped approximately 3 miles south of the site near the headland of
Fishing Rock {Personius et al., 2003; Priest and Allan, 2004). This fault offsets
Quaternary Marine Terrace deposits by 15 feet and is downthrown to the northeast. The
Fogarty Creek fault is a downthrowm-north fault with 18-foot offset and is mapped
approxitnately 3.5 miles south of the site (Personius et al., 2003; Priest and Allan, 2004).

The nearest mapped potentialiy active faults are the Yaquina Head Fault iocated
approximately 15 miles south of the site, and the Yaquina Bay Fault located
approximately 18 miles south of the site. The Yaquina Head Fault is an east-trending
oblique fault with left-lateral strike-slip and either contractional or extensional dip-slip
offset components (Personius et al,, 2003). It offsets the 80,000-year-old Newport
marine terrace in the area of the site by approximately 5 feet, indicating a relatively low
rate of slip, if still active (Schlicker et al,, 1973; Personius et al., 2003). The Yaquina
Bay Fault is a generally east-northeast trending oblique faylt that also has left-lateral
strike-slip and either contractional or extensional dip-slip offset components {Personius et
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al., 2003). This fault is believed to extend offshore for approximately 7 to 8 miles and
may be a structurally controlling feature for the mouth of Yagquina Bay {Goldfinger et al.,
1996; Geomatrix, 1995). At Yaquinz Bay, a 125,000-year-old platform has bheen
displaced approximately 223 feet up-on-the-north by the Yaquina Bay Fault. This fault
has the largest component of vertical slip (as much as 2 feet par 1,000 years) of any
active fault in coastal Oregon or Washington (Geomatrix, 1995). Although the age for
the last movement of the Yaquina Bay Fault is not known, the fault also offsets 80,000-
year-old marine terrace sediments.

4.0 Slope Stability, Erosion, and Current Site Conditions

The site is mapped in an area designated as experiencing critical erosion of sand spits and
dune areas in the northern part of the site and experiencing critical erosion of marine tetrraces and
sediments in the southem part of the site (Schlicker et al., 1973}

In the winter of 1972/1973, severe ocean wave erosion occurred along Salishan Spit,
which destroyed a house under construction and threatened several others along the spit
(Appendix A). This severe erosion episode is believed to have partly been associated with rip
currents, which are strong natrow currents that flow across the surf zone and cut beyond the
breakers (Komar and Rea, 1976). In the years following 1973, much of the Salishan Spit area
had riprap revetments constructed to protect the spit from occean wave erosion.

In the spring of 1976, a second episode of severe erosion occurred since the development
of the spit began. Rip currents again caused rapid erosion of the dune; however, this erosion
event differed from the 197273 event in that the dunes and previously built revetments were
overtopped by waves, and large drift logs were thrown on top of the dunes (McKinney, 1976;
Komar and McKinney, 1977) (Appendix A).

Riprap revetments along 11 contignous properties an Siletz Spit were damaged and
destroyed as a result of the combination of high tides, storm surge and waves associated with an
episodic severe El Nifio event in March 2016. The failure of the revetments appears to have
been due to the wndermining of the toe of the revetments, plucking of armor stones, shifting of
revetment materials, and the resultant erosion of backing matenial and native dune sands that
were being protected from erosion by the revetments. This resulted in a substantial threat to the
homes from wave attack and the potential for undermining of foundations (Appendix A).
Erosion came within é faet of one of the homes during this 2016 storm event (Sennewald, 2¢18).
Repair permits were applied for and received from the Oregon Parks and Recreation Department
(OPRD}.

Dwuring the winter of 2018/2019 erosion exposed and damaged poorly constructed
revetments, undermined and destroyed a patio fireplace, and threatensd to damage several homes
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{Appendix A). The 2018/2019 erosion occurred in the same general area along the spit as the
2016 erosion event; however, the revetments that were repaired in 2016 generally resistzd the
wave attack, and six lots to the north were severely eroded exposing and damaging the older
revetments.

Erosion along the southem biuff-backed portion of the site (approximately between Tax
Lot 156, Map 08-11-09DD to the south and Tax lot 315, Map 08-11-09DA to the north) is
caused by wind, rain and wave attack. Waves have overtopped the revetments creating up to 6
feet high erosion scarps at the toe of the slope. Wind and rain have contributed to zrosion of the
upper portion of the bluff slopes, particularly in the upper 10 to 20 feet of the slope where marine
terrace sands are exposed on near-vertical slopes with vegetation overhanging several feet.
Existing revetments along this portion of the site have reduced erosion at the toe of the bluff and
the occurrence of shallow slope failures.

Aerial and satellite imagery indicates that the bluff slope has become increasingly
vegelated since 1955; however, the lack of a revetment fronting the southernmost property at the
site (Tax Lot 156, Map 08-11-09DD) exposes the bluff to direct wave attack, and as a result, the
toe of the bluff has eroded back approximately 20 feet more than the lots protected with
revetments. Erosion of the toe of the bluff has recently led to several shallow slope failures on
the westem peortion of Tax Lot 156, Map 08-11-09DD {Appendix A). As observed in the field,
shallow failures have occurred south of the southern tenmination of the existing revetment.
Vegetation ditferences observed in the field, and comparison of aerial and satellite images
indicate that bluff failures have occurred since at least 1955 and as recently as sometime between
1983 and 1994 {Appendix A).

Properly designed and constructed riprap revetments greatly reduce the potential for
erosion when maintained and repaired as necessary. At the time of our site visits, existing riprap
revetments were exposed along much of the western face of the bluff and dunes (Appendices A
and C). We observed that many of the nprap revetments were not adequately protecting the
dune and bluff slopes above the revetment from direct wave attack and had been overtopped in
the recent past. Overtopping of the revetments by waves has caused erosion of the sand behind
the revetments (Appendix A). Generally, the height of the existing revetments is not adequate to
provide sufficient protection from large waves.

Along this part of Oregon’s coast, the average annual erosion rate was not determined by
Priest (1994} and Priest et al. (1994) because this area had existing oceanfront protective
structures at the time of the study, In those studies, areas with existing oceanfront protective
structures, like Salishan Spit, were assumed to have an erosion rate near zero. However, to the
south, at Gleneden Beach, an average erosion rate of .62 £ (.76 feet per year has heen
detenmined for bluff-backed beaches. This erosion rate was calculated by measuring the distance
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from existing structures in the area to the bluff and compared to distances measured on a 1939 or
1967 aerial photograph (Priest et al., 1994).

Typically, the dune-backed beaches erede and rebuild seasonally, with wider, shallow
sloping beaches during the summer and more narmow steeper beaches in the winter. Komar and
Rea {1976) also describe a 10 to 15-vear cycle of erosion and aceretion along Siletz Spit based
on analysis of aerial photographs dating back to 1939.

Based on mapping completed hy Priest and Allan {2004), the western portion of all of the
lots lie within the Active and High-Risk Coastal Erosion Hazard Zones, and the houses lie within
the High and Moderate-Risk Coastal Eresion Hazard Zones as defined below.

4.1 Coastal Erogion Hazard Zone Definifions

The methodology provided by Priest and Allan (2004} defining the four coastal erosion
hazard zones along dune-backed beaches in Lincoln County, Oregon, are as fellows:

(Please note that the wave heights given below are deep-water significant wave heights
which were determined from four wave buoys offshore from the Pacific Northwest
Coast.)

"Hazard zones on dime-backed beaches ware determined from a geometric model, wherehy property
erosion occurs when the total water level produced by the combined effect of extreme wave runup (R)
plus the tidal elevation (ET), exceeds some critical efevation of the fronting beach, typically the
elevation of the beach-dune jfunction (EJ). Three scenarios were vused to model erosion hazard zones
on dune-backed beaches:

Scenario ! (HIGH risk). This scenario is based on a large storm wave event (wave heights
~4 7.6 ft high) occurring over the cycle of an above average high tide, coincident with a 3.3 ft
starm surge. Under this scenario, the mapped width of the high-risk hazard zene was found
to range from 138 to 510 fi.

The following two scenarios (MODERATE and LOW-risk events} are one of two “worst case” events
identified. Both scenarios have low probabilities of occurrence.

Scenarie 2 (MODERATE-risk). Thix scenario is based on an extremely severe storm event
{waves ~52.5 ft high) covupled with a long-term rise in sea level of 1.31 fi. Maximum potential
erosion distances (MPED} mapped under this particular scenario range from 279 to 772 ft.

Scenario 3 (LOW risk}. This scenario is similar to scenario 2 ahove but incorporates a 3.3 fi
vertical lowering of the coast as a result af a Cascadia subduction zone earthguaie. MPED
mapped for scenario 3 ranged from 316 to 928 f. 7

And,
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AR active erosion hazard zone (AHZ} has also been identified. For dune-backed shorelines, the
AHZ encompasses the active beach o the top of the first vegetated foredune, and includes those
areas subject to large morphological changes adjacent to the mouths of bays due to inlet migration.”

