ENVIRONMENT COMMITTEE AGENDA

April 21, 2016 — North Conference Room
21630 11t Avenue South — Des Moines 98198

Approve minutes of the 2.18.2016 meeting

LID Preliminary Assessment of Code and Policies
(Discussion [tem — 20 min)

Parametrix will be presenting their preliminary assessment of the City’s codes and
policies relating to the required integration of Low Impact Development.

Update on CMP Pipe Replacement Inventory

(Informational Item — 5 min)
Staff will brief the Committee on the status of the CMP Pipe Condition Assessment.

Highline Water District Comprehensive Water Plan
(Discussion Item — 15 min)

Staff will provide a summary of the draft 2016 Highline Water District Comprehensive
Plan. Comments will be forwarded to the District for incorporation into the final draft.

WRIA 9 Update
(Informational Item — 10 min)

e Staff will brief the Committee on the proposed Saltwater State Park Shoreline
Restoration Project.

e Action Item — motion to appoint Loren Reinhold as second alternate to represent
Des Moines at the WRIA 9 Watershed Ecosystem Forum.



Draft MINUTES - ENVIRONMENTAL COUNCIL COMMITTEE MEETING 2.18.2016

The meeting was called to order @ 5:30 PM, Thursday, February 18, 2016, in the North
Conference room @ 21630 11" Avenue South, Des Moines with the following in attendance:

Council Members City Staff

Robert Back, Chair Tony Piasecki, City Manager

Melissa Musser Dan Brewer, PBPW Director

Matt Pina Loren Reinhold, SWM Utility Manager

Denise Lathrop, CD Manager

Peggy Volin, Admin Asst Il

Consultant: Stan May, AHBL
AGENDA:

1. Approve minutes of the 1.21.2016 meeting
2. CAO/SMP/Frequently Flooded Areas Code Update
3. Methanol Proposal in Tacoma

MEETING:

1. Approve the minutes of the January 21, 2016 meeting: Unanimously approved.

2. CAO/SMP/Frequently Flooded Areas Code Update: Community Development Manager
Denise Lathrop introduced AHBL Consultant, Stan May who was hired to assist with the
regulatory review and update process. Together they briefed the Committee on the GAP
Analysis of Des Moines Critical Areas Ordinance (CAO), Shoreline Master Program, (SMP)
and Frequently Flooded Areas in light of the changes to the Washington Department of
Ecology wetland classification and rating system and the Federal Emergency Management
Agency (FEMA) Flood Insurance Rate Maps (FIRMS) and designations.

3. Methanol Proposal in Tacoma: PBPW Director Dan Brewer briefed the Committee on the
City of Tacoma’s proposal to develop and operate a natural gas-to-methanol production
plant in Tacoma. He provided a draft resolution in opposition of the proposal as
requested by the Council, some articles on the dynamics of how the Methanol Plant



would operate along with a copy of the resolution recently passed by the City of Federal
Way opposing the development of the plant in Tacoma.

Committee recommended bringing this resolution forward to Council at the February 25,
2016 meeting.

Meeting adjourned at 6:05 pm

Minutes respectfully Submitted by: Peggy Volin, Admin Asst [l



4.21.2016 Enviro Agenda item #3

‘/-ﬂ\

22208 ST - East e’ 2
24" ¢ -

11.4 ft.



11:13

L)
A |
o
o
e,
o~
i
....J.Jl./
(L]
—{
=]
N




y 4

PW camera Inspection Mapbook Conveyance Type

CMP PIPE STATUS ki 0 215 430 860 1200 1,720 GDeny
8torm Catchments ee 4
Zone No/Page: 1 [ = e—— ] & r“!ﬁ
#  Ofher Catchments b
Map Generated: Noyv 20, 2013 o — L Feet
Fite: InspectionMapbook.mxd atchment Subtype, Structure Type “
® CBType 1-1L At
® CBType23
CB Curb Inlel

