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Section 1
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:

• 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.”

• 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.

• Development of capital improvements program needs.

• Development of maintenance and operations program needs.

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

• Development of the total program costs.

• 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 I 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 Illicit 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.
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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 

2003.  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.



Town of Eatonville Comprehensive Stormwater Plan 7

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.
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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 6 – 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 Introduction
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. Identify 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:

• Pierce County Extended Rainfall Data

• Sub-basin Areas

• Land Classifications

• 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 WWHM3.

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 WWHM3 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:

• Catchment area information

• Stormwater system inventory

• Open channels

• Ponds

• Outfalls

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 WWHM3, 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

• Corrugated metal, n=0.024

• Ductile iron, n=0.012

• 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:

• Natural stream, clean, n=0.030

• 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 c 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.



Town of Eatonville Comprehensive Stormwater Plan 32

Catch 
Basin 
Label

Rim 
Elevation 

(Ft)

Existing Future Conventional Future LID 
Maximum 
Hydraulic 
Grade (ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
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 0 791.1 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

Table 4-2: Catch Basin Flooding

*Shaded cells refer to catch basins that experience over-topping.
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Catch 
Basin 
Label

Rim 
Elevation 

(Ft)

Existing Future Conventional Future LID 
Maximum 
Hydraulic 
Grade (ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
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

Table 4-2: Catch Basin Flooding, cont.

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

Catch 
Basin 
Label

Rim 
Elevation 

(Ft)

Existing Future Conventional Future LID 
Maximum 
Hydraulic 
Grade (ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
Depth (Ft)

Maximum 
Hydraulic 
Grade (Ft)

Maximum 
Flooding 
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:

• Fish and Wildlife Habitat Conservation Areas

• 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 
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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.



Town of Eatonville Comprehensive Stormwater Plan 40

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. l 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 II 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:

• Section 4: Determination of Endangered and Threatened Species;

• Section 6: Cooperation With States;

• Section 7: Interagency Cooperation;

• Section 9: Prohibited Acts;

• Section 10: Exceptions; and

• 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:

• 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.

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

• 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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• 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.

• 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.

• 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:

• 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.

• Remove water or otherwise alter streamflow in a manner that significantly impairs spawning, migration, 

feeding, or other essential behavioral patterns.

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

• 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:

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

• 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.

5.4.2.5 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]

[l]). 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.



Town of Eatonville Comprehensive Stormwater Plan 48

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.

• 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. 

• 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.

• 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.



Table 6-1 A: Drainage Problem Summary

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

1

Intersection of 
Hill Top Area 
and Eatonville 
Highway West 
(Larson Street 
West)

K, 18-30 Insignificant 
based on 
upstream area, 
soils

No Y Insignificant 
upstream basin 
area

Right-of-way Arterial/Local
intersection

Bioinfiltration 
swale

CB and pipe Intersection; 
no formal 
drainage 
system in this 
area

Drainage 
problem 
not evident 
in 2013 
modeling

2

Intersection of 
Hill Top Area 
and Eatonville 
Highway West

near B >80 at Park Moderate if 
conveyed to 
Larson Street 
West

Y CB 945 Insignificant: 
poor soils

Flows to 
Center Street 
parcels

Arterial Bioinfiltration 
swale

Increase ditch 
capacity/ provide 
better connection to 
CB 945

Intersection; 
B soil 
approximately 
1 block north of 
Larson Street 
West

C, F

3

Center Street 
West between 
Eatonville 
Highway West 
and Washington 
Avenue South

Y Y In and near B, >80 Significant: 
upstream 
subbasin size 
large and good 
soils along 
Center Street 
West

CB 1325 0-3” Existing 
Orchard 
Avenue and 
Library rain 
gardens 
may mitigate 
flooding; 
significant 
potential 
remains given 
soils and 
relatively flat 
area

Passes public 
parcels on 
Center Street

Arterial Infiltration 
trench; wet well; 
bioinfiltration 
swale

C, D, E, G, 
H, J, L, M

4

Antonie Avenue 
North from 
Williams Addition 
and Center Street  
West

B, >80 Moderate: soils, 
relatively flat

Moderate: good 
soils; relatively 
flat area

Right-of-way Local Infiltration 
trench; wet well; 
bioinfiltration 
swale

Contributes to 
DP10

L

5
Center Street 
West to Dow 
Addition

Y Y K, 18-30 Insignificant, 
soils

Y Insignificant: 
poor soils

Determine if 
opportunities at 
lake

Local Upsize pipe to 
downstream 
infiltration at DP10

Contributes to 
DP10

D

6

Intersection 
Antonie Avenue 
South and 
Eatonville 
Highway West

K, 18-30 Potentially 
significant at 
end of pipe 
facility

Y Insignificant, 
poor soils in 
large upstream 
basins

Right-of-way Arterial Pipe to downstream 
conveyance

Contributes to 
DP02

Drainage 
problem 
not evident 
in 2013 
modeling

7

Lynch Creek 
Road at culvert

Y B>80 Limited area at 
culvert site

No Good infiltration 
potential 
upstream to 
reduce flows

Right-of-way Local ` Lack of 
capacity in 
trunk line 
conveyance 
may be 
resolved with 
infiltration 
BMPs in the 
upper basin

A thru H and 
J thru M

8

Eatonville 
Highway West 
near west town 
limits

K, 18-30 Insignificant, 
poor soils in 
large upstream 
basins

Y Insignificant, 
poor soils in 
large upstream 
basins

Right-of-way Arterial Increase ditch 
capacity

Drainage 
problem 
not evident 
in 2013 
modeling



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

9

Eatonville 
Highway West 
between Antonie 
Avenue North 
and Center Street 
West

Y K, 18-30 Potentially 
significant at 
end of pipe 
facility at 
Center Street 
West

CB 1302 Insignificant, 
poor soils in 
large upstream 
basins

Right-of-way Arterial Increase ditch 
capacity and correct 
grade at Larson 
Street

C

10

Center Street 
West near Jensen 
Lane North thru 
Cedar Avenue 
North

Y Y K, 18-30 Insignificant 
area drains to 
good soil

CB 1315  3” - 6” Determine if 
opportunities at 
lake

Local Determine 
function of lake 
overflow; does 
Lake need 
to connect to 
Center Street 
storm system?

D, E

10 Y K, 18-30 CB 931 >6 “ Local

10 Y K, 18-30 CB 1314 0-3” Local

10

Y Y B>80 Potentially 
significant at 
end of pipe 
facility at 
Center Street

CB 1309  3” - 6” Passes 3 
potential 
Center Street 
parcels

Local Bioinfiltration 
swale, 
Infiltration 
trench, dry well

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

11

Pennsylvania. 
Avenue North 
between Lynch 
Street West and 
Carter Street 
West

B>80 Significant 
given soils

No moderate for 
residential area 
given soils

Right-of-way Local Bioinfiltration 
swale, 
Infiltration 
trench, dry well

M

12

Washington 
Avenue between 
Larson Street 
West and 
Prospect Street 
East

Y Y B, 1 block down 
grade

None No CB 3003  3” - 6” Right-of-way Local Insignificant 
given small 
basin and 
distance to 
good soils

Disconnect  storm 
from sanitary sewer

If problem 
recurs, runoff 
could be 
conveyed 
south to good 
soils.

A

13

Adams Avenue 
South (South of 
Center and North 
of Prospect)

K, 18-30 No Right-of-way Local Insignificant 
given small 
basin and 
distance to 
good soils

Improve roadside 
conveyance

Drainage 
problem 
not evident 
in 2013 
modeling

14

Center Street 
East between 
Bergeren Road 
North and 
Washington 
Avenue South

Y Y B>80 Significant if 
conveyed to 
Madison

CB 994  3” - 6” Six 2011 rain 
gardens on 
Baumgartner 
Pl NE may 
mitigate 
flooding; 
additional 
potential on 
Eagle Glen Ct. 
N.

East of 
Madison 
Avenue

Arterial Infiltration 
trench; wet well; 
bioinfiltration 
swale

A, B

14

Y Y B>80 Significant if 
conveyed to 
Madison

CB 1089  3” - 6” Right-of-way Arterial Infiltration 
trench; wet well; 
bioinfiltration 
swale



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

Y Y 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

Y Y 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

Y 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

Y Y 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 A: Drainage Problem Summary, cont.



Table 6-1 B: Drainage Problem Summary

2013 
DP #

Location/
Description

Flood 
problem per 
2013 model

Conveyance 
Problem per 
2013 Model

Soil Type/ Depth to 
GW or Imp. Layer 

(inches)
CB #

Flood 
Depth at 

CB
Comments Potential LID BMPs Upstream basin 

opportunities for LID
Proximity to Public 

Site Road Type
Potential 

Infiltration 
Volume

Conventional 
Solution

2013 CIP 
project to 

mitigate DP

2013-1 Mashell Ave. at 
Alder St.