The methodology provided by Priest and Allan {2004) defining the four coastal erosion
hazard zones along bluffed-backed beaches i Lincoln County, Oregon, are as follows:

“The basic techniques used here are modified from Gless and others (1998}, Kamar and others
{1999}, and Alfan and Priest (2001). The zones are as follows:

1} Active harard zone: The zone of currently active mass movement, slope wash, and wave
Erasion.

2} The other three zones define high-, moderate-, and low-risk scenarios for expansion of the
getive hazavd zone by Bluff top retreat. Similar te the dune-backed shorelines, the three
hazard zones depict decreasing levels of risk that they will become active in the future. These
hazard zone boundaries are mapped as follows:

a. High-risk hazard zone: The boundary of the high-risk hazard zone will represent a best
case for erosion. It will be assumed that erasion proceeds gradually at a mean erosion rate
jor 68 years, maintaining a slope of the angle of repose for talus of the bluff materials.

b. Moderate-risk hazard zone: The boundary of the moderate-visk hazard zone will be
drawn at the mean distance between the high- and low-risk hazard zone boundaries.

¢. Low-risk hazard zone: The low-risk hazard zone boundary represents a “worst case”
Jor bluff erasion. The worst case is for a bluff to erode gradually at a maximum erosion
rate for 100 years, maintaining its slope at the angle of repose for talus of the bluff
materialy. The bluff will then be assumed to suffer a maximum slope failure fslough or
landslide). For bhdffs composed of poorly conselidated or unconselidated sand, another
worsi-case scenario witl be mapped thar assumes thar the bluff face will reacha 2;1
slope o5 rain washes over it and sand creeps downward under the forces of gravity. For
these sand bluffs, whichever method produces the most retreat will be adopted.”

It should be noted that mapping done for the 2004 study was intended for regional
planning use, not for site-gpecific hazard identification.

3.0 Regional Seismic Hazards

Abundant evidence indicates that a series of geologically recent large earthquakes related
to the Cascadia Subduction Zone have occurred along the coastline of the Pacific Northwest.
Evidence suggests that more than 40 great earthguakes of magnitude 8 and larger have struck
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western Oregon during the last 10,000 years. The calculated odds that a Cascadia earthquake
will occur in the next 50 years range from 7-15 percent for a great earthquake affecting the
entire Pacific Northwast, to about a 37 percent chance that the southem end of the Cascadia
Subduction Zone will produce a major earthquake in the next 50 years (OSSPAC, 2013; OSU
Mews and Research Communications, 20140; Goldfinger et al., 2012). Evidence suggests the last
major earthquake eccurred on January 26, 1700, and may have been of magnitude 9.0 (Clague et
al., 2004)).

There is now increasing recognition that great earthquakes do not necessarily result in a
complete rupture along the full 1,200 km fault length of the Cascadia subduction zone, such that
partial ruptures of the plate boundary have occurred in the paleo-records due to smaller
earthquakes with moment magnitudes (Mw) < & {Witter et al., 2003; Kelsey et al., 2005). These
partial segment ruptures appear to occur more frequently in the southern Oregon coast,
determined from paleotsunami studies. Furthermore, the records have documented local
tsunamis from Cascadia earthquakes recur in clusters {~250—400 years) followed by gaps of
700-1,300 years, with the highest tsunamis associated with earthquakes ocourring at the
beginning and end of a cluster (Allan et al., 2G15).

These major earthquake events were accompanied by widespread subsidence of a few
centimeters to 1-2 meters (Leonard et al., 2004). Tsunamis appear to have been associated with
many of these earthquakes. In addition, settlement, liquefaction, and landsliding of some earth
materials are believed to have been commonly associated with these seismic events.

Other earthquakes related to shallow crustal movements or earthquakes related to the
Juan de Fuca plate have the potential to generate magnitude 6.0 to 7.5 earthquakes. The
recurrence interval for these types of sarthquakes is difficult to determine from present data, but
estimates of 104 to 200 years have been given in the literature (Rogers et al., 1996).

4.0 Flooding Hazards

The area of the subject site has had Flood Insurance Rate Maps prepared for it (FIRM
Panels #41041C0117E and #41041C0120E, dated 10/18/2019). Based on these FIRM panels,
the western portion of Siletz spit lies in areas rated as Zone VE with base flood elevations
ranging from 29 to 37 feet (NAVD 88). Zone VE is defined as an area of 100-year coastal flood
with velocity {wave action); base flood elevations and flood hazard factors determined
{Appendix E).

Baszed on the Oregon Department of Geology and Mineral Industries mapping, all but the
southemmost buildings on the site lie within the tsunami inundation zone resulting from an
approximately 8.9 or larger magnitude Cascadia Subduction Zone (CSZ) earthquake (DOGAMI,
2013). The 2013 DOGAMI mapping is based upon five computer-modeled scenanos for
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shoreline tsunami inundation caused by potential CSZ earthquake events ranging in magnitude
from approximately 8.7 to 9.1. The January 1700 earthquake {discussed in Section 5.0 ahove)
has been rated as an approximate 8.9 magnitude event in DOGAMI's methadology. Other
earthquakes can also generate tsunamis.

7.0 Climate Change

According to most of the recent scientific studies, the Earth’s climate is helieved to be
changing as the result of human activities which are altering the chemical composition of the
atmosphere through the buildup of greenhouse gases, primarily carbon dioxide, methane, nitrous
oxide, and chlorofluorocarbons {EPA, 1998). Although there are uncertainties about exactly
how the Earth’s climate will respond to enhanced concentrations of greenhouse gases, scientific
observations indicate that detectable changes are underway (EPA, 1998; Church and White,
2006). Glebal sea-level rise, caused by melting polar ice caps and ocean thermal expansion,
could lead to flooding of low-lying coastal property, less of coastal wetlands, increased wave
heights, erosion of beaches and bluffs, and saltwater contamination of fresh groundwater. It can
also lead to increased rainfall, which can result in an mmcrease in landslide occwrence. Glaobal
climate change and the resultant sea-level rise may impact the subiect site through accelerated
coastal erosion.

8.0 Conclusions and Recommendations

To mitigate future ocean wave erosion and the resulting dune and bluff recession, and
damage to homes, we recommend that new riprap revetments be constructed, maintained, and
repaired with modem designs and materials, as shown in Figures 2 and 3. We have provided in
this report design details applicable for typical replacement of the revetments in the subject area.

8.1 Revetment Design Considerations

Many factors have been considered for the design of the nprap revetments that will
niitigate ocean wave impacts to the homes owned by the Salishan Leascholders. Most of
the existing revetments were constructed as emergency reactions to erosion events and
were not constructed with adequate design considerations or materials. Subsequent storm
events have exposed and damaged many of the revetments along the site and left the
revetments and Leascholder properties vulnerable to damage from future erosion events.

Ideally, revetments will be able to resist wave attack, dissipate the forces exerted by
larger storm-driven breaking waves, withstand scour at the base of the revettnents that
can undermine the structure, and reduce the likelihood of overtopping.

Resistance to wave attack, dissipating large storm~driven breaking waves, and
withstanding undermining of the revetment is largely dependent on armor stone quality,
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size and placement, and overall revetment design. We utilized shoal water and deep-
water equations {Equations 2 and 3) presented in California Bank and Shore Rock Slope
Protection Design (Racin et al., 2000) to determine the theoretical minimum rock mass
which resists wave forces and remains in the revetment during typical tide and wave
conditions. In addition to the rock size and weight required to resist destructive wave
forces, we also considered the availability and cost of adequate armor stones used in the
design of the revetment.

Base flood elevations range from approximately 29 to 37 feet (NAVDES) for 1% annual
chance storm events, as mentioned in Section 6.0 above. In general, the foredune erosion
scarps and base of the bluff slopes throughout the site lie at approximately 30 feet
elevation (NAVD 88). During the 2018/2019 siorm season, a recently constructed riprap
revetment with a top elevation of approximately 28 feet was overtopped. As a result of
the overtopping, we designed and recommended that the top of the revetment be raised
approximately 5 feet to the 33 feet elevation (INAVDER). Although constructing the top
of the riprap revetent at 33 feet elevation (minimum) may not prevent all occurrences of
waves overtopping the revetments along the site, we believe that the increased elevation
will reduce the likelihood of overtopping while preserving the views from each of the
Leaseholder’s houses. Constructing the top of the revetiment to a higher elevation may
better mitigate overtopping.