-
@ Manhole
GA  Slot or Yard Drain U

Storm Conveyances
Conveyance Type

For mapping Questions Call
Tim Kissler
—— Main Pipe GIS specialist

Phone: (206) 870-6565

Gther



4.21.2016 Enviro Agenda Item #4

HIGHLINE WATER DISTRICT

WATER SYSTEM PLAN

March 2016

AGENCY REVIEW DRAFT

C car~ia

1218 THIRD AVENUE, SUITE 1600 « SEATTLE, WASHINGTON 98101 - P. 206.684.6532 - F. 206.903.0419



EXECUTIVE SUMMARY

ES.1 INTRODUCTION

This Water System Plan (Plan) has been prepared to update the 2008 Highline Water
District Comprehensive Water System Plan in accordance with Washington Administrative
Code (WAC) 246-290-100 and the Washington State Department of Health (DOH)
requirements. The Plan was developed as a team effort by Highline Water District (District)
staff, Carollo Engineers, and FCS Group. The District owns and operates a water system
located in south King County, Washington that serves a population of approximately
70,000 residents and 28,000 employees. The District's retail water service area (RWSA)
encompasses approximately 18 square miles and shares borders with eight adjacent water
utilities as shown in Figure ES.1.

The District's Mission Statement is:

"Our mission is to provide high quality water and excellent customer
service while effectively managing District infrastructure for a reliable
water system today and for future generations."

ES.2 PLANNING DATA AND WATER DEMANDS

Chapter 2 presents a demographic analysis, historical water production and consumption
trends, as well as water demand forecasts for the six- (2020), ten- (2024), and twenty-

year (2034) planning periods for the District's RWSA. Projecting realistic future water
demands is necessary for evaluating the capability of the water system to meet future water
service requirements, planning for infrastructure projects, and securing adequate water
supply. Future water demands are used as input conditions for the analyses of the water
system that are used to develop the capital improvement program (CIP).

Puget Sound Regional Council (PSRC) growth forecasts predict that throughout the 20-year
planning period, the number of households within the District's RWSA will increase by
approximately 1 to 1.4 percent annually while employment will grow by 1.8 to 3.4 percent
annually.

The Highline Water District purchases approximately two-thirds of its water from Seattle
Public Utilities (SPU). The remaining water is produced almost evenly by the District's four
operational wells. in total, the District's supply has been approximately 2.2 million

gallons (MG) annually from 2010 through 2013. From 2005 through 2013 the District's
average day demand was 6.3 million gallons per day (mgd) and its maximum day
demand (MDD) was 11.2 mgd. The typical water consumption per single-family unit in the
District is 171 galtons per day (gpd).
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By 2034 the District's average day demand (ADD) is projected to reach 7.8 mgd with an
MDD of 13.5 mgd. Projected ADD and MDD is shown in Figure ES.2.

ES.3 DESCRIPTION OF WATER SYSTEM

The District operates an extensive distribution system supplying water to approximately
18,200 customer accounts. Figure ES.3 shows the District’s pressure zones and major
facilities. The hydraulic profile portrayed in Figure ES. 4 shows the inter-relationship
between pressure zones, wells, pump stations, reservoirs, pressure reducing

valves (PRVs), and interties.

The District has two primary pressure zones, the 560 Zone and 490 Zone that in turn supply
smaller pressure zones through booster pumps and PRVs. The 560 Zone is supplied from
the SPU Cedar River Pipeline #4 (CRPL 4) and the Crestview Reservoir through Pump
Station #6, which is also supplied by the CRPL 4. The 560 Zone serves customers in the
eastern portion of the District. The 560 Zone supplies the 365 Zone (Segale), 345 Zone
(Kentview), and 365 Zone (Lake Fenwick) through PRVs. Water is also pumped from the
560 Zone to the McMicken Heights 600 Zone through Pump Station #4. In addition, the
McMicken well supplies the 560 zone.

