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Section |

EXECUTIVE SUMMARY

1.1 Introduction

The Eatonville Comprehensive Stormwater Plan (Plan) is an update to the draft 2003 Eatonville Stormwater
Management Program (Program). The 2003 Program was comprised of an evaluation of the existing surface
water management system, with primary focus on correcting conveyance problems and improving water
quality.

The Plan updates the Drainage Problem Identification List and creates a prioritized capital improvement project
list, and ranked to emphasize projects that will result in measurable improvements to Lynch Creek, Ohop
Creek, and the Mashel River. This Plan also positions the Town to be in compliance with Ecology’s Basic
Stormwater Program (Puget Sound Plan).

Infiltration-based low impact development (LID) practices are also an important change from the 2003
Program. LID practices have the opportunity to enhance the summer low flows in the Mashel River and are
encouraged where feasible within the Plan.

A critical change to the Plan is the establishment of prioritization criteria for capital improvement projects
(CIP). The new prioritization criteria place special emphasis on the use of LID practices as a way of enhancing
the Mashel River. The Plan evaluates and ranks candidate CIP projects through the lens of the benefits
associated with flood hazard reduction, infiltration potential, environmental benefit, community considerations,
and additional project information. The six highest ranking projects were further developed with detailed
project descriptions and opinions of probable design and construction cost.

Through the use of computer modeling, results of past studies (2003 Program), and input from staff from the
Town and the Nisqually Tribe, the Plan identifies existing and potential future conveyance problems within the
study area. Based on the typical activities within urban areas, general water quality problems were described
along with programmatic solutions. A combination of regulatory requirements, public education, increased
maintenance activities, and capital improvements are recommended to implement the programmatic solutions.
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The major Plan elements include the following:

e Development of public education opportunities to inform the community of water quality issues,
potential solutions, and maintain Eatonville’s position as the “rain garden capital of the United States.”

e Conceptual analysis of localized conveyance issues and water quality problems, and development
of a prioritized list of drainage system improvements that emphasize solutions to not only correct
conveyance issues, but will also result in water quality improvements to Lynch Creek, Ohop Creek,
and the Mashel River.

e Development of capital improvements program needs.

e Development of maintenance and operations program needs.

* Development of a program that identifies program management and engineering needs.

e Development of the total program costs.

e Development of funding analysis including an examination of the Town’s Stormwater Fund and the
rates that would be necessary to support the operations and maintenance activities required under the
Plan.

The Town of Eatonville’s stormwater conveyance system requires maintenance, inspection and repair to
prevent and/or correct localized flooding, erosion, and water quality problems. Implementing the Plan will aid
in preventing future localized flooding, improve water quality in Lynch and Ohop Creeks, and enhance summer
low flows in the Mashel River. The local drainage system in the Town consists primarily of a piped system with
ditches. None of these systems are classified as streams that support aquatic habitat. Therefore, no habitat
problems or solutions are discussed.

The use of LID practices as a major stormwater management approach will be more easily facilitated if code
amendments are made. Section 5 and Appendix | contain draft code language that will make the integration of
LID practices into future projects more achievable and measurable.

A list of capital projects to address existing problems is included in the Plan. Completion of these projects
will improve the operation and efficiency of the existing infrastructure system. Completion of these projects is
not required for compliance with existing and pending regulatory requirements, but will result in appreciable
improvements to water quality and mitigate known conveyance problems in both constructed and natural
systems.

The Plan includes development of a maintenance and operations program which identifies system
maintenance and operations needs designed to ensure system reliability, and methods and standards that
promote water quality.

The Plan also summarizes program management, public education, engineering, plan review and inspection
needed for the Town to work towards compliance with Ecology’s Basic Stormwater Program. Total program
costs were developed based on the regulatory compliance recommendations, capital improvements projects,
operation and maintenance program, public education, engineering, enforcement, and administration costs.
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1.2 Next Steps

The Plan is an important step in developing a stormwater management program that will benefit local residents
and property owners by improving water quality and minimizing localized flooding issues. Equally important,
the Plan is also an important implementation element for the Town’s obligations and responsibilities under the
Nisqually River Basin Water Quality Implementation Plan for Lynch Creek.

Lynch Creek has a Total Maximum Daily Load (TMDL) designation for fecal coliform. The Town’s
responsibilities include investigating sources of fecal coliform in the Town’s stormwater discharge into Lynch
Creek. A program for lllicit Discharge Detection and Elimination (IDDE) is recommended for the Town’s
operations and maintenance program.

As recommended in Section 3.4, a video inspection of the Town’s conveyance system, particularly the oldest
portions of the system in and near Center Street West and East, can help to identify inappropriate connections
to the storm system from private sanitary sewers and areas where the storm system runs near to or under
septic systems. Once the illicit connections and compromised pipe sections are identified, the areas should be
prioritized for improvements.

A summary of important next steps include:
1. Explore inter-local agreements and other partnerships that will provide funding for the program
implementation as well as the funding for needed capital improvement projects.
2. Survey the conveyance system including channels, culverts and floodways.
3. Survey the storage system including the ponds and control structures.
4. Video inspect the conveyance system particularly Center Street West.

Town of Eatonville Comprehensive Stormwater Plan 3
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Section 2

INTRODUCTION

2.1 Introduction

The Town of Eatonville, located between the Mashel River and Lynch Creek in south Pierce County, received
a grant from the EPA through the Nisqually Tribe to update its draft Stormwater Management Program (2003
Program). The work contained herein builds on the substantial work completed by the Town Council in
conjunction with RW Beck in 2003.

The Comprehensive Stormwater Plan (Plan), was developed on the premise that addressing stormwater in
Eatonville is a critical part of salmon habitat restoration in the Mashel River, Ohop Creek and Lynch Creek.
The Town is uniquely located in a critical area for salmon habitat and watershed health, and the Mashel River
and Ohop Creek are the two highest priority salmon bearing tributaries to the Nisqually River. The bulk of
Eatonville’s stormwater is directed away from the Mashel River and sent untreated into Ohop Creek, via Lynch
Creek. Lynch Creek has been listed by the Washington State Department of Ecology (Ecology) for fecal
coliform exceedance. The Mashel River has low flows in the summer and early fall causing the river to be

too warm for young fish and too low for adult fish to migrate upstream. The Mashel River has been listed by
Ecology for temperature exceedance. The Nisqually Tribe in partnership with the South Puget Sound Salmon
Enhancement Group has improved habitat through the placement of multiple engineered log jams.

The Town is not yet subject to the requirement for a National Pollutant Discharge Elimination System (NPDES)

Municipal Stormwater Permit. Although the Town is not yet subject to this permit, the updated Stormwater
Management Program will provide a framework for potential future permit requirements.
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2.2 Purpose

The purpose of this document is to update the draft Program prepared for the Town of Eatonville in 2003
by RW Beck. Specifically, this update focuses on modifying the plan to facilitate a gradual transition from
a conventional stormwater management system to a Town-wide LID stormwater management system and
strategy. The transition will result in greater infiltration of stormwater, reducing the load on the Town’s
conveyance systems and improving water quality in the Mashel River and Lynch Creek.

2.3 Plan Overview

This Plan is an update to the 2003 Program, building upon the work completed by the Town and RW Beck in
20083. As such, the 2003 Program is referenced heavily within this document and is also incorporated in its
entirety as Appendix A. The Plan includes:

Section 1: Preparation of a Quality Assurance Project Plan (QAPP) for all modeling tasks. The QAPP
includes a detailed outline of the tasks and associated work program necessary to provide quality
assurance in completing the hydrologic and hydraulic computer model of the Town’s drainage basins.
The QAPP is included as Appendix B.

Section 2: Creation of a GIS map of the existing Eatonville stormwater system to develop a clearer
understanding of how stormwater is captured, where it is conveyed by Eatonville’s current stormwater
system, and a baseline of existing conditions. The Existing Stormwater Inventory Map is presented in
Figure 3-3 (reduced scale) and is provided in Appendix D at 1"=300’. The existing conveyance system is
described in Section 3.

Section 3: Creation of a GIS map of impervious surfaces in the Eatonville area to develop a more precise
approximation of impervious surfaces in Town. The analysis of impervious surface cover is intended to
support the development of an alternative rate structure facilitating a market-based incentive for private
investment in LID facilities. This map is found in Appendix D.

Section 4: Updating of the Town’s work on the 2003 Program, the hydrologic and hydraulic computer is
refined to better understand of how stormwater is likely to behave in Eatonville’s current system and to
test and evaluate LID retrofit options. The hydrologic and hydraulic modeling is described in detail in
Section 4.

Section 5: Evaluation of Eatonville’s current codes and standards with state regulations. This work
includes review of draft updates previously prepared during Eatonville’s work with the Puget Sound
Partnership to develop a list of code and standard updates to integrate LID into the City’s land use and
engineering regulations and standards. This is included in Section 5.

Section 6: Review and updating of the list of drainage problems and solutions included in the 2003
Program. This Section includes identifying LID solutions for the documented drainage problems and a
methodology for the prioritization of infiltration practices. The updated drainage problem identification
and solutions lists, along with a solutions prioritization matrix, are presented in Section 6.
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Section 7: Review and updating of the operations and maintenance section of the 2003 Program to
include LID maintenance and operations practices. The operations and maintenance requirements for
the stormwater system are included in Section 7.

Section 8: Review and updating of the program management, public education, and engineering section
for the emphasis on green stormwater infrastructure practices. This Section also includes research of
potential partnering opportunities with city, county, state, tribal, and non-profit organizations that aim to
more fully integrate green stormwater infrastructure practices into local new and retrofit project designs.

Section 9: Preparation of a framework for a new stormwater rate system that will incentivize the
use of LID practices by private property owners. This Section also includes projections of the cost
for implementing the stormwater program and potential grant and loan sources for financing capital
improvement projects.

2.4 Authority and Cooperation

Preparation of the Comprehensive Stormwater Management Plan was authorized by the Town of Eatonville in
an agreement with AHBL, Inc. dated June 25, 2012.
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Section 3

CHARACTERISTICS
OF THE STUDY AREA

3.1 Study Area

The study area includes all land within the corporate limits of the Town of Eatonville. The engineering analysis
of the stormwater conveyance system was limited to the areas that drain into the Town’s two main stormwater
drainage systems that discharge into Lynch Creek and the Mashel River. An engineering analysis was not
performed on the network of drywells and independent infiltration systems (e.g., Kelsey Lane East, Williams
Additions, or Eagle Court). Refer to Figure 3-1 for a map of the Town limits.

3.2 Soils and Topography

Eatonville’s soils are generally classified into one of the following four soil series: (1) Barneston Gravelly
Coarse Loamy Sand, (2) Dupont Muck, (3) Kapowsin Gravelly Loam, and (4) Scamman Silt Loam. The
Hydrologic Soils Group ranges from B (Barneston) to D (Dupont) where a classification of ‘A’ is most
permeable and ‘D’ is least permeable. There are no soils with an ‘A’ classification in the Town. Figure 3-2
presents the soils map of the Town and additional soils information is found in Appendix C.

The Town is bounded on the south by the Mashel River and on the north by Lynch and Ohop Creeks. The
topography indicates that, in general, stormwater tends to converge from the surrounding areas into the Town
proper and then flows either north towards Lynch Creek or south towards the Mashel River. A substantial
portion of the Town ranges in elevation from 800 to 900 feet above sea level.

Town of Eatonville Comprehensive Stormwater Plan 9
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3.3 Land Use

There is significant protection of the Mashel River within the corporate limits of Eatonville and downstream in
Pierce County. The Nisqually Land Trust and the Town of Eatonville hold protective ownership within Town
while the Nisqually Land Trust, the Nisqually State Park, Tacoma Public Utilities, and the UW Pack Forest hold
protective ownership downstream in Pierce County (See Figure 3-3).

Lynch Creek meanders in and out of the northern limits of the Town. According to mapping provided by the
Nisqually Indian Tribe, there is no protected/public land ownership along Lynch Creek within the Town of
Eatonville (See Figure 3-3).

Existing land use was confirmed by comparing Pierce County Assessor-Treasurer data with existing land

use mapping maintained by the Town. Tax Parcels are designated according to Assessor-Treasurer land use
codes. Future land use was identified during the Town’s preparation of its Comprehensive Plan. Existing land
uses in the study area primarily consist of single- and multi-family residential, commercial, industrial, and an
airport. Figure 3-4 shows existing land uses.

Figure 3-3: Protected/Public Land Ownership
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3.4 Stormwater Structure Inventory & Mapping

Stormwater structure inventory and mapping were based on data provided from the 2003 Program with
revisions based on limited field measurements / observations and record drawings of recent projects. This data
was then used to develop the hydraulic computer model to identify conveyance capacity and potential flooding
problems. See Appendix D for the updated Stormwater Inventory Worksheets and Figure 3-5 for the Existing
Stormwater Inventory Map.

The recent projects that were included in the update include Mashell Avenue, Carter Street, and Washington
Avenue Improvements. Record drawings were provided by the Town for Mashell Avenue and Carter Street
Improvements. Plans for Washington Avenue improvements were provided at the 50% Construction Document
design phase.

The 2003 Program referenced the Pierce County Control Monument, NAD 83/91 State Plane Coordinate
System for the horizontal datum, and NGVD29 for the vertical datum. The information on the road improvement
projects identified in the previous paragraph was adjusted to convert the vertical data to match that used in

the 2003 Program. Record drawings for Mashell Avenue referenced NAVD88 for the vertical datum while
Carter Street used an assumed datum for relative reference. The Mashell Avenue elevations were converted

to NGVD29 using a difference of 3.465-ft from NAVD88 (conversion factor from NOAA’s VERTICON web
application). The Carter Street elevations were estimated to be roughly 1.5-feet difference based on elevations
that were assumed to not have changed during construction.

During the field investigation, several discrepancies in the original data were investigated. Pipe routing
was reviewed as well as additional measurements were performed from catch basin rim for suspect areas.
The field investigation corrected several measurements. Drainage ditches, ponds, and culverts were also
reviewed; however, data collected was constrained to field estimates of channel dimensions and pipe
diameters.

The modeling effort within the current scope of work has allowed significant updates to the 2003 Program.
The projects within Mashell Avenue, Carter Street, and Washington Avenue were included in the update
and several incorrect slopes and pipe sizes within the Center Street West and East systems were corrected.
Pipe routing from Lynch Street and Larson Street was corrected based on field observations. In addition, the
sub-basin delineation was further refined and the hydrology was more accurately modeled using the latest
hydrological model for western Washington and precipitation data generated for eastern Pierce County. To
build upon these improvements, additional data collection work can be done to further improve the accuracy of
the model and improve the plan. As opportunity arises, the following data needs should be considered:
1. Survey channels, culverts and floodways, particularly at the following locations:
a. Channel located south of Lynch Creek Rd and west of Eatonville Elementary School
b. Channel located south of Eatonville Highway from Emerald Ridge Drive to just east of Antonie
Avenue North
2. Survey ponds, including control structures, if present, for the following locations:
a. Near intersection of Center Street West and Jensen Lane
b. Near intersection of Eatonville Highway and Emerald Ridge Drive
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c. Old Lagoon Pond to determine depth and volume as well as geotechnical explorations to
determine existing soils at the bottom of the lagoon and distance to infiltrative soils
d. Eatonville Mill Pond to explore replenishing depth of water with stormwater instead of potable
water
3. Video inspect the Center Street West system to determine precise horizontal and vertical locations,
and pipe size, and materials
4. Confirm all connections to the main collector trunk (Trunk 4). During the field investigation, it was
unclear how each of the trunks connected to the main trunk system. Suggest utility locate and TV
inspections
5. Survey invert elevations for Antonie Avenue. GPS data was provided by the 2003 Program
6. Verify the vertical datum for Carter Street

3.5 Existing Surface Water System

There are two main discharge locations for the Town. Approximately 80% of the stormwater runoff from the
Town discharges to the north to Lynch Creek. Runoff from the southern 20% of the Town discharges to the
Mashel River. In this report the north basin systems (trunks) are numbered and the south basin trunks are
lettered to help distinguish between the two. The naming convention has been maintained from the 2003
Program, including catch basin (CB) numbers, trunk numbers and basin numbers. Added trunks have been
numbered based on the trunk to which they are tributary. The existing stormwater system of the Town of
Eatonville is shown in Figure 3-5.

North Basin (Lynch Creek)
3.5.1 Trunk 1 - Center Street West System

The upstream end of Trunk 1 is located at an existing pond near the intersection of Jensen Lane and Center
Street West. East of Cedar Avenue, the system meanders outside of the right-of-way of Center Street West
under private properties. The system discharges flows to the Main Collector (Trunk 4). Please refer to the
2003 report in Appendix A for a more detailed description of this system.

Field investigations corrected information on pipe routing and catch basin depths between Orchard and
Washington Avenues. The system inventory worksheet and models were updated to reflect field observations.

The connection to the Main Collector (Trunk 4), east of Washington Avenue, could not be identified. It most
likely occurs within private property and could possibly be a tee connection. The hydraulic model assumes a
tee connection.

At the upstream (west) end of the system, an existing pond outfalls into the system. A control structure
was not found during the field investigation so the pond was assumed to have a weir outlet. The pond size
was estimated based on maps, aerial photography, and field observations. See Chapter 4 for additional
assumptions made during hydraulic modeling.

Flowing water was observed in the system from Orchard Avenue to Washington Avenue even though the
weather was dry at the time of observation. It is believed that this system regularly has water and is fed from
the Eatonville Highway system (Trunk 6).
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3.5.2 Trunk 2 — Carter Street System

The Carter Street system starts at the intersection of Orchard Avenue North and Carter Street West and heads
east within the Carter Street right-of-way until it discharges to the Main Collector (Trunk 4). The system also
collects flow from the Washington Avenue and Mashell Avenue systems north of Carter Street. The connection
to the Main Collector (Trunk 4) is assumed to be a tee connection.

Carter Street has had recent storm improvements according to record drawings. Record drawings were at an
assumed elevation, thus some level of error may be present in the hydraulic model. An assumed conversion of
1.5-feet lower than the record drawing elevations was used based on comparisons of the existing topographic
survey with the as-built data.

3.5.3 Trunk 2a — Mashell North of Carter Street System

This system starts near the intersection of Lynch Street West and Mashell Avenue and flows south to Carter
Street.

3.5.4 Trunk 3 - Lynch Street System

The 2003 Program showed the Lynch Street stormwater system flowing north in Mashell Avenue and east
to Lynch Creek Road. The Mashell Avenue record drawings showed the Lynch Street storm system being
intercepted at the intersection of Lynch Street and Mashell Avenue and flowing south in the Mashell Avenue
improvements.

During the field investigation, it was found that CB-1129 and CB-1133 in Lynch Street were not connected and
that it appeared CB-1129 drained south to CB-1130 based on observations. According to record drawings,
CB-1130 drainage was picked up by the Mashell Avenue improvements. As such, the tributary areas were
modeled entering Mashell Avenue at this intersection and the Lynch Street System is not included in the
hydraulic model.

3.5.5 Trunk 4 — Main Collector System

The Main Collector system is located within private property east of, and parallel to, Washington Avenue. The
system is 36-inches in diameter and discharges flows to a channel located west of the Eatonville Elementary
School parking lot.

The channel is located in a wooded depression that likely supports some flooding prior to impacting
downstream private properties. The dimensions of the channel and floodway were estimated based on field
observations because thick brush and brambles prevented accurate measurements.

The channel crosses under Lynch Creek Road via a 24-inch culvert. A 2-foot square, box culvert is located
immediately downstream of the 24-inch culvert. The box culvert then discharges flows to a channel that makes

its way down a wooded ravine towards Lynch Creek.

The 2003 Program provided two different estimated overtopping elevations for Lynch Creek Road at the 24-
inch culvert. The lower value of 786.50 was chosen for the current model as it more closely matched contour
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data. The culvert was reported in the 2003 Program as having between 4.2 and 12.8 feet of freeboard between
the north and south sides of the road. Based on field observations, a depth of 10-feet was assumed.

3.5.6 Trunk 5 - Center Street East System

The Center Street East system starts at the intersection of Berggren Road and Center Street East and flows
west to CB-993 which is located east of Washington Avenue South. A secondary part of the system collects
flows from the intersection of Mashell Avenue and Center Street East as well as collecting flows from Larson
Street. Flows from CB-993 head north to the Main Collector (Trunk 4). Please refer to the 2003 Program in

Appendix A for an additional description of this system.

During field investigation, an attempt to review CB-993 was made. However, the catch basin manhole cover
was unable to be removed.

3.5.7 Trunk 5a — Mashell West of Center Street East System

This system will provide a future connection to the Center Street West (Trunk 1). It currently starts north of
the Center Street and Mashell Avenue intersection, just south of the Center Street West (Trunk 1) system,
and connects to Center Street East (Trunk 5) system before heading south down Mashell Avenue to where it
terminates.

Two valves are located within Trunk 5a, one of which is located at CB-M7 and prevents flows from Center
Street West from heading south along Mashell Avenue. The second valve is located at CB-M3, which is
located at the southeast corner of the intersection of Mashell Avenue and Center Street East. Although the
system is hydraulically connected to Center Street East, flows can continue south to where the system ends
at CB-M26. The rim elevation of CB-M26 is above the outlet invert to Center Street East system, so flows
eventually travel east to Center Street East. Standing water is expected in the dead end portion of the system.

See Section 3.6 for further discussion of the future diversion to Mashel River.

3.5.8 Trunk é — Eatonville Highway System

The Eatonville Highway System (Trunk 6) starts near the intersection of Emerald Ridge Drive and Eatonville
Highway West. A series of culverts, channels, and floodways are located within private property south of
Eatonville Highway. The system then outfalls to a ditch located within the Eatonville Highway right-of-way
where it then enters a pipe and catch basin system. The system connects to Center Street West (Trunk 1)
system near the three way intersection of Center Street West, Eatonville Highway and Cedar Avenue.

During the field investigation, a significant amount of water was observed within the channel located on private
property. The channel has a floodplain and is more than 8-feet below Eatonville Highway.

This system was modeled beginning at the culvert that brings flows into the Eatonville Highway right-of-way.
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South Basin (Mashel River)
3.5.9 Trunk A — Mashell Avenue South System

Trunk A is located within Mashell Avenue South starting just south of Larson Street and discharges to a
biofiltration swale which conveys flows to the Old Sewer Lagoon located south of Alder Street and east of
Mashell Avenue. The Old Sewer Lagoon has an overflow route that discharges flows to the Mashel River.

3.5.10 Trunk B — Alder Street South System

The Alder Street System meanders from the intersection of Oak Street and Madison Avenue, west along Oak
Street, through a grassed alley between Oak Street and Alder Street and then west in Alder Street to the
Mashell Avenue South system (Trunk A).

Miscellaneous
3.5.11 Infiltration Systems

Infiltration systems within the Berggren Road subdivision and within the Ridge Road subdivision and
associated sub-basins were not considered in the hydrologic and hydraulic models.

3.5.12 Existing Rain Gardens

Multiple rain gardens have been constructed in Eatonville, particularly along Orchard Avenue. The infiltration
rates of the rain gardens are not known, so they have not been included in the hydrologic and hydraulic
models.

3.6 Future Diversion to the Mashel River

The Town stormwater conveyance system currently drains predominately to Lynch Creek in the north with

a minor portion draining to the Mashel River in the south. The Mashel River experiences low flows in the
summer. Because of this, a future goal of the Town is to reverse the flow direction and have the majority of the
its stormwater conveyance system to drain to Mashel River.

As part of the 2011 Mashell Avenue improvement project, two gate valves were installed in the new storm
system. One valve is located along the Center Street West system (Trunk 1) on the south side of a catch
basin located in Mashell Avenue (CB-M7). This valve is currently closed. The second valve is located at the
southeast corner of the Center Street and Mashell Avenue intersection between the Mashell system and
Center Street East system (Trunk 5). This valve is located east of CB-M3 and is currently open.

The purpose of these valves is that in the future the valve located at CB-M7 can be opened and the east pipe
plugged. This would re-direct the Center Street West system (Trunks 1 and 6) south to Mashell Avenue South.
Additionally, the valve located on the east side of CB-M3 could be closed, causing flows to continue south

down Mashell Avenue South. An additional 300 linear feet of pipe is needed to connect to the south system.

The permitting and design of the diversion is not included within the current CIP.
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Section 4

HYDROLOGIC & HYDRAULIC
COMPUTER ANALYSIS FOR EXISTING
CONVEYANCE CONDITIONS

4.1 Intfroduction

The hydrologic and hydraulic analysis in the 2003 Program was updated to achieve the following goals:
1. Update the conveyance system model based on newly acquired information and recent construction
2. ldentify flooding problems based upon the updated information
3. Inform the development of LID strategies to use as solutions

The hydrologic analysis is presented in Section 4.2 and the hydraulic analysis is presented in Section 4.3.

4.2 Hydrology
Hydrology was modeled using WWHM3 with extended rainfall data from Pierce County per Pierce County
standard methodology for three scenarios:

1. Existing conditions.

2. Future conditions assuming full build-out and conventional urban stormwater management.

3. Future conditions assuming full build-out but applying LID to infiltrate stormwater where feasible.
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The WWHM3 modeling software was used to generate runoff flows from each of the sub-basins, for the 25-
year storm event. The following input parameters were used:

e Pierce County Extended Rainfall Data

e Sub-basin Areas

e Land Classifications

e Impervious Area Coverage

Output from the model are peak flows similar to the 25-year, 24-hour event. Table 4-1 presents a summary of
sub-basin data for the three scenarios described above. Figure 4-1 presents the sub-basin delineation map.

4.2.1 Pierce County Extended Rainfall Data

The Pierce County Extended Rainfall Data was obtained from the Pierce County website. The Pierce County
Mean Annual Precipitation Map (included with the data), showed that Eatonville is located within the 40-42 inch
precipitation zone in east Pierce County. The 158-year, 15-minute precipitation time series and the 158 year,
24-hour evaporation time series for the “40-inch east basin” was used in WWHMS3.

4.2.2 Subbasin Delineation
The sub-basin delineation from the 2003 Program was reviewed for accuracy and further refined based on new
infrastructure and a closer examination of topography. See Figure 4-1 for the Sub-basin Map.

4.2.3 Land Classifications

Soil types, slopes, and land coverage are required for modeling hydrology. From the Pierce County Stormwater
Management and Site Development Manual, the predominant soils found in the Town are classified into the
following Hydrologic Soil Groups: Barneston Gravelly Coarse Loamy Sand = B, Dupont Muck = D, Kapowsin
Gravelly Loam = D and Scamman Silt Loam = D.

Slopes were approximated based on the topographic information generated by GIS data layers. Slopes were
generalized as Flat (0-5%), Moderate (5-15%), and Steep (>15%).

Pervious land coverage was modeled as lawn while impervious areas were modeled as roads. Impervious area
classification does not affect the hydrologic calculation, so further subdivision of impervious areas into roof,
parking, road, etc. was not necessary.

4.2.4 Existing Conditions

Model input for the existing condition scenario was extracted from various sources. The existing impervious
surface coverage was developed from GIS data and measured for each sub-basin. From the total sub-basin
area and the total impervious area, the total pervious area was calculated. The 2003 Program provided soil
coverage areas in each basin. Using the percentage of soil coverage for each soil designation, it was assumed
that existing pervious surfaces would have the same percentage within each soil classification. Percent of
slopes in each classification was also assumed to be equal. See Appendix E for a summary of these results.
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4.2.5 Future Build-Out Conditions Assuming Standard Urban Stormwater

Managment Practices

The sub-basin delineation from the 2003 Program provided future impervious cover percentages and was
divided into land use zone and soils. This information was further subdivided based on slope classification.
Percent impervious and total basin area was then used to calculate impervious areas in acres. Slopes were
delineated based on maps provided by the 2003 Program. See Appendix E for a summary of these results.

4.2.6 Future Build-out Conditions Assuming LID Practices

In addition to modeling the existing and future conditions, an LID scenario was developed. This scenario
assumes that in the future build-out conditions new developments will provide LID to the maximum extent
feasible for both private and public developments. This scenario does not include any improvements to the
existing conveyance system.

In order to develop the peak flow hydrographs that would result from extensive use of LID, a flow reduction
factor was assigned based on the presence of infiltrative soils in an area. Reduction factors were assigned
ranging from 0% for areas with no infiltration, to 10% up to 75% for areas located within infiltrative soils.
Reduction factors are also based on the percentage of the sub-basin located in the infiltrative area and also
the extent of development in the basin in the existing conditions compared to the future build-out conditions.

The south basin (Sub-basins 19 and 20) are tributary to a future regional infiltration pond located at the Old
Sewer Lagoon. Although this solution is likely to help with impacts to Mashel River, a downstream infiltration
system does not relieve a stressed conveyance system and thus these basins are modeled with flow reduction
factors assuming no infiltration in Sub-basin 19 and minimal infiltration in Sub-basin 20.

Appendix E contains a table of reduction factors assumed and a brief review of each sub-basin for developing
these assumptions.

4.2.7 Hydrologic Modeling Results

The hydrologic model was used to develop hydrographs that can then be used in the hydraulic model to
understand the capacity of the conveyance system. Accepted practice in Western Washington is to use the
25-year storm for conveyance capacity analysis. In order to input the hydrologic data into the hydraulic model,
hydrographs were extracted from WWHMS for an historical event with peak flows similar to the 25-year event.

Table 4-1 presents a summary of the 25-year peaks for the existing, future build out conventional and future
build out LID scenarios. Pervious and impervious areas are provided in this table for comparison purposes
between the existing and future scenarios. A review of the data summarized in Table 4-1 shows the results
of applying LID principles to areas of the Town that have infiltrative soils. Based upon our assumed flow rate
reductions, 25 of the 43 sub-basins (58%) show a reduction in peak flow at the 25-year full build-out scenario.
The reduction is substantial in areas of the Town that are underlain by infiltrative soils and are expected

to further develop such as the areas along Center Street East. Areas in the center of Town could also
substantially reduce runoff if LID development principles are applied to construct “green streets” in alleys and
along Center Street West.
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4.3 Hydraulics
The hydraulic analysis of the Town’s stormwater system was performed using CivilStorm V8i for AutoCAD
Civil 3D 2012. Figure 4-2 displays the pipes and catchbasins analyzed. This section covers the data, input
parameters and assumptions used in the hydraulic model including:

e Catchment area information

e Stormwater system inventory

e Open channels

e Ponds

e OQutfalls

4.3.1 Catchment Area Information

Within Civil Storm, the phrase “catchment area” is used in place of the term “sub-basin”. To import the
hydrology for each catchment area from WWHMS3, a “User Defined Hydrograph” function within CivilStorm was
used. As discussed in the previous section, the hydrograph was developed from the historical storm event with
similar peak flow as the calculated 25-year storm event. The 24-hour storm event window was centered on the
peak 15-minute peak flow. See Table 4-1 for the sub-basin data and the outfall nodes assigned.

4.3.2 Stormwater Inventory

The stormwater system inventory was compiled from data provided in the 2003 report with additions and
adjustments from record drawings and field observations as described in Chapter 3. Reconciliation of
horizontal and vertical locations was made to enable consistent modeling.

4.3.2.1 Piped Conveyance
The existing piped conveyance system in the Town consists of pipes ranging from 6” to 36” in diameter and
constructed of multiple types of materials. Hydraulic modeling was performed on pipes 12” diameter and
above. Materials were assumed from information provided by the Town, verified in some instances by field
observations. Four Manning’s roughness coefficients (n values) for pipe materials were used:

* Concrete, n=0.013

e Corrugated metal, n=0.024

e Ductile iron, n=0.012

e PVC, n=0.010
These Manning’s coefficients are the standard used in the CivilStorm program and agree with industry
standards.

4.3.2.2 Open Channel Conveyance
Stormwater is also conveyed through open channels in various locations, most notably on the west side of
Town along Eatonville Highway and on the west side of the Elementary School. Many of the open conveyance
systems are located on private property and inaccessible for field measurement. Assumptions of geometry,
slope, and material were made to estimate channel and floodplain cross-sections for entry into the hydraulic
model. Two Manning’s roughness coefficients (n values) for open channels were used:

e Natural stream, clean, n=0.030

e Natural stream, weedy, n=0.045
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These coefficients were chosen as they matched most closely with observed conditions. They are standards
used in the CivilStorm program and in the industry.

4.3.2.3 Stormwater Ponds
Stormwater ponds were modeled to account for potential storage at two locations. Survey information was
unavailable, so dimensions were based on aerial photography and field observations.

The pond located near the intersection of Jensen Lane and Center Street West was included in the model.
Catchments 2 and 3 are tributary to this pond. The pond was modeled with an assumed weir outlet to a
channel which then drains to CB-1315 at the west end of the Center Street West system. The pond was
assumed to be 3-feet in depth.

The channel located south of Eatonville Highway was modeled as a shallow pond to account for a portion of

the flood plain available for storage. Catchments 26 and 27 are tributary to this pond. The pond was modeled
with a culvert outlet. The pond was entered with an assumed 2-feet of depth. The lower half of the pond was

entered with a smaller footprint while the upper half was entered with a larger footprint to simulate a channel

with floodplain.

4.3.2.4 Outfalls

North Outfall - Lynch Creek

The northerly portion of the Town’s storm system outfalls to a channel located just north of Lynch Creek

Road. The channel flows north to where it discharges into Lynch Creek. Survey data was not available for this
channel. Based on contour information, it was determined that the slope of the channel would provide capacity
to convey flows away from the outfall without impacting the upstream system. The outfall was thus modeled at
this location as a free outfall with no tailwater.

South Outfall - Mashel River

The southerly portion of the Town’s storm system discharges to a biofiltration swale located south of Alder
Street and east of Mashell Avenue. The biofiltration swale then discharges to Old Sewer Lagoon. The Old
Sewer Lagoon has an overflow weir that outfalls to the Mashel River.

Design and survey information were unavailable for the biofiltration swale and lagoon. According to Town staff
observations, the lagoon has not experienced overtopping or backing up into the biofiltration swale. The outfall
was, therefore, modeled as a free outfall at an assumed distance from the last catch basin in the system.

4.3.3 Hydraulic Modeling Results

Several scenarios were modeled to predict stresses on the Town’s conveyance system. The scenarios
included the existing condition, the 25-year full build-out condition using conventional stormwater practices,
and the 25-year full build-out condition using LID stormwater practices. Both the north and south basins were
modeled under each of these three scenarios.
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Table 4-2 presents the results of the model, showing where catch basins are predicted to over-top (flood).
The table shows some over-topping of catch basins occurring in the existing conditions during a 25-year
storm event, more over-topping if full build-out occurs with conventional stormwater practices, and reduced
over-topping, even at full build-out conditions, if LID practices are implemented. Figure 4-2 represents
graphically the locations where over-topping of catch basins is predicted at the future full build-out condition
using conventional stormwater practices. The information in Figure 4-2 and Table 4-2 was used to inform the
selection of Capital Improvements Projects detailed in Section 6 of this Plan.

A more detailed description of the effects of using LID practices on the conveyance system follows:

4.3.3.1 LID Modeling Results
The future LID scenario yields a reduction in the overall stress of the conveyance system. It does not eliminate
it fully. The following summarizes what each trunk experiences in this scenario versus the conventional system
(See Appendix E for profiles).

Trunk 1 — Center Street West: Flooding is eliminated at CB-1325 and CB-1314. Flooding is reduced at CBs-
1302, 1308, 1309, 931 and 1315. Although CBs 1314, 931 and 1315 are outside of the infiltrative area and
upstream sub-basins were modeled without flow reduction factors, these catch basins experience surcharge

flows from downstream. Since the downstream system experiences reduced flows and a lower hydraulic grade
line, flooding at these catch basins is also eliminated.