Y B>80 at lower reach; 
upper basin is S, 
11-16

1057, 
1058

 3” - 6” Existing conveyance 
to Sewage Lagoon 
site

DW at local flooding; 
then regional Infiltration 
trench; wet well; 
bioinfiltration swale

Significant based on 
upstream basin size, 
available public space, soils

Lower reach of 
pipe is at Sewage 
Lagoon Site

Res Significant based 
on upstream basin 
size, available 
public; soils

Upsize 
conveyance pipe

I

2013-2 Carter St. W. 
at Washington 
Ave. S.

Y Y K, 18-30 1142, 
1143

0-3” Infiltration trench; wet 
well; bioinfiltration 
swale

Moderate, soils Right-of-way Res/Arterial Moderate, soils K

2013-3 Larson St. Y Y K, 18-30 3003  3” - 6” Backwater at Trunk 5 
might be mitigated by 
infiltration in CIPs A 
and B to reduce flows 
in Trunk 5.

None, soils Right-of-way Res None, soils Retrofit of 
conveyance 
system in Trunk 
5 from CB 1000 
to CB 1085; See 
Note 1

A, B, J

2013-4 Connect Center 
St. to regional 
infiltration at 
Sewage Lagoon 
site

K, 18 – 30 in middle 
reach; B> 80 in upper 
and lower reaches

CB-M7 to 
CB 1056

Divert Center 
St.subbasins from 
Lynch Cr. To Mashel 
River basin

Not applicable Not applicable Discharge at 
Sewage Lagoon

Res/Arterial Significant based 
on upstream basin 
size, available 
public area; soils

See Note 2. Not applicable

2013-5 Realign Center 
St. conveyance 
to ROW

B>80 CB 1300 
to CB 
1328       
CB 1331 
to CB M7

Relocate conveyance 
from private 
property to right-
of-way; presents 
opportunity to build 
infiltration with street 
reconstruction.

Infiltration trench; wet 
well; bioinfiltration 
swale

Significant based on 
upstream basin size, 
available public space, soils

Right-of-way Res/Arterial Significant based 
on upstream basin 
size, soils

J

2013-6 Center St. E. 
Trunk 5

Y Y B>80 in upper half of 
Trunk 5 reach; S 11-
16 in lower half

CB 1000 0-3” Given poor soils in 
lower reach, look at 
CIP A and B first

Infiltration trench; wet 
well; bioinfiltration 
swale, upper reach only

Significant: however, CIP 
projects A and B may be 
more cost effective

Right-of-way Res/Arterial Significant based 
on upstream basin 
size, soils

New conveyance 
in Mashall; 
size dependant 
on amount 
of  infiltration 
in contributing 
basin.  Could 
be combined 
with street 
reconstruction.

A, B

Notes:
1    Larson Street : CB 3003 experiences backwater from 

Trunk 5 CB 1000
2    Connect Center Street to Sewage Lagoon regional 

facility 

Soils Notes:
 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

LID Project 
#

Contributing 
Subbasin # Location Associated  

CB

Primary Drainage 
Problem 
Mitigated

Secondary 
Drainage 
Problem 
Mitigated

Public 
Property? LID Options

Relative 
Infiltration 

Volume
Comments Description of BMP

Shallow Groundwater 
Destination per 

Golder Associates 
Figure 4

A 18
Washington Avenue between 
Larson Street West and 
Prospect Street East

CB 3003 DP 12 Yes

If conveyed 
1 block down 
grade to good 
soils.

Priority ranked #3 in 2003 CIP list. Town used 
sanitary sewer to act as temporary underdrain; 
standing water problem still exists.  

B 22, 23
East of Madison Avenue 
South

CB 994 DP 14
DP 15, DP 07, 
2013-3

Yes Medium Significant upstream basin can be diverted for 
infiltration. 400 LF bioinfiltration trench Mashel

C
7a, 8, 9, 10, 
26, 27

Parcel at Iron Street and 
Eatonville Highway

CB 1302 DP 02, DP 09 DP 03 Private  BIS Medium

An end of pipe approach due to long 
conveyance; also high visibility site for rain 
garden. Ensure this project is constructed in the 
public ROW.

4 foot diameter, 6 foot deep DW Ohop

D 2, 3
Center Street right-of-way 
west of Antonie Avenue 
North

CB 931 DP 10 Yes DW Low
Contributing area limited to intersection, some 
roadway. This project is a good candidate for a 
Green Street project.

400 LF bioinfiltration trench Ohop

E 5

Center Street right-of-way 
between  Antonie Avenue 
North And Cedar Avenue 
North

CB 1309 DP 10 Yes  BIS Medium
Existing Center Street improvements are minimal 
here. This project is a good candidate for a 
Green Street project.

400 LF bioinfiltration trench Ohop

F 6, 10
Parcel south of Center Street 
near Cedar Avenue North

CB 1300 DP 02 Unknown  BIS High

High visibility; confirm if one of parcels north and 
south of right-o-way is public; one is now private. 
If confirmed to be private, relocate this project to 
public ROW in the nearby traffic island.

4 foot diameter, 6 foot deep DW Ohop

G 7b, 11
Parcel south of Center Street 
at Pennsylvania Avenue 
North

CB 1325 DP 03
Community 
Center

DW Low High visibility, but little available space. 4 foot diameter, 6 foot deep DW Groundwater divide

H 13, 1217
Parcel south of Center Street 
at Rainier Avenue

CB 1331 DP 03 DP 15, DP 07
City Hall 
Complex

DW Low High visibility, but little available space. 4 foot diameter, 6 foot deep DW Groundwater divide

I 19, 20, 24 Sewage Lagoon Site CB 1056 2013-1 Yes BIS High
Contributing basin is large. This project will not 
help increase dry seasonal flows to the Mashel 
River because of the close proximity to the river.

200 LF pretreatment biofiltration swale 
to infiltration pond

Mashel

J
2, 5, 6, 7, 8, 
9, 10

Center Street reconstruction, 
Cedar Avenue to Mashall 
Avenue

CB 1300 to 
CB 1328; CB 
1331 to CB 
M7

DP 03 DP 15, DP 07 Yes BIS, Pond High

Contributing basin is very large. The Center 
Street reconstruction should extend from 
Eatonville Highway and Larson Street to Mashell 
Avenue. This is a federally classified highway 
and is eligible for federal funding. Transforming 
into a Green Steet project would impact projects 
F, G, and H. 

3 blocks of reconstructed street 
with bioinfiltration swales; trunk line 
relocation

Groundwater divide

K 15
Carter Street between 
Rainier Avenue North and 
Washington Avenue North

CB 1142, CB 
1143

2013-2 DP 15, DP 07
Public or 
Private

BIS Medium

Locations based on resident interest if public/
private. Carter Street is new, so work is not 
proposed as part of this project.  However, 
the alley between Mashell Avenue and Rainer 
Avenue may be a good location to site a facility. 

400 LF bioinfiltration trench Groundwater divide

L 1
Antonie Avenue North of 
Center Street

CB 1043 DP 04
DP 15, DP 07, 
DP 03

Yes BIS, RG Medium

Upstream basin soils are poor; BMPs on Antonie 
Street could infiltrate upstream runoff. This 
location is a good candidate for a Green Street 
project. The street does not have sidewalks, 
both are built-out to zoning, and both have 
deteriorated street. 

400 LF bioinfiltration trench Ohop

M 6, 7
Pennsylvania Avenue North 
of Center Street

CB -1325 DP 03 DP 15, DP 07 Yes BIS, RG Medium

Soils are good, basin is small. This location is a 
good candidate for a Green Street project. The 
street does not have sidewalks, both are built-out 
to zoning, and both have deteriorated street. 

400 LF bioinfiltration trench Ohop

N N/A
Westside of Eatonville 
Elementary School

N/A N/A N/A Yes BIS, RG High
Feasibility study of centrifugal device followed 
by bioinfiltration to provide treatment prior to 
discharging to Lynch Creek.