The 490 Zone is supplied from SPU’s Des Moines Way Feeder through Pump Stations #2
and #3 and the District's Des Moines, Angle Lake, and Tyee wells. The 490 Zone serves
the western portion of the District. Water is pumped from the 490 Zone to the 530 Zone
through Pump Station #7. The 295 Zone (Three Tree Point), 370 Zone (Normandy Park),
and the 360 Zone (old Water District 56) are supplied from the 490 Zone through PRVs.
The 490 Zone can also provide water to the 560 Zone through Pump Station #1.

All water purchased from SPU flows into the Highline system through the 60-inch CRPL 4
transmission main and the 24-inch Des Moines Way Feeder transmission main.

March 2016 ES-2
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ES.4 WATER SYSTEM ANALYSIS

Carollo evaluated the District's water distribution system for its ability to meet the District's
reliability criteria under 2020, 2024, and 2034 future conditions using the medium demand
projection scenario. The distribution system was evaluated for its supply and pumping
capacity and reliability, the capacity of its storage facilities, and for adequate pressures and
fire flow capacity using the District's updated hydraulic model.

The analysis of the Highline Water District's water system identified several future system
deficiencies and recommends the following improvements to eliminate these deficiencies.
These recommendations form the basis of the District's CIP outlined in Chapter 7.

1.  Install a new 4,000 gpm pump station to feed the 560 Zone from the CRPL 4 to
provide improved supply redundancy to the 560 Operating Area.

2.  Study operational changes that can be implemented to provide sufficient pressures
and fire flows to customers near the intersection of Highway 5 and S. 216th St.
Creating a new pressure zone at a hydraulic grade line (HGL) of approximately 630
feet may be required.

3. Eliminate fire flow and pressure deficiencies by implementing the pipeline
improvement projects shown on Figure ES.5.

4. Install loop N-06 shown in Figure ES.5 that would prevent the valve located at
Highway 99 and 250th St to improve redundancy in the southern portion of the
system.
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ES.5 WATER RESOURCE ANALYSIS

Chapter 5 reviews the District's supply sources, water rights, and water use efficiency
program. The District’'s water supply comes from two sources: SPU and groundwater within
the District. In 2013 the District purchased approximately 65 percent of its water supply
from SPU under the terms of a contract that began in 2001 and remains in effect until 2062.
Water from SPU is delivered to the District from the 60-inch CRPL 4 through Pump

Station #6 and the 24-inch Des Moines Way Feeder through Pump Stations #2 and #3. The
remainder of the water supply is pumped from the Des Moines, Angle Lake, Tyee, and
McMicken wells. The McMicken Well came online in 2012. At this time, the District holds 21
certificated groundwater rights, which can be found in Appendix J. In addition to these
sources of supply, the District maintains nine emergency interties that allow for occasional
water exchanges or purchases from neighboring purveyors under limited conditions. The
District is pursuing an interlocal agreement with the Lakehaven Utility District (LUD) for
supply to supplement the regular supply of the SPU and groundwater sources.

The District collaborates with SPU and 17 other water utilities in King County that purchase
water from SPU to conserve water through the Saving Water Partnership (SWP). The SWP
aims to promote long-term water use efficiency within its customer base.

The SWP has adopted a 6-year regional water use efficiency goal, which is to reduce per
capita use from current levels so that the SWP's total average annual retail water use is
less than 105 mgd from 2013 through 2018 despite population growth. So far SWP has met
the goal with 93.1 mgd consumed in 2013 and 93.8 mgd consumed in 2014.

ES.6 OPERATIONS AND MAINTENANCE PROGRAM

Chapter 6 outlines the District's operation and maintenance program. Highline Water
District is authorized under RCW Title 57 to operate and maintain a public water utility
system. The District operates under a Commissioner system in which the citizens of the
District elect five Commissioners. The District employs 29 staff members to manage and
operate the system.

Chapter 6 describes normal operation of the system. Also included are lists of District
equipment, supplies and chemicals. Chapter 6 also outlines the District's Emergency
Procedures, Cross Connection Control Program and Customer Service Program.