Trunk 2 — Carter Street: Flooding is eliminated at catch basins located at the Washington Avenue and Carter

Street intersection. This system is relatively flat near the intersection, which creates reduced capacity. The
reduced flows upstream and the lowered hydraulic grade line at the Trunk 4 connection significantly reduce the
hydraulic grade line at this intersection.

Trunk 4 — Main Collector west of Eatonville Elementary School: At 11.95 hours into the simulated 24-hour
storm event, Trunk 4 experiences peak hydraulic grade line at the connections to the main collector line. In

the LID scenario, the hydraulic grade line is lower, which helps reduce upstream backwater which lessens the
impacts the upstream systems. At 12.15/12.20 hours into the storm, this line experience maximum flooding at
the Lynch Creek Road crossing. In the LID scenario, flooding is reduced by 0.8-feet.

Trunk 5 — Center Street East: Flooding is eliminated at CB-994 and CB-1089 and slightly reduced for all
flooding experienced between Madison Avenue and Mashell Avenue. This basin has some of the largest

potential for infiltration because sub-basins 22a, b and ¢ are large basins with low development and a high
percentage of impervious area in the future build-out. Even so, low pipe slopes between Madison Avenue
and Mashell Avenue (less than or equal to 0.5% with pipe between CB-1000 and CB-1156 sloping in reverse)
greatly restrict the capacity of the system.

Trunk 5a — Mashell Avenue West of Center Street East: This trunk experiences a heavy surcharge from Trunk

5, and thus experiences relatively low reduction in catch basin over-topping by the application of LID within the
sub-basins in the area. Reduction in flows in Trunk 5, however, is important for alleviating capacity issues in
Trunk 5a.
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Trunk 6 — Eatonville Highway: Upstream sub-basins for this trunk are located in non-infiltrative zones.
Reduction in flooding at CB-1302 can be attributed to improvements along Trunk 1.

Trunk A — Mashell Avenue South: Flooding at CB-1058 is eliminated due to reduced flows in sub-basin 20,

which reduces stresses at the Trunk B connection.

Trunk B — Alder Street South: Flooding at CB -1057 and 1058 is eliminated.
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Table 4-2: Catch Basin Flooding

. Existing Future Conventional Future LID
ggﬁ‘f’r’. E.;f,g{‘ion Maximum Maximum Maximum Maximum Maximum Maximum
Label (Ft) Hydraulic FIoodir;:gt; Hydraulic Floodir;f? Hydraulic FIoodir;:gt;

Grade (ft) Depth (Ft) Grade (Ft) Depth (Ft) Grade (Ft) Depth (Ft)
CB-1164 791.49 791.79 0.3 791.92 0.43 791.81 0.32
CB-1166 793.98 794.14 0.16 794.18 0.2 794.06 0.08
CB-1170 796.73 796.86 0.13 796.86 0.13 796.83 0.1
CB-1089 799.21 799.47 0.26 799.6 0.39 799.19 0
CB-994 801.22 801.35 0.13 801.5 0.28 799.99 0
CB-1090 826.41 823.47 0 823.57 0 823.38 0
CB-1091 840.15 836.78 0 836.88 0 836.68 0
CB-1092 850.25 847.01 0 847.04 0 846.98 0
CB-1093 859.11 853.99 0 854.03 0 853.96 0
CB-1096 862.1 855.52 0 855.64 0 855.45 0
CB-935 861.55 856.57 0 856.77 0 856.51 0
CB-1100 858.14 856.57 0 856.77 0 856.51 0
CB-1101 860.03 857.45 0 857.45 0 857.45 0
CB-993 792.12 788.8 0 790.92 0 788.53 0
CB-1346 792.04 788.71 0 790.85 0 788.44 0
CB-1344 792.13 788.16 0 790.35 0 787.93 0
CB-992 793.18 789.37 0 790.93 0 789.25 0
CB-1085 793.1 790.08 0 790.93 0 790.08 0
CB-1156 792.15 791.1 0 7911 0 791.1 0
CB-1000 792.09 792.23 0.14 792.23 0.14 792.22 0.13
CB-980 796.1 794.53 0 794.44 0 794.38 0
CB-931 814.27 814.02 0 815.31 1.04 814.23 0
CB-1314 815.22 814.02 0 815.31 0.09 814.23 0
CB-1043 818.44 814.02 0 815.31 0 814.23 0
CB-1041 818.38 814.02 0 815.31 0 814.23 0
CB-1309 811.97 812.23 0.26 812.3 0.33 812.17 0.2
CB-1308 812.1 812.22 0.12 812.3 0.2 812.17 0.07
CB-1300 811.54 810.74 0 811.18 0 811.11 0
CB-1302 810.11 810.54 0.43 810.62 0.51 810.59 0.48
CB-1325 807.9 807.83 0 808.02 0.12 807.77 0
CB-1328 807.26 805.94 0 806.23 0 805.88 0
CB-1330 806.52 805.56 0 805.85 0 805.51 0
CB-1331 806.63 804.97 0 805.28 0 804.93 0
CB-1331C | 801.84 800.49 0 800.61 0 800.49 0
CB-M8 799.49 798.74 0 798.96 0 798.73 0
CB-M7 799 797.58 0 797.64 0 797.58 0
CB-1001 794.71 793.62 0 793.74 0 793.61 0
CB-970 792.17 789.64 0 790.93 0 789.62 0
CB-1331X | 804.85 803.5 0 803.85 0 803.49 0
CB-1340 822.26 820.52 0 820.6 0 820.43 0
CB-1339 822.24 820.52 0 820.6 0 820.43 0
CB-1338 822.15 820.1 0 820.15 0 820.05 0
CB-1336 813.71 812.05 0 812.1 0 811.98 0
CB-1332 805.96 804.41 0 804.51 0 804.3 0

*Shaded cells refer to catch basins that experience over-topping.
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Table 4-2: Catch Basin Flooding, cont.

Existing Future Conventional Future LID
Catch Rim ; ) . 5 ; ;
Basin Elevation Maximum Maximum Maximum Maximum Maximum Maximum
Label (Ft) Hydraulic FIoodinH Hydraulic FIoodirli:? Hydraulic FIoodinH
Grade (ft) Depth (Ft) Grade (Ft) Depth (Ft) Grade (Ft) Depth (Ft)
CB-984 804.37 802.81 0 803 0 802.7 0
CB-985 804.41 802.22 0 802.29 0 802.15 0
CB-972 793.55 792.25 0 793.43 0 791.21 0
CB-1342 790.32 788.8 0 788.83 0 788.77 0
CB-1 821.66 817.86 0 817.91 0 817.81 0
CB-4 816.81 812.68 0 812.73 0 812.63 0
CB-8 813.15 810.71 0 810.75 0 810.66 0
CB-11 805.48 803.32 0 803.4 0 803.23 0
CB-15 794.49 792.98 0 794.48 0 792.3 0
CB-16 794.03 792.74 0 794.11 0.08 791.81 0
CB-1143 793.57 792.55 0 793.44 0 791.22 0
CB-1142 793.56 792.26 0 793.44 0 791.22 0
CB-1140 794.08 792.26 0 793.44 0 791.22 0
CB-1138 794.55 792.26 0 793.44 0 791.8 0
CB-1136 794.55 792.39 0 793.44 0 792.39 0
CB-1137 795.19 792.77 0 793.44 0 792.77 0
CB-1315 812.86 814.02 1.16 815.31 2.45 814.23 1.37
CB-1145 792.8 790.73 0 790.93 0 790.73 0
CB-1144 792.8 790.43 0 790.93 0 790.43 0
CB-1146 792.12 789.87 0 790.93 0 789.87 0
CB-1148 791.91 789.68 0 790.93 0 789.66 0
CB-1152 792.44 790.02 0 790.93 0 790.02 0
CB-1153 792.39 790.06 0 790.93 0 790.06 0
CB-M24 806.04 804.24 0 804.26 0 804.18 0
CB-M22 805.73 803.86 0 803.87 0 803.81 0
CB-M23 805.98 803.82 0 803.85 0 803.73 0
CB-M21 805.53 803.82 0 803.85 0 803.73 0
CB-M19 805.03 803.6 0 803.63 0 803.52 0
CB-M20 805.25 802.93 0 803 0 802.93 0
CB-M17 804.75 802.93 0 803 0 802.93 0
CB-M18 805.16 803.31 0 803.34 0 803.24 0
CB-EX2 805.04 802.81 0 803 0 802.72 0
CB-EX1 804.94 802.79 0 802.8 0 802.75 0
CB-944 819.54 814.59 0 814.61 0 814.61 0
CB-945 822.39 810.8 0 810.86 0 810.86 0
CB-M13 800.79 797.86 0 797.94 0 797.85 0
CB-M11 799.64 797.86 0 797.94 0 797.85 0
CB-M9 799.21 797.86 0 797.94 0 797.85 0
CB-M3 797.74 794.58 0 794.53 0 794.51 0
CB-M1 796.71 794.58 0 794.53 0 794.51 0
CB-M25 796.06 794.58 0 794.53 0 794.51 0
CB-M26 795.18 794.58 0 794.53 0 794.51 0
CB-1118 794.54 793.43 0 793.66 0 793.43 0
CB-1071 795.13 793.43 0 793.66 0 793.43 0

*Shaded cells refer to catch basins that experience over-topping.
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Table 4-2: Catch Basin Flooding, cont.

Existing Future Conventional Future LID
Catch Rim - : . . . ]
Basin Elevation Maximum Maximum Maximum Maximum Maximum Maximum
Label (Ft) Hydraulic FIoodirll:% Hydraulic Floodirll:gt; Hydraulic FIoodirll:%
Grade (ft) Depth (Ft) Grade (Ft) Depth (Ft) Grade (Ft) Depth (Ft)

CB-1073 794 .1 793.42 0 793.65 0 793.42 0

CB-3003 793.22 793.41 0.19 793.47 0.25 793.41 0.19

CB-3002 793.52 793.41 0 793.47 0 793.41 0

CB-1067 795.87 792.54 0 792.54 0 792.54 0

CB-1065 796.94 791.67 0 791.73 0 791.73 0

CB-1060 794.78 790.47 0 790.62 0 790.59 0

CB-1058 784.55 781.59 0 784.57 0.02 783.79 0

CB-1056 782.58 780.21 0 782.29 0 781.74 0

CB-1088 795.63 793.55 0 793.55 0 793.55 0

CB-1184 794.57 789.74 0 789.74 0 789.74 0

CB-1183 794.62 789.35 0 789.35 0 789.35 0

CB-1181 789.4 785.44 0 785.44 0 785.44 0

CB-1180 787.83 784.94 0 784.59 0 784.57 0

CB-996 788.61 784.1 0 784.59 0 783.8 0

CB-997 785.53 783 0 784.59 0 783.8 0

CB-998 788.68 782.53 0 784.58 0 783.8 0

CB-1057 784.25 781.6 0 784.58 0.33 783.8 0

*Shaded cells refer to catch basins that experience over-topping.
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Section 5

REGULATIONS

5.1 Introduction

This section includes a review of the existing Town, state, and federal policies, regulations and ordinances
relevant to stormwater management. To move toward more widespread use of LID practices to manage
stormwater, the Town may wish to consider the preparation of new and/or amended regulatory language to its
existing codes and standards to remove barriers.

The Puget Sound Partnership prepared guidance on the integration of LID into local municipal codes. The
guidance, titled “Integrating LID Into Local Codes: A Guidebook for Local Governments,” is a step-by-step
document to assist both NPDES permittees and non-permitees with the process of integrating LID into local
development standards.

The Town prepared a suite of amendments to its codes and standards to better facilitate the use of LID
practices (see Appendix I). Although the adoption of new and/or amended regulatory language is necessary to
implement the Plan, the removal of LID barriers will make integrating the practices much easier for applicants
and Town staff alike.
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5.2 Relevant Town Policies, Ordinances, and
Regulations

This section provides an overview of Eatonville’s policies, ordinances, and regulations relevant to stormwater
management. The Town’s regulations are set forth in the Eatonville Municipal Code (EMC), which includes
several chapters related to environmental requirements. The Town’s Comprehensive Plan and Comprehensive
Storm Drainage Report are also summarized.

5.2.1 Eatonville Municipal Code (EMC)

5.2.1.1 Chapter 13.24 - Storm Drain Utility

This chapter establishes the drainage utility and the corresponding rules and regulations for the Town including
definitions, rates, system development charges, billing and collection, charges for new construction, collection
and penalties with respect to bill payment, and rate adjustments. It also adopts the Town of Eatonville Storm
Drainage Report.

5.2.1.2 Chapter 15.04 - Environmental Policy
This chapter adopts the policies of the State Environmental Policy Act (SEPA) as expressed in the Revised
Code of Washington (RCW) 43.21C.010 and 43.21C.020.

5.2.1.3 Chapter 15.08 - Shoreline Management Plan (SMP)

This chapter satisfies the requirements of the Shoreline Management Act of 1971. The document designated
as the “Shoreline Management Use Regulations” for Pierce County (Title 20), adopted by the Town in 1975
and revised April 1981, is adopted as the Shoreline Management Master Plan (SMP) of the Town. The SMP
sets forth environmental designations intended to provide a uniform basis for applying policies to varying
shoreline uses.

The SMP will need to be updated in the future to comply with new state guidelines once they are completed.
On November 29, 2000, Ecology adopted new shoreline master program guidelines (Chapter 173 26 WAC),
however the Shorelines Hearings Board invalidated those guidelines in August 2001. Parties to the litigation
that resulted in the Hearings Board decision achieved a settlement in December 2002 to address the specific
issues in the ruling by the Hearings Board, but the new rule to implement this settlement has not yet been
issued by Ecology. The new rule will provide details on how local governments can achieve the level of
protection required by the Shoreline Management Act. The guidelines will limit the amount and types of
development allowed adjacent to streams, lakes, and marine waters in Washington State. The shoreline
guidelines will apply only to new development and redevelopment.

It is the general purpose of the program to encourage uses appropriate to the desired character of that
environment and at the same time to place standards and restrictions on development and use activities so
that they do not disrupt or destroy the character of that environment. The SMP defines what types of land uses
are permitted in the various shoreline areas and defines setbacks for development.
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The SMP is considered an element of the Town of Eatonville’s Comprehensive Plan and the SMP Use Activity
Regulations (as adopted from the Pierce County Shoreline Management Use Regulations, Chapter 20.20)
supplement the Town of Eatonville Municipal Code.

5.2.1.4 Chapter 15.16 - Wetlands Protection

This chapter was developed to protect wetlands from degradation by requiring site planning to avoid or
minimize damage to wetlands wherever possible. Most activities not dependent upon a wetland location
will be located at upland sites, and will achieve no net loss of regulated wetlands by requiring restoration or
enhancement of degraded wetland or creation of new wetland to offset losses that are unavoidable.

5.2.1.5 Chapter 15.20 - Sensitive Areas

This chapter was developed to comply with the requirements of the Growth Management Act, which was
passed by the Washington State Legislature in 1990. The Growth Management Act is discussed in greater
detail later in this section; however, a brief summary as it relates to the EMC is given here.

The Growth Management Act requires the fastest growing counties (including Pierce County and the
municipalities within Pierce County) to comply with the Act. The Act requires these municipalities to develop
local comprehensive land use plans and development regulations. It also requires that municipalities classify,
designate, and develop regulations to protect certain critical areas prior to the completion of comprehensive
land use plans. These critical areas include:

e Fish and Wildlife Habitat Conservation Areas

e Wetlands

e Aquifer recharge areas

e Geologically hazardous areas

* Flood hazard areas

The intent of the critical area designation is to require municipalities to provide regulatory protection of these
critical areas prior to the development and adoption of comprehensive land use plans that meet the standards
of the Act. In this way, the conservation of critical areas can be accomplished while more detailed studies and
discussions occur during the development of comprehensive plans that will ultimately determine a long-term
approach to critical area protection.

EMC Chapter 15.20 includes critical environmental area protection goals; definition of regulated activities;
permit process and application requirements; rating system for streams and wetlands; required buffer areas for
streams and wetlands; road and utility development requirements in critical areas; stormwater drainage and
erosion control requirements; and allowed development activities in streams, wetlands and buffers.

5.2.1.6 Chapter 15.24 - Flood Damage Prevention

This chapter satisfies the requirements for the Town’s participation in the Federal Flood Insurance Program.
This chapter adopts by reference a 1986 Federal Insurance Administration (FIA) report entitled “Flood
Insurance Study, Town of Eatonville, Washington, Pierce County” and associated Flood Insurance Rate
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Maps (FIRM), which establish the areas of special flood hazard. Special flood hazard areas are subject to a
one percent or greater chance of flooding in any given year as shown in the above-mentioned maps. . This
chapter establishes a development permit application, review procedures, and new development standards for
proposed development in special flood hazard areas.

5.2.1.7 Chapter 16.54 - Stormwater Management and Erosion Control

This chapter was developed to control the adverse effects of erosion and sedimentation related to buildings
and construction (EMC Title 16). Chapter 16.54 adopts the 1997 Pierce County Stormwater Management and
Site Development Manual.

5.2.2 Eatonville Comprehensive Plan

The Comprehensive Plan and EIS was developed to meet the requirements of the Growth Management Act
(GMA). The Comprehensive Plan contains several elements, including environmental protection, housing
economic development, community facilities and services, land use, transportation and utilities.

5.2.3 Eatonville Flood Insurance Study (FEMA, 1986)

This study investigates the existence and severity of flood hazards in the Town and aids in the administration
of the National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973. This study
identified a 100-year floodplain and floodway, as mandated by the National Flood Insurance Program (NFIP).
This study is adopted in the Town of Eatonville’s Municipal Code Chapter 15.24 described earlier in this
section.

5.3 Relevant State Regulations and Programs
5.3.1 Puget Sound Partnership’s Action Agenda

The Puget Sound Action Agenda is a road map that lays out the work needed to achieve an ambitious goal:
restoring the health of Puget Sound by 2020. The 2012/2013 Action Agenda identifies key ongoing programs,
local priorities for different areas of the Sound and more than 200 specific actions that must be implemented
over the next two years to stay on track toward our recovery targets.

Three region-wide priorities are emphasized in the 2012/13 Action Agenda:

1. Prevent pollution from urban stormwater runoff. Polluted runoff from roads, roofs, parking lots, and
other paved areas is the biggest threat to Puget Sound’s water quality. Although we have many tools
and technologies for reducing stormwater pollution, we need to make much fuller use of them if we are
to stop contamination from flowing into the Sound.

2. Protect and restore habitat. Restoring damaged shorelines and protecting salmon habitat along the
many rivers and streams that flow into Puget Sound is necessary to save salmon and honor tribal
treaty rights. We must stop destroying habitat, protect what we have left, and substantially restore the
critical habitats that we have lost.

3. Restore and re-open shellfish beds. Shellfish harvesting is a major Puget Sound industry, and a tribal
treaty right. Both are threatened by pollution that has closed more than 7,000 acres of Puget Sound
beaches. Shellfish health begins on land, through reduction of pollution from rural and agricultural
lands and maintenance and repair of failing septic tanks.
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5.3.2 Washington State Department of Fish and Wildlife (WSDFW) / Hydraulic Project

Approval (HPA)

The Washington State Department of Fish and Wildlife (WSDFW) requires a Hydraulic Project Approval (HPA)
for construction activities that use, divert, obstruct, or change the natural flow or bed of any waters of the
state (RCW 75.20. | 00). The purpose of the requirements, which are administered through the HPA permit
process, is to protect fish habitat in stream channels and prevent erosion, and to protect freshwater and
near-shore marine aquatic life. Any construction activity such as channel widening or culvert improvements
within the ordinary high water of any stream would fall under the HPA permit requirements. In some instances,
WSDFW is also extending their permitting authority to include developments creating new impervious surfaces
in excess of 5,000 square feet even if the project does not include work within the ordinary high water mark.
The rationale for extending their permit authority is that such a project will affect the hydrologic regime of
downstream stream habitats.

5.3.3 Growth Management Act (GMA)

Enacted on July 1, 1990, the Growth Management Act (GMA), is intended to manage growth in Washington’s
fastest growing counties through the adoption of local comprehensive land use plans and development
regulations. Eatonville has a Comprehensive Plan that was adopted under the GMA. Like other towns, cities,
and counties required to plan under GMA, the Town will be required to perform a major 10-year update prior to
December 31, 2016.

5.3.4 State Floodplain Regulations

Chapter 86.16 RCW establishes statewide authority through regulations promulgated by Ecology for
coordinating the floodplain management regulation elements of the National Flood Insurance Program
(NFIP). Under Chapter 173-158 WAC, Ecology requires local governments to adopt and administer regulatory
programs compliant with the minimum standards of the NFIP. Ecology provides technical assistance to

local governments for both identifying the location of the 100-year (base) floodplain and in administering its
floodplain management ordinances.

Ecology also establishes land management criteria in the base floodplain area by adopting the federal
standards and definitions contained in 44 CFR, Parts 59 and 60, as minimum state standards. In addition
to adopting the federal standards, the state regulations provide for additional regulation of residential
development in the floodplain.

A Flood Insurance Study and associated Flood Insurance Rate Maps for the Town of Eatonville were published
in July 1986 and adopted by the Town.

5.4 Relevant Federal Regulations & Programs

5.4.1 National Pollutant Discharge Elimination System
The Town of Eatonville will not be required to obtain an NPDES Phase Il permit because it does not meet the
threshold requirements for an urbanized area.
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5.4.2 Endangered Species Act (ESA)

5.4.2.1 Overview

Puget Sound Steelhead and Chinook salmon were listed as threatened by the National Marine Fisheries
Service (NMFS) in 2007 and 2005, respectively. When evaluating the Town’s stormwater program, it is
important to be aware of how the Endangered Species Act (ESA) if 1973 (as it relates to fish species) can
impact the Town’s activities. Puget Sound and its tributary streams in the vicinity of the Town of Eatonville
provide habitat, or may provide habitat, for aquatic species listed as threatened or endangered under the
ESA of 1973. The ESA prohibits killing or harming an endangered species in any way, including significant
modification of critical habitat for that species. The ESA requires federal agencies to develop programs to
conserve endangered and threatened species and assist in species recovery. Under the ESA, a species
likely to become extinct in the foreseeable future is categorized as “endangered” while one likely to become
endangered unless action is taken is categorized as “threatened.”

The ESA is jointly administered by the Secretaries of the Department of Commerce (DOC) and the Department
of the Interior (DOI) (16 U.S.C. § 1532 [15]). The National Marine Fisheries Service (NMFS), an agency

under the DOC, is responsible for marine species including anadromous fish, some sea turtles, and marine
mammals.

The U.S. Fish and Wildlife Service (USFWS), an agency under the DOI, is responsible for terrestrial species
and resident aquatic species.

Although the ESA is a federal statute, its implementation can affect local jurisdictions and their citizens in
several ways. A listing can potentially affect a wide variety of activities including, but not limited to, stormwater
management practices, infrastructure improvements, land use planning, maintenance of existing facilities, and
private development proposals.

The body of federal legislation that is commonly termed the “Endangered Species Act” is comprised of 11
sections, six of which are commonly referenced in relation to regulatory actions. These include:

e Section 4: Determination of Endangered and Threatened Species;

e Section 6: Cooperation With States;

e Section 7: Interagency Cooperation;

e Section 9: Prohibited Acts;

e Section 10: Exceptions; and

e Section 11: Penalties and Enforcement.

5.4.2.2 Section 4: The 4(d) Rulemaking Process

In June 2000, the NMFS adopted a rule prohibiting the “take” (which includes harass, harm, pursue, hunt,
shoot, wound, kill, trap, or collect; or to attempt any of these things) of 14 groups of salmon and steelhead
listed as threatened under the ESA. NMFS adopted the take rule under section 4(d) of the ESA. This rule
prohibits anyone from taking a listed salmon or steelhead, except in cases where the take is associated with
an approved program. The 4(d) rule approves some specific existing state and local programs, and creates a
means for NMFS to approve additional programs if they meet certain standards set out in the rule. The 4(d)
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rule for salmon took effect 180 days after it was published in the Federal Register (January 2001). The 4(d)
rule for steelhead took effect 60 days after it was published in the Federal Register (September 2000).

In addition to the 4(d) rule, the ESA provides a variety of tools for saving species threatened with extinction.
Under section 7 of the ESA, no Federal agency may fund, permit or carry out any activity that will jeopardize
their continued existence. That is why projects that require a federal permit or have federal funding must

go through a “consultation” with NMFS (for salmon and steelhead) or the USFWS (for Bull Trout). This
“consultation” is to make sure that the project will adequately limit any impacts and qualify for an “incidental”
take of listed species. Another tool is under Section 10 of the ESA that allows NMFS to issue incidental take
permits for specific activities like research that usually do not apply to a municipality.

Back under Section 4(d), the ESA requires that activities of state and local governments, tribes, and private
citizens be controlled so they do not lead to extinction of listed species. To comply with this, NMFS has
established protective rules for threatened species. The rules need not prohibit all “take” though. The 4(d)
rule can “limit” the situations to which the take prohibitions apply. But NMFS offers 4(d) “limits” only for those
programs or activities that will not impair properly functioning habitat of listed species. In accordance with
this provision, NMFS has established 13 general categories of programs that can qualify for 4(d) limits on

the take prohibitions. NMFS will evaluate programs under these 13 categories that wish to be granted a 4(d)
limit on take prohibitions. Limit No. 10 - Road Maintenance is a category where a municipal program could be
evaluated by NMFS for a 4(d) limit on take prohibitions. Limit No. 12 - Municipal, Residential, Commercial, and
Industrial Development and Redevelopment (MRCI) is another category where a municipal program could be
evaluated by NMFS for a 4(d) limit on take prohibitions. The Tri County effort described below has obtained
NMFS approval of Road Maintenance and is working to obtain NMFS approval of MRCI programs so that any
jurisdiction that adopts these programs would then be eligible for the 4(d) limit on take prohibition.

The ESA does not directly require jurisdictions to change their practices to conform to the take limits described
in the final rule. The take limits provide a way for jurisdictions to make sure an activity or program does not
violate the take prohibitions. Without this assurance, jurisdictions would risk ESA penalties when an activity in
question is determined to result in a take of a listed fish.

The 4(d) rule also provides a list of activities that have a high risk of resulting in a “take” of the listed
threatened or endangered salmonids. The following list includes items that could be included in design
standards that would prohibit activities that the 4(d) rule has determined are likely to result in injury or harm to
listed salmonids. Town design standards should prohibit:
e Construction of structures like culverts, berms, or dams that eliminate or impede a listed species’
ability to migrate or gain access to habitat.
* Removal, addition, or alteration of rocks, soil, gravel, vegetation or other physical structures that is
essential to the integrity and function of a listed species’ habitat.
* Removal of water or otherwise altering streamflow in a manner that significantly impairs spawning,
migration, feeding, or other essential behavioral patterns.
e Construction of dams or water diversion structures with inadequate fish screens or passage facilities.
e Construction of inadequate bridges, roads, or trails on stream banks or unstable hill slopes adjacent to
or above a listed species’ habitat.
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e Operations that substantially disturb soil and increase the amount of sediment going into streams.

The following list includes items that should be included in the Town’s regulations so that these activities that
the 4(d) rule has determined are likely to result in injury or harm to listed salmonids would be illegal.
e Discharge of pollutants, such as oil, toxic chemicals, radioactivity, carcinogens, mutagens, teratogens,
or organic nutrient-laden water (including sewage water) into a listed species’ habitat is prohibited.
e The release of non-indigenous or artificially propagated species into a listed species’ habitat or into
areas where they may gain access to that habitat is prohibited.

The 4(d) rule has determined that the following list of maintenance related items are likely to result in injury or
harm to listed salmon. The Town’s maintenance program should not:
e Maintain structures like culverts, berms, or dams if maintenance eliminates or impedes a listed
species’ ability to migrate or gain access to habitat.
e Remove, poison, or contaminate plants, fish, wildlife, or other biota that the listed species requires for
feeding, sheltering, or other essential behavioral patterns.
e Remove, add, or alter rocks, soil, gravel, vegetation or other physical structures that are essential to
the integrity and function of a listed species’ habitat.
* Remove water or otherwise alter streamflow in a manner that significantly impairs spawning, migration,
feeding, or other essential behavioral patterns.
e Operate dams or water diversion structures with inadequate fish screens or passage facilities.
e Maintain or operate inadequate bridges, roads, or trails on stream banks or unstable hill slopes
adjacent to or above a listed species’ habitat.

The Nisqually River, of which the Mashel River and Lynch Creek are tributaries, contains Essential Fish
Habitat (EFH) for Chinook, Coho, and Pink Salmon under the Magnuson-Stevens Fishery Conservation and
Management Act. EFH means those waters and substrate are necessary to fish for spawning, breeding,
feeding, or growth to maturity and includes the aquatic areas and their associated physical, chemical, and
biological properties that are used by fish.

The Streamnet Database, at http://www.streamnet.org, confirms that Chinook and, Coho Salmon are known
to spawn and rear in the Nisqually River tributaries in the vicinity of the Town of Eatonville. Pink Salmon use
these tributaries for migration.

5.4.2.3 Section 6: Cooperation with States

Although Section 6 is entitled “Cooperation with States,” the law only requires agencies to “cooperate to

the maximum extent practicable” with the states. Such cooperation includes “consultation with the states
concerned before acquiring any land or water, or interests therein, for the purpose of conserving any
endangered species or threatened species” (16 U.S.C. § 1535[a]). The ESA does not require the federal
government to delegate any authority to state or local governments concerning the conservation or recovery of
listed species, although provisions for this are made in Section 10 of the ESA (see below).
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5.4.2.4 Section 7: Federal Responsibilities

Section 7 requires the federal government and its agencies to conserve listed species and to ensure that any
projects or actions it authorizes, funds, or implements are not likely to jeopardize listed species or destroy or
adversely modify their critical habitat. Under Section 7, the federal agency with permit or funding authority
must review a project to determine if the project “may affect” a listed species (50 C.F.R. § 402.07). If a project
is determined to affect a listed species, the federal agency must consult with the USFWS or NMFS (or both),
depending on the species (50 C.F.R. § 402.14). An informal or “conference” process is required if’ a project
may affect a proposed species (50 C.F.R. § 402.13). Section 7 requires the preparation of a Biological
Assessment (BA) (also termed Biological Evaluation [BE]) for projects with a federal link or “nexus” to
determine what, if any, effects the project or action may have on a listed species (50 C.F.R. § 402.12). A BA/
BE may also be required for species that are proposed for listing, but not yet formally listed. At this time, Coho
is a candidate species in the Puget Sound region.

The purpose of a BA/BE is to review the biological requirements of a listed species to determine potential
effects of the project or action on those species (50 C.F.R. § 402.12). After the consultation process is
complete, the USFWS or the NMFS will issue a Biological Opinion (BO) (50 C.F.R. § 402.15). The BO will
determine if the project or action would result in “jeopardy” or the destruction or modification of critical habitat
(50 C.F.R. § 402.14[h][3]). If a project or action is determined to affect a species that has been proposed for
listing, the federal lead agency must complete an informal consultation with either the USFWS or NMFS, but
the results of the subsequent conference is non-binding.

Section 7 consultation is only required for projects that may lead to construction. If a local construction project
has a federal nexus, either through federal funding or a requirement for a federal permit, review of that action
will be necessary under Section 7. Common federal permits or actions requiring review under Section 7 include
the following:

e National Environmental Policy Act (NEPA) reviews for proposed construction projects;

e Corps of Engineers Clean Water Act Section 10 and Section 404 permits; and

e Funding for construction projects derived from a federal source.

Funding does not have to be in the form of a direct grant from a federal agency. Many types of grant
programs are administered by state or local agencies, but these programs often include full or partial federal
funding. Such programs include urban development block grants, clean water programs, and most forms of
transportation funding.

5.4.2.5 Section 9: Prohibition of “Take”

Under Section 9 of the ESA, individuals and groups within U.S. jurisdiction are specifically prohibited from
“taking” or otherwise harming a listed species (16 U.S.C. § 1538 [a][l][b]). “Take” means to “harass, harm,
pursue, hunt, shoot, wound, Kill, trap, capture, or collect, or to attempt to engage in any such conduct,” any
fish, wildlife, or plant that has been listed as Threatened or Endangered (16 U.S.C. § 1532 [19]). Subsequent
interpretation and clarification by federal courts and agencies have expanded “harm” to include indirect actions
which may result in the death or injury of protected species including significant habitat modification which may
impair “essential behavior patterns, including breeding, feeding, or sheltering” (50 C.F.R. § 17.3).
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Whereas the Section 7 process, as stated in the law (16 U.S.C. § 1536) and implementing regulation (50
C.F.R. § 402), includes specific instructions and requirements for review by federal agencies, Section 9 simply
states “with respect to any endangered species of fish or wildlife listed pursuant to [Section 4 of the ESA] it

is unlawful for any person subject to the jurisdiction of the United States to take any such species within the
United States or the territorial sea of the United States” (16 U.S.C. § 1538[a][l][b]). While Section 9 arguably
includes a much broader range of prohibited actions by simply prohibiting take, unlike Section 7, the language
of Section 9 does not include a parallel process by which take is evaluated and adjudicated. To deal in part
with the ambiguity, the 4(d) rulemaking process often includes criteria that NMFS or USFWS will use in
determining what constitutes “take.”

5.4.2.6 Section 10: State and Local Involvement

Although the ESA does not require the federal government to impart any authority to state, or local
governments or private parties concerning the conservation or recovery of listed species, the recent

policy of federal agencies has been to provide state and local governments and large private landowners

the opportunity to develop and implemented their own protection and conservation measures. These are
accomplished through voluntary, although legally binding, agreements provided for under Section 10 of the
ESA (16 U.S.C. § 1530). The types of agreements allowed under Section 10 include Candidate Conservation
Agreements, Safe Harbor Agreements, and Habitat Conservation Plans (HCPs). These plans can provide
specific legal protection for actions not included as exemptions under 4(d) rules, but these agreements require
a significant amount of coordination and legal efforts to implement.

5.4.2.7 Section 11: Third Party Lawsuits

Section 11 of the ESA specifically enables “citizen suits” for the purpose of: 1) enjoining a person or agency
alleged in volition of any provision in the ESA; 2) compelling federal agencies to list a specific species; and 3)
compelling the government to enforce protective measures upon the listing of a species (16 U.S.C. § 1540 [g]
[11). In addition, Section 11 provides specific penalties for violations of the ESA including civil fines and criminal
judgments (16 U.S.C. § 1540 [a] and 16 U.S.C. § 1540 [b], respectively).

5.4.2.8 ESA as it Relates to Eatonville

ESA regulated species occurring or having the potential to occur in the vicinity of the Town of Eatonville, as
indicated in Section 4, would be identified by either the National Oceanic and Atmospheric Administration
(NOAA) Fisheries or the U.S. Fish and Wildlife Services (USFWS).
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Section 6

DRAINAGE PROBLEM
IDENTIFICATION &
PROBLEM SOLUTIONS

6.1 Introduction

This section identifies documented drainage problems and identifies potential project solutions intended to
ameliorate the issue(s). Objectives of the Plan include increasing the amount of surface water entering the
soils in an effort to increase summer base flows in local waterways and to improve water quality in those
waterways. Infiltration opportunities exist throughout the Town in the form of both small and larger capital
improvement projects (CIPs). Smaller projects, such as individual LID practices (e.g., dry well or rain garden),
can be located within public rights of way, while larger drainage retrofit designs, such as regional stormwater
detention/infiltration facilities, may be integrated into the design of larger road and infrastructure projects as
they are constructed throughout the Town. Green Street projects are effective ways to integrate multiple LID
drainage design retrofit projects into the retrofit and redesign of major road segments.