400 LF bioinfiltration trench Lynch

DW = Drywell
IT = Infiltration Trench
BIS = Bioinfiltration Swale
RG = Rain Garden
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Criteria 
Number

General 
Category Specific Category Score Range Weight Highest Potential 

Score

1 Flood Hazard 
Reduction

Flood Location

0 = no impact, 
3= impacts private property, 

5 = impacts public streets in terms of traffic, 
infrastructure and public safety

1 5

Flood Source
0 = no flooding, 

3 = Private Water, 
5 = Public Water

1 5

Flood Depth
0 = 0 inches, 

3 = 3-6 inches 
5 = More than 6 inches

3 15

2 Infiltration 
Potential Soil Type

  0 = All other Soils Types in the City,  
3 = Briscot loam,  

Chehalis silt loam, 
5 = Barneston gravelly coarse loamy sand, 

Everett gravelly sandy loam, 
Indianola loamy sand, 

Ragnar sandy loam

3 15

3 Environmental

Water Quality 0 = No WQ Treatment, 
5 = WQ Treatment 3 15

Detention 0 = No Detention Benefit, 
5 = Detention Benefit 3 15

Permitting
0 = Challenging/Lengthy Permitting Process 

3 = Some Permitting Required 
5 = No Permitting Required

2 10

4 Community 
Considerations

Operation and 
Maintenance

0 = 6-month O&M Required, 
3 = Annual O&M,  

5 = No O&M Required,
1 5

Proximity/Availability  
to Right-of-Way or 

Public Lands

0 = No ROW or Public Lands Available, 
3 = Limited ROW or Public Lands Available, 

5 = ROW or Public Lands Available
3 15

Constructability
0 = Difficult, 

3 = Medium Difficulty, 
5 = Easy 

2 10

Availability of Funding
0 = No Grant Funding Available, 

3 = Some Grant Funding Available , 
5 = Grant Funding Available 

3 15

Aesthetics

0 = No Aesthetics Impacts, 
3 = Occasional Positive Aesthetics Impacts 

(Seasonal), 
5 = Constant Positive Aesthetic Impacts

1 5

Public Acceptance
0 = No Public Acceptance, 

3 = Some Public Acceptance, 
5 = Public Acceptance

2 10

5
Additional 

Project 
Information

Low Impact 
Development

0 = Not an LID Project, 
3 = LID Components to Project, 

5= LID Project
3 15

Basin Location
0 = Other, 

3 = Lynch Creek Basin, 
5 = Mashel River Basin

2 10

Total 160

Table 6-3: Rating and Ranking Criteria
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Criteria 
Number

General 
Category Specific Category Score Range Weight Highest Potential 

Score

1 Flood Hazard 
Reduction

Flood Location

0 = no impact, 
3= impacts private property, 

5 = impacts public streets in terms of traffic, 
infrastructure and public safety

1 5

Flood Source
0 = no flooding, 

3 = Private Water, 
5 = Public Water

1 5

Flood Depth
0 = 0 inches, 

3 = 3-6 inches 
5 = More than 6 inches

3 15

2 Infiltration 
Potential Soil Type

  0 = All other Soils Types in the City,  
3 = Briscot loam,  

Chehalis silt loam, 
5 = Barneston gravelly coarse loamy sand, 

Everett gravelly sandy loam, 
Indianola loamy sand, 

Ragnar sandy loam

3 15

3 Environmental

Water Quality 0 = No WQ Treatment, 
5 = WQ Treatment 3 15

Detention 0 = No Detention Benefit, 
5 = Detention Benefit 3 15

Permitting
0 = Challenging/Lengthy Permitting Process 

3 = Some Permitting Required 
5 = No Permitting Required

2 10

4 Community 
Considerations

Operation and 
Maintenance

0 = 6-month O&M Required, 
3 = Annual O&M,  

5 = No O&M Required,
1 5

Proximity/Availability  
to Right-of-Way or 

Public Lands

0 = No ROW or Public Lands Available, 
3 = Limited ROW or Public Lands Available, 

5 = ROW or Public Lands Available
3 15

Constructability
0 = Difficult, 

3 = Medium Difficulty, 
5 = Easy 

2 10

Availability of Funding
0 = No Grant Funding Available, 

3 = Some Grant Funding Available , 
5 = Grant Funding Available 

3 15

Aesthetics

0 = No Aesthetics Impacts, 
3 = Occasional Positive Aesthetics Impacts 

(Seasonal), 
5 = Constant Positive Aesthetic Impacts

1 5

Public Acceptance
0 = No Public Acceptance, 

3 = Some Public Acceptance, 
5 = Public Acceptance

2 10

5
Additional 

Project 
Information

Low Impact 
Development

0 = Not an LID Project, 
3 = LID Components to Project, 

5= LID Project
3 15

Basin Location
0 = Other, 

3 = Lynch Creek Basin, 
5 = Mashel River Basin

2 10

Total 160

Table 6-3: Rating and Ranking Criteria
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Table 6-4 Rating and Ranking of CIP Projects Criteria Flood Location
Source of Flood 

Water
Flood Depth Soil Type

Water 

Quality 
Detention Permitting

Operation and 
Maintenance 
Frequency

Proximity/Availability 
to Right-of-Way or 

Public Lands
Constructability

Availability of 
Funding

Positive 
Aesthetic 
Impact to 

Community

Low Impact 
Development

Basin Location Total 

Weight 1 1 3 3 3 3 2 1 3 2 3 1 3 2 Max = 160

Score Range

0 = no impact, 
3= impacts private 

property, 
5 = impacts public 
streets in terms of 

traffic, infrastructure 
and public safety

0 = no flooding, 
3 = Private 

Water, 
5 = Public 

Water

0 = 0 inches, 
2 = 0-3 
inches, 

3 = 3-6 inches 
5 = More than 

6 inches

  0 = All other Soils 
Types in the City,  
3 = Briscot loam,  

Chehalis silt loam, 
5 = Barneston gravelly 

coarse loamy sand, 
Everett gravelly sandy 

loam, 
Indianola loamy sand, 

Ragnar sandy loam

0 = No WQ 
Treatment, 

5 = WQ 
Treatment 

0 = No Detention 
Benefit, 

3 = Some 
Detention Benefit 

(i.e. DW), 
5 = Detention 
Benefit (i.e IT, 

BIS)

0 = Challenging/
Lengthy Permitting 

Process, 
3 = Some Permitting 

Required, 
5 = No Permitting 

Required

0 = 6-month O&M 
Required (i.e. BIS, 

IT, RG), 
3 = Annual O&M (i.e. 

DW, Pond),  
5 = No O&M Required

0 = No ROW or Public 
Lands Available, 
3 = Limited ROW 
or Public Lands 

Available, 
5 = ROW or Public 

Lands Available

0 = Difficult, 
3 = Medium Difficulty 

(i.e. IT, BIS), 
5 = Easy (i.e. DW)

0 = No Grant 
Funding Available, 

3 = Some Grant 
Funding Available , 
5 = Grant Funding 

Available 

0 = Low 
3 = Medium 

5 = High

0 = Not an LID 
Project, 
3 = LID 

Components to 
Project, 

5 = LID Project

0 = Other, 
3 = Lynch or 
Ohop Creek 

Basin, 
4 = Groundwater 

Divide, 
5 = Mashel River 

Basin

Project 
ID

CIP #
Type of 
Project

Contributing 
Subbasin #

 Location
Associated  

CB
Scoring: 0 to 160

B #1 LID 22, 23
East of Madison Avenue 

South
CB 994 5 5 3 5 5 5 3 0 5 3 5 5 5 5 136

I #2 LID 19, 20, 24 Sewage Lagoon Site
CBs 1057, 

1058
5 5 3 5 5 5 3 2 5 5 5 5 3 5 136

E #3 LID 5

Center Street right-of-way 
between  Antonie Avenue 
North And Cedar Avenue 

North

CB 1309 5 5 3 5 5 5 3 0 5 3 5 5 5 3 132

J #4 LID
2, 5, 6, 7, 8, 

9, 10

Center Street reconstruction, 
Cedar Avenue to Mashell 

Avenue

CB 1300 to 
CB 1328; 

CB 1331 to 
CB M7

5 5 5 5 5 5 0 0 5 0 5 5 5 4 128

H #5 LID 13, 1217
Parcel south of Center 

Street at Rainier Avenue 
South

CB 1331 5 5 0 5 5 3 3 3 5 5 5 5 5 4 126

M #6 LID 6, 7
Pennsylvania Avenue north 

of Center Street
CB 1325 5 5 2 5 5 4 3 0 5 3 5 5 5 3 126

K LID 15
Carter Street between 

Rainier and Washington 
Avenues

CB 1142, CB 
1143

4 5 2 5 5 5 3 0 3 3 5 5 5 4 124

D LID 2, 3
Center Street right-of -way 

east of Antonie Avenue 
North

CB 931 5 5 5 0 5 5 3 0 5 3 5 5 5 3 123

L LID 1
Antonie Avenue North of 

Center Street
CB 1043 5 5 0 5 5 5 3 0 5 3 5 5 5 3 123

N LID N/A
Westside of Elementary 

School
N/A 0 0 0 0 5 5 3 0 5 3 5 5 5 3 98

F LID 6, 10
Parcel south of Center St. 
near Cedar Avenue North

CB 1300 5 5 3 5 5 0 3 3 3 5 3 0 3 3 101

G LID 7b, 11
Parcel south of Center 
Street at Pennsylvania 

Avenue North
CB 1325 5 5 2 5 5 0 3 3 3 5 3 0 3 4 100

C LID
 7a, 8, 9, 10, 

26, 27
Parcel at Iron St. and 
Eatonville Highway

CB 1302 3 5 5 0 5 0 3 3 0 5 3 0 3 3 81

A Conventional
Washington Avenue 

between Larson St. W. and 
Prospect Street East (DP 12)

CB 3003 5 5 3 5 0 0 5

Table 6-4: Rating and Ranking of CIP Projects
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• 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.

• 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.

• 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

Project Number Project Name Opinion of  Design and 
Construction Cost

CIP #1 - LID Project B Bioinfiltration Trench East of 
Madison Ave S. $120,000

CIP #2 - LID Project I Inflitration Pond at Sewage Lagoon $690,000

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

CIP #4 - LID Project J Green Street and Bioinfiltration 
Trench at Center St. #2 $1,780,000

CIP #5 - LID Project H Drywell at Rainier Ave S $90,000

CIP #6 - LID Project M Green Street and Bioinfiltration 
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

7.1 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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7.2 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.  