In addition to increased revetment heights, we recommend that the eastern edge of the top
of the newly constructed revetments be located no closer than 20 feet from the
westerninost foundation element of the house. The 20-foot buffer will provide some
accommeodation space for wave run-up and swash that overtops the revetment and drift
logs that can be thrown beyond the revetment. Well-graded quarry-run rock should be
used to back the revetment and fill the space between the revetment and erosion scarp as
necessary to achieve the 20-foot buffer. Erosion can occur very rapidly along this stretch
of beach, and if the shoreline has eroded within 20 feet of the existing structure, minor
modification {minor £ill) to the shoreline may be necessary, as provided for in Lincoln
County Code LCC | 1381(5){f)}{D), to ensure the continnity, alignment and structural
integrity of new revetments.

Due to the possibility of rapid eresion aleng the entire site, we encourage Leascholders to
take a proactive approach to construction of riprap revetments fronting their properties
rather than waiting until their homes are in imminent peril. Construction of revetrnents
should ke considered prior to erosion of the dunes within 20 feet of the homes. We
encourage the construction of revetments across several lots at the same time as it has the
advantage of ensuring continuity, alignment, structural integrity, and can reduce costs.

Several tax lots, particularly in the northern portion of the spit, have foredunes as much
as 170 feet wide between the current location of the beach and the existing homes, and
the older revetments, if present, are not yet exposed and the revetment location is
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generally nncenfirmed. If Leaseholders would like to construct new revetments prior to
erosion exposing the older revetments, the above considerations, and the design
specifications below should be followed. Costs may be greater to construct revetments
within the foredune due to the extensive excavation that would be required.

8.2 Revetment Desipn Specifications

As new revetments arc constructed on an as-needed basis, consideration for continyity
and alignment with neighboring revetments should be made. The footprint of new
revetments should generally reside where existing revetments are located at the time of
this study; however, exceptions should be made to keep the revetments well tied togsther
and alipned. Maintaining the alignment of the revetments may require the use of
additional backing rock to fill areas that experience extreme erosion, as indicated on
Figures 2 and 3. The continuity of the revetments between Tax Lot 156, Map 08-11-
09DD at the southern extent, and Tax Lot 200, Map 07-11-34CB at the northem extent
should only be broken by the two tax lots identified as a “Park” (Tax Lot 235, Map 08-
11-09AA and Tax Lot 139, Map 0R-11-09AD). If desired, private and public beach
access pathways (such as those areas identified as “walkway,” “beach access,” and Sea
Dunes Lane on the Linceln County plat maps) should be designed as pant of the
revetment as indicated on Figure 3 — Revetment Pathway Detail.

The terminal ends of the riprap revetments, north of Tax Lot 200, Map 07-11-34CB,
south of Tax Lot 207, Map 08-11-09AA (north end of the “park™), and north of Tax Lot
108, Map 08-11-09AD (south end of “park™) will likely need to extend beyond and wrap
around existing structures to reduce erosion along the side of the lots during extreme
erosion events (Appendix C). Tapering the southern end (Tax Lot 156, Map 08-11-
(09DI¥) of the riprap revetrnent into the bluff will reduce end effects at the southern extent
of the revetment (Appendix C).

We recommend that the toe of the revetment be embedded inte the beach sand to an
elevation of approximately 6 feet above sea level (NAVD BE). The final revetment toe
embedment depth should be as deep as “flowing/heaving” sand conditions allow at low
tide. Ifrock is encountered in the excavation, the toe of the revetment should be
embedded a minimum of 4 feet into hard rock. Toe trench embedment depths must be
approved by a representative of HGSA at the titne of construction.

As stated above, the eastern edge of the top of the newly constructed revetments should
be located ne ¢loser than 20 feet from the westernmost foundation element of the house.
If the dune sand fronting the house has eroded within 20 feat of the westernmost
foundation element of the house, well-graded quarry-run rock should be used to back the
revetment and fill the space between the revetment and erosion scarp as necessary to
achieve the 20-foot buffer and maintain alipnment with the neighboring revetments. The
quarry-run backing rock should be equipment compacted in approximately 1-foot lifts to
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a dense unyielding state, and fill slopes should not exceed 2 horizontal to 1 vertical

(2H:1V).

Non-woven filter fabric {Mirafi® 1 100N or equivalent}, quarry-run bedding rock, and
filter rock (aka “chunky rock™) should be placed between the riprap armor stones and the
native soils or backing rock fill, as shown on Figures 2 and 3. The non-woven filter
fabric should be installed from the top of the slope to the bottom of the toe trench and
wrap the bottommost armor stone placed in the french. An approximately 6-inch-thick
layer of quarry-run bedding rock, consisting of 4-inch minus rock, should be placed on
the filter fabric to prevent the more angular filter rock frem puncturing the filter fabric.
An approximately 18-inch-thick layer of filter rock {aka underlayer stone; locally referred
to as Chunky Rock), consisting of ODOT Class 200 standard riprap, should be placed
between the quarry-run bedding rock and the riprap armor to help dissipate wave energy
and provide bedding material for armor stones. Any of the older, highly fractured rock
from the existing protective structures within the footprint of the new revetment should
be removed and could be broken into smaller, suitable sized pieces and used as
underlayer stone (chunky rock) behind the armor stonc layers.

Riprap {armor stone) sheuld consist of hard, durable, angular, non-vesicular, basalt rock
from an upland source, approximately 3 to 8 feet diameter, and weighing at least 165
pounds per cubic foot. Armor stones should be individually placed with “3-point
bearing” (no wobbling) on adjacent rock (Racin et al., 20083). Two layers of tiprap
should be installed. The riprap revetment should slope at approximately 2H:1V. The top
of the armor stone should be at 33 feet elevation {NAVD 88) minimum. Constructing the
top of the revetment to a higher elevation may better mitigate overtopping. Additional
design details are provided on Figures 2 and 3.

Construction of pedestrian access paths integrated into the new riprap revetments is
acceptable, provided it is based on HGSA s design (Figure 3}

Following revetment construction, the revetment and any pit-run backing fill should be
covered with a minimum 2-foot-thick layer of sand above the severe wave splash
elevation, being sure to infill all interstitial space between riprap boulders. The sand
shonld then be planted with beach grass, fertilized, and watered as necessary to establish
vegetation growth for improved aesthetics. Ses Appendix G for beachyrass planting
guidelines from Stabilizing Coastal Sand Dunes in the Pacific Northwest {Carlson et al.,
1991).

Construction of riprap revetments along the entire length of the subject area will provide
the greatest protection for the properties, increased longevity of the revetments, and
reduced long-term costs. Many of the existing older riprap revetments located in the
subjact area have been nndermined, overtopped, and severely damaged since the time of
construction. If the riprap revetments are not repaired, replaced, or maintained as needed,
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we anticipate that ccean wave attack will render the structures ineffective in providing
adequate protection for the houses.

9.0 Possible Adverse Impacts

The following discusses the possible adverse impacts as the result of the proposed new
Tiprap revetments.

9.1 Sand Source, Supply, and Movement

Sand supplies along the Oregon coast are derived primarily from two sources, (1} from
erosion of bluffs, headlands and dunes, and (2} to a lesser extent from sediments carried
by streams and rivers that discharge to coastal areas.

Although the proposed revetments would prevent erosion along approximately 2.2 miles
of beach length, as mentioned above in Section 4.0, mapping by Prigst {1994) and Priest
et al. (1994} estitnated the net erosion rate at 0.0 feet per year due to the existing
shoreline protective structures.

The southernmost tax lot (Tax Lot 156, Map 08-11-09DD) has appreximately 200 feet of
bluff back shoreline that is cumrently unprotected. Constrction of a riprap revetment
fronting this portion of the beach will prevent a small amount of sand supply to the
beach: however, we believe that the loss of sand to the beach in this littoral cell as a result
of this revetment will be too minor during the life of the riprap structure to significantly
affect beach morphology.

Using an average annual erosion rate of .62 feet per vear and a life of the revetment of
60 years, an approximate bluff height of 90 feet, and 200 feet of unprotected bluff, we
estimate that the maximum total loss of sediment supply as a result of the revetment will
be approximately 24,800 cubic yards in 60 years or an annual average loss of 413 cubic
yards of material. Approximately 60% of this material is sand-sized, and approximately
40% is silt and clay. The estimated total loss of material was calculated by multiplying
the average anmual erosion rate (.62 feet per year) by 60 years, multiplied by an average
height of the bluff {30 feet) and length (200 feet) of the bluff segment. Sixty percent of
these 24,800 cubic yards or 14,880 cubic yards of material have the potential to
contribute to sand supply in 60 years.

The revetment has been designed to minimize obstructions to sand movement along the
beach. We do not anticipate that sand movement along this very dynamic beach will be
adversely impacted by the riprap reveiment. The revetments will protect a section of the
heach which was has been previously protected, except for the southernmost lot, which
does not have a revetment.
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9.2 Post-Construction Bluff Stability and Erosion Rates

The tiprap revelments will increase the stability of the dunes and bluff slope and will
mitigate continued ocean wave erosion. There will essentially be no erosion below the
elevation of the top of the revetments if the revetment is well maintained, and repaired as
necessary. However, any exposed dune or bluff above the revetments may continue to
recede due to wind and rain erosion and severe wave splash.