6.2 Capital Improvement Development Process

Using the following four-step analysis, candidate CIPs were identified to help meet the plan objectives:

1. Drainage problems throughout the Town were documented by modeling the capacity of the Town’s
existing drainage system.

2. Low Impact Development and conventional retrofit designs were evaluated.

3. Selected designs were developed to create an updated, and prioritized list of LID-based CIP projects
and associated costs.

4. The list of CIP projects proposed in the 2003 Program were reviewed and confirmed, along with the
identification of a number of new CIP projects.
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6.2.1 Step 1: Problem Identification and Sources of Information

The 2003 Program identified 15 individual drainage problems (DPs) and included a number of CIP projects to
mitigate the drainage problems. Table 6-1 A summarizes the documented drainage problems. The DPs were
re-evaluated to determine the suitability of LID solutions in place of the conventional engineering solutions
included in the 2003 Program. The hydraulic modeling analysis performed under this Plan confirmed most of
the 2003 drainage problems (Note: DPs 01, 06, 08, and 13 from the 2003 Program were not included in the
2013 hydraulic modeling analysis).

While confirming most of the 2003 drainage problems, the 2013 model also identified five new, additional areas
subject to frequent flooding. These new drainage problems are identified with the prefix 2013’, and are shown
in Table 6-1 B. All drainage problems were assessed for potential mitigation through the use of localized
infiltration practices such as bioretention and other LID techniques.

Table 6-1 A shows relevant characteristics of the 15 DPs; Table 6-1 B shows characteristics of the problem
areas newly identified in the 2013 modeling. The column titled “Potential LID BMPs” evaluates the use of LID
techniques, while the column titled “Conventional Solution where LID is Impractical” shows where conventional
solutions are recommended to solve flooding problems identified in the hydraulic model. See Attachment 6.A
for additional detail on the content of Tables 6-1 A and B.

6.2.2 Step 2: Evaluation of Problems and Identification of CIP Projects

In order to develop LID based designs and correlate them with identified drainage problem areas, the drainage
problems and their proposed LID design solutions were correlated with local soils to determine porosity and
optimize the amount of infiltration. Using previously developed soil porosity information, areas with high
stormwater infiltration potential and adequate soil treatment depth to provide water quality treatment were
identified based on soil type mapping developed by Golder Associates (See Appendix C).

The identified drainage problem areas were also evaluated based on physical features such as available right-
of-way, favorable topography, size of drainage basin, etc., as shown in Table 6-1 A. Low Impact Development
BMPs were identified where conditions were feasible to infiltrate stormwater either at the flooding site or

in the upstream basin to reduce flows to the flood site. The 2003 Program included 15 drainage problems
which were proposed to be addressed by 14 capital projects. The 2013 analysis indicates that at least nine of
those problems can be resolved with LID BMPs, and that the remaining problems will still need to be resolved
using conventional engineering solutions. Two of the proposed CIP projects have the potential to benefit

from a combination of design options, such as increasing ditch capacity by widening as well as the addition

of bioinfiltration capabilities through the soil/grass lined ditch bottom. Drainage problems 1, 6, and 13 are not
conducive to LID solutions due to their location in poor soils. Feasible LID solutions were found for all five of
the new flood problems identified in 2013 (See Table 6-1 B). All 14 LID projects are represented graphically
on Figure 6-1.
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In addition to using LID to address drainage/flooding problems, the entire Town was evaluated for other
infiltration opportunities. This analysis located a number of additional opportunities for maximizing stormwater
infiltration which are not associated with flooding, but based on the presence of favorable soils, infrastructure
characteristics, and adequate quantities of surface water runoff flow. To take advantage of these favorable
soils throughout the study area, 13 additional LID-based improvement projects have been identified and are
listed in Table 6-2.

6.2.3 Step 3: Rating and Ranking Process of CIP Projects

The third step in the LID CIP development process was to rate and rank each project and identify preliminary
design and construction costs. In order to conduct the rating and ranking, CIP design criteria were created
consisting of five categories. The potential scores for each of the 15 criteria ranged from 0 to 5. Higher points
were awarded to those projects that would be the most likely to achieve the Town’s objectives. The scoring of
some categories was additionally weighted to prioritize relevant importance of criteria, such as flood mitigation
and high infiltration potential. The highest potential total score is 160, as shown in Table 6.2.3.

The attributes of all 14 candidate CIP projects were scored according to the rating criteria, and the results are
shown in Table 6.2.4 in ranked order. Project scores range from 84 to 136 points. The top six highest ranked
projects are described in Section 6.2.4. More detailed project descriptions and cost estimates are presented in
Attachment F.

6.2.4 Step 4: Top 6 Capital Improvement Project Descriptions and Cost Estimates
Listed below is a brief description of the six highest ranked CIP projects that were developed using the rating
and ranking process described above.

e CIP #1 - Bioretention Trench East of Madison Avenue South (Project ID “B”)
This project will mitigate flooding during the 25-year storm event at CB 994. This project will also provide
water quality treatment of half of Madison Avenue South through converting 400 linear feet of roadside
ditch into a bioretention swale.

e CIP #2 - Infiltration Pond at Sewage Lagoon (Project ID “I”)
This project will mitigate flooding during the 25-year storm event at CB 1056. This project will provide
water quality pretreatment through 200 linear feet of a bioretention swale before discharging into an
infiltration pond constructed by modifying the existing sewage lagoon.

e CIP #3 - Green Street and Bioretention Trench on Center Street #1 (Project ID “E”)
This project will mitigate flooding during the 25-year storm event at CB 1309. This project will reconstruct
approximately 650 feet of Center Street to relocate the conveyance system out of private property and
into the right-of-way and provide water quality treatment for half of Center Street between Antonie Avenue
North and Cedar Avenue North by adding 400 linear feet of roadside bioretention.
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Table 6-1 A: Drainage Problem Summary

Flood . . Up basin .
2003 DP L Pro_blem problem Conveyance | Soil Type/ Depth to R?Iat".'e Existing Undersized Catqh Flood oppgrtunities Proximity to Road Potential LID anventlonal 201.3 ol
Number ocation per per 2013 Problem per GW_or Imp. Layer Infnltrat!on Conveyance ditch? Basin Depth at for dispersed Public Site Classification BMPs Sol_utlon Whe_re LID Comments p_rf)lect to
2003 report model 2013 Model (inches) (1) Potential Number CB LID is Impractical mitigate DP
Intersection of K, 18-30 Insignificant No Y Insignificant Right-of-way Arterial/Local Bioinfiltration CB and pipe Intersection; Drainage
Hill Top Area based on upstream basin intersection swale no formal problem
1 and Eatonville upstream area, area drainage not evident
Highway West soils system in this in 2013
(Larson Street area modeling
West)
Intersection of near B >80 at Park Moderate if Y CB 945 Insignificant: Flows to Arterial Bioinfiltration Increase ditch Intersection; C,F
Hill Top Area conveyed to poor soils Center Street swale capacity/ provide B soil
o and Eatonville Larson Street parcels better connection to | approximately
Highway West West CB 945 1 block north of
Larson Street
West
Center Street Y Y In and near B, >80 Significant: CB 1325 0-3” Existing Passes public Arterial Infiltration C,D,E, G,
West between upstream Orchard parcels on trench; wet well; H,J,L,M
Eatonville subbasin size Avenue and Center Street bioinfiltration
Highway West large and good Library rain swale
and Washington soils along gardens
Avenue South Center Street may mitigate
3 West flooding;
significant
potential
remains given
soils and
relatively flat
area
Antonie Avenue B, >80 Moderate: soils, Moderate: good | Right-of-way Local Infiltration Contributesto | L
North from relatively flat soils; relatively trench; wet well; DP10
4 Williams Addition flat area bioinfiltration
and Center Street swale
West
Center Street Y Y K, 18-30 Insignificant, Y Insignificant: Determine if Local Upsize pipe to Contributesto | D
5 West to Dow soils poor soils opportunities at downstream DP10
Addition lake infiltration at DP10
Intersection K, 18-30 Potentially Y Insignificant, Right-of-way Arterial Pipe to downstream | Contributes to | Drainage
Antonie Avenue significant at poor soils in conveyance DP0O2 problem
6 South and end of pipe large upstream not evident
Eatonville facility basins in 2013
Highway West modeling
Lynch Creek Y B>80 Limited area at | No Good infiltration | Right-of-way Local Lack of A thru H and
Road at culvert culvert site potential capacity in J thru M
upstream to trunk line
reduce flows conveyance
7 may be
resolved with
infiltration
BMPs in the
upper basin
Eatonville K, 18-30 Insignificant, Y Insignificant, Right-of-way Arterial Increase ditch Drainage
Highway West poor soils in poor soils in capacity problem
8 near west town large upstream large upstream not evident
limits basins basins in 2013
modeling




Table 6-1 A: Drainage Problem Summary, cont.

Flood . . Up basin .
2003 DP L Pro_blem problem Conveyance | Soil Type/ Depth to R?Iat".'e Existing Undersized Catqh Flood oppgrtunities Proximity to Road Potential LID anventlonal 201.3 ol
Number ocation per per 2013 Problem per GW_or Imp. Layer Infnltrat!on Conveyance ditch? Basin Depth at for dispersed Public Site Classification BMPs Sol_utlon Whe_re LID Comments p_rf)lect to
2003 report model 2013 Model (inches) (1) Potential Number CB LID is Impractical mitigate DP
Eatonville Y K, 18-30 Potentially CB 1302 Insignificant, Right-of-way Arterial Increase ditch C
Highway West significant at poor soils in capacity and correct
9 between Antonie end of pipe large upstream grade at Larson
Avenue North facility at basins Street
and Center Street Center Street
West West
Center Street Y Y K, 18-30 Insignificant CB 1315 3" -6" Determine if Local Determine D, E
West near Jensen area drains to opportunities at function of lake
Lane North thru good soil lake overflow; does
10 Cedar Avenue Lake need
North to connect to
Center Street
storm system?
10 Y K, 18-30 CB 931 >6 “ Local
10 Y K, 18-30 CB 1314 |0-3 Local
Y Y B>80 Potentially CB 1309 3" -6" Passes 3 Local Bioinfiltration
significant at potential swale,
10 end of pipe Center Street Infiltration
facility at parcels trench, dry well
Center Street
10 Y Y B>80 CB 1308 |0-3” Local
10 Y Y B>80 CB 1300 3"-6" Local
10 Y Y B>80 CB 1302 |>6° Local
Pennsylvania. B>80 Significant No moderate for Right-of-way Local Bioinfiltration M
Avenue North given soils residential area swale,
11 between Lynch given soils Infiltration
Street West and trench, dry well
Carter Street
West
Washington Y Y B, 1 block down None No CB 3003 3”-6" Right-of-way Local Insignificant Disconnect storm If problem A
Avenue between grade given small from sanitary sewer | recurs, runoff
12 Larson Street basin and could be
West and distance to conveyed
Prospect Street good soils south to good
East soils.
Adams Avenue K, 18-30 No Right-of-way Local Insignificant Improve roadside Drainage
South (South of given small conveyance problem
13 Center and North basin and not evident
of Prospect) distance to in 2013
good soils modeling
Center Street Y Y B>80 Significant if CB 994 3" -6" Six 2011 rain East of Arterial Infiltration A, B
East between conveyed to gardens on Madison trench; wet well;
Bergeren Road Madison Baumgartner Avenue bioinfiltration
North and PI' NE may swale
14 Washington mitigate
Avenue South flooding;
additional
potential on
Eagle Glen Ct.
N.
Y Y B>80 Significant if CB 1089 3 -6 Right-of-way Arterial Infiltration
14 conveyed to trench; wet well;
Madison bioinfiltration
swale




Table 6-1 A: Drainage Problem Summary, cont.

2003 DP
Number

Problem
Location per
2003 report

Flood
problem
per 2013

model

Conveyance
Problem per
2013 Model

Soil Type/ Depth to
GW or Imp. Layer
(inches) (1)

Relative
Infiltration
Potential

Existing
Conveyance

Undersized
ditch?

Catch
Basin
Number

Flood
Depth at
CB

Up basin
opportunities
for dispersed

LID

Proximity to
Public Site

Road
Classification

Potential LID
BMPs

Conventional
Solution Where LID
is Impractical

Comments

2013 CIP
project to
mitigate DP

14

Y

Y

K, 18-30 in lower
reach

None in lower
reach

CB 1170

0-3”

Right-of-way

Arterial

Minor flooding
could be
eliminated

by infiltrating
upstream
areas.

14

K, 18-30 in lower
reach

None in lower
reach

CB 1166

0-3"

Right-of-way

Arterial

Minor flooding
could be
eliminated

by infiltrating
upstream
areas.

14

K, 18-30 in lower
reach

None in lower
reach

CB 1164

3.6

Right-of-way

Arterial

Infiltration
trench; wet well;
bioinfiltration
swale

Minor flooding
could be
eliminated

by infiltrating
upstream areas

15

36-inch Trunk
main to Lynch
Creek Road

S 11-16 except for
small area of B>80
near Lynch Creek

road

CB 1140

0-3”

Moderate: good
soils; relatively
flat area

Right-of-way

Arterial

Infiltration
trench; wet well;
bioinfiltration
swale

See DP
2013-3 at
Carter Street.
Note backwater
shown from
culvert at
Lynch Creek
Road is not
accurate; Ditch
will overtop,
but survey info
not available

A thru H and
J thru M

15

B>80

CB 1142

0-3"

Moderate: good
soils; relatively
flat area

Arterial

Infiltration
trench; wet well;
bioinfiltration
swale

Lack of
capacity in
trunk may
be mitigated
by upstream
infiltration
BMPs to
reduce trunk
flows

Drainage
problem
not evident
in 2013
modeling

Notes:

1 B = Barneston gravelly coarse loamy sand, a soil with high infiltration potential
K = Kapowsin gravelly loam, minimal infiltration potential
S = Skamman sil loam, low infiltration potential




Table 6-1 B: Drainage Problem Summary

. Flood Conveyance | Soil Type/ Depth to Flood . . . Potential . 2013 CIP
2013 Location/ . Upstream basin Proximity to Public i . Conventional .
DP # Description problem per | Problem per GW o.r Imp. Layer CB # Depth at Comments Potential LID BMPs opportunities for LID Site Road Type Infiltration Solution p_r(_:ject to
2013 model 2013 Model (inches) CB Volume mitigate DP
2013-1 Mashell Ave. at | Y B>80 at lower reach; | 1057, 3”-6" Existing conveyance | DW at local flooding; Significant based on Lower reach of Res Significant based Upsize I
Alder St. upper basin is S, 1058 to Sewage Lagoon then regional Infiltration | upstream basin size, pipe is at Sewage on upstream basin | conveyance pipe
11-16 site trench; wet well; available public space, soils Lagoon Site size, available
bioinfiltration swale public; soils
2013-2 Carter St. W. Y Y K, 18-30 1142, 0-3” Infiltration trench; wet Moderate, soils Right-of-way Res/Arterial | Moderate, soils K
at Washington 1143 well; bioinfiltration
Ave. S. swale
2013-3 Larson St. Y Y K, 18-30 3003 3" -6" Backwater at Trunk 5 None, soils Right-of-way Res None, soils Retrofit of A B, J
might be mitigated by conveyance
infiltration in CIPs A system in Trunk
and B to reduce flows 5 from CB 1000
in Trunk 5. to CB 1085; See
Note 1
2013-4 Connect Center K, 18 — 30 in middle | CB-M7 to Divert Center Not applicable Not applicable Discharge at Res/Arterial | Significant based See Note 2. Not applicable
St. to regional reach; B> 80 in upper | CB 1056 St.subbasins from Sewage Lagoon on upstream basin
infiltration at and lower reaches Lynch Cr. To Mashel size, available
Sewage Lagoon River basin public area; soils
site
2013-5 Realign Center B>80 CB 1300 Relocate conveyance | Infiltration trench; wet Significant based on Right-of-way Res/Arterial | Significant based J
St. conveyance to CB from private well; bioinfiltration upstream basin size, on upstream basin
to ROW 1328 property to right- swale available public space, soils size, soils
CB 1331 of-way; presents
to CB M7 opportunity to build
infiltration with street
reconstruction.
2013-6 Center St. E. Y Y B>80 in upper half of | CB 1000 | 0-3” Given poor soils in Infiltration trench; wet Significant: however, CIP Right-of-way Res/Arterial | Significant based New conveyance | A, B
Trunk 5 Trunk 5 reach; S 11- lower reach, look at well; bioinfiltration projects A and B may be on upstream basin | in Mashall;
16 in lower half CIP A and B first swale, upper reach only | more cost effective size, soils size dependant
on amount
of infiltration
in contributing
basin. Could
be combined
with street
reconstruction.
Notes: Soils Notes:

1 Larson Street : CB 3003 experiences backwater from
Trunk 5 CB 1000
2 Connect Center Street to Sewage Lagoon regional

facility

B = Barneston gravelly coarse loamy sand, a soil with high infiltration potential
K = Kapowsin gravelly loam, minimal infiltration potential

S = Skamman sil loam, low infiltration potential




Table 6-2: Capital Improvement Projects Summary Table

Primary Drainage Secondary Relative Shallow Groundwater
LID Project Contrlbu_tlng Location Associated Problem Drainage Public LID Options Infiltration Comments Description of BMP Destination !)er
# Subbasin # CcB . Problem Property? Golder Associates
Mitigated e Volume .
Mitigated Figure 4
) If conveyed
Washington Avenue between 1 block é/own Priority ranked #3 in 2003 CIP list. Town used
A 18 Larson Street West and CB 3003 DP 12 Yes rade t d sanitary sewer to act as temporary underdrain;
Prospect Street East 9 Ffll etogoo standing water problem still exists.
soils.
B 22, 23 East of Madison Avenue CB 994 DP 14 DP 15, DP 07, | yos Medium Significant upstream basin can be diverted for | 44| £ piginfiltration trench Mashel
South 2013-3 infiltration.
An end of pipe approach due to long
c 72,8, 9,10, Parcel at Iron Street and CB 1302 DP 02, DP 09 DP 03 Private BIS Medium conveyance; also high visibility site for rain 4 foot diameter, 6 foot deep DW Ohop
26, 27 Eatonville Highway garden. Ensure this project is constructed in the
public ROW.
Center Street right-of-way Contributing area limited to intersection, some
D 2,3 west of Antonie Avenue CB 931 DP 10 Yes DwW Low roadway. This project is a good candidate for a 400 LF bioinfiltration trench Ohop
North Green Street project.
Center Street right-of-way . . -
between Antonie Avenue Existing Center Street improvements are minimal
E 5 North And Cedar A CB 1309 DP 10 Yes BIS Medium here. This project is a good candidate for a 400 LF bioinfiltration trench Ohop
or ndedar Avenue Green Street project.
North
High visibility; confirm if one of parcels north and
F 6, 10 Parcel south of Center Street CB 1300 DP 02 Unknown BIS High south _of right-o-way is public; one is now private. 4 foot diameter, 6 foot deep DW Ohop
near Cedar Avenue North If confirmed to be private, relocate this project to
public ROW in the nearby traffic island.
Parcel south of Center Street Communit
G 7b, 11 at Pennsylvania Avenue CB 1325 DP 03 Center y DwW Low High visibility, but little available space. 4 foot diameter, 6 foot deep DW Groundwater divide
North
H 13, 1217 Parcgl .SOUth of Center Street CB 1331 DP 03 DP 15, DP 07 City Hall DwW Low High visibility, but little available space. 4 foot diameter, 6 foot deep DW Groundwater divide
at Rainier Avenue Complex
Contributing basin is large. This project will not o :
19, 20, 24 Sewage Lagoon Site CB 1056 2013-1 Yes BIS High help increase dry seasonal flows to the Mashel t200 :_Ilt: p;etreatmdent biofiltration swale Mashel
River because of the close proximity to the river. 0 Infiftration pon
Contributing basin is very large. The Center
CB 1300 to Street reconstruction should extend from
256 7.8 Center Street reconstruction, | ~5 1450 Eatonville Highway and Larson Street to Mashell | 3 blocks of reconstructed street
J 9’ 16 T Cedar Avenue to Mashall 1331 t éB DP 03 DP 15, DP 07 Yes BIS, Pond High Avenue. This is a federally classified highway with bioinfiltration swales; trunk line Groundwater divide
’ Avenue 0 and is eligible for federal funding. Transforming relocation
M7 into a Green Steet project would impact projects
F, G, and H.
Locations based on resident interest if public/
Carter Street between CB 1142 CB Public or private. Carter Street is new, so work is not
K 15 Rainier Avenue North and 1143 ’ 2013-2 DP 15, DP 07 Privat BIS Medium proposed as part of this project. However, 400 LF bioinfiltration trench Groundwater divide
Washington Avenue North rivate the alley between Mashell Avenue and Rainer
Avenue may be a good location to site a facility.
Upstream basin soils are poor; BMPs on Antonie
Street could infiltrate upstream runoff. This
Antonie Avenue North of DP 15, DP 07, . location is a good candidate for a Green Street P
L 1 Center Street CB 1043 DP 04 DP 03 Yes BIS, RG Medium project. The street does not have sidewalks, 400 LF bioinfiltration trench Ohop
both are built-out to zoning, and both have
deteriorated street.
Soils are good, basin is small. This location is a
M 6,7 Pennsylvania Avenue North | 54455 DP 03 DP 15, DP 07 | Yes BIS, RG Medium good candidate for a Green Street project. The | 444 | £ piginfiltration trench Ohop
of Center Street street does not have sidewalks, both are built-out
to zoning, and both have deteriorated street.
. . Feasibility study of centrifugal device followed
N N/A \geStS'dte of gagon}””e N/A N/A N/A Yes BIS, RG High by bioinfiltration to provide treatment prior to 400 LF bioinfiltration trench Lynch
ementary Schoo discharging to Lynch Creek.
DW = Drywell

IT = Infiltration Trench
BIS = Bioinfiltration Swale
RG = Rain Garden
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Table 6-3: Rating and Ranking Criteria

Criteria General . . Highest Potential
Number Category Specific Category Score Range Weight Score
0 = no impact,
. 3= impacts private property,
Flood Location 5 = impacts public streets in terms of traffic, 1 5
infrastructure and public safety
1 Flood Hazard 0 = no flooding,
Reduction Flood Source 3 = Private Water, 1 5
5 = Public Water
0 =0 inches,
Flood Depth 3 = 3-6 inches 3 15
5 = More than 6 inches
0 = All other Soils Types in the City,
3 = Briscot loam,
. . Chehalis silt loam,
2 Igglttéﬁtt'ig? Soil Type 5 = Barneston gravelly coarse loamy sand, 3 15
Everett gravelly sandy loam,
Indianola loamy sand,
Ragnar sandy loam
. 0 = No WQ Treatment,
Water Quality 5 = WQ Treatment 3 15
. 0 = No Detention Benefit,
3 Environmental Detention 5 = Detention Benefit s 15
0 = Challenging/Lengthy Permitting Process
Permitting 3 = Some Permitting Required 2 10
5 = No Permitting Required
Operation and 0= 6-3mi)r2h O&:\Aogﬁu"ed’ ; s
Maintenance = Annua .
5 = No O&M Required,
Proximity/Availability 0 = No ROW or Public Lands Available,
to Right-of-Way or 3 = Limited ROW or Public Lands Available, 3 15
Public Lands 5 = ROW or Public Lands Available
0 = Difficult,
Constructability 3 = Medium Difficulty, 2 10
4 Community 5 = Easy
Considerations 0 = No Grant Funding Available,
Availability of Funding 3 = Some Grant Funding Available , 3 15
5 = Grant Funding Available
0 = No Aesthetics Impacts,
; 3 = Occasional Positive Aesthetics Impacts
Aesthetics (Seasonal), 1 5
5 = Constant Positive Aesthetic Impacts
0 = No Public Acceptance,
Public Acceptance 3 = Some Public Acceptance, 2 10
5 = Public Acceptance
0 = Not an LID Project,
- DLowllmpactt 3 = LID Components to Project, 3 15
Additional evelopmen 5= LID Project
5 Project
Information 0 = Other,
Basin Location 3 = Lynch Creek Basin, 2 10
5 = Mashel River Basin
Total 160
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Table 6-3: Rating and Ranking Criteria

Criteria General . . Highest Potential
Number Category Specific Category Score Range Weight Score
0 = no impact,
. 3= impacts private property,
Flood Location 5 = impacts public streets in terms of traffic, 1 5
infrastructure and public safety
1 Flood Hazard 0 = no flooding,
Reduction Flood Source 3 = Private Water, 1 5
5 = Public Water
0 =0 inches,
Flood Depth 3 =3-6 inches 3 15
5 = More than 6 inches
0 = All other Soils Types in the City,
3 = Briscot loam,
. . Chehalis silt loam,
2 Igfc')lttéitt'ig? Soil Type 5 = Barneston gravelly coarse loamy sand, 3 15
Everett gravelly sandy loam,
Indianola loamy sand,
Ragnar sandy loam
. 0 = No WQ Treatment,
Water Quality 5 = WQ Treatment 3 15
. 0 = No Detention Benefit,
3 Environmental Detention 5 = Detention Benefit 3 15
0 = Challenging/Lengthy Permitting Process
Permitting 3 = Some Permitting Required 2 10
5 = No Permitting Required
Mainienance 5 = No O&M Required,
Proximity/Availability 0 = No ROW or Public Lands Available,
to Right-of-Way or 3 = Limited ROW or Public Lands Available, 3 15
Public Lands 5 = ROW or Public Lands Available
0 = Difficult,
Constructability 3 = Medium Difficulty, 2 10
4 Community 5 = Easy
Considerations 0 = No Grant Funding Available,
Availability of Funding 3 = Some Grant Funding Available , 3 15
5 = Grant Funding Available
0 = No Aesthetics Impacts,
. 3 = Occasional Positive Aesthetics Impacts
Aesthetics (Seasonal), 1 5
5 = Constant Positive Aesthetic Impacts
0 = No Public Acceptance,
Public Acceptance 3 = Some Public Acceptance, 2 10
5 = Public Acceptance
0 = Not an LID Project,
o DLOWIImpaCtt 3 = LID Components to Project, 3 15
Additional evelopmen 5= LID Project
5 Project
Information 0 = Other,
Basin Location 3 = Lynch Creek Basin, 2 10
5 = Mashel River Basin
Total 160
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Table 6-4: Rating and Ranking of CIP Projects

Flood Hazard Reduction

Infiltration Potential

Environmental

Community Considerations

Additional Project Information

Operation and Proximity/Availabilit Positive
. ) : - ) Source of Flood : Water ) . P ; ) " Y . Availability of Aesthetic Low Impact . .
Table 6-4 Rating and Ranking of CIP Projects Criteria Flood Location Flood Depth Soil Type Detention Permitting Maintenance to Right-of-Way or Constructability . Basin Location Total
Water Quality . Funding Impact to Development
Frequency Public Lands B
Community
Weight 1 1 3 3 3 3 2 1 3 2 3 1 3 2 Max = 160
0 = All other Soils
_ . Types in the City, 0 = No Detention _ . _ . 0 = Other,
3_0"; ”:C't':p:i;e 0 o floging. | ©=0inches, 3 = Briscot loam, Benefit, Lgn‘ ﬁlhagzrnnﬂ:;?r: 0=6-month 0aMm | ° ‘L:sdz%vai‘l’;;:bhc 0 = No Grant 0=NotanLID | 3=Lynchor
= Impacts p = no flooding, 2-0-3 Chehalis silt loam, 0=NowQ 3= Some gthy 9 | Required (ie. BIS, S’ : 0 = Difficult, Funding Available, Project, Ohop Creek
property, 3 = Private . . 5 Process, 3 = Limited ROW . e 0= Low K
. . inches, 5 = Barneston gravelly Treatment, | Detention Benefit - IT, RG), . 3 = Medium Difficulty 3 = Some Grant A 3=LID Basin,
Score Range 5 = impacts public Water, ) X 3 = Some Permitting . or Public Lands . . . 3 = Medium
streets in terms of 5 Public 3 = 3-6 inches coarse loamy sand, 5=WQ (i.e. DW), Required 3 = Annual O&M (i.e. Available (i.e. IT, BIS), Funding Available , 5 - High Components to | 4 = Groundwater
S o 5 = More than Everett gravelly sandy Treatment 5 = Detention q . DW, Pond), - 5 = Easy (i.e. DW) 5 = Grant Funding =Hig Project, Divide,
traffic, infrastructure Water R o 5 = No Permitting . 5 = ROW or Public . . .
. 6 inches loam, Benefit (i.e IT, . 5 = No O&M Required . Available 5 = LID Project | 5= Mashel River
and public safety . Required Lands Available .
Indianola loamy sand, BIS) Basin
Ragnar sandy loam
Project Type of Contributing . Associated N
D CIP # Project Subbasin # Location cB Scoring: 0 to 160
East of Madi A
B #1 LID 22,23 ast ot Wadison Avenue CB 994 5 5 3 5 5 5 3 0 5 3 5 5 5 5 136
South
#2 LID 19, 20, 24 Sewage Lagoon Site CB1SO15%57’ 5 5 3 5 5 5 3 2 5 5 5 5 3 5 136
Center Street right-of-way
between Antonie Avenue
E #3 LID 5 North And Cedar Avenue CB 1309 5 5 3 5 5 5 3 0 5 3 5 5 5 3 132
North
Center Street reconstruction CB 1300 to
2,5,6,7,8, ’ CB 1328;
J #4 LID 9,10 CedarAvAe:::uj Mashell CB 1331 to 5 5 5 5 5 5 0 0 5 0 5 5 5 4 128
CB M7
Parcel south of Center
H #5 LID 13, 1217 Street at Rainier Avenue CB 1331 5 5 0 5 5 3 3 3 5 5 5 5 5 4 126
South
M #6 LID 6,7 Pennsylvania Avenue north | 5 4555 5 5 2 5 5 4 3 0 5 3 5 5 5 3 126
of Center Street
Cgr.ter Street beh./veen CB 1142, CB
K LID 15 Rainier and Washington 1143 4 5 2 5 5 5 3 0 3 3 5 5 5 4 124
Avenues
Center Street right-of -way
D LID 2,3 east of Antonie Avenue CB 931 5 5 5 0 5 5 3 0 5 3 5 5 5 3 123
North
L LID ’ Antonie Avenue North of CB 1043 5 5 0 5 5 5 3 0 5 3 5 5 5 3 123
Center Street
N LID N/A Westside of Elementary N/A 0 0 0 0 5 5 3 0 5 3 5 5 5 3 98
School
P | h of .
F LID 6,10 arcel south of Center St CB 1300 5 5 3 5 5 0 3 3 3 5 3 0 3 3 101
near Cedar Avenue North
Parcel south of Center
G LID 7b, 11 Street at Pennsylvania CB 1325 5 5 2 5 5 0 3 3 3 5 3 0 3 4 100
Avenue North
7a, 8,9, 10, Parcel at Iron St. and
C LID 26, 27 Eatonille Highway CB 1302 3 5 5 0 5 0 3 3 0 5 3 0 3 3 81
Washington Avenue
A Conventional between Larson St. W. and CB 3003 5 5 3 5 0 0 5
Prospect Street East (DP 12)




e CIP #4 - Green Street and Bioretention Trench on Center Street #2 (Project ID “J”)
This project includes 3 blocks of reconstructed roadway including installation of 800 feet of bioretention
swales. This project also includes relocation of approximately 1,000 lineal feet of 36-inch diameter
stormwater trunk line out of private property and into the right-of-way.

e CIP #5 - Drywell at Rainier Avenue South (Project ID “H”)
This project will mitigate flooding during the 25-year storm event at CB 1331. This project includes
constructing a 72-inch diameter by 6-foot deep drywell.

e CIP #6 - Green Street and Bioinfiltration Trench at Pennsylvania Avenue North (Project ID “M”)
This project will mitigate flooding during the 25-year storm event at CB 1325. This project will reconstruct
approximately 600 feet of Pennsylvania Street and provide water quality treatment for half of Pennsylvania
Street by constructing 400 linear feet of roadside bioretention.

A summary opinion of probable project cost is shown in the table below, with a detailed cost estimate for each
project presented in Attachment F.

Table 6-5: Summary of CIP Design and Construction Cost

. . Opinion of Design and
Project Number Project Name Construction Cost
. Bioinfiltration Trench East of
CIP #1 - LID Project B Madison Ave S. $120,000
CIP #2 - LID Project | Inflitration Pond at Sewage Lagoon $690,000
. Green Street and Bioinfiltration
CIP #3 - LID Project E Trench at Center St. #1 $540,000
. Green Street and Bioinfiltration
CIP #4 - LID Project J Trench at Center St. #2 $1,780,000
CIP #5 - LID Project H Drywell at Rainier Ave S $90,000
. Green Street and Bioinfiltration
CIP #6 - LID Project M Trench at Pennsylvania Ave N $530,000
TOTAL $3,750,000

6.3 Water Quality

A water quality analysis was performed within Sections 6.3 and 6.5 of the 2003 Program and is summarized
below. In general, the runoff from the Town flows primarily into Ohop Creek (including Lynch Creek) and the
Mashel River, and both are impaired. The Nisqually Basin TMDL (2005) identified Ohop Creek for listing on
the 303(d) list for fecal coliform and the Mashel River for temperature. The Mashel River impairment is largely
the result of low in-stream flow during the summer months. Roughly 75% of Town stormwater is released
from a pipe, untreated, to an unnamed creek/ditch which flows to Lynch Creek, a tributary of Ohop Creek. The
remaining 25% of collected stormwater flows from a pipe, untreated, directly into the Mashel River.

All of the proposed LID capital improvement projects have the potential to improve water quality. Water quality
treatment is realized by diverting street runoff into LID and conventional detention facilities prior to infiltration
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and/or direct discharge into adjacent receiving waters. Water quality, along with site infiltration capacity, flood
hazard mitigation, and the availability of funding, are the heaviest weighted criteria used to evaluate and rank
the capital projects.

6.4 Town’'s Stormwater Outfalls/Discharges

Because of the importance and ability to affect both water quality and as habitat functions, the Plan also
examines the nature and characteristics of the Town’s two main surface water outfalls.

6.4.1 Mashel River Outfall

The Town has previously studied some aspects of the feasibility of redirecting a large percentage of
stormwater collected and conveyed in the Town from the Lynch Creek (Ohop Creek) Outfall (untreated) to

the Mashel River Outfall. Some infrastructure, such as valves and conveyance piping, were installed during
recent street improvements. Should the redirection occur, these improvements should enhance the flows in the
Mashel River.

A study is also suggested to confirm the feasibility of converting the existing decommissioned sewage
treatment lagoon near the Mashel River Outfall into an interactive/educational, bioengineered LID stormwater
treatment, detention, and infiltration facility. This potential project would require a review of the legal,
regulatory, critical areas, and cultural resource-related issues. A pre-engineering feasibility assessment would
include conducting a survey, reviewing alternative designs, estimating costs, and conducting various technical
investigations including geotechnical and hydrologic and materials testing at the site of the old sewage lagoon.

6.4.2 Lynch Creek Outfall

Due to space limitations, there are few opportunities for treating stormwater near the Lynch Creek Outfall. One
potential site for bioretention is an open ditch at the west side of Eatonville Elementary School, identified as
LID Project N. A bioretention facility could be preceded by a mechanical device, such as a centrifuge, if it is
determined that additional mechanical treatment is necessary. It is recommended that options for treatment
site and methods near the Lynch Creek sub-basin be explored to optimize treatment goals.