ES.7 IMPROVEMENT PROGRAM

The recommended supply, storage, pipeline, and other ongoing projects are compiled into a
comprehensive CIP for the water utility. The CIP consists of schedule and cost estimates
for each project. Project phasing is described as either short-term (2015-2020), mid-term
(2021-2024) or long-term (2025-2034).
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The total Water CIP cost over the next 20 years is $103.9 million, which equates to

$5.2 million annually, as presented in Table ES.1. Of the total cost, $29 million is budgeted
for the short-term phase, $21 million is budgeted for the mid-term phase, and $54 million is
budgeted for the long-term phase.

The Water CIP is split into six categories: general, supply, storage, booster pumping,
piping, and rezone. Throughout the 20-year planning period, $19.4 million (19 percent) is
budgeted for general projects, $4.5 million (4 percent) is budgeted for supply projects, $5.3
million (5 percent) is budgeted for storage projects, $3.4 million (3 percent) is budgeted for
booster pumping projects, $70.9 million (68 percent) is budgeted for pipeline projects, and
$0.5 million (1 percent) is budgeted for rezone projects.

ES.8 FINANCIAL PROGRAM

The last chapter of the Plan presents a financial program that allows the water utility to
remain financially viable during the planning period. The financial viability analysis
considers the historical financial condition, current and identified future financial and policy
obligations, operation and maintenance needs, and the ability to support the financial
impact related to the completion of the capital projects identified in this Water System Plan.
Furthermore, Chapter 8 provides a review of the utility's current rate structure with respect
to rate adequacy and customer affordability.

The financial analysis indicates that rate increases are necessary to cash fund the capital
plan while still meeting fund balances in the maintenance and construction funds and
achieving system reinvestment funding at annual depreciation levels. Implementation of the
proposed rate increases should provide for continued financial viability while maintaining
generally affordable rates.

March 2016 ES-10
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4.8.3.5 South Area Proposed Improvements

Deficiencies in the South area were addressed with the piping improvements shown in
Figure 4.23. A few pipe upsize projects and new pipes that improve looping are necessary
to improve residual pressures during fire and meet the pressure criteria of 20 psi.

The District has a valve located on the 16-inch pipe in the 560 Zone east of Highway 99 at
around 250th St. If this valve is inadvertently closed, the south part of the 560 Zone
becomes isolated and cannot be supplied without opening interties. Improvement N-06
creates a new redundant loop in the system that would prevent this situation.

4.8.3.6 Result of Project Implementation

When fully implemented, the recommended projects listed in Table 4.13 will enhance the
distribution of water during maximum demand condition to existing and future customers,
and meet the District's service criteria. If all of the recommended distribution system
improvements are implemented, the model predicts minimum pressures will be met at all
nodes as presented in Figure 4.24, and that adequate fire flow will be available to all
hydrants as presented in Figure 4.25. These results assume that improvements are made
as needed when redevelopment occurs.

49 SUMMARY OF RECOMMENDATIONS

The analysis of the Highline Water District's water system identified several future system
deficiencies and recommends the following improvements to eliminate these deficiencies.

1. Install a new 4,000 gpm pump station to feed the 560 Zone from the CRPL to provide
improved supply redundancy to the 560 Operating Area.

2.  Study operational changes that can be implemented to provide sufficient pressures
and fire flows to customers near the intersection of Highway 5 and S. 216th St.
Creating a new pressure zone at an HGL of approximately 630 may be required.

3. Eliminate fire flow and pressure deficiencies by implementing the pipeline
improvement projects listed in Table 4.13 and Figure 4.18.

4. Install loop N-08 shown in Figure 4.18 that would prevent the valve located at
Highway 99 and 250th St to improve redundancy in the southern portion of the
systme.