10.0 Evaluation of Other Protective Measures

The following discusses other mitigation measures that were evaluated but not
implemented.

141 Non-Structural Solutions

Non-structural solutions were not atiempted for this site; however, non-structural
solutions were considered as potential alternatives, and include (1) improving stormwater
control, (2) vegetation stabilization, (3) slope stabilization by regrading, (4) beach filling
or nourishment, (5) dynamic structures, and {#) relocation of the homes.

(1) Improving Stormwater Control - Erosion along the spit and bluff is primarily the
result of ocean wave attack, with wind and rain activity being a relatively lesser
concem. We observed no indications that stormwater runofT from the subject site
had caused significant erosion aloog the slopes. Therefore, we believe that the
improvement of stormwater control systems throughout the site would not
significantly improve dune or bluff stability; howewver, stormwater that is directed
toward the beach should be discharged at the revetment.

{2}  Vesetation Stabilization — Due to the steep nature of the bluff slopes in the
southern portion of the study area, the generally weak nature of the beach and
dune sand, quaternary colluvium, and marine tertace matertals, and the high wave
energy at the site, we do not believe that vegetation stabilization of the dunes or
bluff could be successfully implemented, nor would it be adequate to protect the
sitc from future ocean wave erosion.

(3) Slope Stabilization by Regrading - Grading the dunes and/or bluffs to a more
stable slope angle would not provide sigmificant or lasting protection from erosion
at this site becanse of the weak nature of the s0il and the constant erosive force of
repetitive storm wave action. Regrading to a flatter slope angle at this site may
also increase wave run-up and flooding potential.

{4) Beach Filling or Nourishment - By placing large volumes of sand along the back-
beach environment, beach nourishiment can temporarily protect exposed bluffs

and dunes from continued ocean wave attack. However, altering the beach profile
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by placing or moving sand can significantly alter wave pattemns along the beach.
Because a natural beach profile is near the state of dynamic equilibrium with
waves, currents, and winds that move sediments along the beach, altering the
beach profile by adding or moving sand could cause increased erosion or
deposition in other areas of the beach. Additionally, the added sand in front of the
dunes and bluffs is likely to erode rapidly because the added sand is not in a state
of equilibrium with the beach sysiem. Therefore, beach nourishment may need to
be repeated every year, or after every large or prolonged stort event.

{5) Drhynamic Structures - Dynamic revetments are structures in which the movement
of construction maternials is a fundamental design concept (Lorang, 1994). Unlike
riprap revetments, which are designed to be static, dynamic structures consist of
sand, sandbags, gravel mounds, logs, or compesite materials which are designed
to mimic the natural dynamic beach environment.

There are few examples of dynamic revetments worldwide, and few studies of
their long-term effectiveness (Allan et al., 2005). There remain a number of
uncertainties conceming the physicai design of dynamic revetments, especially on
high-energy beaches such as that observed at the subject site {Allan et al., 2005).
Because of the uncertainty and lack of design methodology for dynatmic
revetrnents, we cannot recommend them for this site at this time.

(6)  Relocation of the Homes — Relocation of the existing homes throughout the site
would provide little additional protection trom dune and bluff erosion, as ocean
wave erosion along this stretch of beach is 5o severe. For this reason, moving the
homes eastward is not considered a feasible alternative method of mitigation.

11.0  Potential Geologic and Seismic Hazards

mmmEm—m.

Ocean wave activity will eventually damage the riprap structures constructed along the
dunes and bluffs at the site. Therefore, the riprap revetments should be maintained and repaired,
as needed.

The site ligs in an area that is subject to possible tsunami inundation hazards. In the event
of a Great Subduction Zene Earthquake and possibly other large earthquakes, a tsunami may
damage the riprap revetments which would require that the revetments are repaired or replaced
following a tsunami event. Liguefaction of sands beneath the revetments during severe ground
shaking caused by an earthquake would cause a loss of support for the revetments resulting in
damage to them.
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12.0 Construction Observations

A representative of HGSA should observe and approve all rock sources to be used in the
proposed revetments at the quarry source prior to construction to ensure that appropriate
materials are obtained and delivered to the project site. We should alse periodically observe
revetment construction operations, including toe trench excavation, fabric placement, placetment
of pit run materials, underlayer stone {“chunky rock™), and armor stone, sand covering
placement, and the planting of vegetation to ensure that matenials and work mest the project
design and specifications. Please provide us with at least five (5) days’ notice prior to any site
observations. There will be additional costs for these services.

13.0 Limitations

The Oregon Coast is a dynamic environment with inherent, unavoidable risks to
development. Landsliding, erosion, tsunamis, stonms, earthquakes, and other natural events can
cause severe impacts to structures built within this environment and can detrimentally impact the
health and welfare of those who choose to place themselves within this environment. The client
is warned that, although this report is intended to identify the geologic hazards causing these
tisks, the scientific and engineering communities’ knowledge and understanding of geologic
hazard processes is not compleie. This report pertains to the subject site only and is not
applicable to adjacent sites, nor is it valid for types of development other than that to which it
refers. Geologic conditions, including materials, processes, and rates, can change with time and,
therefore, a review of the site, and this report may be necessary as time passes to assure its
accuracy and adequacy.

Our investigation was based on engineering geological reconnaissance and a limited
review of published information. The information presented in this report is believed to be
representative of the site. The conclusions herein are professional opinions derived in
accordance with cwrent standards of professional practice, and no warranty is expressed or
implied. The performance of this site during a seismic event has not been evaluated. If you
would like us to do so, please contact us. This report may only be copied in its entirety.

14.0 Disclosure

H.G. Schlicker & Associates, Ine. and the undersigned Certified Engineering Geologist
have no financial interest in the subject site, the project, or the Client’s organization.
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It has been our pleasure 1o serve you. If you have any questions conceming this report or
the site, please contact us.

Respectfully submitted,

H.G. SCHLICKER AND ASSOCIATES, INC.

EXPIRES 43172020
I. Douglas Gless, MSc, RG, CEG, LHG
President/Principal Engineering Geologist
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ﬁ H.G. Schlicker & Associates, .



Fhoto 1 — Southerly view of Siletz Spit from Lineoln City.

Photo 2 — Sontherly view of the vegetated foredune and beach fronting the
houses at the notthern end of the site.

H.G. Schlicker & Associates, ..



Photo 3 - Northerly view of the gently sloping beach at the northern end of the
site,

Photo 4 — Easterly view of the beach and vegetated foredune fronting the
northernmost bouses. Note the sand ramp and lack of well-defined erosion scarp
along the beach-dune junction.

% H.G. Schlicker & Associates, ..



portion of the site.

. B i =« Ir-cj

Photo 6 — ..""mr.:nut'tw:r]*_t‘-r view of the beach-dune junction in the area of Tax Lot 103,

Map 7-11-34CC. Well-defined erosion scarps were present along the beach-dune
junction scuth of this area.

H.G. Schiicker & Associates, .



Photo 7 - Wortherly view of the beach and beach-dune junction near Tax Lot
8OO, Map 08-11-03BB. Note the well-defined erosion scarp along the beach-
dune junction.

Photo 8 - View of the erosion scarp along the beach-dune junction near Tax Lot
9040, Map B8-11-03BB. Note the buried drift logs having sawm ends exposed in

the ¢rosion scarp.

'ﬁ H.G. Schlicker & Associates,



Photo 9 — Southerly view along the top of a recently built revetment fronting Tax
Lot 1000, Map 08-11-03CB. Severe erosion during winter 20182019
necessitated emergency construction of this revetment to prevent further damage
to the house. (Also see Appendix A-2)

Photo 10 - Vlew of the erasion scm'p and dam&ged revetment fronting Tax Lot
90, Map 08-11-03CB. Mote the inadequate size and poor quality of the armor
stone of the damaged revetment. (Also see Appendix A-2)

H.G. Schlicker & Associafes,



e g AR
Fhoto 11 ~ Close-up view of the inadequate armor stong exposed during the winter
of 201872019,

T

Photo 12 — View of the reveiments fronting the beach in the area of Tax Lot 700,
Map 08-11-03CE where the rock quality improves. Reconstructicn of revetments
cccurred between Tax Lot 700, Map 08-11-03CB and Tax lot 204, Map 08-11-
03CC to the south after severe erosion along this stretch of beach in 2016, (Also

see Appendix A-2)
ﬁ H.G. Schlicker & Associotes,



-::- 13 — Close-up view of th-e]ﬂp of the revetment fronting Tax Lot 401, Map
0(8-11-03CB. Note the shallow revetment angle {~15°; ~3.5H:1V) and the erosion
on the dune east of the revetment caused by overtopping of the revetment.