The focus of this suggested preliminary engineering study would be to address flooding issues through
infiltration and LID BMPs, which would concurrently also improve water quality. Presently, the lack of data
prevents further evaluation of specifically targeted recommendations to improve water quality. Additional study
would help quantify the potential benefits of the major CIPs and focus on optimizing the water quality treatment
facility types, locations, size, flows, etc. based on water quality related data of existing conditions and potential
benefits. To the benefit of the Lynch Creek and Mashel River outfalls, additional study could include the
evaluation of the impacts of diverting and treating stormwater in the old sewage lagoon.
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Section /7

OPERATION & MAINTENANCE

/.1 Introduction

This section provides an update to the stormwater operation and maintenance program developed in 2003.
The update consists of a review of current practices and development of a program that includes best
practices for standard urban stormwater system maintenance and LID practices.

The 2003 Program notes that “[T]he objective of a stormwater operation and maintenance program is to assure
the reliability and dependability of the stormwater infrastructure. Such a program is designed to minimize life-
cycle costs, protect the lives and property of the Town’s residents and businesses, reduce local flooding and
enhance water quality. An operations and maintenance program includes an analysis of the frequencies and
levels of maintenance required to achieve water quality objectives, ensure reliability, and achieve the lowest
life-cycle cost.”

Due to extensive budget cuts in the past few years, the Town has not had a stormwater operation and
maintenance program. Emergencies are dealt with on a case-by-case basis with staff from the water utility
occasionally performing stormwater maintenance. Beginning in 2013, stormwater utility fees are being
collected with the majority of the funds generated going towards operation and maintenance (see Section 8).
This section provides the basic program for satisfactory maintenance and operations.
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/.2 Current Stormwater Maintenance Program

As noted above, Eatonville has not had a formal stormwater operation and maintenance program for several
years. The only consistent stormwater-related maintenance that occurs is weekly street sweeping that is paid
for out of the roads budget. Response to drainage complaints is performed by the Town water utility crew on a
case-by-case basis.

/.3 Proposed Stormwater Maintenance Program

As the Town moves toward a stormwater system comprised of LID practices, its operations and maintenance
program will need to adapt to the differing maintenance needs of the LID facilities. It is expected that the
majority of LID practices that will be used in the Town are drywells, pervious pavement, and bioretention
facilities. LID maintenance guidelines and checklists are provided in Appendix H. In compiling the Proposed
Stormwater Maintenance Program (Table 7-1), the following assumptions were made:
1. Cleaning catch basins, drywells, manholes and pipes will continue to be contracted out.
2. Street sweeping (both pervious and impervious pavements) will continue to be contracted out.
3. Street sweeping of pervious pavements will use high-pressure wash with suction.
4. The cost for one FTE maintenance staff person is $59,000 per year, inclusive of benefits and
overhead. The Town may choose to allocate the FTE funding to other than one full time staff person.
For example, the allocation may fund one permanent part-time position and one or two temporary or
seasonal positions.
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Table 7-2: Supporting Information: Current Stormwater Maintenance Program Labor

Item Maintenance Notes Regarding the | Notes Regarding the | Notes Regarding the Daily
No. Activity Units to be Maintained Frequency Production
Prioritized - (1) Key areas
including Washington &
Clean Catch Basins, Center Streets, Carter
1 Drywells, and Manholes Contracted out. 4 days once per year. Street, Antonie Street;
(2) 1/3 of systems on six year
rotation.
Approximately 1% of the total
length of drainage ditches
2 Clean Roadside Ditches Dump Truck and 72 hours x 3 staff = is actually drainage swales.
(remove sediments) Backhoe used. 216 hours per year. No distinction is made in the
program due to the minimal
length of swales.
20 hours per week Assumptions: Approximately
for 6 months (April 20% of the total length of
) ) Riding Mower, Brush through October); ditches is mowed yearly using
3&4 %\)/I:agt;iooandglgrirgll;ches Hog, and String Hilltop area & near weedeaters; Approximately
9 Trimmer used. maintenance bldg, 80% of the ditches are mowed
View Crest once 3 times per year using a
every two weeks. mower.
. Source: inventory .
Clean Storm Drain based field review Assumption: Done
5&6 Pipes (perforated and and information on an as needed/
non-perforated) provided by the Town. emergency basis.
Source: inventory
7 Clean Culverts based on information
provided by the Town.
Clean Detention Ponds Source: inventory
8&9 (remove sediments and based on information
vegetation control) provided by the Town.
Repair/Replace/Install Source: inventory Lo
10 New Catch Basins, Dry based on information Qrs]sausmnr;t;odnédDggse}son
Wells, Manholes provided by the Town. ’
Street Sweeping
Contracted out.
Weekly street sweeping
for 4 hours per week
11 No current cost to Storm
Drain Fund. Currently
funded through Street
Fund.
Emergency . Assumption: Done on
12 Maintenance Source: Town staff an as needed basis
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Table 7-2: Supporting Information: Current Stormwater Maintenance Program Labor, cont.

Item Maintenance Notes Regarding the | Notes Regarding the | Notes Regarding the Daily
No. Activity Units to be Maintained Frequency Production
’ . 12 Calls per Year. 4
13 Elr:c')gagi SCgr:Sp;amts & Source: Town staff Hours x 2 Staff = 8
P Hours per Year
Disposal Costs (catch — :
14 basin cleaning and étsl'lseljrrﬂgtr!r?g Cost merged with
street sweeping) :
Raingarden Trash and .
15 Weed Removal Source: Town staff
. ) Assumption: each
16 Egﬂgﬁrden Mulching & raingarden mulched Costs of mulch added
9 once per year
Assumption:
) Pressure wash ’
17| Gonsous Coyement B e
g P industrial machine at
2,500 psi.
Table 7-3: Supporting Information: Current Stormwater Maintenance Program Costs
Item Maintenance .
No. Activity Notes Regarding the Program Cost
Labor costs are based on a fully burdened labor rate of $38.46
1-17 Various per hour and 2080 working hours per year for a cost of $80,000
per FTE.
14 Disposal Costs Dlsposal costs are assumed to be merged with other expense
items.
Source: Town of Eatonville 2003 Budget. Includes: operating
18 Other O&M supplies ($1,000), tools/minor equipment ($50), communications
($3,000), and miscellaneous ($500).
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/.4 Low Impact Development Maintenance
Requirements

The maintenance needs of landscaped LID facilities such as bioretention is different in character than
maintenance of facilities such as pipes, ditches, catch basins, and detention ponds. Landscaped LID facilities
depend upon soils and plants to provide stormwater treatment and infiltration. Thus, the maintenance needs
are more similar to landscape maintenance than traditional pipe/ditch and catch basin maintenance. An
aesthetic value is part of the maintenance of the LID facilities and jurisdictions can find it challenging to
forecast the amount of maintenance needed for proper functioning. Maintenance staff must be educated on
the maintenance requirements necessary to ensure proper functioning of a LID facility versus the additional
maintenance that may be desired for enhanced aesthetic values. The concept of level of service (LOS) has
been used successfully in other jurisdictions throughout the Puget Sound. The City of Seattle has developed
a complete and detailed description of each level of service and compiled this information into the “Green
Stormwater Operations and Maintenance Manual.” This manual, included in Appendix H, is a recommended
resource that the Town can use to guide its LID maintenance and operations activities. A reasonable target
for a small town such as Eatonville is LOS C. Level of Service C ensures the continued functioning of LID
facilities for stormwater treatment and infiltration activities, but does not address aesthetic issues. Community
groups and volunteers can be used to maintain vegetated facilities to a higher aesthetic level, should that be
desirable. Even programs that rely heavily on the use of donated labor will incur costs associated with the
coordination and inspection of volunteers’ work. Section 8 discusses the role a stormwater manager would
have in coordinating activity.
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Section 8
PROGRAM MANAGEMENT, PUBLIC
EDUCATION & ENGINEERING

8.1 Intfroduction

This section describes the Town’s program management, public education, and engineering activities related
to stormwater management. This section provides estimates of staff resources needed for these activities
and funding opportunities to implement both the capital and programmatic elements of the comprehensive
stormwater plan, or Plan. Table 8-1 represents a current snapshot of agencies and organizations with
resources that can assist with the implementation of the stormwater outreach and education. A phased
campaign schedule and list of suggested activities and resources is provided at Table 8-2.

8.2 Program Management, Public Education, and
Engineering

8.2.1 Program Management

Stormwater program management includes budgeting stormwater-related projects and activities, staff

work planning, regulatory compliance, resource allocation, and supervision. It also includes coordination
between staff and elected officials regarding stormwater planning and policies, and coordinating with outside
agencies and organizations supporting the implementation of the Plan, and the outreach and education
elements (Campaign). It was estimated, with input from Town staff, that the existing effort for these tasks

is approximately 0.25 FTE, and staff preference is to contract these requirements and provide contract
management oversight in the overall implementation. See Table 8-1.
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8.2.2 Public Education and Outreach

The Town will implement a public education and outreach program, or Campaign that inspires the majority
of residents to participate in the implementation of the Plan that recruits champions who in turn recruit and
educate others to change behavior, and creates a vibrant and decentralized implementation of LID practices.
Table 8.1 identifies education and outreach expenditures totaling $1,910 in 2013. This does not cover the
education and outreach needs of the program. Rather, this amount represents the remnant monies not used
for maintenance (SWM Element 5) or other activities (SWM Element 10). A successful Campaign conducted
around implementing the Plan will accomplish these objectives:

e Educates and inspires Eatonville residents to change behavior that ultimately reduces stormwater
impacts on the downstream reaches of Ohop Creek, Mashel River, and Lynch Creek that flow into the
Nisqually River and eventually Puget Sound.

e Creates the opportunities for all Eatonville residents to participate in the implementation of the Plan in
a meaningful way.

* Informs and attracts outside investors of resources and develops partnerships and collaborations as a
way for others to participate.

e Completes the funding and implements the capital and programmatic elements of the Plan.

8.2.2.1 Partnerships and Collaboration

Partnership, collaboration and creating advocacy are essential to leveraging the limited outreach and
education and capital funding resources that will be generated by the stormwater utility. This section describes
the highest priority opportunities with additional opportunities identified in Table 8-1.

e The Nisqually Tribe and its Natural Resources Division represent the Nisqually Watershed as the lead
entity in a number of forums that are important to the Plan implementation. Lead entities are local,
watershed-based organizations that develop local salmon habitat recovery strategies and then recruit
organizations to do habitat protection and restoration projects that will implement the strategies. The
Natural Resources Division serves as the technical lead entity and salmon recovery coordinator for
the Tribe, manages the projects lists that are proposed for SRFB and other regional funding, and
develops the scope of work and contracts for EPA Tribal Grants for Action Agenda implementation.
The Natural Resources Division also works closely with the Town of Eatonville staff to implement
and maintain essential habitat improvements along Ohop Creek, Lynch Creek and the Mashel River,
three key spawning tributaries of the Nisqually River that intersect the Town’s boundaries. Natural
Resources has also partially funded the Town Planner position for the past few years as an investment
into implementing and maintaining habitat improvement projects. This is an essential relationship to
continue and further develop.

e The Nisqually River Foundation is a 501(c)3 organization that provides staff support to the Nisqually
River Council, develops and maintains the Nisqually Watershed Stewardship Plan, and manages
a number of ongoing grant opportunities. The Town has a seat on the River Council, which meets
monthly. The Foundation is currently leading an EPA grant funded, two-year (2013-2014), rain
garden training and implementation program that will install 6 to 8 rain gardens in priority locations in
the Town. This $130,000 program brings together a number of support organizations to install LID
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projects in priority infiltration areas identified in the Plan, trains and leads local high school students
to design and install rain gardens as part of their senior culminating graduation requirements, and
delivers an outreach and education message to Eatonville residents. The Town should collaborate
with the Foundation and River Council to guide this project and develop with the Foundation future
grant opportunities with outside organizations, such as the EPA, The Russell Family Foundation, and
the Boeing Corporation.

Stewardship Partners and Washington State University Extension launched in 2011 the 12,000 Rain
Gardens in Puget Sound campaign, whose goal is to see 12,000 rain gardens installed within the 12
Puget Sound counties by 2016. Rain gardens that have been installed in Eatonville are included in
the registry that is part of the campaign. Both organizations actively support rain garden construction,
outreach, and education. Stewardship Partners, a Seattle based nonprofit, has extensively supported
rain garden construction in Eatonville and is prepared to invest in additional grant-funded clustered
rain garden and related LID installations in the future.

The Pierce Conservation District (PCD) is a special purpose non-regulatory agency authorized by

the State Legislature to protect and conserve the natural resources of Pierce County. It promotes
sustainable agriculture by assisting local individuals and communities across Pierce County. The PCD
is staffed and willing to provide to the Town a number of value added services, detailed below, that
would directly support implementation of the Plan if the Town Council adopts a resolution allowing the
Pierce County Assessor-Treasurer to assess rates to fund the programs of the PCD. The process
steps are outlined in the Appendix | - Pierce Conservation District. The annual rate per parcel varies
according to use, between $3.95 and $5, or a total between $5,056 and $6,400 each year. Other
Pierce County jurisdictions that are PCD members include: Buckley, DuPont, Fircrest, Gig Harbor,
Lakewood, Milton, Puyallup, Steilacoom, Sumner, Tacoma, University Place. Unincorporated Pierce
County Pierce Country properties surrounding Eatonville, and the County as a whole, participate in this
program.

Example PCD services related to stormwater:

Water quality monitoring and water quality monitor volunteer training and management

Volunteer recruiting and management of LID project implementation, such as rain gardens, rain
barrels, pervious pavers and detention cisterns

Access to various free workshops for landowners related to water quality improvement, LID, land
management, etc.

Conservation project scoping, assistance with project design, and implementation

Participation in its municipal employees’ Stormwater Roundtable

Other sustainable agriculture, water quality, soil conservation, and stormwater improvement related
services and programs

Town of Eatonville Comprehensive Stormwater Plan 73



74

Pierce County Surface Water Management (SWM). The Town of Eatonville is uniquely located at

the nexus of Ohop Creek, Mashel River and Lynch Creek, important salmon spawning tributaries of
the Nisqually River. Stormwater from the Town exits its boundaries and flows essentially untreated
into these stream reaches that are managed by Pierce County. This creates a logical partnership
opportunity between the Town and Pierce County, who operates under a Phase | NPDES permit
issued by the Department of Ecology. SWM is the technical entity that develops and implements
capital and outreach and education programs to keep the County in compliance with its Phase | permit
responsibilities. Eatonville can explore leveraging its limited capital and outreach and education
stormwater utility funds by negotiating an interlocal agreement with SWM. The agreement would
describe how each would share funding opportunities, such as access to SWRLID grant programs,
reduced cost use of SWM outreach and education materials, and stormwater monitoring. Joint grant
applications between jurisdictions for SWRLID and related grant programs are more highly valued and
are seen as more competitive.

The Puget Sound Partnership (Partnership) is the Washington State agency tasked with coordinating
the recovery of Puget Sound. The Partnership’s Action Agenda prioritizes cleanup and improvement
projects, coordinates federal, state, local, tribal and private resources, and ensures cooperative
engagement. The Partnership through its Agenda recognizes that runoff from roads, roofs, parking
lots, and other pollution generating surfaces is the biggest threat to Puget Sound’s water quality. The
Town of Eatonville creates advocacy for its exemplary stormwater capital and education/outreach
program by collaboratively engaging the Partnership through the organizations it has developed

that prioritize and implement corrective actions. The entry point for the Town for this relationship
building is through its representatives on the Alliance for a Healthy South Sound, the local integrating
organization. The Alliance meets regularly and has created in-depth processes through which it is
refining a list of key threats to ecosystem health. It is articulating strategies and actions that support
ecosystem recovery. The Action Agenda contains references, shown below, which appear to show a
path for the Town to join the process.

1. Alliance strategic initiatives — page 430 provides this detail:

Strategic Initiative: Prevention of Pollution from Urban Stormwater Runoff

Support non-NPDES mandated stormwater programs in smaller communities (e.g.; Eatonville)

2. Alliance advocacy roles - page 433 establishes this:

Advocacy Notes
Support efforts of non-NPDES mandated Small communities may wish to emulate
communities to manage stormwater the Eatonville stormwater management

program with, but not limited to, LID and
rainwater gardens
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e The Puget Sound Partnership’s EcoNet or Education, Communication and Outreach Network, is a
Sound-wide network of professionals working to help save Puget Sound, and there are twelve local
ECO Networks across the twelve Puget Sound Counties. Eatonville is represented in the Pierce
County EcoNet, hosted and coordinated by the Pierce Conservation District. Town staff will receive
training through the Pierce County EcoNet in the use of social media tools, use of press release and
event templates, and logos to create a local implementation of the Puget Sound Starts Here campaign.
The EcoNet is also a valuable source of newly released grant information that will help the Town
implement its Plan. EcoNet is a collaboration forum where grant resources may be shared and a
forum for the Town to share information of the progress of its unique Plan implementation.

* Resource Media is a nonprofit media and communications organization that can help the Town
implement its outreach and education program and reach donors and granting organizations for the
long term capital program. Resource Media can create the branding and marketing tools that will help
define success, identify target audiences and values, and tactics that make sense given available
resources. Resource Media has a long standing working relationship with The Russell Family
Foundation. It is very possible that TRFF would respond favorably to an Eatonville grant request to
fund a support contract with Resources Media.

8.2.2.2 LID Program Incentives

The Town’s outreach and education campaign has been underway for some time. This section includes
additional ideas and perspective for its evolution and development. The Campaign is a choreographed mix of
many individual and group efforts, developed and implemented over multiple years. These efforts are bound
together by the objectives described above, by the creativity and determination of the Eatonville residents and
its leadership, and by the collaboration with partners and the resources and energy those relationships will
bring. Campaign highlights and resources are discussed here, and a phased Campaign schedule and list of
suggested activities is provided at Table 8-2.
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Eatonville is the Rain Garden Capital. Low summer flows and polluted rain water endangering
salmon and degrading spawning habitat prompted a blitz of grant funded rain garden construction and
generated positive national media attention over the past several years. The almost 30 rain gardens
installed in Eatonville since 2008 against a population of 2,500 sets up the claim that Eatonville has
the highest per-capita rain gardens installed of any jurisdiction in the United States.

This claim was repeated in a two-episode PBS documentary, River of Kings, filmed entirely in

the Nisqually Watershed and portions in the Town of Eatonville. River of Kings is currently being
broadcast nationally on local PBS stations across the county, and it aired in the Pacific NW February
2013. These episodes are part of a larger collection of documentaries in the Saving the Ocean series,
hosted by marine biologist Carl Safina, who travels the world seeking out a far-flung group of unsung
heroes — scientists, conservationists, local communities - that are hard at work inventing, advocating,
and implementing solutions.

Safina describes, in the River of Kings, the unusual Nisqually Watershed coalition of Tribal leaders,
private partners, and government agencies working to restore the river from top to bottom, from its
source in the glaciers of Mount Rainier to the estuary that empties into Puget Sound. The Eatonville
segment illustrates how the Town is implementing solutions to mitigate the urban stormwater impacts
on local streams and contribute to salmon recovery.

The online video, transcript, and current play schedule create an almost readymade media kit that

can be used to strengthen branding Eatonville as the rain garden capital and to reach out to donors
regionally and nationally that supported funding the Saving the Ocean series. Follow-on media efforts
can include filming short interview updates and pairing some of the series’ subjects to show how
progress is being made with stormwater protections in the Town. A coordinated Campaign effort can
keep Eatonville in the positive media spotlight by following up with the Saving the Ocean producer to
offer these as introductions to the episodes now being shown on local public television stations around
the county. Weaving all of this into the local education campaign continually reminds Eatonville
residents and partners they are creating success.

Thirty rain gardens constructed in Eatonville, and more on the way, is the result of several years

of collaborative effort by many of the partners listed before - Nisqually River Foundation and its
Education Program, Stewardship Partners, Town of Eatonville residents, and the Nisqually Tribe and
its Stream Stewards education program. The Nisqually River Foundation continues to duplicate this
success by leading a well-financed grant effort to construct six to eight rain garden installations over
a two-year period, recruiting high school students to lead the planning and installation as a fulfillment
of their culminating project requirements for graduation. Adult mentors, rain garden installation
contractors, and outreach partners will assist implementing the extensive education, installation

and outreach activities that are planned. Rain garden project sites selected will be consistent with
the capital project location plan that the Plan update team has developed. This is an extraordinary
opportunity for the Town to leverage an already-funded project that meets the Campaign objectives
and promises to infiltrate stormwater into target areas.
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Campaign resources and planning. Suggested campaign resources, some which will have to be
created or identified, are described in some detail here with additional detail provided in Table 8-2.

Create media outreach tools. A full suite media tool box is necessary to help define and communicate
the Plan and the Campaign. These tools and their maintenance may require the assistance of a
professional media organization. These can include:

¢ Developing a separate Campaign website or augmenting the existing Town website that
describes the Plan, the Campaign and progress (requires regular updates)

e Establishing Facebook, Twitter and other social media presence that announces activities and
progress (requires regular updates)

e Developing a compelling slide presentation that describes the Town, its unique location in the
watershed, the stormwater problem it is trying to solve, the Plan and the steps and progress
being made (requires regular updates)

e Developing equally compelling presentation brochures and handout materials (requires regular
updates)

e Creating event, outreach and press release templates

e Creating messaging and branding development, such as “Eatonville — the Rain Garden Capital”
and “Disconnect Eatonville” slogans and logos

Establishing an advisory group. Creating a broadly represented advisory group will help guide and
inform the development of the Campaign and implementation of the Plan. This can include interested

home, business, and institutional surface water rate payers, Town Council and staff, property
managers and real estate professionals, business association members, interested collaborative
partners, and the general public.

Creating advocacy can begin with identifying the Eatonville organizations and residents that are
willing to assist this effort by becoming informed and then recruiting others to deliver the Campaign
message. This peer-to-peer and one-on-one communications method was used successfully to recruit
homeowners “champions” to install and plant the clusters of rain gardens at their properties along
Eatonville’s Baumgartner Place North and Orchard Avenue. The advisory group can help get things
started identifying these resources.

Identifying and understanding target audiences will help in crafting and delivering specific messages
to get the desired results. One target audience can be the pool of surface water rate payers who
will be affected by a change in surface water fees and who may be interested in implementing LID
or taking advantage of a specific incentive program. Helpful information to develop would be name,
site location, type of property, amount of impervious surfaces, additional contact information, and the
priority for LID implementation.

Other audience segments can include students in schools and at different class levels, the public who

don’t live in Town but utilize services or provide services, and so on. The advisory group and media
support can assist with the identification of relevant groups and how to reach them.
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e |dentifying and prioritizing incentive LID programs. Incentives, more fully described under Section

9.3.3, can include incentives and cost share that are grant-based as funds are available, such as rain
garden installations, rain barrel and detention cistern installation, and pervious driveways or sidewalks.
Incentives can also be ongoing and permanent surface water rate reductions associated with the
retrofit installation of LID BMPs. Incentives are resources, which when highlighted and included in the
Campaign, can help create interest and enthusiasm for the Plan implementation.

e  Prioritizing capital and programmatic grant fund opportunities. Implementing the Plan will take a multi-
year effort and careful allocation of Town and collaborative partner resources. Time should be given
to analyzing the lists provided, identifying additional opportunities, and prioritizing for action the most
valuable use of limited staff resources. Stormwater impacts on Puget Sound are increasingly being
recognized as one of the highest priorities for the allocation of state and federal resources.

Establishing and maintaining collaborative partnerships is essential for the implementation of the Plan,
the Campaign, and creating advocacy. The partnerships and collaboration strategies identified here
include several relationships that are already in place. As with grant fund opportunities, the Town
staff and partners should analyze these and other opportunities and reach out to the principals in each

funding organization.

8.2.3 Engineering

Engineering associated with stormwater management includes many activities, including: plan review and
construction inspection, engineering for minor drainage problems, maintaining stormwater system data such
as the Town’s mapping and stormwater facilities inventory, stormwater system planning, development and
administration of construction standards, response to drainage complaints, and engineering support for
maintenance programs.

Based on conversations with Town staff, engineering activities are integrated with the stormwater program
management responsibilities, and there currently is no position responsible for program management. The
Town will also need to initiate an inspection program for private drainage facilities and an illicit discharge
detection and elimination (IDDE) prevention program. IDDE is needed to support the Nisqually River Basin
Water Quality Implementation Plan for Lynch Creek which is the Total Maximum Daily Load (TMDL) plan for
Fecal Coliform Bacteria and Dissolved Oxygen. The Town should consider budgeting approximately $40,000
for the initial detection, survey, and mapping of illicit discharges into its stormwater system.
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Section 9
FUNDING ANALYSIS

9.1 Introduction

This section documents and analyzes the Town’s Storm Drain Fund (SDF) fees and revenues. A stormwater
rate analysis was conducted to determine a reasonable SDF fee to generate additional revenue for the Town’s
future Stormwater Management Program (SWM). The Town’s existing SWM Program is underfunded and

understaffed, as presented below.

9.2 Existing Stormwater Utility, Fees and Revenue
In 2012, the Town adopted Resolution 2012-11l that set rates for a storm drainage service charge. The rates

set forth in this resolution were developed to be consistent with the methods and approach contained in the
2003 Program. See Appendix J for Resolution 2012-II1.

Resolution 2012-111 established six types of users ranging from Residential Users to Large Commercial Users.

Table 9.1 provides the total number of rate users by type and their 2013 monthly storm drainage service

charge.
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9.1 Introduction

This section documents and analyzes the Town’s Storm Drain Fund (SDF) fees and revenues. A stormwater
rate analysis was conducted to determine a reasonable SDF fee to generate additional revenue for the Town’s
future Stormwater Management Program (SWM). The Town’s existing SWM Program is underfunded and
understaffed, as presented below.

9.2 Existing Stormwater Utility, Fees and Revenue

In 2012, the Town adopted Resolution 2012-11I that set rates for a storm drainage service charge. The rates
set forth in this resolution were developed to be consistent with the methods and approach contained in the
2003 Program. See Appendix J for Resolution 2012-IlI.

Resolution 2012-111 established six types of users ranging from Residential Users to Large Commercial Users.
Table 9-1 provides the total number of rate users by type and their 2013 monthly storm drainage service
charge.

Table 9-1: Stormwater Fee User and Monthly Rate

Rate User Total Number 2013 Monthly Storm

Description of Users Drainage Service Charge
Total Storm Large Commercial 52 $22.80
Total Storm Medium Commercial 23 $15.30
Total Storm Apartments 100 $4.00
Total Storm Small Commercial 89 $7.60
Total Storm Residential 872 $7.60
Total Storm Low Income 12 $4.00M
Total 1,413

(1) Assumed to be equal to the lowest stormwater rate of $4.00/month.

The 2013 Budget Position Report projects the Town will generate approximately $111K in revenue from the
storm drainage service charge. The Town anticipates generating an additional $93.5K from other sources

of revenue, including the 2013 Budget, late penalties, storm drainage buy-in fees, investment interest, and
miscellaneous revenues. The Storm Drainage Fund balance at the start of 2013 was $34K. See Appendix G
for the 2012 and 2013 Budget Position Reports.

A Stormwater Rate Analysis was performed to determine a rate to generate revenue to support the SWM
Program. New revenues will be used for implementing new activities of the Town’s future SWM Program
including: Elements #1 Public Education and Outreach, #2 Public Involvement and Participation, #5 Municipal
Operation and Maintenance, and #10 Additional Activities, as described in Section 8.

A proposed rate increase of 5% each year is proposed as a baseline to account for inflation and cost of living
increases. An additional $0.50 per year increase is proposed to generate additional revenue for the new
activities listed above. Alternatively, the Town could elect to allocate some of the new revenue toward building
a larger fund balance to be used for future grant matches and/or the design and construction of future CIP
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projects described in Section 6. For the purposes of this analysis, it was assumed that the number of users
would not change. Table 9-2 presents the proposed annual rate increases over the next ten years.

Table 9-2: Proposed Stormwater Fee Increases

User
Description 2014 2015 2016 2017 2018 2019 2020 2021 2022
Large
Comm%rcial $24.44 | $26.16 $27.97 $29.87 $31.86 | $33.96 | $36.15 $38.46 $40.88

coedium. | $16.57 | $17.89 | $19.29 | $20.75 | $22.29 | $23.90 | $25.60 | $27.38 | $29.25

Apartments | $4.70 $5.44 $6.21 $7.02 $7.87 $8.76 $9.70 $10.68 | $11.72

Commall || $8.48 | $9.40 | $10.37 | $11.39 | $12.46 | $13.59 | $14.76 | $16.00 | $17.30

Residential $8.48 $9.40 $10.37 | $11.39 | $12.46 | $13.59 | $14.76 | $16.00 | $17.30

Low Income | $4.70 $5.44 $6.21 $7.02 $7.87 $8.76 $9.70 $10.68 | $11.72

Total
Fl'qroposed $123,931|$137,015|$150,754 |$165,180 | $180,327 | $196,231 | $212,931|$230,465 | $248,876
evenue

Appendix G provides the detailed SDF rate study calculations.

Revenue from the Stormwater Utility Fee and expenditures associated with implementing the program
described in this plan are identified in Table 9-3. Assuming the rate changes identified in this Plan are
adopted, the Fund will generate a small balance for use on emergency activities.

Table 9-3: Stormwater Engineering, Public Education, and Program Management

Program Element Cost
1. Surface Water Program Management
e Budgeting $35,000

e Funding Development
¢ Work Planning
e Resource Allocation and Staff Supervision

e  Coordination with Elected Officials and
Resource Agencies

e Engineering Plan Review

¢ Maintain Drainage Inventory

e Stormwater Planning

e Administer Construction Standards

2. Professional Services

3. Insurance and Taxes $10,000
4. Public Education $2,000
Total $47,000
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The design and management of the stormwater program employs a combination of retrofit redevelopment
incentives, new construction implementation of stormwater BMPs emphasizing LID practices, and integration
of the Outreach Campaign, which strategically installs retrofit small-scale LID projects across the Town. The
Plan identifies and ranks 14 capital projects with detailed estimates for the top six provided in Section 6.

Table 9-4: Stormwater Engineering, Public Education, and Program Management

Program Element 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Operations and
Maintenance (see $49,305 $51,770 $54,359 $57,077 $59,931 $62,927 $66,073 $69,377 $72,846 $76,488
Section 7)
Program
Management,
Education, and $47,000 $49,350 $51,818 $54,408 $57,129 $59,985 $62,984 $66,134 $69,440 $72,912
Engineering (see
Table 9-2)
Illicit Discharge
Detection and $10,000 $10,000 $10,000 $10,000 $2,500 $2,625 $2,756 $2,894 $3,039 $3,191
Elimination (IDDE)
Expenditures | $106,305 | $111,120 | $116,176 | $121,485 | $119,559 | $125,537 | $131,814 | $138,405 | $145,325 | $152,591
Revenue | $111,469 | $123,931 | $137,015 | $150,754 | $165,180 | $180,327 | $196,231 | $212,931 | $230,465 | $248,876
Surplus/Deficit $5,164 $12,811 $20,839 $29,269 $45,621 $54,790 $64,417 $74,526 $85,140 $96,285
Operations and
Program Management $5,164 $17,975 $38,813 $68,082 $113,703 | $168,493 | $232,910 | $307,436 | $392,576 | $488,860
Funning Balance

Capital improvement project costs, which were described in Section 6 and Appendix F total approximately
$3,750,000 and are summarized | Table 9-5. The fund balance will be adequate to maintain the existing
system, but will not generate the resources necessary to fund any but the smallest capital improvement
projects. LID Project H can be funded out of the Stormwater Utility Fund beginning in 2017 or LID Project H
can be funded in 2018. However, using the fund anything but the smallest of CIP construction projects will
deplete it of the necessary reserves to respond to emergency repairs. Instead, the funding of the majority of
the CIP list will likely continue to occur through the acquisition of grants.

Table 9-5: Summary of CIP Costs

Ranking CIP Identification No. Name Opinion of Cost Total
. Bioinfiltration Trench East of Madison

1 LID Project B Avenue South $120,000

2 LID Project | Inflitration Pond at Sewage Lagoon $690,000
. Green Street and Bioretention Trench

3 LID Project E at Center St. #1 $540,000
. Green Street and Bioretention Trench

4 LID Project J at Center St. #2 $1,780,000

5 LID Project H Drywell at Rainier Avenue South $90,000
. Green Street and Bioretention Trench

6 LID Project M at Pennsylvania Avenue North $530,000

Total $3,750,000
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9.3 Funding Opportunities and Considerations

There are a variety of grants and other funds for supplementing the monies that the Town receives from

its Stormwater Utility. Most of the funding programs described below are for the planning, design and
construction of new or retrofit stormwater improvements. Some of the programs would also fund the outreach
and education program elements that are described in this Plan. The Department of Ecology provides capacity
funds for stormwater program management, but these funds are only available to municipalities covered under
an NPDES permit. This section explores many of the currently available funding opportunities as well as
strategies to encourage the private construction of stormwater improvements through the incentives.

9.3.1 Funding opportunities

There are abundant local and regional grant programs available to the Town of Eatonville. These have the
capacity to fund the prioritized capital projects list, both in planning and construction, and potentially the
outreach and education program elements. High priority example opportunities are described in this narrative
and additional opportunities are identified in Table 9-6.
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National Estuary Program (NEP) Watershed Protection and Restoration Grant program is managed
by the Washington Department of Ecology. This is a multiple year program through 2016, and it is
currently funded at $1.8M for 2013. Maximum grant awards are $250,000 for conducting watershed-
based stormwater retrofit planning and pre-design in target watersheds in the Puget Sound basins.
The Town of Eatonville applied assistance on April 5, 2013. This program varies in what it funds from
year to year but the current RFP is an excellent fit for the Town’s program and the intention of the
funding program is to support the continued development and implementation of watershed-based
retrofit projects.

EPA Grants to the Nisqually Tribe. The Northwest Indian Fisheries Commission develops and carries
out a multiple year program to make sub awards and manage funding specifically for Tribal projects
to protect and restore Puget Sound, consistent with the Puget Sound Action Agenda. Three million
dollars ($3M) is awarded annually. A portion of these funds from the Nisqually Tribe were used to
finance this Plan and install 6 - 8 rain gardens in association with a two-year outreach and education
program. The Town should continue to identify capital projects for this program in collaboration with
the Nisqually Tribe.

Stormwater Retrofit and LID Competitive Grant Program, or SWRLID. The Washington State
Legislature annually appropriates grants to the Department of Ecology for local governments covered
by National Pollution Discharge Elimination System, or NPDES, Phase | and Il permits to address
stormwater management and control. The appropriation provides funds for permit holders to plan,
design, and construct LID stormwater retrofit projects. In fiscal year 2012, the State Legislature
appropriated $67M to fund 117 projects statewide. Maximum project award is $1M and the receiving
jurisdiction provides 25% match funds. Eatonville is not a Phase | or Il jurisdiction, however if the
Town enters into an interlocal partnership agreement with Pierce County, which operates under a
Phase | NPDES permit, it would be eligible to participate in these and other grant opportunities. There
is more discussion about interlocal agreements in the Partnerships and Collaboration opportunities
(See Section 8.2.2.1).