March 2016 4-60
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 Table 8.9

6-Year Proposed Rates
Water System Plan
Highline Water District

Monthly Rates | Existing | 2016 [ 2017 | 2018 | 2019 | 2020
Residential
Base Rate
5/8" $14.40 $14.40 $14.77 $15.16 $15.55 $15.96
3/4" $14.40 $14.40 $14.77 $15.16 $15.55 $15.96
1" $25.61 $25.61 $26.28 $26.96 $27.66 $28.38
11/2" $43.47 $43.47 $44.60 $45.76 $46.95 $48.17
2" $66.72 $66.72 $68.45 $70.23 $72.06 $73.93
Usage Charge (per ccf)
Winter $3.55 $3.55 $3.64 $3.74 $3.83 $3.93
~ (all usage)
Summer $3.55 $3.55 $3.64 $3.74 $3.83 $3.93
~ (0-5ccf)
Summer $4.20 $4.20 $4.31 $4.42 $4.54 $4.65
(6+ cch)
Comm./MF/Irrigation
Base Rate
5/8" $21.90 $21.90 $22.47 $23.05 $23.65 $24.27
3/4" $21.90 $21.90 $22.47 $23.05 $23.65 $24.27
1" $44.25 $44.25 $45.40 $46.58 $47.79 $49.03
11/2" $80.67 $80.67 $82.77 $84.92 $87.13 $89.39
2" $126.27 | $126.27 | $129.55 | $132.92 | $136.38 | $139.92
3" $263.28 | $263.28 | $270.13 | $277.15 | $284.35 | $291.75
4" $399.15 | $399.15 | $409.53 | $420.18 | $431.10 | $442.31
6" $772.49 | $772.49 | $792.57 | $813.18 | $834.32 | $856.02
8" $1,219.2 | $1,219.2 | $1,250.9 | $1,283.5 | $1,316.8 | $1,351.1
8 8 8 1 Bt
| Usage Charge (per ccf) — S -
Winter $3.55 $3.55 $3.64 $3.74 $3.83 $3.93
(all usage)
Summer $3.55 $3.55 $3.64 $3.74 $3.83 $3.93
(0-5 ccf)
Summer $4.20 $4.20 $4.31 $4.42 $4.54 $4.65
(6+ ccf) _
Irrigation $4.20 $4.20 $4.31 $4.42 $4.54 $4.65
(all usage)
Table 8.10  Monthly Bill Comparisons
Water System Plan
Highline Water District
Residential Existing | 2016 2017 2018 2019 2020
Monthly Bill $35.70 $35.70 $36.63 $37.58 $38.56 $39.56
$ Difference $- $0.93 $0.95 $0.98 $1.00
Rate Increase 0.00% 2.60% 2.60% 260% | 2.60%
Notes:
(1) Assumes 6 ccf winter usage.
March 2016 8-23
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7.7.3 P-3: Asbestos Cement and 4-inch Main Replacement Program

The District has found that small diameter (4-inch and 6-inch) asbestos cement (AC) mains
are more susceptible to rupture than larger diameter (greater than 8-inch) pipes. The
District desires to replace all AC mains prior to 80 years of service. Mains were installed in
years ranging from 1953 to 1969.

The system also has many hydrants located on 4-inch dead-end pipes. Many of these
pipelines are AC and the replacement of all 4-inch pipe with larger pipe is included in this
replacement program.

Figure 7.3 locates all AC pipe remaining in the distribution system. The District used GIS
analyses to locate critical AC mains based on three physical characteristics:

) Mains located in high pressure areas
o Mains located in erosion areas

° Mains located in slide areas

These characteristics are highlighted in Figure 7.3. Table 7.2 also shows the total linear feet
of pipes based on diameter and physical characteristics.

The District will emphasize replacement in these critical areas, aiming to replace all 90,000
LF (17 miles) of critical AC main prior to 60 years of service, or by 2029 (1.2 miles/year).
Other criteria, for example, partnering opportunities with other agencies and frequency of
previous rupture, may determine priority of projects. To replace the remaining 61 miles of
AC by 2049 requires a replacement rate of approximately 3.1 miles/year from 2030 to 2049.