Photo 14 - View of drain pipe discharging to the riprap armor stone.

H.G. Schlicker & Associates, «



08-11-03CC (Also see A

opendix A-2).

Phote 16 — View to the west of the revetments fronting Tax Lots 217 (rit), 218
(center) and 219 (left), Map 08-11-03CC. The height of the tevetment fronting
Tax Lot 218 was recently raised to help mitigate overtopping (Also see Appendix
A-2).

'ﬁ H.G. Schlicker & Associates, .
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hoto 17 — Southeasterly view of the transition from competent high-guality rock
at the southern extent of the recently constructed {2016) revetments 1o low-
qualiry basalt breccia rock to the seuth.

! (k)

Photo 18 — View of the loasely stacked basalt breceia armot stongs used in
construction of the onginal revetments.

H.G. Schiicker & Associates, .



Photo 19 — Nurtl}r view of the foredune fronting the “park™ (Tax Lot 235, Map
08-11-09AA, and Tax Lot 139, Map 08-11-09AIN which does not have a riprap
revetment.

hcr 20 - "'v"iw ofa revetmen where cnmpt mckis mixad with poor-quality
basaltic breccia.

H.G. Schlicker & Associates, .
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Photo 21 - Close-up view of poor-quality basaltic breccia and pillow basalt armor
stones. Note the fractures in the stones.

.

b

i 5 T T
Photo 22 - View of the revetment near the southern extent of the site. Note the
erosion above and behind the top of the revetment indicating previous overtopping
of the revetment. {Photo taken 07/06/2018)

a e

H.G. Schilicker & Associates, ..



Photo 23 — Westerly view of the southemn termination of the evetment (indicated
with yellow arrow) along the northern propetrty boundary of Tax Lot 156, Map 08-
11-090D. Note the erosion at the toe of the bluff immediately south of the
termination of the revetment (indicated with red arrow). (Photo taken 0531/2019)

o ’
L W
14" A

Phota 24 - View of the bluff slope on the western portion of Tax Lot 156, Map
03-11-0900D that bas experienced shallow failures due to erosion of the toe of the
bluff, Shallow landslide scarp indicated with red ling; direction of maovement
indicated with red arrows,

ﬁ H.G. Schlicker & Associates, -
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ﬁ H.G. Schlicker & Assodates, ..



28 December 1972

Figure 2. Erosion and destruction of the houvse under construction on
lot 226 of Siletz Spit.

Photo 1 — From Komar and Rea (1976}

ﬁ H.G. Schlicker & Associates, ..



28 December 1972 -~

Figure 3. Erasion eround the house on lob 229=A. Rapid eresion
required placement of riprap fronting home in upper photo;
but no eiprap was instolled in adjacent vacant lot, so erosian
confinued alang the side as seen in lower photo.

Phaoto 2 - From Komar and Rea (1976)

H.G. Schiicker & Associates, ..



Figure 4. View of both
houses of Figures 2
and 3.

Photo 3 — From Komar and Rea (1976)

ﬁ H.G. Schlicker & Assodiates, ..



Photo 4 ~ From McKinney (1976)

H.G. Schlicker & Associates, .



Photo 5 - From McKinney (1976)

Phote 6 — March 2016 storm damage to riprap at Salishan affected 11 properties.
Wave overtopping, inadequate design and poor constryction contributed to the
problem. From Sennewald (2018}

H.G. Schlicker & Associafes, w



Photo 7 — Photo of emergency repaits underwsy to protect Tax Lot 219, Map 08-
11-03CC. From Sennewald (2018}

Tax Lot 219, Map 08-11-03CC. Provided te HGSA by a Salishan Leaseholder.

H.G. Schlicker & Associates, ..



Phato 9 — Northerly view of the revetment fronting Tax Lot 218, Map 08-11-03CC
during permitted repair work. Note the single layer of armor stone and lack of
filter fabric backing the revetment. Photo taken by HGSA on 05/21/2016.

AL o

Photo 10 — Northerly view of the top of the revetment at Tax Lot 218, Map 08-11-
03CC after the 2018/2019 winter when the revetment was overtopped. Note the
¢rosion of the topping sand, the drift log on the top of the dune, and the plywaood
used to protect the windows. Photo taken by HGSA on 03/01/2019.

ﬁ H.G. Schlicker & Assodciates, .



Photo 11 - View of the erosion that damaged the struerure at Tax Lot 1000, Map
08-11-03CB, and riprap placed under an emergency permit. Photo taken on
January 7, 2019 and submitted to oregonshores.org by user “ORbeach™.

Photo 12 - View of wave splash overtopping the reveiment fronting Tax Lot
701, Map 08-11-03CB, and landing on the roef of the houss. Photo
extracted from videc provided by Jay Sennewald.

H.G. Schiicker & Associates, ..
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W ok MkFe

THIE NAP WS FREFARED FUR: Le 5 f HW 1 5 W 1R BEC.34 1.7, R 1%, WM. W NHCE
UNCiﬂﬂiEﬂJUNTY

ABBEBBNENT PLRPCSE LULY

= Eiﬁig

ey $E B
miserd

uiam 5 W1134¢B'



THEMIILE PRERMREIFOR]. ol oo e T S S WA SEC I TS RATW, WM, 07 134 00
AHHEBAMENT PLIRPCEE LY IJNCDI;H IE-PUNW

EE LI

ot BT
RE.r Lo

oF1134co



T LR TS BRETOAREL PO |

| RasuasuAnT P e tru |

TR It P S MW M4 SEC,T TES. FLFIVY. WM.

:.I_I_IJ.LuJ.I_I_I_LI..I_I_l
LINCOLN COLIHTY
L

R T J

[

08 11403 BB

FIEH Hi

Rardmad: R
1o

0% 11 03 BB



SWIH MW 1M SECITES. L1TW WM. 18 11 03 B
LIMCCLM COUMTY
1" = {0 Caraling

W
k-4
[C]
]
Al
a
-
\
\
FACIAC
OCEAN
Rt SEB
ki

D103 8




ok PRERRERFEL | ] W R 3 DETAIL MAF MO 1 OB:1+03:BC.
SV MWK SEC.I TRS. R AT W, DETAIL MAR NO 1
LINCOLN COUNTY

Teat
AR S S UENT PLEE oLy

Pt SE8-
LV

DETAIL MAF NG 1
0@ 11 02 BC



m_mmm_mmmmmmwwwmmmmmmmm_m

0813 03ICE

LINMCOLN COLMTY
T inr
-

MWLM S WM BECI TES, R1TW. WM,
HES 1R

- e

THIB 34 WiH PREPRRET) FEHE
ALEECOLEENT MURPOIE Srly

08 H 03 CB



THRE NP WAG FREPRREDFOR | | B SWL1/4 B 14 SEC.3 TAE. RUT1W. WM o8 1103 CC
e e o LINGOLN COUNTY
o 'E-
=
1]
£ o]
o2
E
i
Fre
hun
En
=

08 19 03 G



e L ME. 114 M.E. 1/4 SEC.5 T.B5, F.11A4. WM. 08 11 02 AA
LLN!:DI;_I\! Erﬂuuw

EEE

PEERLEN AT SR U L b

Firdesd: BEH
1] T

05 14 DR A




T MRS AR L% % m = SE.154 N.E 154 SEC B TAS. R1IW. WM. Ca 11 I3 AD

17 - 10T

JEENAF B 1Tk 1 =

e €y
+H

=r
Tr
e

i

P

F_l




ToL WP WAL PREPAREC FOR| 0 ® oW sne=
I [T PRTIVNIIN DETAIL biAP f. 1 o6 14 0 AL
Lisacegue e unpeE pie} 5.E.14d W.E.1/4 SEC.8 TAS. RLATA WM. DETAIL MAF NO 1
LINGOLN COUNTY
1" =3
r Fl
A

Favied XER
SN

DETAIL 3MAP NG
OB 11 09 AD



THL AR WAL FRGPARET FQIR | A Py TR
ASREBERENT PLRRCSE DLL |

NE1/M4 5 E 114 SECH TES RATW. WM. R 11 D9 A
LINEQI;” E-'GIJNT\"

’!iE

=¥

4e45248

i |
"l k1

Ppslpgell L
TN

08 11 05 OA



THH MAP wat SRl B G B0 ¥ b L
el weldieasyie R PO O P 5.E.1M 5E 14 S5EC.9 TAS. R MW WM.

LINCOLN COUNTY
17 =1y

T T

A

DA 1CHT A

OB 11 08 DD



Project #Y 174107

Appendix C
- Site Maps -

'ﬁ H.G. Schlicker & Associates,



,
e ] TTOItATHIN

Site Mg - Owverview
Tt L0 M), e EP- [A- S0 et T Lo 966, ke 001 -0 (ol

Al locebicrs end dmensions ame epproedmats,

A6 saclime [egery Bom Doogle.