7.3 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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Item 
No.

Maintenance 
Activity

Notes Regarding the 
Units to be Maintained

Notes Regarding the 
Frequency

Notes Regarding the Daily 
Production

1 Clean Catch Basins, 
Drywells, and Manholes Contracted out. 4 days once per year.  

Prioritized - (1) Key areas 
including Washington & 
Center Streets, Carter 
Street, Antonie Street;                     
(2) 1/3 of systems on six year 
rotation.

2 Clean Roadside Ditches 
(remove sediments)

Dump Truck and 
Backhoe used.

72 hours x 3 staff = 
216 hours per year.

Approximately 1% of the total 
length of drainage ditches 
is actually drainage swales.  
No distinction is made in the 
program due to the minimal 
length of swales.

3 & 4 Clean Roadside Ditches 
(vegetation control)

Riding Mower, Brush 
Hog, and String 
Trimmer used.

20 hours per week 
for 6 months (April 
through October); 
Hilltop area & near 
maintenance bldg, 
View Crest once 
every two weeks.

Assumptions:  Approximately 
20% of the total length of 
ditches is mowed yearly using 
weedeaters; Approximately 
80% of the ditches are mowed 
3 times per year using a 
mower.

5 & 6
Clean Storm Drain 
Pipes  (perforated and 
non-perforated)

Source:  inventory 
based field review 
and information 
provided by the Town.

Assumption: Done 
on an as needed/
emergency basis.

7 Clean Culverts
Source:  inventory 
based on information 
provided by the Town.

8 & 9
Clean Detention Ponds  
(remove sediments and 
vegetation control)

Source: inventory 
based on information 
provided by the Town.

10
Repair/Replace/Install 
New Catch Basins, Dry 
Wells, Manholes

Source: inventory 
based on information 
provided by the Town.

Assumption: Done on 
an as needed basis.

11

Street Sweeping 
Contracted out. 
Weekly street sweeping 
for 4 hours per week 
No current cost to Storm 
Drain Fund.   Currently 
funded through Street 
Fund.

12 Emergency 
Maintenance Source:  Town staff Assumption:  Done on 

an as needed basis

Table 7-2:  Supporting Information: Current Stormwater Maintenance Program Labor
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Item 
No.

Maintenance 
Activity

Notes Regarding the 
Units to be Maintained

Notes Regarding the 
Frequency

Notes Regarding the Daily 
Production

13 Drainage Complaints & 
Flood Response Source:  Town staff

12 Calls per Year.  4 
Hours x 2 Staff = 8 
Hours per Year

14
Disposal Costs (catch 
basin cleaning and 
street sweeping)

Assumption: Cost merged with 
other items.

15 Raingarden Trash and 
Weed Removal Source: Town staff

16 Raingarden Mulching & 
Planting

Assumption:  each 
raingarden mulched 
once per year

Costs of mulch added

17 Pervious Pavement 
Cleaning & Repair

Assumption:  
Pressure wash 
annually with 
industrial machine at 
2,500 psi.

No pervious pavement 
installed to date

Table 7-2: Supporting Information: Current Stormwater Maintenance Program Labor, cont.

Item 
No.

Maintenance
Activity  Notes Regarding the Program Cost

1-17 Various
Labor costs are based on a fully burdened labor rate of $38.46 
per hour and 2080 working hours per year for a cost of $80,000 
per FTE.    

14 Disposal Costs Disposal costs are assumed to be merged with other expense 
items.

18 Other O&M
Source: Town of Eatonville 2003 Budget.  Includes: operating 
supplies ($1,000), tools/minor equipment ($50), communications 
($3,000), and miscellaneous ($500).

Table 7-3:  Supporting Information:  Current Stormwater Maintenance Program Costs
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7.4 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 Introduction
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:

• 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.

• 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.

• 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. 

• 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.

• 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 I - 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
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• 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 I 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 I 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 
communities to manage stormwater

Small communities may wish to emulate 
the Eatonville stormwater management 
program with, but not limited to, LID and 
rainwater gardens
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• 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)

• Establishing Facebook, Twitter and other social media presence that announces activities and 

progress (requires regular updates)

• 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)

• Developing equally compelling presentation brochures and  handout materials (requires regular 

updates)

• Creating event, outreach and press release templates

• 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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• Identifying 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.

• 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-III 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-III.

Resolution 2012-III 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-III 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-III.

Resolution 2012-III 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 

Description
Total Number 

of Users
2013 Monthly Storm 

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 $4.00 (1)

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 
Commercial $24.44 $26.16 $27.97 $29.87 $31.86 $33.96 $36.15 $38.46 $40.88

Medium 
Commercial $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

Small 
Commercial $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 
Proposed 
Revenue

$123,931 $137,015 $150,754 $165,180 $180,327 $196,231 $212,931 $230,465 $248,876

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

• Budgeting $35,000

• Funding Development

• Work Planning

• Resource Allocation and Staff Supervision

• Coordination with Elected Officials and 
Resource Agencies

• Engineering Plan Review

• Maintain Drainage Inventory

• Stormwater Planning

• 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 
Section 7)

$49,305 $51,770 $54,359 $57,077 $59,931 $62,927 $66,073 $69,377 $72,846 $76,488

Program 
Management, 
Education, and 
Engineering (see 
Table 9-2)

$47,000 $49,350 $51,818 $54,408 $57,129 $59,985 $62,984 $66,134 $69,440 $72,912

Illicit Discharge 
Detection and 
Elimination (IDDE)

$10,000 $10,000 $10,000 $10,000 $2,500 $2,625 $2,756 $2,894 $3,039 $3,191

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 

Funning Balance
$5,164 $17,975 $38,813 $68,082 $113,703 $168,493 $232,910 $307,436 $392,576 $488,860 

Capital improvement project costs, which were described in Section 6 and Appendix F total approximately 

$3,750,000 and are summarized I 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

1 LID Project B Bioinfiltration Trench East of Madison 
Avenue South $120,000

2 LID Project I Inflitration Pond at Sewage Lagoon $690,000

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

4 LID Project J Green Street and Bioretention Trench 
at Center St. #2 $1,780,000

5 LID Project H Drywell at Rainier Avenue South $90,000

6 LID Project M Green Street and Bioretention Trench 
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 I and II 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 I or II jurisdiction, however if the 

Town enters into an interlocal partnership agreement with Pierce County, which operates under a 

Phase I 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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• 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. 

• 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.

• 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.

• 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 I 
EXECU'I'IVE SUM MARY 

The Eatonville Stomwater Management Program report consists of an evaluation of 
the exis'ting surface water management system, with primary focus on correcting 
flooding problems, and improving water quality. This will position the Town to be in 
compliance with Ecology's Basic Stormwater Program (F'uget 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: 

H 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. 

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

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

Development of Capital Improvements Program needs. 

Development of Maintenance and Operations Program needs. 

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

H Development of the total program costs. 

Development of funding analysis. 

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 
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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 inf?astructure 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 lmpmvement 
Brief Descriptlon Annual Cost Projeds Cost 

Capital Improvement Program' TED $4,177,400 

Annual Maintenance & Operations Program $32,953 
( 0.48 FTE) 

Pmgram Management, Public Education, and $42,220 
Engineering (0.40 FTE) 
Totals: % 75.173 $4.177.400 . ., - . . 

1 Table64 

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 

2.1 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 I1 of the Federal National Pollutant Discharge 
Elimination System (NPDES) Stormwater Permit Program, and the Endangered 
Species Act (ZSA), 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  Eatonville i s not yet required t o  obtain a n  NPDES Phase II 
Permit, the purpose of this Comprehensive Stormwater Management Plan update is to: 

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

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. 

Identify existing flooding and conveyance problems. 

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. 

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. 
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The Stormwater Management Program focuses on the Town's internal drainage 
system in order to minimize local flooding problems, to improve water quality and 
maintenance, to comply with regulatory requirements, and to protect downstream 
aquatic resources. Any flooding kom 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 
govemment 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. 
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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, W illiarns Additions). T he water quality and resource protection 
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 i ndicates that, i n general, flow t ends t o 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 fiom 
800 to 835 feet. 

There are four soil types indicated in the study area: (1) Barneston 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 fiom 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. 
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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 i ncluded i n the S itts & H ill survey, and w ere added from i nformation obtained 
fiom '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. 

- 

3-2 R. W. Beck R:\Seattle\l1-00616-10000 Eatonville Storm Watermeport - DRAFT\Section3.doc 1/7/03 







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 i s p erformed that m ay affect a c apital i mprovement project, a T Vlvideo 
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. 

3.5 Existing Surface Water System 
The existing s tormwater system o f t he Town o f E atonville i s shown i n  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. 