7.7.4 P-4: SR 509 Relocation Evaluation

The future SR 509 expansion from [-5 to SR 509 at S. 188th St necessitates that the District
relocate a 30-inch transmission main and other distribution components. The specifics of
the project are unknown at this time. $50,000 is budgeted in the short-term to plan for this
project.

7.7.5 P-5: SR 509 Relocation Project Implementation

$5 million is budgeted in the short-term for relocating the 30-inch transmission main and
other distribution components as required by the SR 509 expansion.

7.7.6 P-6: Sound Transit 30-Inch Transmission Main Relocation

A 30-inch transmission main will need to be relocated in conjunction with the Mansion Hill
reservoir relocation project (ST-2). The project is projected to cost $1,036,000 in the short-
term period and will be implemented by the District, but funded by Sound Transit.
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Saltwater State Park Restoration Project 4.21.2016 Enviro Agenda item #5

Saltwater State Park Related

Habitat restoration project information

King County, Salmon

in and trout

collaboration topics

with Central

Washington Puget

State Parks, Sound

is currently in Watershed

the

“preliminary Relate'd

design” agencies

planning

stage of a Department

stream and of Natural

shoreline Resources

restoration % and Parks

praject at > e RE. T {daat:r and

Saltwater Mouth of McSorley Creek. ‘ R n

State Park. esources
Division

The mouth of McSorley Creek, which flows through the park, is currently
bulkheaded with rip-rap. This project will examine removing the rip-rap at
the creek’s mouth to make the creek more accessible for fish and the
beach more accessible to people. The project may also include shoreline
restoration, such as removing the bulkhead along part of the shoreline,
while improving recreational amenities.

Why are we doing this project?

Removing the buikhead at the creek’s mouth and restoring some of its
ability to flow naturally will help bring back natural processes that create
juvenile Chinook salmon habitat and improve nearshore baitfish spawning.
The WRIA 9 Salmon Habitat plan identifies McSoriey Creek as a high
priority project for restoration of natural beach feeding (sediment)
processes. Additionally, recent high tides have flooded the Saltwater Cafe,
and the café is at risk of flooding more frequently in the future. Designing a
project that addresses these issues provides a great opportunity to
enhance the recreational amenities at the same time.

Your input

We held a public meeting on March 23rd to introduce the proposed project
and receive input. State Parks staff, the consultant team, and County staff
were on hand to present the information and answer questions. We will be
taking comments on this phase of the project through April 6. Please
send your comments to he County's Project

Manager: jennifer.vanderhoof@kingcounty.gov. And note the
documents below that we continue to add to the page.

http://kingcounty.gov/environment/animals-and-plants/restoration-projects/saltwater-state-... 4/12/2016



Saltwater State Park Restoration Project Page 2 of 3

Your input will ultimately improve the park for both people and fish. With
the help of your ideas, this project will:
 create a more natural shoreline that is better for wildlife.

« improve fish access to the creek and improve habitat for salmon
and other important fish, birds, and other wildlife by creating a
saltwater marsh "pocket estuary.”

* reduce flooding risk at the Saltwater Café.
* enhance recreation opportunities at the park.

Additionally, in July 2015, we conducted an online survey and received
145 responses. Those responses helped shape the evaluation criteria
used to determine restoration and enhancement options for the project.

Project location
Saltwater State Park is located along Puget Scund within the City of Des

Moines.
Hogematn b
32 3
Vashon
fstand
" Mg . Kent
Project o
Site *

Saitwater State Pan

Location of Saltwater State Park.

Project
partners ANO

King County

is partnering

with

Washington e
State Parks CENTRAL PUGET SOUND
in a project

supported by
WRIA 9 and funded through grants from the RCO.

Project documents
Project-related documents are posted here as they are completed.

* The Draft Feasibility Report, March 2016.