Sabject Tax Lots I

— SInqudFlddConﬁde[mmonofanm
Sarveyed Location of Existing Howse

— Surveved Location of Existing Decks

== Beack Profile Crossline Locotion

=== Simmhory Veseration Line (ORS 30,7

== 1970 Edge of Bank {Foling Survey)

w11t Fpedl Flevarlion Contonrs

Al Irwtiors and cimerzsioes o sppredmme.

Topogrogkoe lines devived firom 30746 LIWGE Wies Coael EHng Lidor § W, O, CA] pronvidiad by MO A
Elerviriar) Destuwn: e (AW B,

20 ated it inegery from Google.

Chts: 1320001

Sombe L7 = HLF

Project #Y174107

Freperod b AML

Arprnedtn 106G

e Map-Area |

Taen Low N1, betape ©7 - LI - 300 B nowrh) oo Ve Bg 115 Ao (921104004 [un

S H.G. Schiicker & Assocates, -




Bl Propecd Revetment Laration

Sabjea Tax Lots ;
s—as Sarvey and Field Confirmed Location of Revetment |

Surveyed Location of Existing Honse
— Sarveyed Locatiog of Existing Dede
=== Stahrtory Vepetation Liae (ORS 200 70} i
= 1970 Edge of Benk (Poing Survey) g
~— 10 Foot Eevation Comtours

Al Locmicns s dimeriadm oo apomdivede,

Topographis 1nes doved fioet X4 B0 P oot BNz Lido (i, 0R, CA) provided by NOMA
Elevadion Diatum i MAV BEL

2006 el imogery Boem Google

Dot L2AFNILE

famdes 17 = WOT

Project #¥174107

Dregrmed b AN

Appever by: JTG

Sile Map - Aren 2

s Lot M. eiap 07 b« B0 {oarth) b T Lol 500, Jekap (N 1L IFRE ot

?ﬁ H.G. Schiicker & Assodates,




— Survey and Fickd Confirmed Location of Revetroced |
Surveyed Location of Existing House

m— Surveyed Location of Existing Deda

=] Besch Profie Croesline Locatios

=== Stgtutory Yeseimiion Line {ORS 30, TA)

== 193 Etlgr of Rank (Pofing Sarvey)

s 1{] Foot Elevaticn Comfours

2 Foot Elrvation Comiours

Al Ieezirs and dimemacrs ae sprromede.

Topograpbe: Lney dorived foom 006 LSS Wes Const EHtino Lidar (W, OFL Ca o prosided by MOA
Ehevition Daslurm i BTy BE,

200 satelitte imageny o Google.

MNacy: 20T

om0 = NP

Project #Y174107

Paepurad by AL

Agrweved e TG

Site Map - Area 3

Ters Lot 300 Wiep 08- 1 OB (northel oo Bers Lot 1407, befapdike1 | LEVBSC { mowithi|

ﬁ H.G. Schilcker & Asscdiates, ..,




B Proposed Revetmens Location
Suhject Tax Lots

—— Survey and Field Confrmed Locatiom of Revetrem
Surveved Location of Existing Bouse

s Surveyw] Locaticn of Existing Dedls

= Besch Prafile Crosilne Locotion

e Statutory Vegotztion Line (ORS 30 770)

=== 107} Edge of Bank (Foflng Sarvey)

e 1{) Foot Ekvatlon Contours

_ Project #Y174107 [Pt

SicMapAmad
All locaions and dmensicns are spprodmate. Ties Lo 106, e D1 i br Tt Lo <o, g 1138 [acumhp

Topurgraphec Boes clevi ved ftom 2016 LECES Wt Commt E-Mim Lider (i, TR, T4} proricl by NOWA
Ekvetion I}lun}sMﬁ\l:‘H.




Subject Tax Lots |i

— Survey und Aidd Confirmed Location of Revenment
Sarveyed Location of Existing House

= Surveyel Location of Existing Berle
=1 Beach Profike Crossline Location
Stutubary Vigetstion Line (ORS 390770}
1970 Edge of Bank {Poling Survey)
s 1) Foot Edcvativn Contowrs
- 2 Foot Elevation Contoers

Mo 1239 [l Broyowalin- 0.
o Project #Y174107 T
Skte Miap - Area 5 )
Al 3o wnd s e — Lo Baw R om0 1 | SELCH fiwethy oo s, 1 217, Pela OR- 110500 pasdhi)
Tipapraptes lines denwved from 3006 LSOE. W Dot Bl Wi Ledar (04, OR, C4] provided by BOmA
LElrvalion Dotum ia BAVDHES. mm
2016 salitic imsgery Bom Googk, ﬁa H.G. & Assocktes, w




; P e
BB Propesed Reveiment Location
Snhject Tan Loty :
= Survey aml Fietd Confirmed Location of Bevetment
Surveyed Location of Exisling Hose
Survered Locytlon of Existing Dechs
Beack Profile Crossline Location
Stanrfory Vegetation Lime [ORS 390,770
1970 Eddge of Bank (Prling Survey)
LD Foot Elevation Comtoars
1 Foot Elevation Comtours

1 [ Prepomd by AL
Fr— Project ¥Y174107

Site Map - Area b
Ticn Ly 534, bk O | 130 et o T Lot 255, By 0B 1048 [eahy

Al Locations s dimergacrs me apgointe . .

Topopragha e derived from 006 LSGS West Coost Fl-Nmn Lak (i, OR, CA) peosided by MOwA.
Edervmlian Dotum & MAVD-BE.

200 6 amiedide: Bmagery o Goog)




BB Proposed Revetient Location
Subject Taz Lots

m— Survey and Field Confirmed Location of Revetment
Surveyed Location of Existing House

= Surveved Lixzution of Exrvting Dechs

}=—{ Beach Profie Crossfine Location

——= Sptutary Vegetation Lime [ORS 300,770

=== |97 Edge of Bank (Poling Survey)

=== ) Fopt Elevation {Contoars

= Z Foot Blevation Condours

=

Duts | 220 ' Paeqiarced b
FETEEE O PI‘D_]H'-(’#YIT‘“W w:ﬁ;i

Save Miap - Area 7

Al locaron il sl o g 5 Tas Lot 201, el ok 100 (ot i Tzs Lt 1141 by 8- | LCRADH i)
Topograpins [ denved lrom W6 LSGS Wesl Const EFTino Lidar | WAL O, CA) prowvided by MOWA, S —

Elevation D s MAYD BS. H.G. Schiikor & Assodates,
2005 varelime irvosgy from Google: 3 =




EER Propose] Revetment Encatinn
Subject Tax Lots i
— mmmm&mlmﬂuuimm B
Surveyed Location of Existing Hoatse
= Surveyed Location of Existing Decks
=i Beach Profile Crossline Location

=== Stanrioty Vegetstion Line (ORS 390, TH)
=m0 Edpe of Bank (Poling Survy)
=== L Faol Elevation Contours

AR bord o e, b o g opprovd e,

Topspripte lines deriver) from 2066 USO8 West Coast EFMine Lider (183, R, CA) provided by MOsA
Ebsianyi Daauen 9 1AM 8,

2016 smelite imegery frovn Coogle.

Do L2V

o e

Project #Y174107

Frepenad b AndL

Appronved e DG

Site Miap - Area 8

"o Lo K07 Wiz G8- 11409500 drioreth sy Liew Lol 30, belp (0811 D0, Juth]

;EﬁH.E.Sﬁﬁd&er&Aﬁodmes._




Subjort Tax Lab |

= Survey and Fledd Confirnved Locxtion of Revetment §)
Surveyal Locdion of Existing House

—— Sarveyed Location of Existing Deckos

1 Beach Prefile Crossdine Location

=== Stuhrbory Vegetation Line (OHRS 300.T70)

—= 1970 Edge of Bank (Poling Survey)

=== |} Food Ebevastin Cirborrs

D | 3230° 510 ) =
. Project #Y174107 M——Mbﬁ

Site Map - Aren ¥
Al boratirs ond of e i T Lo 351 %etap DO 11-0R010 0Tl b Ters Lot 1546 e D6 | 100000 Fovcamthny
Topographic Bres derived Bram 2006 LISCES Yy ot El-Nmg Lidor { Wa, O CA) prosiced by MOWA.
Eievafon (haues = NAYD 55 JA H.G. Schiicker & Associomes,
016 gieditte impgeny from ok




Project #Y 1741067

Appendix D
- Baach Profiles -

'ﬁ H.G. Schlicker & Associates, ..