Center Street West System 
The Center Street West system (Trunk 1 in System 1 of Abridged Stormwater 
Inventory Worksheets i n  Appendix A)  b egins with a s eries o f d itches, 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 a t  Rainier A venue and o n b 0th s ides o f t he 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 fiom 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 nearJBergeren 
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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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. 
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Section 4 
HYDROLOGIC AND HYDRAULIC COMPUTER 

ANALYSIS FOR EXISTING CONVEYANCE 
CONDITIONS 
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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 parameters 
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 fiom a particular subbasin was input into the model. Refer to Appendix B for 
Figure B 1 showing the schematic of links and nodes used for the model. 
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Table 4-1 
Subbasin Data 

Notes : (1) 3 - Barneston 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 portion of the stormwater system was not modeled. 

R:\Seattle\ll-00616-10000 Eatonville Storm Watermeport - DRAFnSection4.doc 1/7/03 R. W. Beck 4-5 



Section 4 

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

4.2.1 Subbasin Area 
The study area was subdivided by delineating 3 1 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 fiction value (n,) 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 n, 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. 

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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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. 

4.2.5 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 A1 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: 

Pipe inverts, shape, diameters, and lengths 

Ditch inverts, shape, and lengths 

Manning's coefficient 

Detention and other storage systems. 

PipelDitch 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 fiom the orthophotos, and GIs data including 
parcel data and contour information were obtained fiom Pierce County. 

Horizontal datum used by Pierce County was the NAD83, Washington State Plane 
South Z one, horizontal 9 1, and t he v ertical d atum w as the N GVD29. Sitts & H ill 
datum used was the Pierce County Control Monument, NAD83191 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. 
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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 
Coeficients for Natural Channels and Flood Plains (USGS Water-Supply Paper 
2339, 1989). 

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. 

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. 

4.4 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 n oted when the w ater s urface e levation 
was estimated to be higher than the ground elevation. 
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Table 4-2 
Computer Modeling Results - Existing Conveyance System - Links 
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Table 4-2 (Continued) 
Computer Modeling Results - Existing. Conveyance System - Links 
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Table 4-3 
Computer Modeling Results - Existing Conveyance System - Nodes 

I 

Notes: 

993 ICenter St E. between Glacier Av N. &Washington Av S. 

1 Note the rim'ground elevation is estirnatedlassurned NOT surveyed. 
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Section 5 
STORMWATER REGULATIONS 

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. 

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

5.2.1.3 Chapter 15.08 - Shoreline Mar~agemer~t 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 198 1, 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 ~ e a r i n ~ s  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 
develop me^ 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 fiom the Pierce County Shoreline 
Management Use Regulations, Chapter 20.20) supplement the Town of Eatonville 
Municipal Code. 

5.2.1.4 Chapter 15.1 6 - Wetlands Protection 
This chapter was developed to protect wetlands fiom 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: 

Fish and Wildlife Habitat Conservation Areas 
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I Wetlands 

I Aquifer recharge areas 

I Geologically hazardous areas 

I 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 lnsurance 
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 - Storrnwater Managernent 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. 

5.2.4 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 .I 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: 

5.3.1.1 .I 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 
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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: 

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. 

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 173-20 1 WAC. 

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 tqcooperatively 
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: 

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

H Investigations and corrective actions of problem storm drains. 

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

H 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. 

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

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

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

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

H Inspection, compliance, and enforcement measures. 

H An implementation schedule. 

H 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 andlo; treatment of discharges fiom 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 fiom 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 facilities, 
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 . I  .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 program. 

5.3.1.1.3 ~ G d a n c e  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: 

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

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

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

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

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, oiVwater separators, pipelines, 
swells, detention1 retention basins and other appropriate drainage elements. 

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

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

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

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

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

H Requirements for public education programs. 

H Requirements for retrofitting andlor treatment measures, if necessary. 

H 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 fiom 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 Washington State Department of Fish and Wildlife 
(WSDFW)IHydraulic 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 
fieshwater 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 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 govemments for both identifymg 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 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 as discussed in Part 
5.2 of this section. 

5.4 Relevant Federal Regulations & Programs 

5.4.1 National Pollutant Discharge Elimination System 

5.4.1 .I 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 sites disturbing at least 
five acres. 

In 1999, the federal government adopted the NPDES Phase I1 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 I1 Rule and Ecology's 
list of Phase I1 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 II Objectives 
The United States Environmental Protection Agency's (EPA7s) objectives in 
developing the Phase I1 regulations include: 

H 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) 

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

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) 

"Light" industrial activities not exposed to stormwater (light industrial 
activities exposed to stormwater are covered under Phase I) 

MS4s located in urbanized areas not covered under Phase I 

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

H 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 I1 rule is applicable to the following: 

Stormwater discharges from small MS4s located in urbanized areas 

H - Construction activities 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 I1 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 II Permitting Authority for the State of Washington 
The State of Washington is authorized to administer the federal NPDES program and 
Ecology is the state agency with responsibility for the following: 

H Issuing NPDES permits 

H Issuing the menu of appropriate BMPs in cases of general permits 

Supporting local programs: 

Overseeing programs 
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Ensuring municipalities have adequate legal authority 

Providing Technical Assistance 

Providing waivers for some or all permit requirements 

Ecology has stated that it will issue one general permit for all Phase I1 permittees that 
will describe permit conditions for all small MS4s in order for them to be in 
compliance with the federal NPDES Phase I1 Rule. According to the federal rule, 
each Phase I1 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 regulated 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 II 
(1) For MS4s 

The EPA requires, under the Phase I1 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). At a 
minimum, jurisdictions regulated under Phase I1 must: 

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

Identify measurable goals for control measures. 

Show an implementation schedule of activities or frequency of activities. 

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 I1 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: 
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(1) Public Education and Outreach Minimum Control Measure 

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 reduce stormwater 
pollution 

Municipalities are encouraged to work with other governmental entities and 
civic, environmental, and industrial organizations to develop an 
educationloutreach program more efficiently 

(2) Public Participation/Involvement Minimum Control Measure 

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

All economic and ethnic groups should be included. 

~ x & ~ l e s  of public involvement/participation that should be considered 
include public hearings, citizen advisory boards, and working with citizen 
volunteers. 

(3) Illicit Discharge Detection and Elimination Minimum Control Measure 

The goal of this control measure is for the Phase I1 MS4 permittee to 
demonstrate awareness of their system, using maps or other existing 
documents. 

They also must develop a storm sewer system map that shows all outfalls, 
and the locatiodname of all waters of the US that receive discharges. 

A Phase I1 MS4 permittee must effectively prohibit illicit discharges into the 
separate storm sewer system. 

Appropriate enforcement procedures must be implemented. 

A Phase I1 MS4 permittee must develop and implement a plan to detect and 
address illicit discharges (including illegal dumping) to the system. 

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 

m Phase I1 MS4 permittees must develop, implement, and enforce a program to 
reduce nonpoint source pollution fiom construction sites with a land 
disturbance of more than one acre. 

A regulatory mechanism must be used to control erosion and sediment fiom 
applicable construction sites 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. 
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(5) Post-Construction Runoff Control Minimum Control Measure 

w Phase I1 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. 

w Appropriate structural and non-structural BMPs must be used. 

w Controls must ensure that water quality impacts are minimized. 

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

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

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

(6) Pollution PreventiodGood Housekeeping Minimum Control Measure 

H Phase I1 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 11. Communities regulated under Phase I were 
subject to more prescriptive compliance requirements. Examples of measurable goals 
include: 

w Inspecting or repairing a certain number of drain inlets each year. 

Conducting street-sweeping operations a certain number of times each year. 

w Inspecting municipal right-of-ways to identify illicit discharges. 

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

w Reporting the help of a certain number of volunteers each year to perform water 
quality monitoring or educatiodoutreach 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 I1 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. 

5.4.1.9 Phase II Permitting Process 
Because Eatonville does not meet the NPDES Phase 11 Rule threshold requirements, 
the Phase 11 Rule as it relates to MS4s will not be applicable to the Town. The Phase 
I1 Program for Construction Activities and Industrial Activities still applies to the 
Town. This section is provided for informational purposes. 

5.4.1.9.1 Phase II Small MS4 

A general permit will most likely be issued by Ecology to cover Phase I1 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: 

a The BMPs that will be implemented. 

a The measurable goals for the minimum control measures. 

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

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

5.4.1.9.2 Phase II 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 I1 Rule, EPA is not specifying NO1 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 
NO1 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 II 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 fiom Ecology's website. 

5.4.1.10 NDPES Phase II Ongoing Requirements 
Under the Phase I1 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 

Evaluate program 
compliance 

' Evaluate the 
appropriateness of 
identified BMPs 

Evaluate progress toward 
achieving measurable goals 

The NPDES permitting 
authority may determine 
monitoring requirements 
appropriate to your 
watershed. EPA-encourages 
participation in a group 
monitoring project. 