Salmon Recovery Funding Board, or SRFB. Salmon recovery grants are awarded by the Salmon
Recovery Funding Board to protect and restore salmon habitat. Average annual funding for Puget
Sound is $18M, a portion of which is allocated to the Nisqually watershed. The Nisqually Indian Tribe
runs an annual project selection process through the Nisqually River Council to review and prioritize
project proposals for salmon recovery funding. Typical salmon recovery projects funded are for in-
stream habitat restoration projects and acquisition of priority salmon habitat. If a project plan can
make a case that increased infiltration of Eatonville stormwater also increases the local low flows of
the Mashel River, this could be an important project for salmon recovery. Projects of this type have
not been submitted before, and some changes in policy may be necessary at the Recreation and
Conservation Office so that these can be submitted to compete for SRFB funding. Nisqually Tribe
Natural Resources Division would process and include Eatonville capital projects in its 3-year Habitat
Work Schedule, which is then prioritized by the Salmon Habitat Work Group and approved by the
Nisqually River Council. “Eatonville Stormwater Reduction — Project 11-OHOP-1009” remains in the
schedule for future capital project submissions.
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e Nisqually Tribe Charitable Fund. Each year the Nisqually Tribe awards grants to local charitable and
government programs through a competitive grant application process. The source is a required
distribution of a percentage of table winnings — $2.5M in 2012, with individual awards up to $50,000.
The Town of Eatonville has received grants to support salaried positions, and nonprofit groups have
used these funds to construct several rain garden projects in the Town.

e The Green Partnership Fund is a competitive grant program for natural resource protection funded
and maintained by the Pierce Conservation District. The fund awards $75,000 - $100,000 annually,
with individual project limits of $10,000. Grants can be used for on the ground LID projects tied to a
priority stream reach, such as rain garden and cistern installations protecting the Mashel River, and
these would be competitive proposals. Eatonville would be required to join the Conservation District’s
fee assessment system in order to be eligible for this and the District’s outreach and education support
programs. This is described in more detail in Section 8.2.2.1.

e The Russell Family Foundation (TRFF). The Russell Family Foundation’s environmental team has
made investments in the Nisqually Watershed and Eatonville area in the past through the Nisqually
River Foundation, the nonprofit that supports the Nisqually River Council and natural resource
conservation in the watershed. The Russell Family Foundation has a specific environmental focus on
polluted runoff and green stormwater infrastructure outreach and education, and media and messaging
development. The Town is eligible to apply during the next grant cycle. Grant awards are upwards of
$50,000. A TRFF LID demonstration project is currently underway at the Eatonville Town Hall.

e The Boeing Corporation maintains a corporate citizenship grant program that in part supports
local strategies to protect and restore Puget Sound and its watersheds with a focus on stormwater
management. Letters of inquiry are submitted between March and July each grant cycle year, and
only 501(c)3 nonprofits are eligible to apply. Grant awards are upwards of $50,000. The Town could
partner with the Nisqually River Foundation to apply for projects that implement elements of the Plan.

9.3.2 Funding

The Surface Water Utility provides funding for activities related to operations and maintenance, with just a
small amount to fund public education. Outside grant funding is critical, and a number of grant sources have
been identified in Table 9-6. The highest priority opportunities are detailed in the narrative. Capital program
implementation should be phased to match available grant resources and new sources as they are identified.

The National Estuary Program, SRFB, SWRLID, and EPA Grants to Tribes provide the largest awards. The
SRFB grants for salmon recovery provide long term funding that has promising potential.

Plan implementation can also be phased in other ways, such as by breaking larger projects into smaller
funding packages. Another approach includes using ongoing Campaign resources (Tables 8-1 and 8-2), and
an Incentive Program to strategically choreograph the installation of many more smaller BMPs, such as rain
gardens, pervious pavements, and detention cisterns.
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9.3.3 LID Funding Incentives

Incentives that encourage installation of retrofit of stormwater facilities with LID BMPs are divided into
individual grant programs and rate reduction programs, both as resources will allow. Once incentive programs
have been identified and instituted, they will be leveraged and communicated through the Campaign outlined in
Table 8-2.

Outside grants will allow the Town annually to offer residential, commercial and institutional property
owners cash payments to install stormwater facilities such as rain gardens, detention cisterns, and pervious
sidewalks and driveways. These would be distributed on a first come, first served basis, with priority to
important infiltration or flow reduction areas until funds are exhausted each year. Grants can be full funding
or cost share, and in return the property owner signs a covenant that is registered with the property record
and guarantees a certain level of maintenance and time period. An example cost share program recently
established by the City of Puyallup is referenced in Table 8-1.

Rate reduction programs are similarly managed, but here the property owner is responsible for the costs of
installation and will have more flexibility in deciding which paths to take in return for a specified rate reduction
incentive. The Town must identify the site development and stormwater flow reductions and water quality
standards that must be achieved and the documentation that must be provided to ensure the standards have
been met. Documentation requirements should be as short and as least onerous as possible but effectively
demonstrate that requirements have been met. An example program for unincorporated Thurston County is
referenced in Table 8-1.

Small scale, distributed LID installations need not be tied to cash payment. Rain water harvesting and reuse,
for example, reduces increasingly costly potable water consumption. This creates a built in incentive for the
capture and reuse of relatively clean roof rainfall for domestic uses, such as irrigation, laundry, and toilet
flushing.

Rain water harvesting is measured in the thousands of gallons, and even large cisterns are often unable to
store all of the rainfall collected through the year. Encouraging a rain water harvesting program that redirects
the overflow into approved infiltration structures has very positive and tangible results: lowers the water
consumption from intake wells along the Mashel River, potentially increases the number of dwelling unit
connections that can be made to the Town water supply, infiltrates rainfall from impervious roof surfaces, and
reduces the cost of drinking water.

Island County, City of Seattle and King County have adopted codes which allow tying properly treated
harvested roof rain water to the potable water supply of residential properties. Pierce County adopting a similar
rain water catchment strategy will allow the Town of Eatonville then to create a similar code that simplifies

the plumbing needed to bring rain water into the home for potable use. This will dramatically increase the
incentive potential.

There are a variety of opportunities for the Town to pay for upgrades to its stormwater system and encourage
the use of green infrastructure. Some municipalities have provided reductions in the monthly surface water
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utility fee for users that employ and maintain functioning green stormwater infrastructure on their property.
Eatonville should carefully consider this approach to ensure that fee reductions granted to customers using LID
do not render the stormwater utility undercapitalized to perform its program objectives.
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Section 1
EXECUTIVE SUMMARY

The Eatonville Stormwater Management Program report consists of an evaluation of
the existing surface water management system, with primary focus on comecting
flooding problems, and improving water quality. This will position the Town fo be in
compliance with Ecology’s Basic Stormwater Program (Puget Sound Plan). The study
area includes the incorporated area of the Town of Eatonville.

Through the use of computer modeling, results of past studies, and input from Town
staff, the plan identifies existing and potential future flooding problems within the
study area. Based on the typical activities within urban areas, general water quality
problems were described along with programmatic solutions. A combination of
regulatory requirements, public education, increased maintenance activities, and
capital improvements is recommended to solve these problems. The major plan
elements include the following;

8 Recommendation for adoption of a new Stormwater Management Ordinance that
includes. minimum requirements for new development and redevelopment,
prohibits illicit discharges into surface waters, and requires maintenance of
privately owned stormwater facilities.

® Development of public education opportunities to inform the community of water
quality issues, and, specifically, the new ordinance and its requirements.

m  Conceptual analysis of localized flooding, and water quality problems and
solutions, and development of a prioritized list of drainage system improvements.

B Development of Capital Improvements Program needs.
m  Development of Maintenance and Operations Program needs.

B Development of a program that identifies program management, public education
and engineering needs.

m  Development of the total program costs.
® Development of funding analysis.

M Recommendation of plan for implementation, with input from Town Staff and
elected officials.

The Town of Eatonville experiences some flooding, erosion, and water quality
problems. Implementing the recommended program changes described in Section 10
will aid in preventing future localized flooding, improving the existing water quality,
and protecting and enhancing valuable environmental resources. The local drainage
system in the Town consists primarily of a piped system with ditches. None of these

R HECK
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Section 1

systems are classified as streams that support aquatic habitat. Therefore, no habitat
problems or solutions are discussed.

Recommendations are made for new regulations. The Town’s existing drainage
standards are contained in several ordinances and should be replaced with a new
stormwater ordinance that will bring the Town into compliance with Washington State
Department of Ecology requirements by adopting minimum requirements or the
Ecology Manual in its entirety. This ordinance should also include prohibition of
illicit discharges and standards regarding the maintenance and operation of public and
private facilities.

The Town should accompany adoption of this new ordinance with a public education
program designed to inform and educate affected parties about the new requirements.

A list of capital projects to solve existing problems was developed for review and
approval by the Town. Completion of these projects will improve the operation and

efficiency of the existing infrastructure system. Completion of these projects is not

required for compliance with existing and pending regulatory requirements.

The plan included development of a Maintenance and Operations Program which
identifies system maintenance and operations needs designed to ensure system
reliability, and methods and standards that promote water quality. The Maintenance
and Operations Program developed meets regulatory requirements and will require an
annual -budget of approximately $33,000 which includes the equivalent of
approximately 0.48 full-time equivalent (FTE) staff persons. This represents an
increase of 0.03 FTE maintenance personnel over the current maintenance program.

The plan also summarizes program management, public education, engineering, plan
review and inspection needed for the Town to work towards compliance. The annual
budget for these needs is approximately $42,220 which includes approximately 0.40
FTE staff persons. This represents an increase of 0.15 FTE over the current program.
Table 1-1 contains a summary of the total program needs.

_ Table 1-1
Total Program Needs

Stormwater Improvement

Brief Description Annual Cost Projects Cost

Capital Improvement Program! TBD $4,177,400
Annual Maintenance & Operations Program $32,953

( 0.48 FTE} )

Program Management, Public Education, and $42220

Engineering (0.40 FTE)

Totals: $75,173 $4,177,400
1 Tablet4

Total program costs were developed based on the regulatory compliance
recommendations, capital improvements projects, operation and maintenance
program, public education, engineering, enforcement, and administration costs.
Projected rate increase impacts including projected revenues from modified utility
rates are summarized in Table 9-3.
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INTRODUCTION

21 Purpose

The Town of Eatonville is located on the Mashel River in southem Pierce County
along State Route 161 and U.S. Highway 7. The town is located approximately 35
miles southeast of the City of Tacoma as shown in Figure 2-1. The Town limits are
shown on Figure 2-2.

The regulatory climate for the management of surface water resources has changed in
recent years. Through the Puget Sound Water Quality Management Plan and Action
Plan (Puget Sound Plan), Phase II of the Federal National Pollutant Discharge
Elimination System (NPDES) Stormwater Permit Program, and the Endangered
Species Act (ESA), municipalities in the Puget Sound Basin are required to develop
stormwater programs that address water quality and fish habitat protection.

Although the Town o f Eatonvilleis not yet required to obtain an NPDES Phase II
Permit, the purpose of this Comprehensive Stormwater Management Plan update is to:

m  Position the Town to be in compliance with Ecology’s Basic Stormwater Program
(Puget Sound Plan), and the Endangered Species Act.

m  Recommend adoption of new stormwater management ordinances that meet
current regulatory requirements and protects against future flooding, reduces
water quality problems, and protects environmental resources.

®m  Identify existing flooding and conveyance problems.

B Determine needed improvements to the surface water system to correct existing
flooding problems, and avoid future problems.

Recommend Programmatic Solutions to water quality problems.
® Develop and prioritize capital improvements program needs.

Develop a long-term maintenance and operation program that ensures system
reliability and incorporates maintenance methods and standards that promote
water quality.

B Develop a program to meet program management, public education and
engineering needs.

®  Provide the Town of Eatonville with total program costs and a recommended
financial plan that enables the program to be implemented.

RWRECK
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Section 2

The Stormwater Management Program focuses on the Town’s internal drainage
system in order to minimize local flooding problems, to improve water qualify and
maintenance, to comply with regulatory requirements, and to protect downstream
aquatic resources. Any flooding from the Mashel River is not covered by this plan
and is addressed under other Town programs.

2.2 Authority and Cooperation

Preparation of this Comprehensive Stormwater Management Plan was authorized by
the Town of Eatonville in an engineering agreement with R. W. Beck dated March 27,
2000.

2.3 Scope of Work

The scope of work was developed through discussions between the Town, and
R. W. Beck staff. The plan is intended to provide the information necessary for the
Town to implement a stormwater program that meets Ecology’s requirements for local
government compliance. It will create a coordinated long-term management approach
to issues affecting flooding, water quality, and protection of aquatic resources.

2.4 Previous Studies

Previous studies relevant to stormwater management conducted in the study area were
reviewed to collect information. Brief summaries of the reports are provided in
Section 5.

2-2 R.W.Beck R:\Seattle\ 1-00616-10000 Eatonville Storm Water\Report - DRAFTSection2.doc 177703
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Section 3
CHARACTERISTICS OF THE STUDY AREA

3.1 Study Area

The study area includes the incorporated limits for the Town of Eatonville as provided
by the Town in their parcel map developed by Sitts & Hill. An inventory of the
Town’s storm drainage system was performed for the entire Town. The engineering
analysis of the stormwater conveyance system was performed only on the areas that
drain into the Town’s main stormwater drainage system that ultimately discharges into
Lynch Creek. Engineering analysis was not performed on the minor stormwater
drainage systems that include the portion of the Town that drains into the Mashel
River, as well as the network of drywells and independent infiltration systems (e.g.,
Kelsey Lane East, Williams A dditions). T he w ater quality and r esource p rotection
elements of the Stormwater Management Program include the entire Town. Refer to
Figure 2-2 for the Town limits.

3.2 Topography and Soils

The Town is bounded on the south by the Mashel River and on the north by Lynch
Creek. T he topography indicates that, in general, flow tends to converge from the
surrounding areas into the Town proper and then flows north towards Lynch Creek.
Figure 4-1 shows the subbasin delineation based on the contour data, and is useful in
understanding flow patterns. A substantial portion of the Town elevation ranges from
800 to 835 feet. :

There are four soil types indicated in the study area: (1) Bameston Gravelly Coarse
Sandy Loam, (2) Dupont Muck, (3) Kapowsin Gravelly Loam, and (4) Scamman Silt
Loam. Figure 3-1 shows both the topography and soils in the study area. The
Hydrologic Soils Group ranges from B to D (See Section 4, Table 4-1) where a
classification of ‘A’ is most permeable and ‘D’ is least permeable. The soils in the
Town of Eatonville area tend toward impermeability.

3.3 Land Use

Existing land use is determined by Pierce County according to their Land Use Codes.
Tax Parcels are designated according to those land use codes. Future land use is
determined through the zoning code of the Town. The land use in the study area
consists of single family residential, multi-family residential, commercial, industrial,
and the airport. Figure 3-2 shows the zoning map.

R BECK
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Section 3

3.4 Stormwater Structure Inventory & Mapping

Considerable time was spent researching and compiling data describing the Town’s
stormwater system. This task had two functions. One was to provide the Town with
an inventory of its stormwater structures. This inventory determines the scope of
Maintenance and Operations activities (Section 7), and is intended to give the Town
an overall understanding of its stormwater system. The second was to use the
information collected in order to assemble the hydraulic computer model which
determined conveyance capacity and identified existing or potential flooding
problems. The inventory data list in Appendix A is presented in two versions to
reflect these functions. A copy of the Inventory Map is also included in Appendix A
for reference. The first version of the inventory data list is a complete listing of all of
the stormwater structures that were located during the Sitts & Hill GPS survey and the
second version is the listing of the stormwater structures organized by the actual
drainage systems that they belong to so that the inventory is easier to follow.

Although initially the Town provided ‘as-built’ drawings from land development
projects and street improvement projects, to compile structure and invert information,
at a later date the Town contracted with Sitts & Hill to locate and collect catch basin
grate elevations using GPS methodology. The catch basin elevation and location
information that was gathered by Sitts and Hill was determined to be a more reliable
source of data and was used to construct the new stormwater inventory map. The as-
built data was abandoned. To calculate invert elevations of the storm drainage system,
measure downs (the distance from the grate elevation to the invert of the pipes at the
stormwater structure) were collected by the Town operations staff  and provided to
R.W. Beck. The invert elevations were then calculated by R. W. Beck by subtracting
the measure down distances from the grate elevation provided by Sitts & Hill. In
addition to the measure down information, the Town staff also provided information
showing the pipe sizes and connections between the stormwater structures. Additional
surveys of the drainage ditch on the south side of Eatonville Highway West and the
centerline of the portion of the discharge ditch to Lynch Creek that is within the Town
were also conducted. The stormwater structures located at the school property were
not included in the Sitts & Hill survey, and w ere added from i nformation o btained
from “as-built’ drawings.

Although the measure downs that were needed for the hydraulic modeling of the trunk
systems are complete, the measure downs are not complete for all of the stormwater
structures originally surveyed by Sitts & Hill. It is recommended that the Town
complete this task when staff time is available. Additionally, for the measure downs
that were completed, there are discrepancies regarding pipe size, pipe material, and
invert elevations that could not be resolved during the data collection process. The
model also revealed a number of negative pipe slopes based on the invert information
provided. Although the hydraulic modeling described in Section 4 always assumed
the smaller pipe size and hydraulically rougher pipe material when discrepancies
occurred, the Town should ultimately verify that these anomalies are true and are not
errors in the data provided by the Town as part of the measure down work.
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CHARACTERISTICS OF THE STUDY AREA

As a part of the capital improvement project list (Section 6), a professional survey of
the system is strongly recommended, and should provide answers to some of the
outstanding stormwater system inventory discrepancies. If discrepancies remain after-
the survey is p erformed that may affect a c apital i mprovement project, a T V/video
evaluation could be considered.

Additionally, topographic information derived from the orthophotos obtained from
Pierce County was used to locate a number of hydrologic features which were not
included as a part of the stormwater structure data collection, and have been
incorporated into the stormwater inventory map.

35 Existin'g Surface Water System

The existing s tormwater sy stem o f the Town o fE atonville is shown in Figure 3 -3.
There are three main drainage systems that serve the Town of Eatonville that are
referred to as the Center Street West system, the Center Street East system, and the
Mashell Avenue South system.

3.5.1 Center Street West System

The Center Street West system (Trunk 1 in System 1 of Abridged Stormwater
Inventory W orksheets in A ppendix A) begins with a series o fditches, culverts and
pipes linking the Dow Addition to the Town’s main stormwater storage area southwest
of Center Street West at Jensen Lane North. The stormwater drains into the 12-inch
system beginning at Center Street West near Jensen Lane North and this trunk system
continues southeast along Center Street West with system branches connecting to it at
Antonie Avenue North on both north and south side of Center Street West as well as a
branch system connection at Cedar Avenue North. The 12-inch system turns south
across Center Street West where it intersects with a branch that runs along the north
side of Eatonville Highway West. The Center Street West system crosses the
Eatonville Highway and connects with a major system that collects drainage along
both sides of Eatonville Highway West (Trunk 6 in System 1 of Abridged Stormwater
Inventory Worksheets in Appendix A). This tributary starts on the north side of the
highway with a ditch conveyance system that begins at the private detention pond at
Erin Lane West and connects across Eatonville Highway West to the piped system.
This major tributary provides flood storage in several areas along its length (see Figure
4-1 for Subbasin Delineation). After connecting with the Eatonville Highway
tributary, the main trunk becomes 24-inch before it heads east along Center Street
West. -

The 24-inch trunk headed east is the oldest portion of the stormwater system. The 24-
inch pipe travels northeast from the south side of Center Street West at Orchard
Avenue South to north of Center Street West at Rainier Avenue North. A branch
connects at R ainier A venue and on both sides ofthe trunk at W ashington A venue.
The 24-inch trunk then connects to the 36-inch trunk system headed north to Lynch
Creek. Connections to the 36-inch trunk occur at the Eatonville school property.
There is also a branch connection at Carter Street West (Trunk 2 in System 1 of
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Abridged Stormwater Inventory Worksheets in Appendix A) which begins at Orchard
Avenue North. The 36-inch trunk system pipe discharges into an open channel
system. A branch located along Lynch Street West (Trunk 3 in System 1 of Abridged
Stormwater Inventory Worksheets in Appendix A) as well as drainage from inside the
school property boundary discharge into the main open channel system just before it
passes through a culvert under Lynch Creek Road NE. The open channel continues
down a ravine until it discharges into Lynch Creek.

3.5.2 Center Street East System

The Center Street East system (Trunk 5 in System 1 of Abridged Stormwater
Inventory Worksheets in Appendix A) begins at Center Street East near’ Bergeren
Road North. The 12-inch pipe continues west along Center Street East where it
connects with the 36-inch trunk headed north to Lynch Creek. From the information
provided at the structure heading north, this pipe is 12-inch, but at the next structure to
the north, the pipe coming in from the south is 36-inch. The exact location of this
transition in this pipe reach is unknown, but in the hydraulic model discussed in
Section 4, a 12-inch pipe size was used for the entire reach. There is also a branch to
this system that flows east to the 36-inch trunk that drains an area bounded by
Washington Avenue South, Larson Street West, Mashell Avenue South and Center
Street East (Part of Trunk 5 and Trunk 7 in System 1 of Abridged Stormwater
Inventory Worksheets in Appendix A).
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CHARACTERISTICS OF THE STUDY AREA

3.5.3 Mashell Avenue South System

The Mashell Avenue South system drains into the Mashel River. It begins at Mashell
Avenue South just south of Larson Street West and continues south along Mashell
Avenue South (Trunk A in System 2 of Abridged Stormwater Inventory Worksheets
in Appendix A). A branch connects at Alder Street East and the pipeline continues to
where it discharges into a bioswale/detention pond which in turn discharges into the
Mashel River (Trunk B in System 2 of Abridged Stormwater Inventory Worksheets in
Appendix A). '

3.5.4 Infiltration Systems

There are also isolated independent systems which use dry wells and perforated pipes
for infiltration. Examples are the systems at Bergeren Road North and Kelsey Lane
East at the east end of the Town. Other infiltration systems are located at the north
end of Town in the Williams First Addition near Ridge Road West and Maple Drive
North.

RA\Seattle\1 1-00616-10000 Eatonville Storm Water\Report - DRAFT\Section3.doc  1/7/03 R. W.Beck 3-11



Section 4

HYDROLOGIC AND HYDRAULIC COMPUTER
ANALYSIS FOR EXISTING CONVEYANCE
CONDITIONS




Section 4

HYDROLOGIC AND HYDRAULIC COMPUTER
ANALYSIS FOR EXISTING CONVEYANCE
CONDITIONS

4.1 Introduction

XP-SWMM 2000 version 8.05 was used to model the hydrology and hydraulics of the
Town of Eatonville drainage basin systems for the purposed of identifying flooding
problems and developing solutions to the flooding problems. XP-SWMM simulates
the hydrologic runoff from subbasins contributing flow to these systems and then
routes the flow. through the drainage system, which consists of both open channels and
pipes. XP-SWMM is divided into three modules: RUNOFF, SANITARY
(TRANSPORT), and HYDRAULICS (EXTRAN). For the purposes of this project,
only two modules were used. The RUNOFF module was used to simulate the runoff
flows (hydrology) and the HYDRAULICS module was used to simulate the capacity
(hydraulics) of the main trunk. ‘

This section discusses the input parameters used in the RUNOFF and HYDRAULICS
modules as well as describing the modeling approach at specific sites for the existing
conveyance conditions model. Section 6 discusses the modifications made to the
model to develop solutions to conveyance problems identified by modeling the
existing system under future land use conditions.

This analysis of the existing drainage system will define how it will function in a 25-
year storm under future land use conditions. To do this, hydraulic modeling of the -
existing drainage system was performed using flows (hydrology) generated from the
RUNOFF module under future land use conditions.

4.2 Runoff

The RUNOFF module using the Santa Barbara Unit Hydrograph (SBUH) method was
~ used to generate flows from each of the subbasins. Key SBUH data and input
parameters include:

® - Subbasin area

®  Time of concentration
B Runoff curve numbers
n

Percent imperviousness

© R:\Seattle\11-00616-10000 Eatonville Storm Water\Report - DRAFT\Sectiond.doc  1/7/03



Section 4

- @ Rainfall hyetographs

The values of the first four of the above parameters are shown for each of the
_ subbasins in Table 4-1 for future land use. A description of how these p arameters
were calculated is contained in the following subsections. Refer to Figure 4-1 for the
subbasin delineation. The rainfall hyetograph data used was from the 1999 Pierce
County Stormwater Management and Site Development Manual, Table E.3. How this
rainfall data was used in the SWMM model is described in Section 4.25. In addition
to the five parameters, Table 4-1 lists the SWMM node ID indicating the node where
the flow from a particular subbasin was input into the model. Refer to Appendix B for
Figure B1 showing the schematic of links and nodes used for the model.
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HYDROLOGIC AND HYDRAULIC COMPUTER ANALYSIS FOR EXISTING

CONVEYANCE CONDITIONS
Table 4-1
Subbasin Data
. OVWMM
Subbasin | Subbasin Soil Type Runoff Curve| Impervious |Model Node
No. Area Number (1) Te Number Area ID
" (Ac) o (min) (%)

1 131 3,19 69.7 92 57%| 1041

2 15.5 3,19 321 92 54% 931

3 31.8 3,19 W 48.3 93 51%| 1315

4 3.0 3,19 96.8 94 65%| 1041
5A 14.9 3,12,19 563.1 93 60%| 1300
5B 10.3| 3 233 a3 69%| 1308

6 8.7 -3 255.2 93 73%| 1308
7A 1.5 3,19 2712 . 94 70%| 1302
7B . 5.3 3 15.8 94 82%| 1325

8 12.6 19 211 92 51% 945

] 6.0 12,19 28.4 91 45% 944
10 1.6 3,19 414 94 68%| 1302
1 25 3,19 11.6 94 71%| 1325
1217 17.7 3,19 86.6 94 68%| 1331X
13 33 3 18.9 95| . 88%| 1328
14 " 71 3 220.5 94 7% D3
15 15.1 3,36 186.5 94 81% D2
16 15.1 3,36 29.5 95 87% 970
17 Combined with Subbasin No 12

18 13.6 3,19, 36 34.3 96 87% 993
19 15.7 3,19, 36 104.7 96 77%| 1067 (2)
20 7.1 3,36 377 95 69%| 1058 (2)
21 19.1 3,36 46.0 96 83%| 1164
22A 9.2 3 54.8 93 76%| 1091
228 7.2 3 259 93 75% 994
22C 8.6 3,36 74.6 95 86%| 1089
23 75 3 142.8 95 85% 935
24 13.6 3,36 39.4 94 72%| 1056 (2)
25A 50.7 3,36 68.7 93| . 7% 1344
258 27.8 3,36 367.8 93 48% D4
26 74.6 12,19 344 93 61% N55
27 65.0 12,19 117.2 92 46% N57

Notes : (1) 3 - Bameston gravelly coarse sandy loam, Hydrologic Soils Group B
12 - Dupont muck, Hydrologic Soils Group D
19 - Kapowsin gravelly loam, Hydrologic Soils Group C
36 - Scamman silt loam, Hydrologic Soils Group D
(2) This pdrtion of the stormwater system was not modeled.
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Section 4

The following sections describe the assumptions associated with all the parameters
listed above.

4,21 Subbasin Area

The study area was subdivided by delineating 31 subbasins based on the topography
provided in Pierce County’s GIS data and drainage system information provided by
the Town of Eatonville. In addition, subbasins were subdivided and flows were
apportioned by area in order to provide flow information at known flooding problem
locations. GIS software was used to determine the area of each subbasin. Refer to

Figure 4-1 for the subbasin delineation, and Table 4-1 for subbasin area acreage. '

4.2.2 Time of Concentration

From the 1999 Pierce County Stormwater Management and Site Development
Manual, time of concentration is the sum of the travel times for sheet flow, shallow
concentrated flow, and channel flow. With sheet flow, the friction value (ng) is a
modified Manning’s effective roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface; obstacles such as litter, crop ridges and
rocks, and erosion and transportation of sediment. These ny values are for very
shallow flow depths of about 0.1 foot and are only used for travel lengths up to 300
feet. After a maximum of 300 feet, sheet flow is assumed to become shallow
concentrated flow. Open channels are assumed to begin where surveyed cross section
information has been obtained, where channels are visible on aerial photographs, or
where lines indicated streams appear on United States Geological Survey (USGS)
quadrangle sheets. See Appendix A for specific subbasin Time of Concentration
calculation sheets. ~ '

4.2.3 Curve Numbers

Curve numbers are used to account for the interception, depression storage, the
amount of infiltration that occurs before runoff begins and the infiltration rate after
- runoff begins. Curve number values have been developed and evaluated in terms of
soil type, soil cover, and land use (Roberson, Cassidy, & Chaudry, 1988). Curve
Numbers were developed for the Town of Eatonville subbasins based on a weighted
average by area according to land use (Town of Eatonville Zoning) and soil type.
Note that Eatonville zones MF-1 (Multi-Family) and MF-2 treated as Pierce County
Commercial category, and Eatonville zone AP (Airport) treated as Pierce County
Industrial category. See Appendix B for subbasin summary worksheets.

4.2.4 Percent Imperviousness

The percent impervious area for the subbasins was determined for the future land use
condition. The future land use impervious area was estimated based on the zoning as
defined in the Town’s Zoning Map (Figure 3-2). It was assumed that the zoning layer
represented future maximum build-out. Note that maximum build-out assumes that all
roof leaders in the basin will be tied directly to the storm drain system. The percent
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HYDROLOGIC AND HYDRAULIC COMPUTER ANALYSIS FOR EXISTING
CONVEYANCE CONDITIONS

impervious was based on the zoning coverage as provided by the Town. The percent
impervious area for future land use based on zoning is shown in Table 4-1.

425 Rainfall Hyetographs

The SCS Type 1A Rainfall Distribution, 24-Hour Duration, as provided by the 1999
Pierce County Stormwater Management and Site Development Manual, was used with
3.5-inches for the 25-year 24-hour storm event from NOAA isopluvial maps for the
Eatonville area.

4.3 Hydraulics

The HYDRAULICS module was used to simulate the hydraulics of the drainage
system as the flows change during the course of a storm event. Figure Al in
Appendix A shows the schematic of the links and nodes used in the model. The details
of the solution conditions are discussed in Section 6.2.2, Drainage Solution Analysis.

This section describes key HYDRAULICS data and input parameters including:
m  Pipe inverts, shape, diameters, and lengths

m  Ditch inverts, shape, and lengths

n Mahning’s coefficient
n

Detention and other storage systems.

4.3.1 Pipe/Ditch Data Sources

Considerable time was spent researching and compiling data describing the Town’s
stormwater system in order to assemble the model. The various sources used include
invert data collected by Town staff, a field survey by Sitts & Hill (as contracted with
the Town of Eatonville) that included coordinates and rim elevations for the
stormwater structures, as well as one drainage ditch on the south side of Eatonville
Highway West and the centerline of the discharge ditch to Lynch Creek. Additionally,
orthophotos, survey information derived from the orthophotos, and GIS data including
parcel data and contour information were obtained from Pierce County.

Horizontal datum used by Pierce County was the NAD83, Washington State Plane
South Z one, horizontal 91, and the vertical d atum was the NGVD29. Sitts & Hill
datum used was the Pierce County Control Monument, NAD83/91 State Plane
Coordinate System. The orthophotos were taken in May 1999.

4.3.2 Manning’s Coefficient

The Manning’s roughness coefficients assigned for the pipe systems were based on
material type. A Manning’s coefficient of 0.013 was used for concrete pipe and ductile
iron pipe, and a Manning’s coefficient of 0.024 was used for corrugated metal pipe
and PVC corrugated pipe.

R:\Seattle\1 1-00616-10000 Eatonville Storm Water\Report - DRAFT\Sectiond.doc  1/7/03 R. W.Beck 4-7
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The Manning’s roughness coefficients assigned for the natural channel sections were
based on similar field conditions. For most natural conveyance systems, the
Manning’s coefficient assigned to the channel was 0.045, which represents a small
grass-lined channel that is somewhat overgrown with weeds or brush. The overbank
Manning’s coefficient was estimated at 0.06 based on the information available. The
Manning’s coefficients were based on methodologies presented in Open Channel
Flow (F.M. Henderson, 1966) and Guide for Selecting Manning’s Roughness
Coefficients for Natural Channels and Flood Plains (USGS Water-Supply Paper
2339, 1989).

4.3.3 Detention and Other Storage Systems

Survey or as-built information regarding stormwater detention areas was not available
for these areas. Storage volumes were estimated from the contour information
obtained from Pierce County. Flood storage is located on the south side of Eatonville
Highway West where currently a ditch system is located to convey stormwater to the
Town of Eatonville stormwater system. Detention storage is located just West of
Center Street West near Jensen Lane North. Private ponds were not included in the
model.

4.3.4 Tailwater Elevation

The tailwater elevation is the water surface elevation at the downstream end of the
system being evaluated. From the Pierce County contour data, the elevation at Lynch
Creek was determined to be 632 feet. The open channel from the Town to the
discharge point in Lynch Creek was assumed to be 3 feet deep and its length was
estimated based on an assumed path from Lynch Creek Road NE to Lynch Creek.

The model was extended to a discharge point at Lynch Creek, and free discharge at
that point was assumed.” Also assumed at the discharge point was the water depth,
which in the model was set at the minimum of either normal depth or critical depth.
The ditch channel from Lynch Creek Road NE to the discharge point at Lynch Creek
is steep, such that inaccuracies incurred from those assumptions would be negligible.