A Novth 76° Vst
-+

— AW

Mig T4

— g #E

i i J001

>

Elevating (f] [AYD 85)

£ ) - ] Eo -] 4 ET ) - 3 kL. = 40 -] ([]
Distiswee ()
B North 76° West
i

—l LT
B uid
[E N
—_— il

— (e 1000

BI‘

f

[
Elevatlon (i) (NAYT $5)

L] = o L] 4 a p -] ) ik o) 168
Destance (i)
proiflod dermes] S
e S (LA el e Lodar

e by DOGANE
ST 2013 nd PHE A B384 Al decd Hart {200, .l ct 21 {31l o sl 0 Bivwm £20L7
M LEE Yokt St E s Lackar (s, (0, ) provacked by PO
Al Treatitars rad oo e spprmamd;,

L
-

Lo » - 0

Dl Y = .

P Project 174107 m‘;ﬁ
Bach Pl AA" Amd 367




P
Elevation {ft} {NAVD £

s i
top BNIC
Sap 10
B

- 101

L] L] iw bl [ ] 36
S pwetiea denvved dar
NSO e, Cran £ biiar Ty D ERANL

prrwhied

LT, B0 ol 1 H it B Ay e O (PN, AR v a1 11U ] Al e CFBhcien (20T
AL LS el Craed Bl Duder (P, O, TA) praadded by MWL

AN e s o TETIROTE Sn TR

Lm ] - [ ]
ﬁn@mmmw ]ﬁ-
Bl Profier C-O' And -IF




E TNorth 76° West FE

-—-:.-:_'iﬂ Enﬁ‘
o :
— s [LE s “g
e g

1] ] 12 ." [ ] [ ] i

F North 76° West F
e
—— T "ﬁ-
A, 118
Vil g
e 4
R [ g
e I E
——— e e TR Sl . o 2
ol 4 L ;-] - | r- | b= ) .1 gl [}- ] -] - [ ]
Dstane (ft)
fmr 1 Eroject #¥1 74107 fnbt
Sok -7 -'ﬂ"""""m
prufinl el Bome
D (o el e L vy DM Bieach Profles B-E dnd B8
2002113 it XV st it ALt o Hot (X0, A L ol w4 2041 5 ] Adan il OB [0S
DM L0 Tl Cormard Py | i (W%, D4, 58] pmeviidind by MOVAL
Al sk s HTETIRTE 2 RTRGHILOGE .




G North 76° West 7

Hevation () (NAVD B

il FNE
g ¥1F
Lo 0 T
—r DA

— e UL

-]

H North 76" West H

K

Apgurcmeta Location T Rigwiy Fesrcamen
Baottren O Exposnd Froschmend Birvced Ar 28T g
Top OF Expoand Rmactmoit Surveyad AL 1Y %=
Z
og
|
e ;
,,,,,,,,,,,,,, " . e —r—— v T vt 4
o et E ] ] -] m E .| 1] 1] L] - n
Diztumca {i1)
T |250611F . AL
_T'r-u Project #Y 174107 I—F—'ﬁr—wmm
o Lt Bench Proflles G- And I

TR TLC Nrt Cows] Eaclar provasied by LCR LAk,
HT, 3013 weed 2018 darm Broem Aden end e, (3008, A ol a1 { BILE) el Alen o OFBicen (2009
2 LGS Wonl Doniet B-Motw Ludir (R, DR, CA) prosadded by FOWLA,

LY RYV-SCFET, S R




I North 76° West I

ey 200 Apgrriemie Lombiee 6 Ripap Revwmens [ ™
B e Borom ¥ Expod Brvetmend Sureymed Ad | T
o e Top Of Expreed Bevetment Sprveeed &1 264

—ap 0

- (T E

Edavation (/) (NAVD 58)

J North 76° West ik

Elevation (ft) (MAYD B8}

—lr D
i .17
L A A
—f D0

— s 10

ek 2T H el
ey Project AY174107 [Remeuae
i X et by DG Beach Profls
:Wll.Jl:ll.]ﬂWI!nﬂﬂmmn:ythLMudimlﬂndm-dmmﬂ]: H Aot br

2011 1750 W Coen BNt [Lbar T4, £, O} i
[T Pty ey o




K North 76° West K

—a
—d :-ﬁ,
3 MIF g
— . [ -l- 1 E’
-ty 100 E“E
e 1 g
= s ’ e . NN
™ b ) e m m 3 - [ [ n » 4
Distamee [t}
L North 76° West L'
&
m
At Logahon CF Biprap Brvebment
— Reveoeness Mot Expoacd Al Teme OF Surey

Hevwtion {f) (NAVE BE)

=

E
B
H
-3
¥
E
|
B
¥
[
§
z
&

Do | DEMHS H Foogred T AL
s Project V174107 [ ==l

Sk perrees, drvnd: Bven |
SR UHA Parth et Lt ,.md::;;m Besch Frofics K30 Ang L-L
2012 1L 201 et Brows S o [t | 0KOR], ol of al |22H]5) wiad A ] CPBviem {201
2615 LIS Wi Coaer El N Luctar (W O, £281 ppeacond by vk,

Al Lecstiors s cioecemsm wre dpprt e




M North 76° West M

N North 76" Wt N

Elevntion (£} (MAYD 88}

Froject #V174107 | Sias

gy pro] e e ved Bran:
200 D0 P Comdt Lacler proeyaioed ey DI b Erasch Prodlus MY R
2011, B0} g 201 ¥ choc Eroen Aden med EQmn (X003, AL o bl [20]5) oo slien mrd EYTrinn [209]:
2016 LIS Yk Coan ERPen Ciir (Y%, OF, O | provederd by W0

Al oo mrd demerae o, de iyt s




Morth T6° West

Elevation (1t} {NAVD £8)

Hope prubicl dectird Brom:
SOE LY vl 11 chyty P b ol ot | GEY, Allid 5 0L { THF) med A2en mod G ()19
2016 Lo W Coaar Bhking Laker (Ve (WL ] v dod by HICAAL

ALl locstior sl deticrie et W SRR

L = AL
Rz | Project#Y 174107 [Reeibt

Bt Prodide 007




Project #Y 174107

Appendix E
- FEMA Flood Maps -

'ﬁ H.G. Schlicker & Associates,
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- Individual Tax Lot Information for Permit Applications -
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Appendix G
- Bgachgrass Planting Guidelines (from Carlson et al., 1991) -

'ﬁ H.G. Schlicker & Associates, ..



When To Plant Sand-Stilling
Grasses

European and American baach-
grass and American dunegrass should
be planted when lemperalures are
between 32 and 60 *F. Mo planting
should be done wnless moishre is
found within a depth of 1 inches of
the durse surface, Mest plantings are
made during the cool, wet months
from Jate fall through sarly spring
{Movembar 1 1o April £5)

Proper temperature is critical.
Work done by Brown (1942 at the
Yamenton Froject indicates erratic
survival rales if temperaure excesds
&0 °F within a 72-hour period after
planting. The effed of warm tempera-
tures ate in 1the planting season can
be someawhal minimized by planting
at night. All Iransplanting sfock is ei-
ther siored at 35 “F of shade frames
are placed 12 inches above the Iops
of heeled.in culm burdles, if
plantings musl be made during wanm
davtime temperatures. then each
bundle of beachgrass is dipped |n
water Lo keap it from diing out -
ing Ihe planting process. To ensure
suicoess and minimize planting costs,
seleci planting dales well before
warm spring days or well afier cool
fall termperatures hawve sef in,

Plamting is not done during freepe
perinds. Therefore, Movember, Felb-
ruary, and March usually are the besi
months to plant

Plantings are usually successful
during coot weather in these 3
months, even withoul precipitaion
for prolonged periods. Low-lylng
sites that are mgisl inic early sum-
mer may be planted maore safely
later tn middle e lare spring than the
higher, drier siles,

Flantings for the construction of
Ioredynes should be mede in tha
early spring after dapger fmm severe
storms is ouer. Plamiings mace ear-
lier can be destroyved by very high
ides. Planhngs made early in spring
pstablish themselves befors tha
wiarm wearher and prow rapicly as
new sand accuriu lates on thoe durse
throughout the season, A pood plant-
ing may agrumaulabe as much as 2
Iegt of sand annually.

Areas that are subjec to winter
submergence should be planted in
the spring as the waler level recedes.
Plantings thal have nol experenced
one prrwing season fail o withsiard
extended submergenoe without
damage.

Planting Stock

Commercial beachprass stnck
may be obined from nursertes o
naturel stands of proper age and
quality. Mursery stock i dug at 2
years, and this is desigrated *2-07
stock. Aost matural stands will o
produce guality stock, il is anly
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whete new sand depwsits on existing
grass are fartilized thal quality shock
is produced. This resokts in 10 {1-
year-oldl gk ffom plants burisd
the previpus season. Quallly plan-
fng stock consists of young, vigor-
ours, live culms with one 10 three
root nodes and a minimum of okd,
dead material, It s not possible to
dig odd slands because of the exces-
sive cod of removing old dead parts
of individual plants, Becayse of vary-
ing growing depths caused by new
windblown sand dapesits, o spe-
cific digging depth is recommended,
The grass should be dug 2t a depdh
thal will ensure that all culms have
one I three |ive root nodes rermain-
EM

E;i.fter breing dug, grass is shaken
free of sand, dead trash is cleansd
fravrr culms, and the hill or clomp is
breken inte small bunches, Under-
ground slems are beoken back to one
or twir nodes. For convenience in
slock accounting and handling,
culms ara tied into bundles of 10
pounds, After tying, the tops of the
ik are cut back with an ax until
the overall lergth is about 20 inches.
This gets rid of long leaves that affer
more surface for moisture loss and
that are subyect (o wind agitation
that coubd logzen the planted sem
from the sand.