Keep records required by the NPDES m 
permitting authority for at least three 
years 
Submit the records when requested by m 
the permitting authority 

Make records and stormwater 
management plan accessible to the 
public during regular working hours 

A reasonable copying fee may be 
charged 

Advance notice of up to two days 
for copying may be requested 

Submit annual reports to the 
permitting authority for the first 
permit term 
In subsequent terms, submit reports 
in years two and four or more 
frequently as required 

Reports should include: 

Status of permit condition 
compliance 

Appropriateness of identified 
BMPs 

Progress toward achieving 
measurable goals for each 
measure 
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 .I 1 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 [:1.5]). 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; 

H Section 9: Prohibited Acts; 

Section 10: ~xce~tibns;  and 

Section 1 1 : Penalties and Enforcement. 

5.4.1 . I2 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 inake 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. 
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: 

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

w 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. 

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

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

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

w 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. 

w 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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H 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: 

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

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

H 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. 

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

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

H Maintain or operate inadequate 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 lahd 
or water, or interests therein, for the purpose of conserving any endangered species or 
threatened species" (16 U.S.C. fj 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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GLOBAL STORMWATER REGULATIONS 

5.4.1 . I4  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. tj 402.07). 
If a project is determined to affect a listed species, the federal agency must consult 
witli the USFWS or NMFS (or both), depending on the species (50 C.F.R. tj 402.14). 
An informal or "conference" process is required if a project may affect a proposed 
species (50 C.F.R. tj 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. tj 402.12). A BAIBE 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 BMBE 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. tj 
402.12). After the consultation process is complete, the USFWS or the NMFS will 
issue a Biological Opinion (BO) (50 C.F.R. tj 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. tj 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 NIMFS, 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: 

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

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. 
tj 1538 [a][:l.][b]). "Take" means to "harass, harm, pursue, hunt, shoot, wound, kill, 
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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. 5 1532 
[I 91). 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. tj 
-17.3). 

Whereas the Section 7 process, as stated in the law (16 U.S.C. § 1536) and 
implementing regulation (50 C.F.R. 5 402), 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 unlawfhl 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. 5 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 impart 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 .I 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. 5 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. 

5.4.1.17 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. 5 
1540 [g][l]). In addition, Section 11 provides specific penalties for violations of the 
ESA including civil fines and criminal judgements (16 U.S.C. 5 1540 [a] and (16 
U.S.C. 5 1540 [b], respectively). 
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GLOBAL STORMWATER REGULATIONS 

5.4.1 .I 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 (formerly 
National Marine Fisheries Service (NMFS)) or the U.S. Fish and Wildlife Services 
(USFWS). 

5.4.1 . I9  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 ongoing that could affect 
stormwater p l y i n g  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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w Create watershed-based efforts called WRIA (Water Resource Inventory 
Area) Salmon Conservation Plans for each river system in these three 
counties. 

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

The Strategy can be described as five basic tasks: 

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

w Inventory, at individual jurisdictional levels, all activities potentially 
afYecting salmon. 

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

w Develop Draft WRIA Salmon Conservation Plans. 

w 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 jurisdictions7 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 ~ a i n t e n h c e  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. 

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 
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Stormwater 
Program 
Activity 

A. Develop 
Needed 
Regulations: 

A.1. Develop 
Stormwater Design 
and Construction 
Standards for New 
Development and 
Redevelopment 

R W. Beck 1 o f  6 

Ecology's Basic and 
Comprehensive Stormwater 

Program ' 
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 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 Storrnwater 
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. 

Town Status 

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 II 
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. 

Plan of Action 

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 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. 

Requirements 

NPDES Phase II 
Final Federal Rule 

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

The VAfner or operator of a regulated 
small municipal separate storm 
sewer 'ystem (Ms4) must 
implement* and enforce a program 
to reduce nonpoint source pollution 
from construction sites of more than 
one acre. 

A 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. 

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

Procedures must be implemented to 
obtain input from the public. 

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

Consbuction site must 
control wastes generated at site. 

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

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. 

Endangered Species Act 
4(d) Rule 

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. 
 he 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. ~~~i~~ standards should 
prohibit: 

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. 

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

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

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

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

Other Regulatory Programs 
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Stormwater 
Program 
Activity 

A.I. Develop 
Stormwater Design 
and Construction 
Standards 
(cont'd) 

A.2. Regulations 
to Prevent Illicit 
Discharges 

Town Status 

The Town does not have 
regulations in place that 
specifically prohibit illicit 
discharges into its storm 
sewer system. 

The Town does have an 
inventory of its storm 
sewer system, but it does 
not include information on 
water quality. 

Plan of Action 

The Town must implement an 
ordinance that prohibits the discharge of 
illicit materials into its storm drain 
system or other receiving waters. "' 

I 

Other Regulatory Programs Ecology's Basic and 
Comprehensive Stormwater 

Program ' 

Through an ongoing assessment 
program, identify and rank significant 
pollutant sources and determine their 
relationship to the drainage system 
and water bodies. 

Investigate and take corrective actions 
for problem storm drains, including 
sampling. 

Implement a water quality response 
program to investigate sources of 
pollutants, spills, fish kills, illegal 
hookups, dumping, and other water 
quality problems. These investigations 
should be used to support compliance1 
enforcement efforts. 

Requirements 

NPDES Phase II 
Final Federal Rule 

Appropriate structural and non- 
structural BMPs must be used. 

Controls must ensure that water 
quality impacts are minimized. 

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

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

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

To prevent illicit discharges, the following 
Detection and Elimination activities are 
required: 

The owner or operator of a regulated 
small MS4 must demonstrate 
awareness of their system, using 
maps or other existing documents. 

They also must develop a storm 
sewer system map that shows all 
outfalls, and the location1 name of all 
waters of the US that receive 
discharges. 

A Phase II community must 
effectively prohibit illicit discharges 
into the separate storm sewer 
system. 

Appropriate enforcement procedures 
must be implemented. 

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

Public employees, businesses, and 
the general public must be informed 
of the hazards associated with illegal 
discharges and improper disposal of 
waste. 

Endangered Species Act 
4(d) Rule 

The following list includes items that 
could be included in Town regulations 
that would prevent activities that the 
4(d) rule has determined are likely to 
result in injury or harm to listed 
salmonids. 

Standards shall prohibit discharge 
of pollutants, such as oil, toxic 
chemicals, radioactivitiy, 
carcinogens, mutagens, 
teratogens, or organic nuturient- 
laden water (including sewage 
water) into a listed species' 
habitat. 

Standards shall prohibit release of 
non-indigenous or artificially 
propagated species into a listed 
species' habitat Or into areas 
where they may gain access to 
that habitat. 
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Plan of Action 

No action is required. 

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. 

Town Status 

The Town has these 
regulations in place. 
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. 

Stormwater 
Program 
Activity 

A.3. Other 
Regulations 

Other Regulatory Programs 

State Growth Management Act requires 
permits for activities in environmentally 
'critical areas". 

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

State Hydraulic Project Approval - The 
Department Of Fish and 
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 order to 
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. 

Endangered Species Act 
4(d) Rule 

Ecology's Basic and 
Comprehensive Stormwater 

Program ' 

Requirements 

NPDES Phase II 
Final Federal Rule 
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Stormwater 
Program 
Activity 

B. Maintenance & 
Operations 
(cont'd) 

C. Public 
Education 

R W. Beck 5 of 6 

Town Status 

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

Other Regulatory Programs Ecology's Basic and 
Comprehensive Stormwater 

Program ' 

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. 

- 

Plan of Action 

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. 

Requirements 

NPDES Phase II 
Final Federal Rule 

- 

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 I 
communities to develop an 
education1 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. 

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

Endangered Species Act 
4(d) Rule 

Removal of water or othewise 
altering streamflow in a manner 
that significantly impaitx 
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. 



. . FOOTNOTES: 

Stormwater 
Program 
Activity 

D. Program 
Funding 

E. Interlocal 
Coordination 

F. implementation 

1. 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 Basinn (Ecology 1992). Many of these requirements will likely get incorporated into Ecology's 
NPDES Phase I1 stormwater general permit. 

2. Final Federal Rule and applicable State regulations 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 
I 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. 
I 

3. 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's Basic and 
Comprehensive Stormwater 

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

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

Implement inspection compliance, and 
enforcement measures. 

Prepare an implementation schedule 
for the comprehensive stormwater 
program. 

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

Town Status 

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. 

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

The Town currently has 
limited resources for 
inspection and 
enforcement. 

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. 

Plan of Action 

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

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. 

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

Requirements 

NPDES Phase II 
Final Federal Rule 

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. 

5. 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. 

Endangered Species Act 
4(d) Rule 

6. 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 drain 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. 

Other ~ e g u l a t o r ~  Programs 
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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 p roblems are i dentified, and p lanning 1 eve1 s olutions 
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 

6.2.1 Drainage System Water Quantity Problem Identification 
Drainage system problem identification was based on input fiom Town staff and the 
results o f hydraulic modeling o f t he trunk system. In addition, the 1 986 T own o f 
Eatonville Adopted C omdrehensive S t o m  D rainage Report (Drainage Report) w as 
reviewed for identification of other potential problems. 