44 SWMM COMPUTER MODELING RESULTS

Table 4-2 lists peak flows at locations within the Town of Eatonville for future land
use conditions estimated for the 25-year recurrence interval. Refer to Appendix B for
Figure B1 showing the schematic links and nodes used for the model. Water surface
elevations are listed in Table 4-3 for the same rainfall event.. The water surface
elevations w ere r eviewed and flooding w as noted when the water s urface elevation
was estimated to be higher than the ground elevation.
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CONVEYANCE CONDITIONS

Table 4-2
Computer Modeling Results - Existing Conveyance System - Links

SWMM Location Description TOTAL 25-
Model year Flow
LINKID ‘ , (cfs)
CENTER STREET WEST SYSTEM
L54. . [Center St W, near Jensen Ln N. : 8.67]
L1 Center St W. near Jensen Ln N. 2.84
L2 Center St W. at Antonie Av N. 284
L3 Center St W. between Antonie Av N. & Cedar Av N. 3.29
L4 Center St W, at Cedar AvN. - 12.88
L5 Intersection of Center St W. & Eatonville Hwy S. 13.73
L6 Cedar Av S. near Intersection of Center St W. & Eatonville Hwy S. 15.61
L51 N-S Across Eatonville Hwy W. Southwest of Antonie Av N. 26.58
L52 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 22.65
L57 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 18.00
L53 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 3.43
.29 Eatonville Hwy W. between Antonie Av N. & fron St W. ) 1.18
L30 From Eatonville Hwy W. near Iron St W. to Cedar Av S. 6.25
L7 From Cedar Av S. near Intersection of Center St W, & Eatonville Hwy S. to South of Center St W. near | 19.94

Penn Av N. :
L8 From South of Center St W. near Penn Av N. to Center St W. at Orchard Av S. 23.92
L9 Center St W. near Orchard Av S. 23.34
L10 Center St W. between Orchard Av N. & Rainier Av S. 23.34
L11 From Center St W. between Orchard Av N. & Rainier Av S. to Rainier Av S. 23.34
L12 Rainier Av S. North of Center St W. ’ 23.34
L13 North of Center St W. between Rainier Av S. & Mashell Av S. 32.00
L14 North of Center St W. between Rainier Av S. & Mashell Av 8. 29.56
L15 North of Center St W. at Mashell Av S. : 29.59
L16 North of Center St E. between Mashell Av S. & Washington Av S. 33.25
L17 North of Center St E. between Mashell Av S. & Washington Av S. 33.47
L22 North of Center St E. between Washington Av S. and school property ) '55.44
L23 North of Center St E. and East of Washlngton Av S. at school property along 36-inch dlscharge pipe to 56.71

Lynch Creek
L24 North of Center St E. and East of Washington Av S. at school property along 36-inch discharge plpe to 67.56

Lynch Creek
L25 North of Center St E. and East of Washington Av S. at school property along 36-inch discharge pipe to 69.83

Lynch Creek
L26 CMP Culvert N-S across Lynch Creek Rd N.E. 71.50
L27 Ditch between CMP Culvert and 36-inch Concrete Box Culvert 75.98
L56 36-inch Concrete Box Culvert 75.98
L28 Discharge Ditch to Lynch Creek North of Lynch Creek Rd N.E. 75.97
145  [2-24-inch Concrete Culverts ' 75.97
L46 Discharge Ditch to Lynch Creek North of Lynch Creek Rd N.E. 75.97)
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Table 4-2 (Continued)

Computer Modeling Results ~ Existing Conveyance System - Links
SWMM Location Description TOTAL 25-
Model year Flow
_|LINKID ' (cfs)

CENTER STREET EAST SYSTEM )

L31 Center StE. at Bergeren Rd N. 0.46
L32 Center St E. between Bergeren Rd N. & Weyerhaeuser Rd N. 1.84
L33 Center St E. at Weyerhaeuser Rd N. 1.84
L34 Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. ) 2.08
L35 Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. 1.96
L36 Center St E. from Eagle Glen Ct N. to Magill Rd N. 6.35
L37 Center St E. from Magill Rd N. to Madison Av S. 5.37
138 Center St E. at Madison Av S. : 9.81
L3% Center St E. between Madison Av S. & Maicom PI N. 13.09
L40 Center St E. between Madison Av S. & Malcom PI N. 13.19
L41 Center St E. between Malcom PI N. & Washington Av S. 36.84,
L42 Center St E. between Malcom PI N. & Washington Av S. 33.86
L43 North of Center St E. and East of Washington Av S. along 36-inch discharge pipe to Lynch Creek 29.61
L44 North of Center St E. and East of Washington Av S. along 36-inch discharge pipe to Lynch Creek 28.44
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CONVEYANCE CONDITIONS

Table 4-3
Computer Modeling Results - Existing Conveyance System - Nodes
SWMM Rimor
Model Overflow | 25-Year | Flooding
Node ID . Location Description Elevation (ft)| WSEL (ft)| (Y/N) |Freeboard (ft)
CENTER STREET WEST SYSTEM :
1315 Center StW. near Jensen Ln N, 814.27
931 Center StW. near Jensen Ln N. 814.27
1043 Center St W, at Antonie Av N. 818.44
1041 Center St W. at Antonie Av N. 818.38
1309 Center St W. at Cedar Av N. 811.97
1308 Center StW. at Cedar Av N, 812.10
1300 Eatonville Hwy W. at Center StW. 811.54
IN55 North side of Eatonville Hwy W. Southwest of Antonie Av N. 820.00
N56 South side of Eatonville Hwy W. Southwest of Antonie Av N. 820.00
N57 South side of Eatonville Hwy W. Southwest of Antonie Av N. 820.00
N61 South side of Eatonville Hwy W. at intersection point of drainage ditch 820.00
: 944 Eatonville Hwy W. between Antonie Av N. & Larson St W. 819.54
P 945 Eatonville Hwy W. near Larson StW. 822.39
' 1302 |Cedar Av S. near Eatonville Hwy W. 810.11
1325 South of Center St W. near Penn Av N. 807.90
: 1328 Center St W. near Orchard Av N, 807.26
! 1330 [Center StW. near Orchard Av N. 806.52
. 1331 Center St W. between Orc hard Av N. & Rainier Av S. 806.63
1331B  |North of Center St W. near Rainier AvS. 804.85
. 1331X " |North of Center St W. near Rainier Av S. 802.99
i 1331C__ [North of Center St W. between Rainier Av S. & Mashell Av S. 801.84
! 986 Mashell Av S. North of Center St W. 799.39
987 Mashell Av S. North of Center St W. 798.63
1001 North of Center St E. between Mashell Av S. & Washington Av S. 794.71
! 970 Washington Av 8. North of Center St E. 792.17
f D1’ North of Center St E. near school property along 36-inch discharge pipe to Lynch Creek 792.99
! 134 North of Center St E. at school property along 36-inch discharge pipe to Lynch Creek 79213
D2’ North of Center St E. at Carter St W. near school property along 36-inch discharge pipe to 790.99
. Lynch Creek
D3'  |East of Washington Av S. at Lynch Creek Rd N.E. 786.99)  782.82 N 42
‘ D4'  [North of Lynch Creek Rd N.E. 79199 77914 N 12.8
DS-A"'  |North of Lynch Creek Rd N.E. at 36-inch Box Culvert 780.40 778.97 N 1.4
D5-8 ' [North of Lynch Creek Rd N.E. at 36-inch Box Culvert 780.35|  778.55 N 1.8
| Ds North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 730|  721.46 N 25
? D7’ [North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 700 698.19 N 18
ps' North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 635 633.19 N 1.8
CENTER STREET EAST SYSTEM
1100 Center St E. near Bergeren Rd N. 858.14 0
! 935 Center StE. at Bergeren Rd N. 861.55 2.7
1096 Center St E. near Weyerhaeuser Rd N. 862.10 53
1093 Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. 859.11 47
; 1092 Center St E. between Weyerhaeuser Rd N. & Eagle Glen CEN. 850.25 3.2
1091 Center St E. at Eagle Glen Ct N. 840.15 0
1090 Center St E. at Magill Rd N. 826.41 0
994 Center St E. at Madison Av S. 801.22 0
1089 Center St E. near Madison Av S. 799.21 0
1170 Center St E. between Madison Av S. & Malcom PI N. 796.73 0
1166 Center St E. between Malcom PI N. & Glacier Av N. 793.98 0
1164 Center St E. near Glacier Av N. 791.49 0
993 Center St E. between Glacier Av N. & Washington Av S. 79212 0
1346 North of Center St E. near school property 792.04 0
Notes:

Note the rim/ground elevation is estimated/assumed NOT surveyed.
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Section 5
STORMWATER REGULATIONS

5.1 Introduction

This section includes a review of the existing Town, state, and federal policies,
regulations and ordinances relevant to stormwater management. It then provides a
table that summarizes these regulations and lists recommended actions to bring the
. Town of Eatonville into compliance.

5.2 Relevant Town Policies, Ordinances, and
~ Regulations

This section provides an overview of the Town of Eatonville’s policies, ordinances,
~and regulations relevant to stormwater management. The Town’s regulations are set
forth in the Eatonville Municipal Code (EMC), which includes several chapters related
to environmental requirements. The Town’s Comprehensive Plan and Comprehensive
Storm Drainage Report are also summarized.

521 Eatonville Municipal Code (EMC)

5.2.1.1 Chapfer 13.24 — Storm Drain Utility

This chapter establishes the drainage utility and the corresponding rules and
regulations for the Town including definitions, rates, system development charges,
billing and collection, charges for new construction, collection and penalties with
respect to bill payment, and rate adjustments. It also adopts the Town of Eatonville
Storm Drainage Report.

5.2.1.2 Chapter 15.04 — Environmental Policy

This chapter adopts the policies of the State Environmental Policy Act (SEPA) as
expressed in the Revised Code of Washington (RCW) 43.21C.010 and 43.21C.020.

5.2.1.3 Chapter 15.08 — Shoreline ‘Management Plan (SMP)

This chapter satisfies the requirements of the Shoreline Management Act of 1971.
The document designated as the “Shoreline Management Use Regulations™ for Pierce
County (Title 20), adopted by the Town in 1975 and revised April 1981, is adopted as
the Shoreline Management Master Plan (SMP) of the Town. The SMP sets forth
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environmental designations intended to provide a uniform basis for applying policies
to varying shoreline uses.

The SMP will need to be updated in the future to comply with new state guidelines
once they are completed. On November 29, 2000, Ecology adopted new shoreline
master program guidelines (Chapter 173-26 WAC), however the Shorelines Hearings
Board invalidated those guidelines in August 2001. Parties to the litigation that
resulted in the Hearings Board decision achieved a settlement in December 2002 to -
address the specific issues in the ruling by the Hearings Board, but the new rule to
implement this settlement has not yet been issued by Ecology. The new rule will
provide details on how local governments can achieve the level of protection required
by the Shoreline Management Act. The guidelines will limit the amount and types of
development allowed adjacent to streams, lakes, and marine waters in Washington
State. = The shoreline guidelines will apply only to new development and
redevelopment.

It is the general purpose of the program to encourage uses appropriate to the desired
character of that environment and at the same time to place standards and restrictions
on development and use activities so that they do not disrupt or destroy the character
of that environment. The SMP defines what types of land uses are permitted in the
various shoreline areas and defines setbacks for development. ‘

The SMP is considered an element of the Town of Eatonville’s Comprehensive Plan
and the SMP Use Activity Regulations (as adopted from the Pierce County Shoreline
Management Use Regulations, Chapter 20.20) supplement the Town of Eatonville
Municipal Code.

5.2.1.4 Chapter 15.16 — Wetlands Protection

This chapter was developed to protect wetlands from degradation by requiring site

- planning to avoid or minimize damage to wetlands wherever possible. Most activities

" not dependent upon a wetland location will be located at upland sites, and will achieve
no net loss of regulated wetlands by requiring restoration or enhancement of degraded
wetland or creation of new wetland to offset losses that are unavoidable.

5.2.1.5 Chapter 15.20 — Sensitive Areas

This chapter was developed to comply with the requirements of the Growth
Management Act, which was passed by the Washington State Legislature in 1990.
The Growth Management Act is discussed in greater detail later in this section;
however, a brief summary as it relates to the EMC is given here.

The Growth Management Act requires the fastest growing counties (including Pierce
County and the municipalities within Pierce County) to comply with the Act. The Act
requires these municipalities to develop local comprehensive land use plans and
development regulations. It also requires that municipalities classify, designate, and
develop regulations to protect certain critical areas prior to the completion of
comprehensive land use plans. These critical areas include:

B Fish and Wildlife Habitat Conservation Areas
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Wetlands
Aquifer recharge areas

Geologically hazardous areas

Flood hazard areas

The intent of the critical area designation is to require municipalities to provide
regulatory protection of these critical areas prior to the development and adoption of
comprehensive land use plans that meet the standards of the Act. In this way, the
conservation of critical areas can be accomplished while more detailed studies and
discussions occur during the development of comprehensive plans that will ultimately
determine a long-term approach to critical area protection.

EMC Chapter 15.20 includes critical environmental area protection goals; definition of
regulated activities; permit process and application requirements; rating system for
streams and wetlands; required buffer areas for streams and wetlands; road and utility
development requirements in critical areas; stormwater drainage and erosion control
requirements; and allowed development activities in streams, wetlands and buffers.

5.2.1.6 Chapter 15.24 — Flood Damage Prevention

This chapter satisfies the requirements for the Town's participation in the Federal
Flood Insurance Program. This chapter adopts by reference a 1986 Federal Insurance
Administration (FIA) report entitled “Flood Insurance Study, Town of Eatonville,
Washington, Pierce County” and associated Flood Insurance Rate Maps (FIRM),
which establish the areas of special flood hazard. Special flood hazard areas are
subject to a one percent or greater chance of flooding in any given year as shown in
the above-mentioned maps.  This chapter establishes a development permit
application, review procedures, and new development standards for proposed
development in special flood hazard areas.

- 5.2.1.7 Chapter 16.54 — Stormwater Management and Erosion Control

This chapter was developed to control the adverse effects of erosion and sedimentation
related to buildings and construction (EMC Title 16). Chapter 16.54 adopts the 1997
Pierce County Stormwater Management and Site Development Manual.

- 5.2.2° Eatonville Comprehensive Plan

The 1993 Comprehensive Plan and EIS was developed to meet the requirements of the
Growth Management Act (GMA). The plan contains several elements, including
environmental protection, housing economic development, community facilities and
services, land use, transportation and utilities.

5.2.3 Eatonville Comprehensive Storm Drainage Report

The 1986 Eatonville Comprehensive Storm Drainage Report was developed to
promote sound development policies and storm drainage planning. It provided a
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sample drainage ordinance which described and defined general procedures and
requirements. The report also included more specific development procedures and
requirements.

The report describes the existing system including area soils, topography, and drainage
system capacities. Future development potential is addressed with respect to drainage
issues. A series of recommendations are made to establish -a consistent approach for
stormwater management, and a list of capital improvement projects is recommended.

The report was a cursory look at the existing drainage patterns within the Town that
were easily visible. No inventory , or hydraulic analysis of the drainage system was
performed, nor was a hydrologic analysis performed to estimate amounts of runoff in
different frequency events.

The Storm Drainage Report was adopted as part of the Eatonville Municipal Code
(EMC) Chapter 13.24 establishing a storm drainage utility.

9.2.4 Eatonville Flood Insurance Study (FEMA, 1986)

This study investigates the existence and severity of flood hazards in the Town and
aids in the administration of the National Flood Insurance Act of 1968 and the Flood
Disaster Protection Act of 1973. This study identified a 100-year floodplain and
floodway, as mandated by the National Flood Insurance Program (NFIP). This study
is adopted in the Town of Eatonville’s Municipal Code Chapter 15.24 described
earlier in this section. '

5.3 Relevant State Regulations and Programs

5.3.1 Puget Sound Water Quality Action Team and Work Plan
- (Puget Sound Plan Requirements)

The Puget Sound Water Quality Protection Act, passed during the 1996 Legislative
session, creates a new approach to water quality protection in the Puget Sound Basin.
A 13-member Puget Sound Water Quality Action Team and nine-member Puget
Sound Council now lead water quality protection efforts in the Puget Sound Basin.
The Action Team assumes responsibility for implementing the 1994 Puget Sound
Water Quality Management Plan (see below), which was previously the responsibility
of the Puget Sound Water Quality Authority (PSWQA). The Action Team, with
guidance from the Puget Sound Council, must also develop biennial work plans that
identify both state and local actions necessary to correct regional water quality
problems. It is the policy of the state to implement the 1994 Puget Sound Water
- Quality Management Plan to the maximum extent possible.

5.3.1.1 Puget Sound Water Quality Management Plan

The Puget Sound Water Quality Management Plan (Puget Sound Plan), establishes a
comprehensive plan to protect and improve water quality and aquatic resources in
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Puget Sound. The PSWQA was directed to identify water quality problems and
corresponding pollution sources affecting marine life and human health, and to
develop effective pollution control and management programs that could be
implemented in a comprehensive multi-jurisdictional manner throughout the Puget
Sound basin.

The 1994 plan incorporates and builds on the Authority’s 1991, 1989, and 1987
management plans. The 1994 plan is also the draft Puget Sound Comprehensive
Conservation and Management Plan (CCMP) under the Puget- Sound Estuary
Program, as authorized by the federal Clean Water Act.

‘As noted above, the Puget Sound Water Quality Action Team replaced the PSWQA
during the 1996 Legislative session. While the PSWQA no longer exists, the intent of
the Puget Sound Action Team is to implement the many elements of the 1994 Puget
Sound Plan. A number of programs regarding stormwater management have been
included in the 1994 plan. State authority to require jurisdictions to implement the
provisions contained within the 1994 Puget Sound Plan is inherent in the 1996 Puget
Sound Water Quality Protection Act, discussed previously. These programs are as
follows: '

53.1.1.1 Development Standards and Operations and Maintenance Programs for all
Municipalities

The provisions within the 1994 Puget Sound Plan for achieving the program’s goal of
controlling pollution from stormwater is to implement best management practices
(BMPs), assess their effectiveness, and, as necessary, require further water quality
controls that may include treatment. This includes a requirement for jurisdictions to
adopt a stormwater management ordinance (or ordinances) with minimum standards
for new development and redevelopment. The ordinances are to be substantially
equivalent to Ecology’s model ordinances. '

These ordinances shall address, at a minimum: (1) the control of off-site water quality
and quantity impacts; (2) the use of source control best management practices and
treatment best management practices; (3)the effective treatment, using best
management practices, of the 6-month design storm for proposed development; (4) the
use of infiltration, with appropriate precautions, as the first consideration in
stormwater management; (5) the protection of stream channels and wetlands;
(6) erosion and sedimentation control for new construction and redevelopment
projects; (7) local enforcement of these stormwater controls.

In addition, each municipality shall also develop and enforce operation and
maintenance programs and ordinances for new and existing public and private
stormwater systems. Each municipality shall maintain records of new public and
private storm drainage systems and appurtenances.

The 1994 plan also requires that in conjunction with the runoff control ordinances for
new development and redevelopment, each jurisdiction shall adopt a stormwater
management technical manual containing state-approved BMPs. A local government
may adopt the Ecology Technical Manual or prepare its own technical manual as long

R:\Seattle\1 1-00616-10000 Eatonville Storm Water\Report - DRAFT\SectionS.doc  1/7/03 R. W. Beck 5-5



Section 5

as it has technical standards equivalent to those included in Ecology’s 2001
Stormwater Management Manual for Western Washington.

Education programs to inform citizens about stormwater and its effects on water
quality, flooding, and fish-wildlife habitat, and to discourage dumping of waste
material or pollutants into storm drains, are also included in the Education and Public
Involvement Program and the Household Hazardous Waste Program sections of the
1994 plan.

Each municipality that adopts a comprehensive land use plan and development
regulations under the provisions of Chapter 36-70A RCW (the Growth Management
Act), shall incorporate the goals of the local stormwater program into the goals of the
comprehensive plan and shall incorporate the stormwater management ordinances into
the development regulations.

Consistent with the Growth Management Act, each local jurisdiction in the Puget
Sound Basin is expected to cooperate with neighboring jurisdictions in growth
management, stormwater planning and stormwater basin planning.

Ecology will monitor compliance with these requirements, reviewing the status of
municipality operation and maintenance and runoff control programs every two years
to ensure consistent and adequate implementation. Ecology’s oversight role shall
pertain only to compliance with the objectives of the plan’s stormwater program and
appropriate rules and statutes and technical suggestions to improve implementation.
This should ensure maximum flexibility and creativity for local governments to
resolve site-specific stormwater problems in accordance with their land use and other
local policies. : ‘

Comprehensive Urban Stormwater Programs

Each municipality must develop and implement a comprehensive stormwater
management program in order to:

B Control erosion and manage the quantity and the quality of stormwater runoff
- from public and private activities.

®  Protect and enhance water quality, and achieve water quality and sediment quality
standards. :

®m  Reduce the discharge of pollutants to the maximum extent practicable within the
“constraints of federal and state laws.

®  Protect beneficial uses, as described in Chapter 173-201 WAC. ‘

m  Achieve the four items above in a manner that makes efficient use of limited
resources to address the most critical problems first.

Each urban stormwater program shall seek to control the quality and quantity of runoff
from public facilities and industrial, commercial, and residential areas, including
streets and roads. Each program shall cover both new and existing development.
Early action by urbanized areas that are prepared to implement stormwater control
programs is encouraged. Emphasis shall be placed on controlling stormwater through
source controls and BMPs. Where local programs are not effectively solving
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stormwater problems, Ecology shall ensure compliance through its oversight role.
Each municipality shall have the flexibility to design its own program, but the content,
priorities, and deadlines for compliance shall be subject to review by Ecology for
consistency with the Puget Sound Plan.

In some cases, significant stormwater problems may be originating in urbanized areas
outside of a local jurisdiction. In those situations, the sequencing of areas for urban
stormwater programs may be modified to address problems in shared watersheds. The
neighboring jurisdictions will develop local coordination mechanisms te_cooperatively
resolve the identified problems. Where joint programs are not developed, Ecology
shall ensure consistency in programs through its oversight role.

At a minimum, each urban stormwater program shall include:

m Identification and ranking of significant pollutant sources and their relationship to
the drainage system and water bodies through an ongoing assessment program.

m Investigations and corrective actions of problem storm drains.

m  Programs. for operation and maintenance of storm drains, detention systems,
ditches and culverts.

M A water quality response program, to investigate sources of pollutants, and
respond to citizen complaints or emergencies such as spills, fish kills, illegal
hookups, dumping and other water quality problems. These investigations should
be used to support compliance/enforcement efforts.

M Assurance of adequate local funding for the stormwater program through surface
water utilities, sewer charges, fees, or other revenue-generating sources.

m  Local coordination arrangements such as interlocal agreements, joint programs,
consistent standards, or regional boards or committees.

m Ordinances requiring implementation of stormwater controls for new
development and redevelopment.

B A stormwater public education program aimed at residents, businesses and
industries in the urban area. -

m Inspection, compliance, and enforcement measures.

®  An implementation schedule.

m If, after implementation of the control measures listed in the points above, there
are still discharges that cause significant environmental problems, retrofitting of
existing development and/or treatment of discharges from new and existing
development may be required. :

Stormwater quality in public stormwater systems in commercial and industrial areas
shall have a high priority in the municipal programs. Ecology shall determine, in
compliance with EPA regulations and in consultation with local governments, the
appropriate approach to controlling stormwater discharges from industrial and
commercial facilities that are not currently required to have stormwater NPDES or
point source discharge permits. Stormwater controls are included in NPDES permits
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for discharges of stormwater from commercial and industrial point source fac111t1es
‘which are addressed in the Industrial Discharges Program.

Ecology shall have oversight responsibilities for the urban stormwater programs.
Ecology shall review each urban stormwater program every two years to ensure
consistent and adequate implementation and report to the Action Team.

5.3.1.1.2 Local Government Stormwater Assistance Service

The intent of the 1994 Puget Sound Plan and subsequent Puget Sound Water Quality
Work Plan is to provide technical assistance to local governments through staff who
have hands-on experience with (1) the design and implementation of stormwater
programs at the local level, (2) current Best Management Practices for stormwater,
and (3) local basin characteristics. Ecology shall assist the municipality with current
stormwater expertise to establish a technical assistance service.

This service will support the exchange of technical information and assistance on
stormwater among local governments, will train Ecology and local government staff in
current practices and real world application and problems in stormwater technology,
and will operate as an integral part of the state technical assistance program. The
service will have the goal of acting as an in-the-field branch of Ecology’s technical
assistance pro gram.

5.3.1.1.3 Guidance and Model Ordinances

Ecology will prepare and update guidance and model ordinances for stormwater
programs for all municipalities and for comprehensive urban stormwater programs.
All municipalities will adopt stormwater programs that include minimum requirements
for new development and redevelopment set by the plan and in guidance developed by
Ecology.

The guidance shall include:

B Procedures for developing local programs, including procedures for review and
approval of programs.

B Minimum requirements for runoff controls and system maintenance required in
local ordinances.

®m  Minimum requirements for control of private sector maintenance of private
drainage systems.

B Minimum requirements for operation and maintenance programs, including
record keeping requirements for drainage systems and facilities.

B Methods for assuring practical and appropriate disposal procedures for decant

water, solid, and other substances from drainage system clean out and

 maintenance. Methods shall address catch basins, oil/water separators, pipelines,
swells, detention/ retention basins and other appropriate drainage elements.

Additionally, the guidance for the comprehensive urban stormwater programs will
include:
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®  Procedures for identification and ranking of significant pollutant sources and their
relationship to the drainage system and water bodies

m  Procedures for source tracing investigations, including sampling of problem storm
drains.

W  Procedures for investigations, implementation of spill control measures,
enforcement, and remedial actions.

m  Methods for assuring adequate local funding for the urban stormwater program.

Provisions for agreements with neighboring jurisdictions when stormwater and
watersheds do not follow jurisdictional boundaries.

Requirements for public education programs.
Requirements for retrofitting and/or treatment measures, if necessary.
Procedures for inspection, compliance, and enforcement measures.

Requirements for implementation schedules.

Methods to coordinate stormwater management with other watershed habitat
protection and growth management activities.

The guidance will lay out acceptable approaches to control stormwater from new
development and redevelopment, such as water quality policies for use in SEPA,
NPDES, and other permit decisions; density controls to limit development in sensitive
areas; development standards to limit the amount of impervious surfaces; regional
detention ponds; oil separators or other treatment facilities; grading and drainage
ordinances; erosion control programs; buffers next to waterways; preservation of
wetlands; and other appropriate elements.

5.3.2 Washingtbn State Department of Fish and Wildlife
(WSDFW)/Hydraulic Project Approval (HPA) |

The Washington State Department of Fish and Wildlife (WSDFW) requires a
Hydraulic Project Approval (HPA) for construction activities that use, divert, obstruct,
or change the natural flow or bed of any waters of the state (RCW 75.20.100). The
purpose of the requirements, which are administered through the HPA permit process,
is to protect fish habitat in stream channels and prevent erosion, and to protect
freshwater and near-shore marine aquatic life. Any construction activity such as
channel widening or culvert improvements within the ordinary high water of any
stream would fall under the HPA permit requirements. In some instances, WSDFW is
also extending their permitting authority to include developments creating new
impervious surfaces in excess of 5,000 square feet even if the project does not include
work within the ordinary high water mark. The rationale for extending their permit
authority is that such a project will affect the hydrologic regime of downstream stream
habitats.
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5.3.3 Growth Management Act (GMA)

Enacted on July 1, 1990, the Growth Management Act (GMA), is intended to manage
growth in Washington’s fastest growing counties through the adoption of local
comprehensive land use plans and development regulations. A 1995 GMA
amendment requires all counties and cities in Washington to include the best available
science in developing policies and development regulations to protect the functions
and values of critical areas.

5.3.4 State Fioodplain Regulations

Chapter 86.16 RCW establishes statewide authority through regulations promulgated
by Ecology for coordinating the floodplain management regulation elements of the
National Flood Insurance Program (NFIP). Under Chapter 173-158 WAC, Ecology
requires local governments to adopt and administer regulatory programs compliant
with the minimum standards of the NFIP. Ecology provides technical assistance to
local governments for both identifying the location of the 100-year (base) floodplain
and in administering their floodplain management ordinances.

Ecology also establishes land management criteria in the base floodplain area by
adopting the federal standards and definitions contained in 44 CFR, Parts 59 and 60,
as minimum state standards. In addition to adopting the federal standards, the state
regulations provide for additional regulatlon of residential development in the
floodplain.

A Flood Insurance Study and associated Flood Insurance Rate Maps for the Town of
Eatonville were published in July 1986 and adopted by the Town as discussed in Part
5.2 of this section.

9.4 Relevant Federal Regulations & Programs

5.4.1 National Pollutant Discharge Elimination System

5.4.11 Federal Stormwater Management Policy

In 1990, the federal government adopted the National Pollutant Discharge Elimination
System (NPDES) Phase I Rule, which addressed priority sources of pollutant runoff,
including stormwater pollution from medium and large Municipal Separate Storm
Sewer Systems (MS4s), industrial sources, and construction 51tes disturbing at least
five acres.

In 1999, the federal government adopted the NPDES Phase II Rule that primarily
regulates smaller MS4s not covered under Phase I and construction activities of
between one and five acres. Under the 1999 NPDES Phase II Rule and Ecology’s
list of Phase II communities, the Town of Eatonville will not be required to obtain
an NPDES Phase I1 permit because it does not meet the threshold requirements
for an Urbanized Area. The following information is provided for reference only.
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5.4.1.2 NPDES Phase |l Objectives

The United States Environmental Protection Agehcy’s (EPA’s) objectives in
developing the Phase II regulations include: '

®  Providing a comprehensive stormwater program that designates and controls
additional sources of stormwater discharges to protect water quality, pursuant to
CWS Section 402 (p)(6)

m  Addressing discharges of stormwater from activities not addressed by Phase I,
including:

m  All construction site activities involving clearing, grading and excavating
land equal to or greater than one acre (including projects that are comprised
of several sites of less than one acre each)

m  “Light” industrial activities. not exposed to stormwater (light industrial
activities exposed to stormwater are covered under Phase I)

m  MS4s located in urbanized areas not covered under Phase 1

m  Municipally owned industrial facilities that were addressed under Phase I but
~granted an extension under ISTEA (Intermodal Surface Transportation
Efficiency Act)

® Facilitating and promoting watershed planning as a framework for implementing
water quality programs wherever possible

EPA aims to achieve these objectives by balancing nationwide automatic designation
and locally based designation. EPA will designate, on a nationwide basis, that the
'NPDES Phase II rule is applicable to the following:

®  Stormwater discharges from small MS4s located in urbanized areas

®m- Construction act1v1t1es that result in land disturbance equal to or greater than one
acre

EPA believes that these designation criteria address the main sources of stormwater
pollution causing significant degradation of surface waters. Permitting authorities
(Ecology, in Washington State) may designate additional Phase II permittees, such as
additional small MS4s and categories or individual sources of stormwater discharges
that are problematic in specific communities.

5.4.1.3 NPDES Phase Il Permitting Authority for the State of Washlngton

The State of Washington is authorized to administer the federal NPDES program and
Ecology is the state agency with responsibility for the following:

®m  Issuing NPDES permits
® Issuing the menu of appropriate BMPs in cases of general permits
m  Supporting local programs:

m  Overseeing programs
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m  Ensuring municipalities have adequate legal authority
m  Providing Technical Assistance
m  Providing waivers for some or all permit requirements

Ecology has stated that it will issue one general permit for all Phase II permittees that
will describe permit conditions for all small MS4s in order for them to be in
compliance with the federal NPDES Phase II Rule. According to the federal rule,
- each Phase II permittee is required to submit a notice of intent (NOI) to be covered
under the general permit as well as the permit application by March 10, 2003. In
Washington, these two documents are combined into a single permit application.

According to the federal rule the NPDES permitting authority (Ecology) was supposed
to issue a final general permit by December 8, 2002. Based on recent conversations
with Ecology, the expected date for issuance of the final general permit ranges
between Fall 2003 and Fall 2004. The expiration date of the first permit term for the
general permit will be five years after its issuance.

The federal rule specifies that the régulated MS4 programs, described in this case in
Ecology’s general permit, must be developed and implemented within the first five
~ year permit term. :

5.4.1.4 Stormwater Management Requirements under NPDES Phase ||

(1) For MS4s

The EPA requires, under the Phase II regulation, that all owners/operators of small
MS4s reduce the discharge of pollutants from a regulated system to the “maximum
extent practicable” to protect water quality (Federal Register Vol. 63, p. 1574). Ata
minimum, jurisdictions regulated under Phase II must:

m  Specify BMPs for six minimum control measures and implement them to the
“maximum extent practicable.”

m  Identify measurable goals for control measures.
m  Show an implementation schedule of activities or frequency of activities. |
m  Define the entity responsible for implementation.

(2) For Construction and Other Activities

Construction activities that disturb one to five acres must also be regulated under an
NPDES Phase II permit. The NPDES permitting authority may also require that other
facilities and industrial and construction activities, as well as small MS4s outside
urbanized areas, be designated on a case-by-case or categorical basis.

Each of these requirements is discussed in more detail in the subsections that follow.

5.4.1.5 BMPs for Six Minimum Control Measures

Municipal stormwater management programs must specify best management practices
(BMPs) for the following six minimum control measures:

5-12 R. W. Beck R:\Seattle\1 1-00616-10000 Eatonville Storm Water\Report - DRAFT\SectionS.doc 1/7/03



GLOBAL STORMWATER REGULATIONS

(1) Public Education and Outreach Minimum Control Measure

m A public education program must be implemented to distribute educational
materials to the community. '

m  The community should be made aware about the impacts of stormwater
discharges to waterbodies and the steps needed to reduce stormwater
pollution

m  Municipalities are encouraged to work with other governmental entities and
- civic, environmental, and industrial organizations to develop an
education/outreach program more efficiently '

(2) Public Participation/Involvement Minimum Control Measure

'm The public must be involved in developing the municipality’s stormwater
program by following applicable state, tribal and local public notice
- requirements. _

m  All economic and ethnic groups should be included.

| Exaxﬁples of public involvement/participation that should be considered
include public hearings, citizen advisory boards, and working with citizen
volunteers.

(3) Ilicit Discharge Detection and Elimination Minimum Control Measure

m  The goal of this control measure is for the Phase II MS4 permittee to
demonstrate awareness of their system, using maps or other existing
documents.

m  They also must dévelop a storm sewer system map that shows all outfalls,
and the location/name of all waters of the US that receive discharges.

m A Phase II MS4 permittee must effectively prohibit'illicit discharges into the
separate storm sewer system.

m  Appropriate enforcement procedures must be implemented.

m A Phase II MS4 permittee must develop and implement a plan to detect and
address illicit discharges (including illegal dumping) to the system.

m  Public employees, businesses, and the general public must be informed of the
" hazards associated with illegal discharges and improper disposal of waste.
(4) Construction Site Runoff Control Minimum Control Measure

x  Phase II MS4 permittees must develop, implement, and enforce a program to
reduce nonpoint source pollution from construction sites with a land
disturbance of more than one acre.

m A regulatory mechanism must be used to control erosion and sediment from .
applicable construction sites to the maximum extent practicable and
allowable under state, tribal or local law.

m  Existing erosion and sediment control ordinances may suffice, if approved by
the NPDES permitting authority.
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(5) Post-Construction Runoff Control Minimum Control Measure

m  Phase II MS4 permittee must develop, implement, and enforce a program that
addresses stormwater runoff from new development and redevelopment
projects that result in land disturbances of at least an acre and that discharge
to their MS4.

m  Appropriate structural and non-structural BMPs must be used.
m  Controls must ensure that water quality impacts are minimized.

n Adeqliate long-term operation and maintenance of BMPs connected to a
regulated MS4 must be addressed.

m The goal, at a minimum, should be to maintain pre-development runoff
conditions.

m  EPA encourages the use of preventive measures, including non-structural
BMPs, which are usually thought to be more cost-effective.

(6) Pollution Prevention/GoodHousekeeping Minimum Control Measure

m Phase II MS4 permittees must develop and implement cost-effective
operation and maintenance, as well as training programs, with the goal of
preventing or reducing pollutant runoff from municipal operations.

5.4.1.6 Measurable Goals for Control Measures

The requirement allowing each permittee to identify its own measurable goals for each
control measure is unique to Phase II. Communities regulated under Phase I were
subject to more prescriptive compliance requirements. Examples of measurable goals
include:

m Inspecting or repairing a certain number of drain inlets each year.
m  Conducting street-sweeping operations a certain number of times each year.
m Inspecting municipal right-of-ways to identify illicit discharges.

m  Conducting a certain number of training classes for municipal operations each
year.

m  Reporting the help of a certain number of volunteers each year to perform water
quality monitoring or education/outreach activities.

5.4.1.7 Implementation Schedule of Activities or Frequency of Activities

Regulated communities must show an implementation schedule of activities or
frequency of activities that will be done as part of the stormwater management
program. An example might include the following entries:

Sweep Town streets X times per year
Vacuum storm drain inlets ' Y times per year
Conduct classroom stormwater education Z times per year
Implement Household Hazardous Waste Program by a certain date
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5.4.1.8 Entity Responsible for Implementation

Regulated communities must also indicate who is responsible for the stormwater
management program. There must be one entity or person responsible for the entire
program.

The Phase II regulations are amenable to creative implementation strategies, as they
encourage communities to take a watershed or cooperative approach. Communities
may also be covered under a neighboring Phase I community, or allow another entity,
such as a county, to implement certain minimum control measures or portions of
minimum control measures. The regulated entity, however, is still responsible for
complying with the requirements of the permit.

54.1.9 Phase Il Permitting Process

Because Eatonville does not meet the NPDES Phase II Rule threshold requirements,
the Phase II Rule as it relates to MS4s will not be applicable to the Town. The Phase
II Program for Construction Activities and Industrial Activities still applies to the
Town. This section is provided for informational purposes.