In nurseries, stock can be dug
each year if given an annual applica-
tion of fertilizee. When properly fer-
Ulized, a new crop will coma up
from wnderground stems oF

ropistalks, Muoresery areas can be 95
parcent dug wilthout damage o the
vegelative cover. New culms guickly
regenerate from rhlromes,

Sigck is harvested during the
planting season. Stock should be
collected durng the coal, wet
mn thes From late fall through early
spring (November 1 to April 15),
when tha plant is rmaost peady dor-
manl. American dunegrass must be
harvested when completely dor-
mant. Domnant stock will have the
greatest amaunt af stored energy and
will, therafors, be more vigorous
thar culbmes from plants that are ac-
tively growing. The beachgrasses
{Furopean and Amenican], however,
will survive whalher of not they are
dormant, 2t long as the stock is har-
vasted and planted in ool wealher,

Suwing of grass stock is confined
to “heeling-in” on rhe nursery o
planting site. Il is impaertant when
heeling-in to keep the beds namow,
net over two burdles wide, in arder
i avoied hwating of the grass.
Bundles should be buried i the
Iench to a depth of approximansly
one-half their length, and sand
firmed zround them. The grass
should not b haeled in where water
will stand om (he bed as this will
cause decomposition of the basal
buds of the stem. The heeling-in bed
should be 2 well-drased, damp
wench wilh the rools (Nodes con-
ered to a depth of al leagt 8 inches.
Stock should not be held in heeling
it beseds fow more than 2 weeks, If



Athres-culm propagule is appegsamadely 2 Inches long.

planting i5 lare in the season, then
aither shade frarmes over the heel-in
besds o artilicial cold storage o 35
°F is recammendacd,

Towols for Planting

The st widely used tool for
handplanting of beachgrass is the -
handie tile spacl® with an 1B-irch
blade, This can be thrus directly o a
depth of 12 inches fnto the sand and
pravides the best hobe that can be
achieved for easy planting of the
beachgrase culms. Planters normally
make several hundred holes with
this tool belore planting.,

Steep slopes must be planted by
hand. However, on the less sloping
areas, wansplanting machines have
been used with success since [950
for langer plantings of 5 acres or
more from Santa karia, California,
1o Westport, Washinglon (Ternyik
197%h.

The planling machines o wsed
for large plantings aré modified,
comenercial row crop ransplanting
machines. The planting shoe was re-
dasigned to gt the 12-inch depehs
specified for beachgrass plamings.
Pulling these raachines am small,
Crawler type tractors equipped with
a rear-mounted hydraulle hilch. Two
machlres are novr veed behind sach
tractar, with four pecple o the ma-
chines. This cornbination will 2/ low
five pecple tincluding driver) o

Plant itom 1 103 acres per day, de-
pending an the condition: ot the site.
The primary condftions determining
planting speed are weather, degree
of dope, and type of sand.

Methods of Planting

Beachgrasses should be planted
10 a depth of 12 inches and the sand
compacted o remove air around the
roots nd stem nodes, The top af 1he
pant should be ppright and adend
approximarely 8 inches abowva the
Browung,

Handplanting raquires wet sand,
otherwlse holes zre net open and the
planiers braak the sack frying to
force i1 inte a closed hole. This re-
sults in high plant monality. Trans-
planiing machines can plant threugh
6 inches of dry sand. Ag a last resar,
irrigation als can prepare 2 dry
dune for planting.

For most sites along the Pacific
ceast, a hill spacing of 18 inches,
with three cubms per hill is sufficient.
0 sites exposed o Move seyvene
weathering, in areas surrounded by
particularly valuable property, or on
stenp clopes o sand sea cliffs, closer
planting with hill spacing approei-
rrately 12 inches and up 1o five
culrms per hill is needed. Wellgwa-
recied sites can be stabilized by
wider-than-normal spacings. A sum-
mary of planting raves thar were
found 19 be successful on the
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Clatsop Mains area are given in table
2. True economy in ganiing is
achievind when hill spacing amd the
nrrebar of culms per hill ae ad-
justed 1o the onsite conditions.

Fertilizing the Plantings

All planied areas showbd be (erti-
ized with coarse-particle ammonlum
sulfate commercial fartilizer i -P-K
21 040). This lormulation should be
applied at a rale of 42 pounds of
available nitrogen per acre (200
pounds) during a period of light
wind and steady rain. Ran is resded
It thoroughly dissolve the fertibizer—
& mindmum of 4 hours of light rain or
2 hours of a downpraer, I this is nol
dare, fertilizer granules will ke
ransparted by winds, resulting in
ureven distribution Experience and
weather lorecasts are vital to ensure
that the fertilizer ts dissodved shonly
aftar broarleasling, lrigation may be
substituted for rain, bt usually is
costly.

I the forward slope is steep o if
sand sea cliffs have been planted,
fartilizar must be applied immedi-
ately atter planting 5o that it can be
caught in the footprints lefi by the
planting opexalion. If nat, the fertil-
izet will filter ta the bottam of the
shape as the sand dries and no
gronwth will occuwr an upper shopes. It
is recommendied Ihat fertilizer appli-
cation on thesa steep hanks be



doubled to 400 pounds of M-P-K 21
0-0 per acre. [f necessary, imigate
lightly and long enough to dissolve
Ihe fartilizer.

In cases whene planting stock is
scarce, the use of fertilizer on plant-
ings with witer-than-ntrmal spacing
may ba cheaper than deferring plant-
ing until maore stock becomeas avail-
able.

Fatlerwup fertilization on estab-
lished plantings is best dore on the
Pacilic cgast dunes when the most
rapid spring growth begins. 1n Wash-
ingtor, this is April 1 to April 15;:in
Orregon, it is March 110 April T; and

e o)

Thia site needs fertilizer to maintahn adequate
AT,

in Califomia, it is February 15 to
tdarch . There is usually plenty of
miistare at these times and this per-
mits lhe fertilizer to penstrate to the
Erass 100l system.

Most lerilizer is applied by hand,
oul of buckets, or with hand-oper-
ated cyclone type spreaders. This is
because newly planted beschgrazs is
severely damaged by tractor-
mounted spreaders. Twig-vear-old,
well-established beachgrass
planlings can be fertilized with trac-
tor-mounted spreaders with Jitle
darmage. Fertilizer usually s not
spread by airplane unless the afmost
ever-prisent winds, which tend Lo
drift the fenilizar, are absent.

Maintaining Dunegrass Stands

In This initial stage of dune stabili-
zallon il is important 1o develop and
riaintam an even veeelal cover that
is deveid of breaks uniil secondary
o pErmManent cover is established.
Some maintenance is usually neces.
sary because of poor hill survival,
excessively wide spacing. or failure
ta plant 3l exposed areas, This na.
quires temparany brush mats in sume-
mreer and prompt reglanting in the
winter. American beachgrass is the
miesl salislactory planl fow such re-
pair work berauss it vompetes beter
than European beachgrass wilh sur-
rounding European beachgrass sys-
tems (McLaughlin and Brown 1942,

Tahle 2.—Hill spacing and culms per hill fo+ Buropean beachgrass

High-intensity Moderate-intensily
stahilization stabdllization
Site conditions Spacing Culms Spacing Culrms
inches Mumber Trnehes Mumber
Sdeep shopes
Windward
Dry 12by 12 18 by 16 5
Moist 15 by 18 8 by 18 3
Lesward
Dry 18 by 1B 18 by 18
Mpisl 181w 18 2d by 24
Flat areas
Expused to high winds
Diry iBby 18 18 by 18
st 180y 18 16 bey TR
Exposed 1o moderate winds
Dy 18 by 18 3 16by 18 5
tebarsh 18 by 18 5 M by 24 5
Urregular 1opography
Exposed to high winds
Dry 12by 12 % 16 by 15 5
Mt 18y 18 5 18by 18 3
Exposed (o modarate winds
Dy 16 by 18 18 by 18 3
Mtz 16 by 18 18 by 18 3
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Appendix H
- Oregon Parks and Recreation Department, Ocean Shote Permit Application Form -
(Including Application Fee Form, page 8 of 9, Planning Department Affidavit, page 9 of 9)

?q H.G. Schlicker & Associates,
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