Most of the problems identified are localized flooding 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 made to  the S WMM m ode1 described i n  S ection 4 i n order t o 
develop solutions to flooding problems. In general, to increase the capacity of the 
system, the pipe diameter was increased fiom 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 substantialportion of the system. In order to prioritize the projects, the 
model was examined under 2-year, 5-year, and 1 0-year flow conditions. 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 elevation, 
and flooding during a 25-year event is eliminated. 

I 

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 

Notes; 

(1 Note the rimlground elevation is estimatedlassumed NOT surveyed 

(2) Storage node 
(3) Existing conditions: no system improvements 

-water elevation higher than "mlground elevation; flooding occurs 

(4) From Table 6-1 
(5) From Table 6-2 
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Section 6 

Table 6-4 
Prioritized Stormwater lmprovement Projects and 

Estimated lrnplernentation Costs 

Priority lmprovement 
No. Project No. (I) Location 

Project Cost Cumulative 
Cost 

1 IP14 Survey Assessment (2) $10,000 $10,000 

2 IP07 Adams Av S between Center St W & Prospect St $213,500 $223,500 
E (3) 

3 IP08 Washington Av between Larson St W and $208,100 $431,600 
Prospect St E 

4 IP09 Penn Av N between Lynch Street W and Carter St $21 2,500 $644,100 
W 

5 IP03 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 

Center St W between Orchard Av S to N-S Main 
Trunk 

Center St W from Cedar Av N to Orchard Av S 

lntersection of Hill Top Area and Eatonville Hwy W 

N-S Main Trunk to Lynch Creek 

Center St E from Bergeren Rd to Madison Av S 

Antonie Av N between Williams Addition and 
Center St W 

lntersection of Antonie Av S and Eatonville Hwy W 

Eatonville Hwy W near West Town Limits 

$ Unknown 

$ Unknown 

Total Stormwater lmprovement Projects: $4,177,400 

(1) From Table 6-2. 
(2) Based on results from survey assessment IP priorities and scope can be revised. 
(3) Adams Ave 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 Stonwater 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 

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 I1 stormwater permit. But even though the Town does 
not have to implement an NPDES compliant probam 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 fi-om 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 
fi-om 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 
fi-om 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 fi-om impervious surfaces 

Nonexistent or inadequate stormwater treatment facilities 
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Erosion and sediment transport fiom disturbed areas 

Pollutant inputs fiom 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 fi-om vehicular traffic. Parking lots and driveways also collect concentrated 
amounts of these pollutants as vehicles dnp 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 fi-om 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 .I 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 fiom coming into contact with 
surface waters. 0 nce the Town adopts a n ew S tormwater Management 0 rdinance, 
new developments would be required to adequately manage stormwater fiom 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 depositedronto 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 fiom these structures before they 
accumulate to the point of being washed into receiving waters. Maintaining water 
quality treatment and detention systems also keeps them hctioning 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 the adverse e ffects o f i mpervious s urfaces. F or e xample, s tudies have b een 
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 fill-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 lnadequate-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 fiom 
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 fiom 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 water q uality treatment measures. Although retrofitting existing systems i s 
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 significant improvements to the 
Town's existing stormwater system. 

Structural BMPs that could be used to retrofit existing water quality controls include 
oillwater 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 oiVwater separators. Roadways that receive sand 
and grit applications in the winter months should be fitted with oversized catch basins 
to help prevent these materials fiom being washed downstream. Roadside slopes and 
ditches could be retrofitted with vegetative filter strips and bioswales, respectively, to 
provide treatment for runoff t hat c urrently receives n o treatment. These 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 withn 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. 

6-20 R. W. Beck R:\Seanle\ll-00616-10000 Eatonville Storm WateriReport - DRAmSection6.doc 1/7/03 



Drainage Problem Identification and Problem Solutions 

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 oiVwater 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 oiVwater 
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 quality impairment in Eatonville results from the 
erosion and transport of sediment from disturbed land. Excessive sediment loads can 
cause a variety of water quality and habitat problems, including turbidity violations, 
temperature increases, increased pollutant loads (i.e., pollutants bound to the 
sediments), and shifts in stream substrate composition with the potential for habitat 
impairment or losses. The primary cause of sediment transport in Eatonville is the 
disturbance of soils, usually for construction purposes, without effective measures to 
limit and control erosion of these disturbed soils. 

The m ajority o f E atonville i s z oned for s ingle-family residential u ses and h as b een 
developed. Every new development is accompanied by temporary land disturbance 
that can cause erosion and lead to water quality pollution. Each time land is disturbed 
to provide for a new development, the threat of erosion and sediment transport is 
introduced. Disturbed land can be exposed to wind and rain that can easily erode 
unprotected soils. Disturbed soils that are not properly covered and stabilized can 
result in significant sediment loads reaching downstream waters. Without the 
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incorporation of settling basins or other measures to control the transport of these 
materials along the conveyance system, much of the eroded soii reaches downstream 
receiving waters, contributing t o  water quality and h abitat i mpairment. Proper soil 
stabilization, combined with measures to limit the off-site transport of any eroded 
material, will greatly reduce the potential for erosion and water quality problems. In 
addition, construction activities can also generate other pollutants such as the 
chemicals fkom fertilizers and pesticides, petroleum products, construction chemicals, 
and various solid wastes. 

6.4.3.1 Solutions 
The best solution for erosion and sediment transport problems is to adopt and enforce 
stringent erosion control standards and BMPs. This will be accomplished in part with 
the a doption o f a n ew Stormwater M anagement 0 rdinance. Implementation o f t he 
new ordinance will include development of a program to inform and educate area 
contractors about the erosion control requirements. It is suggested that the Town work 
on this program jointly with Pierce County. A coordinated joint program would likely 
be more effective in attracting area contractors. The enforcement of these standards is 
crucial. Town staff ihould diligently review all stormwater pollution prevention plans 
and temporary sedimentation and erosion control plans that are submitted with 
development applications, to ensure adequate water quality p rotection. I n  addition, 
the Town needs to ensure that erosion control facilities are fkequently inspected and 
that developers are held responsible for any failure to adhere to the approved plans. 

Controlling erosion fkom large development areas should not result in a significant 
increase in expenses to the Town. As noted earlier, the primary recommendation was 
to better enforce erosion control standards. The Town currently passes all costs for 
development review and i nspection o n t o  t he d eveloper. T herefore, while this w ill 
result in the need for additional resources, development fees will pay for these 
resources. 

Pollutant Inputs from Residences 
Residential parcels may be one of the most significant sources of water quality 
pollutants found within the waterways in Eatonville. Many small sources 
cumulatively contribute significant amounts of pollutants, including nutrients, oils and 
greases, sediments, organics, metals, pathogens, and bacteria. The main concerns 
associated with residential land result fkom chemical inputs fkom overfertilization, 
misuse of pesticides, domestic pet wastes, car washing, spills or improper disposal of 
hazardous wastes, and konstruction-related soil disturbance. 

Many residential properties use fertilizers and pesticides in landscaping. When used 
properly, these chemicals should not contribute to significant water quality problems. 
However, problems can arise when excess chemicals that are not taken up by plants or 
pests are entrained into stormwater runoff and transported to downstream waters. 
These c hemicals c an b e d irectly h azardous t o a quatic o rganisms o r m ay exacerbate 
existing water quality problems. Additional water quality problems can result fkom a 
lack of attention to domestic pet wastes on residential property. Pet wastes that are 
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allowed to concentrate near a stormwater conveyance system or natural waterway can 
add bacteria and nutrients to runoff, thereby contributing to water quality degradation. 

Residential additions or other property modifications that result in areas of disturbed 
ground can also result in considerable erosion and sediment transport to downstream 
waters. Small developments or landscaping on individual properties can often result 
in s ignificant ground d isturbance, s ometimes for extended p eriods o f t ime. D uring 
periods of frequent or heavy rainfall, any exposed soils can easily be eroded by 
stormwater runoff and transported to downstream waters. Many residents are not 
aware of the potential impacts and do little to control or improve erosion-related 
problems. These problems are of particular concern in the Eatonville area where 
several of the area open channel drainage systems pass directly through residential 
properties where water quality is easily affected by activities on adjacent properties. 

Older, dense residential areas provide little roadside area for biofiltration in ditches, 
and the minimal filter strips or buffer widths provide little biofiltration between yards - 
and drainage ways. 

6.4.4.1 Solutions 
Perhaps the best way to reduce water quality problems associated with private 
residences is to educate homeowners about water quality degradation by encouraging 
source control of stormwater pollution. For example, providing information on the 
environmental hazards associated with pesticides, fertilizers, and hazardous wastes 
would help to limit overapplication (and application preceding storm events) of 
chemicals used in landscaping activities. Information should also be provided on 
certified waste collection facilities where hazardous waste fi-om these products can be 
disposed. Providing information on the wise use of pesticides and herbicides or 
alternative methods of pest control would also help to reduce their use. 
Implementation of an Integrated Pest Management Plan (IPMP) rather than using 
chemical treatment should be encouraged. Any efforts to inform property owners 
about how they can help to improve water quality just by altering their own land use 
practices would be beneficial. 