5.41.9.1 Phase Il Small MS4

A general permit will most likely be issued by Ecology to cover Phase II MS4s in
Washington. Permittees will need to submit a permit application Ecology to be
covered under a general permit by March 10, 2003. As part of this application, an
applicant may be required to identify and submit the following information:

"~ ®  The BMPs that will be implemented.
m  The measurable goals for the minimum control measures.

® The month and year in which each BMP will be started and completed 6r the
frequency of action if it is ongoing..

m  The person(s) responsible for implementing or coordinating the stormwater-
management program.

5.4.1.9.2 Phase Il Regulated Construction Site

Under the Phase I program, for land disturbing activities greater than five acres, a
notice of intent (NOI) was required for coverage under a general construction permit.
For the Phase II Rule, EPA is not specifying NOI requirements for construction sites
of between one and five acres applying for coverage under a general permit. While
EPA recognizes the benefit of NOIs—which allow for better outreach and
dissemination of information—federal regulators are sensitive to the burden being
placed on the regulated community and on the NPDES regulators. Therefore, it is up
to Ecology, as the NPDES permitting authority, to determine whether it will require
NOI submission for construction sites disturbing less than five acres. Ecology is -
currently revising its construction stormwater general permit and expects to reissue
this permit in June 2003.
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5.4.1.9.3 Phase Il Industrial Stormwater Permit

Industrial sites requiring permits as determined by standard industrial classification
(SIC) codes are required to obtain an NPDES permit for industrial activities. Some
Town facilities may subject to this requirement, possibly including the Town’s
wastewater treatment plant if it has a capacity greater than 1 MGD, and the road
maintenance yard. The deadline for permit application is January 30, 2003.

Ecology issued its.current Industrial Stormwater General Permit in August 2002.
Since that date, the permit has been appealed, and hearing on the issues raised by the
appeals is scheduled to begin in June 2003. In the meantime, Ecology’s current permit
is applicable, and the permit application can be obtained from Ecology’s website.

5.4.1.10 NDPES Phase Il Ongoing Requirements

Under the Phase II rule, regulated communities must conduct periodic evaluations and
assessments of their stormwater management practices, maintain records, and prepare
required reports according to Table 5-1. '
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Table 5-1
Minimum Reporting Requirements

Evaluation and

Assessment Requirements  Record Keeping Requirements Reporting Requirements
s Evaluate program m  Keep records required by the NPDES = Submit annual reports to the
compliance permitting authority for at least three permitting authority for the first
years permit term
“m  Evaluate the m  Submit the records when requested by =  Insubsequent terms, submit reports
appropriateness of the permitting authority in years two and four or more
identified BMPs ‘ frequently as required
s Evaluate progresstoward m  Make records and stormwater m  Reports should include:
achieving measurable goals management plan accessible to the = Status of permit condition -
public during regular working hours compliance
The NEDES permitling * A reasonable copying fee may be = Appropriateness of ldenhfed
authority may determine charged BMPs
monitoring requirements . :
g Advance notice of up to two days * Progress toward achieving

appropriate to your for copying may be requested

watershed. EPA-encourages measurable goals for each

participation in a group - Mmeasure
monitoring project. - = Results of data collected and
' analyzed during the reporting
period

= A summary of the activities that
will take place during the next
reporting period

= Any changes in measurable
goals

5.4.2 Endangered Species Act (ESA)
5.4.1.11 Overview

When evaluating the Town’s stormwater program, it is important to be aware of how
the ESA (as it relates to fish species) can impact the Town’s activities. Puget Sound
and its tributary streams in the vicinity of the Town of Eatonville provide habitat, or
may provide habitat, for aquatic species listed as threatened or endangered under the
Endangered Species Act of 1973. The ESA prohibits killing or harming an
endangered species in any way, including significant modification of critical habitat
for that species. The ESA requires federal agencies to develop programs to conserve
endangered and threatened species and assist in species recovery. Under the ESA, a
species likely to become extinct in the foreseeable future is categorized as

“endangered” while one likely to become endangered unless action is taken is
categorized as “threatened.”

The ESA is jointly administered by the Secretaries of the Department of Commerce
(DOC) and the Department of the Interior (DOI) (16 U.S.C. § 1532 [15]). The
National Marine Fisheries Service (NMFS), an agency under the DOC, is responsible
for marine species including anadromous fish, some sea turtles, and marine mammals.
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The U.S. Fish and Wildlife Service (USFWS), an agency under the DOI, is
responsible for terrestrial species and resident aquatic species.

Although the ESA is a federal statute, its implementation can affect local jurisdictions

and their citizens in several ways. A listing can potentially affect a wide variety of

activities including, but not limited to, stormwater management practices,

infrastructure improvements, land use planning, maintenance of existing facilities, and
- private development proposals.

The body of federal legislation that is commonly termed the “Endangered Species
Act” is comprised of 11 sections, six of which are commonly referenced in relation to
regulatory actions. These include:

Section 4: Determination of Endangered and Threatened Species;
Section 6: Cooperation With States; \

Section 7: Interagency Cooperation;

Section 9: Prohibited Acts§

“Section 10: Exceptibns; and

Section 11: Penalties and Enforcement.

9.4.1.12 Section 4: The 4(d) Rulemaking Process

In June 2000, the NMFS adopted a rule prohibiting the “take” (which includes harass,
harm, pursue, hunt, shoot, wound, kill, trap, or collect; or to attempt any of these
things) of 14 groups of salmon and steelhead listed as threatened under the ESA.
" NMFS adopted the take rule under section 4(d) of the ESA. This rule prohibits
anyone from taking a listed salmon or steelhead, except in cases where the take is
associated with an approved program. The 4(d) rule approves some specific existing
state and local programs, and creates a means for NMFS to approve additional
programs if they meet certain standards set out in the rule. The 4(d) rule for salmon
took effect 180 days after it was published in the Federal Register (January 2001).
The 4(d) rule for steelhead took effect 60 days after it was published in the Federal
Register (September 2000).

In addition to the 4(d) rule, the ESA provides a variety of tools for saving species
threatened with extinction. Under section 7 of the ESA, no Federal agency may fund,
permit or carry out any activity that will jeopardize their continued existence. That is
why projects that require a federal permit or have federal funding must go through a
“consultation” with NMFS (for salmon and steelhead) or the USFWS (for Bull Trout).
This “consultation” is to make sure that the project will adequately limit any impacts
and qualify for an “incidental” take of listed species. Another tool is under Section 10
of the ESA that allows NMFS to issue incidental take permits for specific activities
like research that usually do not apply to a municipality.

Back under Section 4(d), the ESA requires that activities of state and local
governments, tribes, and private citizens be controlled so they do not lead to extinction
of listed species. To comply with this, NMFS has established protective rules for
threatened species. The rules need not prohibit all “take” though. The 4(d) rule can
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“limit” the situations to which the take prohibitions apply. But NMFS offers 4(d)
“limits” only for those programs or activities that will not impair properly functioning
habitat of listed species. In accordance with this provision, NMFS has established 13
general categories of programs that can qualify for 4(d) limits on the take prohibitions.
NMEFS will evaluate programs under these 13 categories that wish to be granted a 4(d)
limit on take prohibitions. Limit No. 10 — Road Maintenance is a category where a
- municipal program could be evaluated by NMFS for a 4(d) limit on take prohibitions.
Limit No. 12 — Municipal, Residential, Commercial, and Industrial Development and
Redevelopment (MRCI) is another category where a municipal program could be
evaluated by NMFS for a 4(d) limit on take prohibitions. - The Tri County effort
described below has obtained NMFS approval of Road Maintenance and is working to -
obtain NMFS approval of MRCI programs so that any jurisdiction that adopts these
programs would then be eligible for the 4(d) limit on take prohibition.

The ESA does not directly requlre jurisdictions to change their practices to conform to
the take limits described in the final rule. The take limits provide a way for
jurisdictions to make sure an activity or program does not violate the take prohibitions.

~ Without this assurance, jurisdictions would risk ESA penalties when an activity in
question is determined to result in a take of a listed fish.

The 4(d) rule also provides a list of activities that have a high risk of resulting in a
“take™ of the listed threatened or endangered salmonids. The following list includes
items that could be included in design standards that would prohibit activities that the
4(d) rule has determined are likely to result in injury or harm to listed salmonids.
Town design standards should prohibit:

m  Construction of structures like culverts, berms, or dams that eliminate or 1mpede a
listed species’ ability to migrate or gain access to habitat.

m  Removal, addition, or alteration of rocks, soil, gravel, vegetation or other physical
structures that are essential to the integrity and function of a listed species’
habitat.

- m Removal of water or otherwise altering streamflow in a manner that significantly
impairs spawning, migration, feeding, or other essential behavioral patterns.

m  Construction of dams or water diversion structures with inadequate fish screens or
passage facilities.

m  Construction of inadequate bridges, roads, or trails on stream banks or unstable
' hill slopes adjacent to or above a listed species’ habitat.

m  Operations that substantially disturb soil and increase the amount of sediment
going into streams.

The following list includes items that should be included in the Town’s regulations SO
that these activities that the 4(d) rule has determined are hkely to result in injury or
harm to listed salmonids would be illegal. :

m  Discharge of pollutants, such as oil, toxic chemicals, radioactivity, carcinogens,
mutagens, teratogens, or organic nutrient-laden water (including sewage water)
into a listed species’ habitat is prohibited.
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B The release of non-indigenous or artificially propagated species into a listed
species’ habitat or into areas where they may gain access to that habitat is
prohibited.

The 4(d) rule has determined that the following list of maintenance related items are
likely to result in injury or harm to listed salmon. The Town’s maintenance program
should not: '

B Maintain structures like culverts, berms, or dams if maintenance eliminates or
impedes a listed species’ ability to migrate or gain access to habitat.

®  Remove, poison, or contaminate plants, fish, wildlife, or other biota that the listed
species requires for feeding, sheltering, or other essential behavioral patterns.

®  Remove, add, or alter rocks, soil, gravel, vegetation or other physical structures
that are essential to the integrity and function of a listed species’ habitat.

B Remove water or otherwise alter streamflow in a manner that significantly
' impairs spawning, migration, feeding, or other essential behavioral patterns.

B Operate dams or water diversion structures with inadequate fish screens or
passage facilities.

B Maintain or operate inadéquate bridges, roads, or trails on stream banks or
unstable hill slopes adjacent to or above a listed species’ habitat.

Chinook salmon in Puget Sound were federally listed as threatened species by the
National Marine Fisheries Services in March of 1999. Bulltrout in Puget Sound and
coastal waters were listed as threatened species by the US Fish and Wildlife Service in
October 1999, and Coho salmon are currently candidate species in the Puget Sound.

The Nisqually River, of which the Mashel River and Lynch Creek are tributaries,
contains Essential Fish Habitat (EFH) for Chinook, Coho, and Pink Salmon under the
Magnuson-Stevens Fishery Conservation and Management Act. EFH means those
waters and substrate are necessary to fish for spawning, breeding, feeding, or growth
to maturity and includes the aquatic areas and their associated physical, chemical, and
biological properties that are used by fish.

The Streamnet Database, at http://www.streamnet.org, confirms that Chinook and .
Coho Salmon are known to spawn and rear in the Nisqually River tributaries in the
vicinity of the Town of Eatonville. Pink Salmon use these tributaries for migration.

5.4.1.13 Section 6: Cooperation with States

Although Section 6 is entitled “Cooperation with States,” the law only requires
agencies to “cooperate to the maximum extent practicable” with the states. Such
cooperation includes “consultation with the states concerned before acquiring any land
or water, or interests therein, for the purpose of conserving any endangered species or
threatened species” (16 U.S.C. § 1535[a]). The ESA does not require the federal
government to delegate any authority to state or local governments concerning the
conservation or recovery of listed species, although provisions for this are made in
Section 10 of the ESA (see below).
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5.4.1.14 Section 7: Federal Responsibilities

Section 7 requires the federal government and its agencies to conserve listed species
and to ensure that any projects or actions it authorizes, funds, or implements are not
likely to jeopardize listed species or destroy or adversely modify their critical habitat.
Under Section 7, the federal agency with permit or funding authority must review a
project to determine if the project “may affect” a listed species (50 C.F.R. § 402.07).
If a project is determined to affect a listed species, the federal agency must consult
with the USFWS or NMFS (or both), depending on the species (50 C.F.R. § 402.14).
An informal or “conference” process is required if a project may affect a proposed
species (50 C.F.R. § 402.13). Section 7 requires the preparation of a Biological
~ Assessment (BA) (also termed Biological Evaluation [BE]) for projects with a federal
link or “nexus” to determine what, if any, effects the project or action may have on a
listed species (50 C.F.R. § 402.12). A BA/BE may also be required for species that
are proposed for listing, but not yet formally listed. At this time, Coho is a candidate
species in the Puget Sound region.

- The purpose of a BA/BE is to review the biological requirements of a listed species to
determine potential effects of the project or action on those species (50 C.F.R. §
402.12). After the consultation process is complete, the USFWS or the NMFS will
issue a Biological Opinion (BO) (50 C.F.R. § 402.15). The BO will determine if the
project or action would. result in “jeopardy” or the destruction or modification of
critical habitat (50 C.F.R. § 402.14[h][3]). If a project or action is determined to affect

~ a species that has been proposed for listing, the federal lead agency must complete an
informal consultation with either the USFWS or NMFS, but the results of the
subsequent conference is non-binding.

Section 7 consultation is only required for projects that may lead to construction. If a
local construction project has a federal nexus, either through federal funding or a
requirement for a federal permit, review of that action will be necessary under Section
7. Common federal permits or actions requiring review under Section 7 include the
following:

m  National Environmental Policy Act (NEPA) reviews for proposed construction
projects;

m Corps of Engineers Clean Water Act Section 10 and Section 404 permits; and

®  Funding for construction projects derived from a federal source.

Funding does not have to be in the form of a direct grant from a federal agency. Many
types of grant programs are administered by state or local agencies, but these
programs often include full or partial federal funding. Such programs include urban
development block grants, clean water programs, and most forms of transportation
funding.

5.4.1.15 Section 9: Prohibition of “Take”

Under Section 9 of the ESA, individuals and groups within U.S. jurisdiction are
specifically prohibited from “taking” or otherwise harming a listed species (16 U.S.C.
§ 1538 [a][1][b]). “Take” means to “harass, harm, pursue, hunt, shoot, wound, kill,

R:\Seattle\11-00616-10000 Eatonville Storm Water'Report - DRAFT\Sections.doc 1/7/03 R. W.Beck 5-21



Section 5

trap, capture, or collect, or to attempt to engage in any such conduct,” any fish,
wildlife, or plant that has been listed as Threatened or Endangered (16 U.S.C. § 1532
[19]). Subsequent interpretation and clarification by federal courts and agencies have
-expanded “harm” to include indirect actions which may result in the death or injury of
protected species including significant habitat modification which may impair
“essential behavior patterns, including breeding, feeding, or sheltering” (50 C.F.R. §
'17.3). :

Whereas the Section 7 process, as stated in the law (16 U.S.C. § 1536) and
implementing regulation (50 C.F.R. § 402), includes specific instructions and
requirements for review by federal agencies, Section 9 simply states “with respect to
any endangered species of fish or wildlife listed pursuant to [Section 4 of the ESA] it
is unlawful for any person subject to the jurisdiction of the United States to take any
such species within the United States or the territorial sea of the United States” (16
U.S.C. § 1538[a][1][b]). While Section 9 arguably includes a much broader range of
- prohibited actions by simply prohibiting take, unlike Section 7, the language of
Section 9 does not include a parallel process by which take is evaluated and
adjudicated. To deal in- part with the ambiguity, the 4(d) rulemaking process often
includes criteria that NMFS or USFWS will use in determining what constitutes
“take.”

5.4.1.16 Section 10: State and Local Involvement

Although the ESA does not require the federal government to impart any authority to
state, or local governments or private parties concerning the conservation or recovery
~ of listed species, the recent policy of federal agencies has been to provide state and
local governments and large private landowners the opportunity to develop and
implemented their own protection and conservation measures. These are
accomplished through voluntary, although legally binding, agreements provided for
under Section 10 of the ESA (16 U.S.C. § 1530). The types of agreements allowed
under Séction 10 include Candidate Conservation Agreements, Safe Harbor
Agreements, and Habitat Conservation Plans (HCPs). These plans can provide
specific legal protection for actions not included as exemptions under 4(d) rules, but
these agreements require a significant amount of coordination and legal efforts to
implement.

' 5.4.1.17 Section 11: Third Party Lawsuits

Section 11 of the ESA specifically enables “citizen suits” for the purpose of: 1)
enjoining a person or agency alleged in volition of any provision in the ESA; 2)
compelling federal agencies to list a specific species; and 3) compelling the
government to enforce protective measures upon the listing of a species (16 U.S.C. §
- 1540 [g][1]). In addition, Section 11 provides specific penalties for violations of the
ESA including civil fines and criminal judgements (16 U.S.C. § 1540 [a] and (16
U.S.C. § 1540 [b], respectively).
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5.4.1.18 ESA as it Relates to Eatonville

ESA regulated species occurring or having the potential to occur in the vicinity of the
Town of Eatonville, as indicated in Section 4, would be identified by either the
National Oceanic and Atmospheric Administration (NOAA) Fisheries (formerly
National Marine Fisheries Service (NMF S)) or the U.S. Fish and Wildlife Services
(USFWS).

5.4.1.19 County and Local Efforts to Respond to ESA

At the time when ESA listings of threatened fish species occurred, it was recognized
by all levels of government that planning and regulatory activities in the region needed
to be reevaluated. In addition, development and business interests began to inquire as
to how this listing would affect them. To prepare a response to the listings that would
-attempt to consider all public and private needs in a coordinated fashion; several
different planning and analysis efforts were begun. The following section presents a
brief description of ESA response activities that are now ongomg that could affect
stormwater planning in the Town of Eatonville.

Even before the National Marine Fisheries Service (NMFS) formally proposed that
wild native Chinook salmon in the Puget Sound basin be listed as threatened under the
Endangered Species Act, Pierce County, and other jurisdictions had begun to evaluate
~ what they might do individually and together to address the reasons for salmon
decline. The process of evaluating the current health and viability of the Chinook in
each watershed began with compilation of data describing habitat conditions,
population distribution and abundance. Along with these fisheries assessments, two
other efforts were begun. An analysis was initiated of the actions each government
body regularly undertakes, funds, or permits others to undertake, which could affect
potentially listed salmon species and their habitat. An inventory was also begun to
identify all the projects currently underway, and those expected to begin soon, that
included federal funding since the proposed listing initiated additional federal agency
consultation and review requirements, that were not previously needed.

Shortly after the proposal to list chinook salmon, the executives of King, Pierce and
Snohomish Counties began drawing regional interests together. They formed an
inclusive steering committee which would work together to identify a strategy for the
region to recover salmon populations. This strategy would have the broad goal of
recovering salmon stocks to numbers adequate to sustain the population and to provide
harvestable salmon for Native American Tribes pursuant to their individual treaty
rights. :

Soon all jurisdictions within the Puget Sound basin, the area affected by the potential
listings, began to communicate on this issue. However, a smaller group composed of
King, Pierce, and Snohomish Counties determined to work closely together in a Tri
County Effort (TCE) to meet their salmon conservation and recovery goals.

The participants in the TCE described above have set out a strategy for action. The
goals of the TCE are to prepare for long term recovery of listed species, and to
develop a response to ESA listing actions. The strategy used to accomplish this is to:
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Create watershed-based efforts called WRIA (Water Resource Inventory
Area) Salmon Conservation Plans for each river system in these three
counties.

Use the umbrella TCE to address policy issues that affect multiple
watersheds.

The Strategy can be described as five basic tasks:

Identify long-term recovery objectives and steps towards achieving them.

Inventory, at individual jurisdictional levels, all activities potentially
affecting salmon.

Undertake watershed assessments .including determination of the watershed-
specific factors for decline. :

Develop Draft WRIA Salmon Conservation Plans.

"Obtain NMFS approval of the proposed Road Maintenance (accomplished)

and Municipal, Residential, Commercial, and Industrial Development and
Redevelopment (MRCI) programs.

This strategy is designed to coordinate the various jurisdictions’ efforts to collect and
characterize the information necessary to create responses that will fit in a framework
~ appropriate for the whole region. The TCE has received NMFS approval of Regional
* Road Maintenance ESA Program Guidelines and the TCE is working to obtain NMFS
approval of a proposed MRCI program described above so that any jurisdiction that
adopts the program would then be eligible for the 4(d) rule limit on take prohibition.

9.9

Summary Table

Table 5-3 summarizes the regulations discussed in this section and lists recommended
actions to bring the Town of Eatonville into compliance.
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Table 5-3

Town of Eatonville - Stormwater Management Program Update

Program Requirements

‘Stormwater
Program
Activity

Requirements

Ecology’s Basic and
Comprehensive Stormwater
Program '

NPDES Phase Il
Final Federal Rule 2

Endangered Species Act
4(d) Rule ®

Other Reg‘ulatory Programs

Town Status

Plan of Action

A. Develop
Needed
Regulations:

A.1. Develop
Stormwater Design
‘ and Construction

| Standards for New
| Development and
Redevelopment

Adopt a Stormwater Management
Ordinance that includes minimum
requirements defined by the
Department of Ecology (Ecology) for
new development and redevelopment.

In a Stormwater Management
Ordinance, either: 1) adopt a Technical
Manual equivalent to Ecology’s
Stormwater Management Manual for
the Puget Sound Basin (the Ecology
Manual) that contains the minimum
requirements, or 2) refer to a Technical
Manual as guidance only to be used to
meet Ecology’s minimum
requirements. In the latter case, the
minimum requirements must be
contained in the ordinance.

The Stormwater Management
Ordinance and/or Technical Manual
must include thresholds and definitions
of new development, redevelopment,
land disturbing activities, and existing
conditions that are substantially
equivalent to Ecology's minimum
requirements.

The Stormwater Management
Ordinance must include or adopt a
Technical Manual that presents BMPs
that are equivalent to those contained
in the Ecology Manual. Include a BMP
selection and site planning process
equivalent to the process in the
Ecology Manual.

Include an exceptions or variance
process in the Stormwater
Management Ordinance and/ or
Technical Manual that is similar in
content to that contained in the
Ecology Manual.

Incorporate provisions for stormwater
management into local growth
management regulatory actions
implemented under the Growth
Management Act.

Construction Site Stormwater Runoff
Control Design and Construction
Standard Requirements are as follows:

e  The owner or operator of a regulated -

small municipal separate storm
sewer system (MS4) must develop,
implement, and enforce a program
to reduce nonpoint source pollution
from construction sites of more than
one acre.

e Aregulatory mechanism must be
used to control erosion and
sediment to the maximum extent

. practicable and allowable under
state, tribal or local law.

¢ Existing erosion and sediment
control ordinances may suffice, if
approved by the NPDES permitting
authority.

e  Procedures must be included for site
inspection and enforcement of
control measures.

e Procedures must be implemented to
obtain input from the public.

o  Water quality impacts must be
addressed through site plan review
processes.

e Construction site operators must
control wastes generated at site.

Post-Construction Stormwater
Management in New Development and
Redevelopment Design and Construction
Standard Requirements are as follows:

e  Owners or operators of regulated
small MS4s must develop,
implement, and enforce a program
that addresses Stormwater runoff
from new development and
redevelopment projects that result in
land disturbances of at least an acre
and that discharge to their MS4.

The 4(d) Rule provides a list of
activities that have a high risk of
resulting in a “take” of the listed
threatened or endangered salmonids.
The following list includes items that
could be included in design standards
that would prohibit activities that the
4(d) rule has determined are likely to
result in injury or harm to listed

_salmonids. Design standards should

prohibit:

e Construction of structures like
culverts, berms, or dams that
eliminate or impede a listed
species’ ability to migrate or gain
access to habitat.

¢ Removal, addition, or alteration of
rocks, soil, gravel, vegetation or
other physical structures that are
essential to the integrity and
function of a listed species’
habitat.

e Removal of water or otherwise
altering streamflow in a manner
that significantly impairs
spawning, migration, feeding, or
other essential behavioral
patterns.

e Construction of dams or water
diversion structures with
inadequate fish screens or
passage facilities. )

e Construction of inadequate
bridges, roads, or trails on stream
banks or unstable hill siopes
adjacent to or above a listed
species’ habitat.

e  Operations that substantially
disturb soil and increase the
‘amount of sediment going into
streams.

The Town does not have
an ordinance(s) that
meets the minimum
requirements defined by
Ecology’s Basic and
Comprehensive Program
under the Puget Sound
Plan. Because the Town
is not required to obtain
an NPDES Phase |
permit, the Town will not
be subject to NPDES
requirements for new
ordinances. The Town
also does not have a
program approved by the
National Marine Fisheries
Service (NMFS}) in place
that gives it an exemption
from the ESAs “take”
prohibition for listed
salmonids.

To satisfy the Puget Sound Plan
requirements, the Town must develop a
new Stormwater Management
Ordinance using Ecology's Model
Stormwater Management Ordinance as
a guide. The new ordinance should be
linked to a Stormwater design manual in
one of the following two ways:

1) adoption of the Washington State
Department of Ecology (Ecology)
Technical Manual as a guidance
manual, or

2) development of Stormwater
standards that include minimum
requirements equivalent to Ecology’s 4

A program approved by NMFS exists
for road maintenance but not for other
municipal activities. The Town should
adopt the approved guidelines for road
maintenance. The Town should also
monitor the development of an
approved program for municipal
activities and adopt this program if and
when it becomes available.

The Town may also rely on local

‘projects, that have federal permitting or

funding, to obtain an incidental take
statement (ITS) from the Section 7 ESA -
consultation process with other federal
agencies. Entities complying with the
terms and conditions of an ITS are
protected from ESA “take” liability.

The Town may require Industrial
Stormwater General Permits for its
Wastewater Treatment Plant and for its
Road Maintenance Yard. Note the
deadline for this permit is January 30,
2003.
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Requirements .
Stormwater : - Town Status Plan of Action
Program - Ecology’s Basic and NPDES Phase |l Endangered Species Act Other Regulatory Programs
Activity Comprehensive Stormwater Final Federal Rule 4(d) Rule ®
Program '
. o Appropriate structural and non-
A1. Develop structural BMPs must be used.
Stormwater Design . e Controls must ensure that water
and Construction ' quality impacts are minimized.
Standards .
(cont'd) , e Adequate long-term operation and
maintenance of BMPs connected to
a regulated MS4 must be
addressed.
e The goal, at a minimum, should be ;
to maintain pre-development runoff ‘ }
conditions.
e EPA encourages the use of
preventive measures, including non-
structural BMPs, which are usually
thought to be more cost-effective.
A.2. Regulations e Through an ongoing assessment To prevent illicit discharges, the following | The following list includes itéms that The Town does not have | The Town must implement an
to Prevent lllicit program, identify and rank significant Detection and Elimination activities are could be included in Town regulations h . regulations in place that ordinance that prohibits the discharge of
Discharges pollutant sources and determine their required: that would prevent activities that the _specifically prohibit illicit illicit materials into its storm drain se
relationship to the drainage system ‘ 4(d) rule has determined are likely to discharges into its storm system or other receiving waters. ™
and water bodies. -. *  The owner or operator of a regulated | eyt in injury or harm to listed sewer system.
small MS4 must demonstrate salmonids . -
+ Investigate and take corrective actions awareness of their system, using ' The Town does have an
for problem storm drains, including maps or other existing documents. e Standards shall prohibit discharge , inventory of its storm
sampling. of pollutants, such as oil, toxic sewer system, but it does
*  They also must develop a storm chemicals, radioactivitiy, not include information on
e Implement a water quality response sewer system map that shows all ' carcinogens, mutagens, water quality.
program to investigate sources of outfalls, and the location/ name of all teratogens or organic nuturient- ’
pollutants, spills, fish kills, illegal waters of the US that receive laden wate'r (including sewage
hookups, dumping, and other water discharges. water) into a listed species’
quality problems. These investigations . : '
should be used to support comp?iance/ * APhase || community must habitat.
enforcement efforts. effectively prohibit illicit discharges | ,  gtandards shall prohibit release of
into the separate storm sewer non-indigenous or artificially
system. , propagated species into a listed
e  Appropriate enforcement procedures species’ habitat or into areas
must be implemented. where they may gain access to
that habitat. ‘
¢ A Phase Il community must develop
. >and implement a plan to detect and
address illicit discharges (including
illegal dumping) to the system.
o Public employees, businesses, and
the general public must be informed
of the hazards associated with illegal
discharges and improper disposal of
waste. .
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- Requirements

Stormwater Town Status Plan of Action
Program Ecology’s Basic and NPDES Phase i Endangered Species Act Other Regulatory Programs
Activity Comprehensive Stormwater Final Federal Rule * 4(d) Rule
Program '
A.3. Other State Growth Management Act requires The Town has these No action is required.
Regulations permits for activities in environmentally regulatioris in place.

“critical areas”.

State Shoreline Management Act requires
permits for activities along shorelines of the
State.

State Hydraulic Project Approval - The
Department of Fish and Wildlife issues
Hydraulic Project Approvals (HPA) for
construction activities that affect streams.

State Floodplain Regulations - The Federal
Flood Insurance program has requirements
for local governments to administer
development in flood plains in orderto
continue participating in the flood insurance
program. FEMA administers the federal -
program and this authority is given to the
Department of Ecology in Washington
State. The State, in turn, requires
jurisdictions within the State that want to
participate in the federal flood insurance
program to implement their own regulations
for development in flood plains that comply
with the State and Federal requirements.

Regulations for Critical
Areas — Chapter 15.20,
establishes buffers for
critical areas. Chapter
15.24 establishes criteria
for flood hazard areas.

The Town has adopted a
shoreline management
program that regulates
development in the Urban
Environment along the
shoreline in accordance
with the Shoreline

Management Act.

The Town does not issue
these permits. They are
issued by the State of
Washington Department
of Fish and Wildlife.

The Town requires
compliance with the State
Flood Control Act in its
Storm Drain Utility
Ordinance. The Town
also regulates activities in
flood plains through EMC
Chapter 15.24 - Flood
Damage Prevention.

No action is required. But the Town's
Shorelines program may need to be
updated in the near future.

Action is required to obtain this permit
when the Town engages in construction
activities that need to obtain an HPA.

No action is required.
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Requirements -

Stormwater ‘ Town Status Plan of Action
Program Ecology’s Basic and NPDES Phase lI Endangered Species Act Other Regulatory Programs ' '
Activity Comprehensive Stormwater Final Federal Rule ? 4(d) Rule ®
Program :
A.3. Other Section 404 of the Clean Water Act Section 404 permits are No action is required.
Regulations requires a permit for activities classified by | issued by the Corps of
(cont'd) the Corps of Engineers as fill in wetlands. Engineers and not the

At the federal level, the Corps of Engineers
regulates the discharge of dredged or fill
material into waters of the United States,
including wetlands.

TMDL Plans — The Federal Clean Water
Act requires NPDES authorized states,
such as Washington, to list water quality
impaired water bodies and to prepare total
maximum daily load (TMDL) plans for
water bodies that do not meet state water
quality standards. These plans set total
maximum limits on point and nonpoint
source pollutants that can be discharged to
each water body without exceeding state
water quality standards. Local entities are
responsible for implementing programs to
address the water quality problems.

Town. However, the

Town’s Wetlands
Protection ordinance
regulates development in
wetlands.

To our knowledge, there -
are no water quality
impaired water bodies in
the Town.

Mashel River and Lynch Creek are not
on the 303(d) list. No action is required.

B. Maintenance &
Operations

B.1. Maintenance
of Public Facilities

B.2. Maintenance
of Private Facilities

Develop and enforce an operations
and maintenance program and

ordinance for new and existing public

and private Stormwater systems.

Develop a Poliution Prevention/ Good
Housekeeping program for Municipal
Operations that accomplishes the
following:

e QOwners or operators of small MS4s
must develop and implement a cost-
effective operation.and maintenance
as well as employee training
program with the goal of preventing
or reducing pollutant runoff from
municipal operations.

The following list of items should be
included in a maintenance plan to

prevent activities that the 4(d) rule has
determined are likely to result in injury
or harm to listed salmon. Maintenance

plan shall prohibit:

e Maintenance of structures like
culverts, berms, or dams if
maintenance eliminates or

impedes a listed species’ ability to
migrate or gain access to habitat.

e Removing, poisoning, or

contaminating plants, fish, wildlife,

or other biota that the listed
species requires for feeding,
sheltering, or other essential
behavioral pattems.

. Removal, addition, or alteration of

rocks, soil, gravel, vegetation or
other physical structures that are
essential to the integrity and
function of a listed species’
habitat.

The Town performs
maintenance on its storm
sewer system, but not at
the frequency needed to
reduce the amount of
pollutants discharged into
receiving waters. The
Town does not have an
ordinance in piace that
requires private property
owners to maintain private
systems.

Three actions are recommended as
follows: 1) Complete an operations
and maintenance program (that will be
completed as part of this plan),

2) Prepare an operations and
maintenance ordinance including
standards for new and existing public
and private systems and a requirement
for privately owned systems to be
maintained. The ordinance should be
based on Ecology's Model Stormwater
Maintenance Ordinance, and

3) Expand the current operation and
maintenance program to include
inspection of those private systems that
are privately maintained and include
enforcement.
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Stormwater
Program
Activity

Requirements

Ecology’s Basic and
Comprehensive Stormwater
Program '

NPDES Phase Il
Final Federal Rule 2

.Endange'red‘ Species Act
4(d) Rule ®

Other Regulatory Programs

Town Status

Plan of Action

B. Maintenance &
Operations
(cont’d)

Removal of water or otherwise
altering streamflow in a manner
that significantly impairs
spawning, migration, feeding, or
other essential behavioral
patterns.

Operation of dams or water
diversion structures with
inadequate fish screens or
passage facilities.

Maintenance or operation of
inadequate bridges, roads, or
trails on stream banks or unstable
hill slopes adjacent to or above a
listed species’ habitat.

C. Public
Education

Implement education programs to
inform citizens and businesses about
Stormwater and its effects on water
quality, flooding, and fish and wildlife
habitat, and to discourage dumping of
waste material or pollutants into storm
drains.

Develop and implement a Stormwater
public education program aimed at
residents, businesses, and industries
in the urban area. ’

Develop a Public Education and
Outreach Program on Stormwater
Impacts that accomplishes the following:

A public education program must be
implemented to distribute
educational materials to the
community.

The community should be made.
aware about the impacts of
Stormwater discharges to
waterbodies and the steps needed
to decrease Stormwater pollution.

Municipalities are encouraged to
work with their state and Phase |
communities to develop an
education/ outreach program more
efficiently.

Involve public participation by
accomplishing the following:

The public must be involved in
developing the municipality's.
Stormwater program by following
state, tribal, and local public notice
requirements.

All economic and ethnic groups
should be included.

Exampies of public involvement/
participation that should be '
considered include public hearings,
citizen advisory boards, and working
citizen volunteers.

The Town currently
conducts limited public
education of citizens and
businesses on stormwater

quality.

The Town must implement a public
education program that includes
informing the public about the new
stormwater management ordinance as
well as the effect on water quality from
human activities.
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Stormwater
Program
Activity

Requirements

Ecology’s Basic and
Comprehensive Stormwater
Program '

NPDES Phase Il

Final Federal Rule ?