» Appendix A: Analysis of Shoreline Geomorphic Processes

http://kingcounty.gov/environment/animals-and-plants/restoration-projects/saltwater-state-... 4/12/2016



Saltwater State Park Restoration Project Page 3 of 3

» Appendix B: McSorley Creek Sediment Trend Analysis —
Technical Memorandum

* Appendix C: Technical Memorandum: Engineering Geologic
Evaluation of Proposed Improvements at Saltwater State Park,
Des Moines, Washington

+ Appendix D: Archaeological Resources/Built Environment
Assessment and Monitoring Results from the Geotechnical
Exploration at Saltwater State Park, King County, Washington

» Appendix E: Historic Building Relocation Cost and Construction
Details

« Progression of possible new designs for lower parking and

For more information about the proposed restoration project at Saltwater State
Park, please contact Jennifer Vanderhoof, Senior Ecologist/Project Manager, King
County Watershed and Ecological Assessment Team.

http://kingcounty.gov/environment/animals-and-plants/restoration-projects/saltwater-state-... 4/12/2016
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CONFLUENCE
ENVIRONMEMTAL COMPANY

REVISED DRAFT

McSORLEY CREEK ESTUARY RESTORATION
FEASIBILITY STUDY

Prepared for:

King County
Department of Natural Resources and Parks

and

Washington State Parks

March 2016

146 N Canal St, Suite 111 2 Seattle, WA 98103 = www.confenv,com
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So -
McSORLEY CREEK ESTUARY RESTORATION FEASIBILITYSTUDY  CoNrLUENCE

ENVIRONMENTAL COMPAMY
The two approaches to maintaining existing levels of shoreline stabilization to protect Parks
buildings at the top of the bluff were evaluated to identify the benefits and drawbacks. These
benefits and drawbacks are described in Table 1.

The target material for the toe stabilization feature is soft-shore armoring such as large wood,
but is subject to additional analysis. The stabilization feature would be partially or fully buried
at the toe of the slope. It would be designed to preclude wave action from causing erosion of the
bluff toe. Top elevation of the toe protection would be designed in a later phase of the project
and would consider storm waves, tides, SLR, and the proposed beach profile. The toe

Table 1. Summary of Benefits and Risks of Bluff Protection Techniques Considered

Technique Benefits Risks/Drawbacks

install New Provides comparable bluff toe stability as May have perceived impact on
Biuff Toe existing conditions neighboring properties due to a change in
Stabilization s Removes impediments to sediment bluff toe protection type
Structure transport along the beach =  Though likely better for bluff toe
= Increases aquatic habitat, including conditions on neighboring properties, the
forage fish spawning habitat end effects are less predictable than
=  Restores natural shoreline shape existing conditions
=  Aliows slide material from upper bluffto | * Requires placement of beach material to
reach beach (although the geologic balance short-term sediment budget

analysis indicates little input from the
upper bluff in recent decades)
= Long-term sediment budget rate similar

to existing conditions
Retain a = Provides comparable bluff toe stabilityas | =  Requires construction of additional
Portion of existing conditions protection to tie the remaining shoreline
Existing = Most similar to existing boundary armoring to the toe of slope (to prevent
Shoreline conditions head-cutting or erosion behind shoreline
Armoring *  Lowest perceived impact to park armoring)
structures and neighboring land =  Requires placement of beach material to
»  Most predictable end effects at park balance short-term sediment budget
boundary ®  Retain impediments to sediment
=  May retain upland picnic area transport along the beach caused by filt

and shorefine armoring extending into
the intertidal zone

= Does not allow slide material from upper
bluff to reach beach (aithough the
geologic analysis indicates little input
from the upper bluff in recent decades)

*  Long-term sediment budget rate may be
less than the toe stabilization structure

= Retains shoreline armoring and fill in
northern portion of park found to have
greatest maintenance need for shoreline
armoring due to rock fracturing and
erosion

March 2016

Page 28
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