Endangered Specles Act
4(d) Rule ®

Other Re_gulatory Programs

Town Status

Plan of Action

D. Program
Funding

Assure adequate local funding for the
Stormwater program through surface
water utilities, sewer charges, fees, or
other revenue-generating sources,

The Town currently funds
its stormwater program
through its Storm Drain
Utility. The revenues from
the utility may not be
adequate to completely
fund a program that meets
regulatory requirements.

Evaluate adequacy of existing rate
revenues to fund a regulatory compliant
program. (This will be accomplished as
part of this plan.)

E. Interlocal
Coordination

Complete local coordination
arrangements such as interlocal
agreements, joint programs, consistent
standards, or regional boards or
committees. .

Does the Town have any
interlocal agreements with
Pierce County for
stormwater management?

If there are elements of the City's
stormwater program that could be
accomplished more cost effectively on a
County-wide basis, then agreements
with the County should be pursued.

F. Implementation

Implement inspection compliance, and
enforcement measures.

The Town currently has
limited resources for
inspection and

The new ordinance should include
responsibilities for inspection,
compliance, and enforcement.

o Prepare an implementation schedule - enforcement.

for the comprehenswe stormwater

program.

FOOTNOTES:

1.
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Basic program requirements from list of Ecology. equivalency review criteria in “Guidance for local governments when submitting manuals and associated ordinances for equivalency review" (Ecology 1994) and “Stormwater Program
Guidance Manual” (Ecology 1992). Comprehensive Program requirements from “Stormwater Program Guidance Manual for Puget Sound Basin” (Ecology 1992). Many of these requirements will likely get incorporated into Ecology's

NPDES Phase Il stormwater general permit.

Final Federal Rule and applicable State regulatlons will be the basis for the Regulations to be adopted by Ecology which is the' NPDES Permitting . Authority in Washington State. Ecology’s regulations have not yet been promulgated and
may differ from the Final Federal Rule. As mentioned in the above footnote, Ecology's regulations will most likely contain many of the same requirements as those in Ecology’s Basic Comprehensive Stormwater Program.

Requirements summarized from “A Citizen's Guide to the 4(d) Rule For Threatened Salmon and Steelhead on the West Coast”, prepared by the National Marine Fisheries Service, Northwest and Southwest Regions, June 20, 2000.

Ecology indicates the following advantages and disadvantages in the different approaches (Ecology 1994):

If the entire manual (either Ecology’s manual or one written by a local government) is incorporated into the ordinance by reference, all the information contained in the manual becomes part of the local government code. The advantage of
this method is that there are no questions about what is and is not an enforceable part of the local government code. Once disadvantage is that if a local government wishes to change something, the ordinance may have to undergo
revision as well. Additionally, the Plan requires that the ordinance and/or the manual adopted be revised within a year following any Ecology update of the manual.

If only parts of the manual (or only the minimum requirements themselves) are adopted in an ordinance, those parts are then enforceable. The other parts of the manual serve as additional guidance. If this method is chosen, only revisions
to those parts of the manual adopted in the ordinance require revision of the ordinance. Updates can easily be made to the parts of the manual not adopted in the ordinance.

Ecology recommends that the following activities be completed to assess water quality problems (Ecology 1992): a land use survey; general mapping of stormwater drainage systems; mapping of known outfalls to water bodies; mapping
areas where stormwater is discharged to groundwater; mapping of public and private water supply wells, conveyance streams, wetlands, and other constructed conveyances, a visual assessment of water quality in water bodies in the
vicinity of outfalls; a survey of Ecology and local government records or reported water quality problems, sediment impact zones or any historical water quality data collected in the vicinity of outfalls, natural systems used for stormwater
conveyance or water supply wells; and interviews with maintenance crews or other field staff that are in a position to notice water quality problems. '

Ecology recommends that investigative tools that may be applied to identify problem storm drains include collecting and analyzing water samples, identifying illicit connections to the storm draih system, surveying land uses, homes, and
businesses, and water and sediment tracing in storm drains. Corrective actions include developing measures to correct or reduce the problem through application of BMPs described in an approved stormwater management manual or other
water quality control measures. Basin planning to address the cumulative impacts from diverse sources of stormwater and sediment contamination should be strongly considered. Corrective actions shall include a program to eliminate illicit

discharges.
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Section 6
DRAINAGE PROBLEM IDENTIFICATION AND
PROBLEM SOLUTIONS

6.1 Introduction

This section includes a summary of drainage system problems within the Town of
Eatonville. S pecific flooding problems are i dentified, and p lanning 1 evel solutions
are summarized. Specific water quality problems were not identified given the scope
of this project, but programmatic solutions to water quality problems are provided.

The local drainage system in the Town consists primarily of a piped system with
some ditches. None of these systems are classified as streams that support aquatic
habitat. Therefore, no habitat problems or solutions are discussed.

Estimated construction and implementation costs are identified for drainage system
improvements to solve flooding problems. The solutions are prioritized and
incorporated into a capital improvements program (CIP) based on input from the
Town. '

6.2 Flooding Problems and Solutions

6.21 Drainage System Water Quantity Problem dentification

Drainage system problem identification was based on input from Town staff and the
results o f hydraulic modeling o f the trunk sy stem. In addition, the 1986 Town o f
Eatonville A dopted C omprehensive S torm D rainage R eport ( Drainage Report) was
reviewed for identification of other potential problems.

Most of the problems identified are localized ﬂoodlng due to the lack of a collection
system or an undersized system. Table 6-1 summarizes the problems including their
location, and a description of the problem. The approximate location of each problem
is shown on Figure 6-1.

6.2.2 Drainage Solution Analysis

Modifications were m ade to the S WMM m odel d escribed in Section4 inorderto -
develop solutions to flooding problems. In general, to increase the capacity of the -
system, the pipe diameter was increased from downstream to upstream until flooding
no longer occurred. In addition, any reverse grade problems were adjusted. Note that
the solution analysis was performed assuming future land use conditions in the basin.
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Section 6

The XP-SWMM model developed for the existing system was modified to assess the
impacts of potential drainage solutions. The improvement projects identified are
listed in Table 6-2. See Figure 6-2 for improvement project locations.

Modeling of the 25-year flow revealed flooding issues along all major drainage
pathways in the Eatonville system, and as a result the improvement projects involve
replacing a substantial portion of the system. In order to prioritize the projects, the
model was examined under 2-year, S-year, and 1 O-year flow c onditions. Table 6-3
shows a summary of the areas where the model shows flooding to occur under these
flow conditions. The 2-year flow results indicate the most immediate problem areas.
The progression of the problem areas can be seen in the 5-year, 10-year, and 25-year
flow results. The prioritized improvement project list, Table 6-4, was developed
based on this progression as well as implementing solutions on a downstream to
upstream approach. This approach avoids introducing new problems by fixing
upstream issues first, only to find that they cause further problems downstream.

Additional improvement projects identified by the Town of Eatonville staff in Table
6-1 but not identified through modeling, were given priority above the projects
identified through the modeling. The remaining improvement projects identified
through the 1986 Drainage Report but not identified through modeling, were given
priority below those identified by either the staff or the modeling.

Table 6-5 lists peak flows with system improvements at the 25-year flow. The
modeled water surface elevations with system improvements are listed in Table 6-6.
The table shows that the water levels no longer surcharge above the grate elevatlon
and ﬂoodlng during a 25-year event is eliminated.

6.2.3 Cost Estimates for Drainage System Improvements

A conceptual solution was developed for each of the identified problems based on the
Drainage Report and the hydrologic/hydraulic modeling results. Table 6-2
summarizes the conceptual solutions for the identified drainage system problems
along with their estimated construction costs. See Appendix C for the cost estimate
worksheets for the individual improvement projects.

Much of the system to be replaced runs across private property where it is not known
if easements exist. If easements do not exist for the improvement project of interest,
they will need to be obtained before the project can proceed. The cost estimates do
not include the cost to obtain these easements.
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Drainage Problem Identification and Problem Solutions

Table 6-3
2-Year, 5-Year, and 10-Year Modeling Results - Existing System
SWMM Location Description : Rimor | 2-Year | S5-Year | {0-Year | 25-Year| DP P
Modet Overflow | WSEL | WSEL | WSEL | WSEL | No | No
Node ID Elevation | (ft) ) ") w | @ o
(ft) 3) 3) 3} 3

CENTER STREET WEST SYSTEM . . . &
1315(2) |Center StW. near Jensen Ln N. 814.27] 81351 %] DPO5, P03
931 (2) [Center StW. near Jensen Ln N, - 814.27) 813.77 | ] OP10
1043 __ |Center St W. at Antonie Av N. : 818.44] 814.10
1041 Center StW. at Antonie Av N. 818.38 814.14
1309  |Center StW. at Cedar Av N. 811.97
1308 [Center StW. at Cedar Av N. 812.10F. 8123 DP10 | P03
1300  [Eatonville Hwy W. at Center StW. 811.54 DP02 | P10
N55 (2) [North side of Eatonville Hwy W. Southwest of Antonie Av N. 820| 816.78 | 817.22 | 817.61 | 817.97
N56 South side of Eatorwille Hwy W. Southwest of Antonie Av N. 820 816.78 | 817.22 | 817.61 | 817.97
N57 (2) [South side of Eatorwille Hwy W. Southwest of Antonie Av N. 820| 816.78 | 817.22 | 817.61 | 817.97
N61 South side of Eatorwille Hwy W. at intersection point of drainage ditch 820] 816.78 | 817.22 | 817.61 | 817.97
944 Eatonville Hwy W. between Antonie Av N. & Larson StW. 819.54| 816.78 | 817.22 | 817.61 | 817.97
945 Eatonville Hwy W. near Larson StW. 822.39] 819.27 | 819.32 | 819.35 | 819.39
1302  [Cedar Av S. near Eatonville Hwy W. 810.11 10:42:] OPO2 | 1P10
1325  [South of Center St W. near Penn Av N. . 807.90 ] DP03 | 1P04
1328 [Center StW. near Orchard Av N. 807.26
1330 [Center St W. near Orchard Av N. 806.52
1331 Center St W. between Orchard Av N. & Rainier Av S. 806.63
13318  [North of Center StW. near Rainier Av S. 804.85
1331X (1] North of Center St W. near Rainier Av S. ) 802.99 il DPO3 | IP02
1331C  [North of Center St W. between Rainier Av S. & Mashell Av S. 801.84
986 Mashell Av S. North of Center St W. 799.39
987 Mashell Av S. North of Center St W. ] 798.63) oro3 | 1Po2
1001 North of Center St E. between Mashell Av S. & Washington Av S. 794.71
970 Washington Av S. North of Center StE. 792.17
D1 (1)  [North of Center St E. near school property along 36-inch discharge pipe to Lynch 792.99

Creek OP15 | P01
1344 [North of Center St E. at school properly along 36-inch discharge pipe to Lynch Creek 792,13
D2(1) [North of Center StE. at Carter St W. near school property along 38-inch discharge 790.99

pipe to Lynch Creek
D3 (1) _[Eastof Washington Av S. at Lynch Creek Rd N.E. 786.99| 780.38 | 781.69 | 782.46 | 782.82
D4 (1) [North of Lynch Creek Rd N.E. 791.99) 778.60 | 778.91 | 779.06 | 779.14
D5-A {1} |North of Lynch Creek Rd NE at 36-inch Box Culvert 780.40| 77841 | 778.72 | 778.89 | 778.97
D5-B (1) |North of Lynch Creek Rd NE at 36-inch Box Culvert 780.35| 778.13 | 778.38 | 778.50 | 778.55
D6 (1) _|North of Lynch Creek Rd NE along discharge ditch to Lynch Creek 730| 727.32 | 727.40 | 727.44 | 727.46
D7 (1) _ [North of Lynch Creek Rd NE along discharge ditch to Lynch Creek 700| 697.93 | 698.08 | 698.16 | 698.19
D8 (1} _ [North of Lynch Creek Rd NE along discharge ditch fo Lynch Creek 635| 63293 | 633.08 | 633.15 | 633.19
CENTER STREET EAST SYSTEM
1100  [Center StE. near Bergeren Rd N. 858.14] 856.68 | 857.86 [ ;83| DP14 | IPOS
935 Center StE. atBergeren Rd N. 861.55| 856.68 | 857.86
1096 [Center St E. near Weyerhaeuser Rd N. 862.10( 855.66 | 856.28
1093 |Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. 850.11] 854.10 | 854.18
1092 [Center StE. between Weyerhaeuser Rd N. & Eagle Glen CtN. 850.25( 846.94 | 846.98
1091 Center StE. atEagle Glen Ct N. ] 840.15] 836.96 | 837.03 P06
1090  [Center StE. atMagill Rd N. 826.41] 823.48 | 823.66
994 Center St E. at Madison Av S. 801.2
1089 [Cenfer StE. near Madison Av S. ) 799.2 DP14
1170 [Center StE. between Madison Av S. & Malcom PIN. 796.7 P05
1166  [Center StEE. between Malcom PI N. & Glacier Av N. 793.9
1164  |Center StE. near Glacier Av N. 791.4!
993 Center St E. between Glacier Av N. & Washington Av S. 792.1
1346 [North of Center St E. near school property 792.04| 786.69 DP15 | IPO1
Notes:
0] Note the rim/ground elevation is estimated/assumed NOT surveyed
2) Storage node
3 Existing conditions; no system improvements

Water elevation higher than rim/ground elevation; ﬂobding occurs
From Tabie 6-1
From Table 6-2

Ri\Seattle\l 1-00616-10000 Eatonville Storm Water\Report - DRAFT\Section6.doc 1/7/03 ) R. W. Beck 6-13



Section 6

Table 6-4
Prioritized Stormwater Improvement Projects and
Estimated Implementation Costs

Priority Improvement , Project Cost Cumulative
No. Project No. Location Cost
1 IP14 * Survey Assessment (2) $10,000  $10,000
2 IPO7 Adams Av S between Center St W & Prospect St $213,500 $ 223,500
E(3)
3 |PO8 Washington Av between Larson St W and $208,100 $431,600
7 : ~ Prospect StE ‘
4 IP09 Penn Av N between Lynch Street W and Carter St - $212,500 $ 644,100
, W
5 {P03 Center St W from Jensen Ln N thru Cedar Av N $475,300 $ 1,119,400
6 IP05 Center St E from Madison Av S to N-S Main Trunk ~ $ 335,500 § 1,454,900
7 IP02 Center St W between Orchard Av S to N-S Main $ 475,800 $ 1,930,700
. Trunk
8  IPO4 Center St W from Cedar Av N to Orchard Av S $ 336,400 $ 2,267,100
9 IP10 Intersection of Hill Top Area and Eatonville Hwy W $ 335,800 $2,602,900
10 (P01 N-S Main Trunk to Lynch Creek $907,800 $ 3,510,700
" IP06 Center St E from Bergeren Rd to Madison Av S $ 406,400 $ 3,917,100
12 P11 Antonie Av N between Williams Addition and $ 260,300 $4,177,400
Center StW
13 P12 Intersection of Antonie Av S and Eatonville Hwy W $ Unknown
14 IP13 Eatonville Hwy W near West Town Limits  $ Unknown

Total Stormwater Improvement Projects:  $4,177,400

(1)  From Table 6-2.

(2) Based on results from survey assessment, IP priorities and scope can be revised. '

(3) AdamsAve S project listed in Eatonville Proposed 2003 Budget. Alder St was also identified as a capital project in the proposed budget,
but was not identified as a problem area during the modeling analysis and was not identified by the Town during discussions of problem
areas. This can be added as a prioritized improvement project pending Stormwater Management Program Report review.

(4)  See Table 9-3 for value of improvement projects covered under varied ESU rate increases over a 20-year period.
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Drainage Problem Identification and Problem Solutions

Table 6-5
Computer Modeling Results - Pipes — With System Improvements
SWMM Location Description TOTAL 25-year
Model Flow (cfs)
Link ID
CENTER STREET WEST SYSTEM
L54 Center StW. near Jensen Ln N. 14.6
L1 Center StW. near Jensen Ln N. 19.7
L2 Center StW. at Antonie Av N, 19.7
L3 Center StW. between Antonie Av N. & Cedar Av N. 255
L4 Center StW. at Cedar Av N. 30.4
L5 -|intersection of Center St W. & Eatonvitle Hwy S. 321
‘ L6 Cedar Av S. near Intersection of Center St W. & Eatonville Hwy S. 337
" L51 N-S Across Eatonville Hwy W. Southwest of Antonie Av N. 265
152 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 224
L57 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 19.2
L53 Ditch on South side of Eatonville Hwy W. Southwest of Antonie Av N. 5.1
129 Eatonville Hwy W. between Antonie Av N. & fron S{W. 3.0
30 From Eatonville Hwy W. near Iron St W. to Cedar Av S. 44
L7 From Cedar Av S. near Intersection of Center StW. & Eatonville Hwy S. to South of Center St W. near Penn Av N. 39.1
L8 From South of Center St W. near Penn Av N. to Center St W. at Orchard Av S. 43.7
L9 Center StW. near Orchard Av S. R 45.7
’ L10 Center StW. between Orchard Av N. & Rainier Av S. 457
L11 From Center St W. between Orchard Av N. & Rainier Av S. to Rainier Av S. 45.8
| L12 Rainier Av S. North of Center StW. 458
‘ L13 North of Center St W. between Rainier Av S. & Masheli Av S. 52.3]
L14 North of Center St W. between Rainier Av S. & Mashelf Av S. 52.3
) L15 North of Center St W. at Mashell Av S. 52.3
! L16 North of Center St E. between Mashell Av S. & Washington Av S. 523]
! L17 North of Center StE. between Mashell Av S. & Washington Av S. 524
L22 North of Center St £. between Washington Av S. and school property 60.6|
L23 North of Center St E. and East of Washington Av S. at school property along 36-inch discharge pipe to Lynch Creek 90.4|
’ 124 North of Center St E. and East of Washington Av S. at school property along 36-inch discharge pipe to Lynch Creek 110.9|
! 125 North of Center St E. and East of Washington Av S. at school property along 36-inch discharge pipe to Lynch Creek 114.4|
2 CMP Culvert N-§ across Lynch Creek Rd N.E. 116.0]
i L27 Ditch between CMP Culvert and 36-inch Concrete Box Culvert 119.9|
i L56 36-inch Concrete Box Culvert 112.9]
L28 Discharge Ditch to Lynch Creek North of Lynch Creek R4 N.E. 119.8|
L45 2 - 24-inch Concrete Culverts ‘ 119.8]
L46 Discharge Ditch to Lynch Creek North of Lynch Creek Rd N.E. 119.8
CENTER STREET EAST SYSTEM
L31 Center StE. at Bergeren Rd N. 0.02
132 Center St E. between Bergeren Rd N. & Weyerhaeuser Rd N. 22
L33 Center StE. at Weyerhaeuser Rd N. 22
.34 Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. 22
L35 Center St E. between Weyerhaeuser Rd N. & Eagle Glen Ct N. 2.2
L36 Center StE. from Eagle Glen Ct N. to Magill Rd N. 6.3
: L37 Center StE. from Magill Rd N. to Madison Av S. 6.2
5 138 Center StE. at Madison Av S. 104
L39 Center St E. between Madison Av S. & Malcom PI N. 13.9
L40 Center St E. between Madison Av S. & Malcom PI N. 13.9
L41 Center St E. between Malcom PI N. & Washington Av S. 13.9
142 Center St E. between Malcom PI N. & Washington Av S, 232
L43 North of Center St E. and East of Washington Av S. along 36-inch discharge pipe to Lynch Creek 30.3
L44 North of Center St E. and East of Washington Av S. along 36-inch discharge pipe to Lynch Creek 30.1
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Section 6

Table 6-6

Computer Modeling Results — Catch Basins — With System Improvements
|WM Location Description Rim or 25-Year Flooding Fresboard
Model Overfiow | WSEL (ft) (YM) ")
Node D Elevation (ft)
CENTER STREET WEST SYSTEM
13152 Center StW. near Jensan Ln N. 814,27 813.39 N 09
le3t? Center StW. near Jensen Ln N. 814.27 811.80 N 27
1043 Center St W. at Antonie Av N. 818.44) 810.80 N 78
1041 Center StW. at Antonie Av N. 818.38 810.67 N 7.7
1309 Canter StW. at Cedar Av N. 811.97 808.34| N 38
1308 (Conter StW. at Cadar AV N. 812.10 808.24) N 39
1300 Eatonville Hwy W. at Center St W. 811.54] 807.50 N 40
N55 2 North side of Eatonville Hwy W. Southwest of Antonie Av N. 820 818.03 N 20
NS8 South side of Eatonville Hwy W. Southwest of Antonie Av N. 820' 818.04 N 290
N57 2 South side of Eatonville Hwy W. Southwest of Antonie Av N. 820| 818.04, N 20
NG1 South side of Eatonville Hwy W. at intersection point of drainage ditch -820 818.04 N 20
944 Eatonville Hwy W. between Antonie Av N. & Larson StW. 819.54 818.04| N 15
945 Eatonville Hwy W. near Larson StW. 822.39 819.53 N 29
1302 Cadar Av S. near Eatonville Hwy W. 810.11 807.15' N 29
1325 South of Center StW. near Penn Av N. 807.90 BO4.89| N 3.2
1328 Conter St W. near Orchard Av N. 807.26 803.08' N 42
1330 Canter StW. near Orchard Av N. 808.52 802.75 N 38
1331 Center St W. betwesn Orchard Av N. & Rainier Av S. . - §06.63|  802.30 N 43
13318 North of Center St W. near Rainier Av 8. 804.85 801.51 - N 33
1331 North of Center St W. near Rainier Av S. 802.99| 801.32 N 1.7
1331C North of Center St W. between Rainier Av S. & Masheli Av S. ’ 801.84) 800.05 N 18
968 Mashell Av S. North of Center StW. 799.39| 798.43 N 10
987 Mashell Av S. North of Center StW. i 798,63 797.37, N 1.3
1001 North of Center St E. between Mashell Av S. & Washingion Av S. 794.71 793.67| N 10
970 Washington Av 8. North of Canter StE. 79217 789.80 N 24
D1 North of Center St E near school property along 36-inch discharge pipe to Lynch Cresk 792,99 787.81 N 5.2
1344 North of Center St E. at scheol property along 36-inch discharge pipe to Lynch Cresk 79213 787.08 N 50
D2 North of Center St E. at Cartar StW. near school property along 36-inch discharge pipe to Lynch Creek 790.99 785.53 N 55
D3 ! East of Washington Av S. at Lynch Creek Rd N.E. 786.99] 781.83 N 52
4! North of Lynch Craek Rd N.E. 791.99 779.53 N 125
Ds-A! North of Lynch Cresk Rd N.E. at 36-inch Box Culvert 780.40| 779.29 N 1.1
058 North of Lynch Creek Rd N.E. at 36-inch Box Culvert 780.35) 778.98 N 1.4
s’ North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 730 727.69 N 23
7! North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 700 698.47| N 1.5
ps! North of Lynch Creek Rd N.E. along discharge ditch to Lynch Creek 835 833.47] N 1.5
CENTER STREET EAST SYSTEM ,
1100 Canter St E. near Bergeran Rd N. 858.14 856.50 N 1.8
1935 Conter StE. at Bergeren Rd N. 881.55 856.50 N 5.0
1096 Center St E. near Weyerhaeuser Rd N. 862.10 855.76) N 6.3
1093 Center St E. batwesn Weyerhaeuser Rd N. & Eagle Glen CtN. 859.11 854.17| N 49
1092 Canter St E. batween Weyerhaeuser Rd N. & Eagle Glen Gt N. 850.25 847.08, N 32
1091 Center StE. at Eagle Glen Ct N. ’ 840.15 837.02 N 31
1090 Center StE. at Magilt Rd N. 8268.41 823.67| N 27
994 Cantar StE. at Madison Av S. 801.22 798.09 N 34
1082  |Center StE. near Madison Av S, 799.21 795.20 N 40
1170 Center St E. betwesn Macison Av S. & Makom PIN. 796.73| 792.57| N 42
1166 Canter StE. between Malcom PIN. & Glacier Av N. 793.98| 790.38| N 38
11684 Canter St E. near Glacier Av N. - 791.49| 789.40) N 2.4
883 Canter St E. batween Glacier Av N. & Washington Av S. 792.12 788.00| N 4.1
3 North of Cantar StE. near school property 792.04) 787.82 N 42
Notes: )
1 Note the rim/ground elevation is estimated/assumed NOT surveyed
2 Storage node
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6.3 EXISTING WATER QUALITY

The water quality assessment represents a limited evaluation of the existing water
quality within the Town of Eatonville. :

No specific water quality problems were identified in Eatonville in the 1986 Drainage
Report. Neither Mashel River nor Lynch Creek are listed on the Washington
Department of Ecology’s section 303(d) list of impaired and threatened water bodies.
If there were water bodies within the Town on Ecology’s 303(d) list, they would be
selected for further studies referred to as total maximum daily load. (TMDL)
determinations. These studies include a problem formulation and an analysis on how
to control the discharge of particular pollutants to surface waters.

The Town is not currently on the state’s list of proposed jurisdictions that need to
comply with an NPDES Phase II stormwater permit. But even though the Town does
not have to implement an NPDES compliant program yet, may still want to examine
ways to improve the quality of the Town untreated runoff from roadways and other
developed areas that discharge directly to water bodies, allowing sediment, oil and
grease, and other roadway pollutants to drain into the neighboring creeks.

6.4 General Water Quality Problems

Urban development can lead to a wide range of water quality problems resulting from
a variety of common development activities. Water quality problems in the vicinity of
Eatonville are typical of problems encountered in other urban areas. Surface water in
the Town generally flows overland, collecting in small roadside ditches and traveling
to storm drain inlets, streams, or other waterways, which lead to either Mashel River
or Lynch Creek. The quantity of runoff from rainfall, flooding, the erosion of soils
and stream channels, and the transport of nonpoint source pollutants all are factors in
the decline of water quality in an urban watershed. Nonpoint source pollution is
pollution that is generated on the land surface area over a large area that washes off in
storm events into the storm drainage system. Examples of nonpoint source pollutants
include chemical contamination from automobiles and machinery operation (i.e., oil,
grease, hydraulic fluids, heavy metals, etc.), erosion and sediment transport from
disturbed soils (sediment and nutrient loading), and nutrient and biological pollution
from livestock grazing (e.g., phosphorus and fecal coliform bacteria).

Although provisions for water quality treatment and protection facilities are now
required as part of new developments, much of the existing development in the Town
occurred before stormwater treatment requirements were established. Thus, runoff
from most of the existing developed areas in the Town receives little or no treatment
before it reaches the nearest waterway.

General water quality problems have been divided into the following five categories,
each of which is discussed in detail below, followed by solutions for each problem:

®  Non-point source pollution from impervious surfaces

m  Nonexistent or inadequate stormwater treatment facilities
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R FErosion and sediment transport from disturbed areas
®  Pollutant inputs from residences

®  Accidental or intentional discharge of chemical contaminants

6.4.1 Non-point Source Pollution from Impervious Surfaces

Development and urbanization inevitably result in increased impervious surface areas.
- At a minimum, impervious surfaces result in increased rates and volumes of
stormwater runoff, resulting in the potential for increased erosion and scour in
downstream waterways. In urban settings, impervious areas also provide a medium
for the deposition and transport of common urban pollutants. Roadways collect tire
fragments, oil and grease, heavy metals, sand and grit, and other contaminants
generated from vehicular traffic. Parking lots and driveways also collect concentrated
amounts of these pollutants as vehicles drip and deposit various automotive chemicals
directly on to parking lot surfaces. Inevitably, stormwater runoff across roadways and
parking lots entrains these pollutants and transports them to downstream receiving
waters. To prevent water quality degradation, it is important that runoff from
impervious surfaces receives some form of water quality treatment to remove
pollutants to the maximum extent possible.

Most existing impervious areas within the Eatonville area are contributing to
cumulative water quality problems in the area. Runoff from all but the most recent
developments receives little or no water quality treatment before being routed to
~ downstream waters. Thus, pollutants deposited in these impervious areas can be
entrained by stormwater and transported to the receiving water systems without any
treatment to remove the contaminants. In addition, because water quality treatment
does not remove 100 percent of all pollutants, even treated runoff from impervious
surfaces carries some level of pollutant loads to receiving waters. Thus, as the
Eatonville area continues to grow and develop, associated pollutant loads to nearby
waters will also increase. . The challenge is to minimize the net pollutant increase by
improving the existing treatment systems and maximizing the efficiency of future
systems.

6.4.1.1 Solutions

Constructing water quality treatment and detention systems where possible, as well as
implementing source control best management practices (BMPs) are effective methods
of reducing the water quality impacts associated with impervious surfaces.
Impervious surfaces are a necessary component of development, and many of the
water quality problems associated with them can be mitigated with structural treatment
measures and source controls to prevent pollutants from coming into contact with
surface waters. O nce the T own adopts a new S tormwater M anagement O rdinance,
new developments would be required to adequately manage stormwater from their
sites to reduce impacts in downstream systems.

Implementation of a public education program could also help to control stormwater
pollution. Efforts to improve public awareness of existing problems may help to
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reduce the deposition of pollutants on impervious surfaces and reduce impacts on

_receiving waters. For example, improving public awareness of the detrimental effects
of allowing automotive fluids to be dep051ted onto roadways and parking lots could
help to reduce impacts on streams and rivers.

Maintenance of stormwater facilities is important for improving w ater quality. For
example, regular maintenance of catch basins is an effective means of reducing
stormwater pollution because it removes pollutants from these structures before they
accumulate to the point of being washed into receiving waters. Maintaining water
quality treatment and detention systems also keeps them functioning properly.
Maintenance of the Town’s drainage system is discussed in Section 7 of this
stormwater plan. The Town should also institute a program to require private drainage
systems to be maintained. In accordance with the Puget Sound Plan, the Town will be
responsible for maintenance of the overall storm drain system. If the jurisdiction does
not want to maintain all privately owned facilities themselves, then it must implement
a program requiring private property owners to maintain private facilities. This
requirement should be implemented with an inspection program to ensure that
facilities do get maintained on a regular basis.

In addition, the Town should stay abreast of current technological advances that might
reduce t he adverse e ffects o f i mpervious surfaces. F or e xample, s tudies have been
conducted on the feasibility of constructing semi-pervious parking lot surfaces to help
reduce runoff through increased infiltration. These semi-pervious surfaces are more
porous than concrete or asphalt and allow precipitation to infiltrate through them,
thereby reducing runoff and pollutant transport. In addition, a variety of urban
planning and design techniques are currently being explored that reduce the area of
impervious surfaces in new developments, such as reduced street widths, landscaped
cul-de-sacs, and placement of sidewalks on only one side of the street. Whenever
feasible, these and other advances should be evaluated and included in development
proposals that come before the Town.

Implementing public education programs will be a cost to the stormwater program.
Other jurisdictions have already developed many types of educational materials and
Eatonville should utilize this information whenever possible. The major cost to the
program will be in staff time and is estimated to be 0.1 full-time equivalents (FTEs)
for public education, as discussed in Section 8. The public education program should
not only be focused on this problem, but other water quality problems as well.

6.4.2 Nonexistent or Inadequate Stormwater Treatment
Facilities

Many areas within Eatonville were developed prior to the establishment of significant
stormwater treatment requirements. These areas include roadways, parking lots,
commercial areas, residential areas, and industrial areas that were constructed prior to
when stormwater treatment facilities were required, which all typically generate
pollutants that can adversely affect downstream receiving waters. Thus, runoff from
these areas is not treated, and any contaminants present in the runoff are transported
directly downstream. Similarly, some areas that were developed more recently may
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have incorporated treatment facilities that no longer function at the desired efficiency,
due to lack of maintenance funds or out—of-date designs. If stormwater treatment
systems are not functioning efficiently, pollutants present in runoff are not effectively
removed from the runoff and may directly impact downstream waters.

The lack of stormwater treatment systems in existing urban areas is likely a
contributor to surface water quality problems in the Eatonville area. The most
common occurrence is roadway and parking lot runoff that is collected in catch basins
and directly conveyed to receiving waters without water quality treatment. The
majority of the existing developed areas convey stormwater runoff in this manner,
thereby generating a pollutant load on downstream waters.

6.4.2.1 Solutions

The best solution for this problem is to retrofit the existing stormwater systems to
include w ater q uality treatment m easures. Although retrofitting existing sy stems is
generally costly and therefore may not be the preferred course of action, new
development in Eatonville will present opportunities to retrofit existing drainage
systems for water quality as part of larger development projects. As part of the
mitigation requirements for new developments, the Town should require developers to
improve stormwater management systems where they are needed. The Town should
explore financial incentives with utility rate credits for those developments that exceed
standards. An examples of a project that could be eligible for a rate credit is when a
developer plans to convert a section of an existing ditch on the edge of their property
into a biofiltration swale for water quality treatment. The swale retrofit could be
expanded to a greater length beyond the property line to treat a greater amount of
runoff. Similarly, new stormwater treatment ponds could be increased in size to
effectively treat off-site flows in addition to on-site- flows. These types of
development projects could result in minor but 51gmﬁcant improvements to the
Town’s existing stormwater system.

Structural BMPs that could be used to retrofit existing water quality controls include

oil/water separators, oversized catch basins, biofiltration swales, vegetative filter
strips, and wet ponds. For example, parking areas that currently have no water quality
treatment facilities could incorporate oil/water separators. Roadways that receive sand
and grit applications in the winter months should be fitted with oversized catch basins
to help prevent these materials from being washed downstream. Roadside slopes and
ditches could be retrofitted with vegetative filter strips and bioswales, respectively, to
provide treatment for runoff that c urrently receives no treatment. T hese individual
improvements are generally minor but cumulatively would result in significant
improvements compared to existing conditions.

These types of structural BMPs could be implemented on a case by case basis where
Town staff observe an opportunity to improve water quality. For systems within the
public right-of-way, the improvements could be made using the system replacement
budget identified in the proposed maintenance and operations budget. For systems on
private property, the Town can work with the property owner first on a voluntary
basis. If the water quality problem is very severe, the Town can take additional steps
to require improvements.
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Future developments are not expected to cause significant long-term impacts on water
quality in the area. Following adoption of a new Stormwater Management Ordinance,
many of the problems associated with new impervious surfaces will be addressed for
new developments. Thus, the Town should focus on addressing water quality
problems associated with older roadways and existing developments. Nonetheless,
allocating additional funds and personnel for enhanced maintenance of stormwater
systems would help to reduce the potential for future water quality problems in the
area. Although the Town currently maintains its stormwater systems, additional
resources could be dedicated to ensure that stormwater treatment systems are
functioning properly. '

Retrofitting stormwater facilities as a part of redevelopment projects would be done by
the developer at no cost to the Town. The proposed Stormwater Management
Ordinance includes requirements for retrofitting as a part of redevelopment.
Retrofitting with oil/water separators, oversized catch basins, and biofiltration swales
is also recommended to improve water quality from these areas. While the Town
could institute a program for these types of retrofits by budgeting a certain dollar
amount to be spent per year, it is recommended that the Town perform these types of
upgrades at the time the Town’s maintenance crews are performing regular system
replacements. For example, if a pipe system is being replaced in the downtown area,
it could be replaced with oversized catch basins and inverted elbows for oil/water
separation. The recommended maintenance program, discussed in Section 7, includes
only $1,000 per year for system replacements. Since a substantial portion of the
Town’s drainage system is listed as a future Improvement Project, this amount may
not require an increase if the capital projects are a high priority. However, allocating a .
larger budget for system replacements and repair would be recommended so that
portions of the drainage system could be improved concurrently with the capital
improvement projects. The annual allowance for system replacement is $1,000
according to the Town’s proposed 2003 budget.

6.4.3 Erosion and Sediment Transport from Disturbed Areas

Another common source of water qualit