Several Washington State municipalities and agencies have already developed 
excellent public education materials that could be used by Eatonville. Many of these 
materials are available on the Internet and are offered for use free of charge. Relevant 
information could be distributed in the form of flyers, town meetings, newspaper 
articles, and workshops. 

Homeowners and d evelopers s hould b e encouraged t o i ncorporate s oil amendments 
such as compost into the top soil layer when creating lawn areas. These soil 
amendments in a lawn will increase runoff infiltration and reduce overland runoff. 
These lawns not only promote better surface water quality, but also reduce watering 
needs, reduce flooding, and recharge the groundwater system. 

In addition, the Town should make efforts to ensure that catch basins in existing and 
new residential areas are labeled with warnings such as DO NOT DUMP; DRAINS TO 
SURFACE WATERS where appropriate. 
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Encouraging property owners to plant native vegetation along drainage ways through 
private property and reduce the physical disturbances to these systems would help to 
improve water quality. The use of recommended BMPs would reduce stormwater 
exposure. 

6.4.5 Accidental or Intentional Discharge of Chemical 
Contaminants 

As with most urbanized areas, the threat of accidental or intentional spills of chemicals 
in storm drainage systems increases with increasing human activity. Automobile use 
and repair, construction work, auto service stations, small manufacturing businesses, 
and chemical storage areas all present some risk of spills-or contamination. Whether 
the discharge is intentional or accidental, the end result is generally the same: 
materials spilled on land can easily and readily be transported to a stormwater 
conveyance system and ultimately to a stream. Under the best-case scenario, any 
environmentally hazardous spills would be promptly and properly cleaned up, with 
minimal impacts on water quality. However, if cleanup equipment and procedures are 
lacking, the contaminants will likely find their way to a storm drain and ultimately to a 
waterway. Chemical contaminants are also sometimes directly discharged to a storm 
drain or ditch illegally. 

Because there are no records of illegal dumping, it is difficult to determine how 
significant this problem might be in Eatonville. Some of the pollutants find their way 
into surface and groundwater resources. In addition, household hazardous wastes are 
often dumped in storm drains, ditches, or backyards, where they contribute to nonpoint 
pollution by directly entering the drainage ways, stream, and groundwater. Finally, 
household hazardous wastes are sometimes incinerated and can contaminate runoff 
through rainfall or through ash spread in yards, backyard pits, or even landfills. 

Ideally, the affected stormwater system would include a spill containment mechanism 
(e.g., oiYwater separator), and most of the spill would not be carried downstream. 
However, the more common situation throughout most urbanized areas, including 
Eatonville, i s that s tormwater conveyance s ystems do  not i nclude spill containment 
measures or water quality treatment capacity. As a consequence, spills flow directly 
to receiving waters without treatment. The impacts are highly dependent on the type 
and volume of chemical spilled, but clearly there is a potential for severe water quality 
impacts to occur. Although no records of significant spills of this nature have been 
recorded in E atonville, other urbanized stream systems have been impacted by fuel 
spills. Therefore, measures to avoid these types of impacts should be considered. 

6.4.5.1 Solutions 
The best solutions to limit or prevent this type of pollution are prevention, structural 
barriers, and public education. New development that has areas prone to hazardous 
material spills ( e.g., gas s tations, auto repair 1 ots, and i ndustrial a reas) should h ave 
cleanup mechanisms in place that are able to prevent a spill from reaching a storm 
drain. For existing development that does not have appropriate stormwater controls or 
programs, they can be achieved one of three ways. First, if an area is redeveloping, 
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water quality capital facilities can be required as a part of the redevelopment. Second, 
if there is an observed water quality problem, the Town can enforce proper B MPs. 
Finally, the Town can encourage property owners through voluntary compliance. 
Structural or capital measures could greatly reduce the risk of surface water 
contamination. The preferred means of accomplishing this is to install some type of 
oil/water separator facility into the on-site drainage system. This could be as simple as 
an inverted elbow added to a catch basin, or a more elaborate oil/water separation 
system for larger sites. In either case, the end result is that oil and similar chemicals 
that drain to catch basins are separated from the water by gravity and are not allowed 
to drain to the receiving water. The chemicals can then be removed from the catch 
basin before they reach the downstream receiving waters. 

Education regarding the water quality impacts of chemical contaminants and the ease 
with which these pollutants can enter a river or stream would also help to significantly 
reduce water quality pollution. Citizens and businesses alike should be made clearly 
aware of the connection between the storm drains and the nearby waterways. 
Likewise, they should be informed about the cumulative impacts a town can have on a 
waterway, from numerous seemingly insignificant chemical inputs to storm drains. 
The Town should encourage a neighborhood watch mentality to help enforce 
regulations regarding any illegal chemical dumping to storm drains. Clear labels on 
individual drains reading DO NOT DUMP: DRAINS TO SURFACE WATERS would also helr, " 
to prevent illegal dumping. The  own has stenciled some of their catch basins i d  it 
is recommended - - that they stencil all other catch basins in the Town, 

The 0.1 FTE is intended to cover public education for helping solve the following 
problems discussed above: 

Non-point source pollution from impervious surfaces 

Pollutant inputs from residences 

Accidental or intentional discharge of chemical contaminants 

In addition, implementing a regular program for inspection of private stormwater 
facilities will also require additional staff time. It is estimated that this would involve 
approximately 0.1 FTE, as discussed in Section 8. 

6.5 Anticipated Future Water Quality Problems 
Anticipated future water quality problems will mostly relate to erosion and sediment 
transport fiom future construction sites and non-point source pollution from increased 
development and associated impervious surfaces. The solutions outlined for these 
problems under general water quality problems will help minimize these future water 
quality problems. 

- 
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OPERATION AND MAINTENANCE 

7.1 Introduction 
The 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. 

As part of this study, the current maintenance program was reviewed with Town staff 
and recommended changes to the program were identified. A summary of the current 
maintenance program is provided in this section, as well as a proposed operation and 
maintenance program. The proposed operations and maintenance program described in 
this section uses generally accepted maintenance practices and planning standards. 

This section focuses on maintenance activities. Program management, public 
education, and engineering activities are described in Section 8. 

7.2 Current Stormwater Maintenance Program 
Table 7-1 describes current stormwater maintenance activities. Tables 7-2 and 7-3 
show the supporting information for Table 7-1. This list of stormwater maintenance 
activities was developed from a system inventory provided by the Town, additional 
interviews with Town staff and review of the Town's 2003 budget. 
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Table 7-1 
Current Stormwater Maintenance Program 

Notes: 
Refer to Table 7-2 and Table 7-3 for explanatory comments. 
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Table 7.2 
Supporting Information: Current Stormwater Maintenance Program Labor 

Table 7-3 
Supporting Information: Current Stormwater Maintenance Program Costs 

7.3 Proposed Stormwater Maintenance Program 
As discussed in Section 5 under the Puget Sound Plan, operating and maintaining the 
Town's stormwater system to preserve water quality is required. Tables 7-4 and 7-5 
describe a proposed stormwater maintenance program with the maintenance 
fiequencies generally accepted as the minimum for maintaining water quality. Table 
7-4 shows proposed stonnwater maintenance activities and Table 7-5 is supporting 

Notes Regarding the Program Cost 
Labor costs are based on a fully burdened labor rate of $17.05 per hour 
and 220 working days per year. Source of labor cost: Town combined 
utilities Personnel cost of $90.000 Der vear for 3 full time equivalents 
Disposal costs are assumed to be merged with other expense items. 

Source: Town of Eatonville 2003 Budget. Includes (1) operating supplies, 
(2) toolslminor equipment, (3) machinery and equipment, 
(4) communications, (5) miscellaneous. 

Table 7-1 
Item No. 

1-13 

14 

15 
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Maintenance 
Activity 

Valious 

Disposal Costs 

OtherO&M 
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documentation that highlights the difference between the current program and the 
proposed program. Table 7-5 shows that accounting of actual costs to the storm drain 
fund, as well as increasing the level of maintenance for the storm drain pipes, catch 
basins, manholes, and culverts result in a higher cost for the program. 

Table 7-4 
Proposed Stormwater Maintenance Program 
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Table 7-5 
Proposed Stormwater Maintenance Program: Changes From Current Program 

Ecology is expected, in the future, to publish a model stormwater ordinance that may 
contain operation and maintenance provisions. The Town should monitor any model 
ordinances developed by Ecology and reassess its maintenance program accordingly. 
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Changes From 
Current Program 

All structures to be cleaned once a year. 
No change. 

No change. 

No change. 

Pipes to be cleaned ,251 times a year 

All structures to be cleaned once a year. 
Privately maintained; no change. Adoption of Ecology's 
Stormwater Manual will require standards for maintenance of 
private facilities. Increased cost for inspection and 
im~lementation of standards will be incurred. See Table 8-1. 
No change. Capital improvement projects include 
replacementlrepair of substantial portion of stormwater svstem. 
No change. Proposed funding to come from Storm Drain Fund 
rather than Street Fund. 
No change, 
No change. 
To be included as a budgetlwst item. 

No change. 

Table 7-4 
Item No. 

1 
2 

3 

4 

5 & 6 

7 
8 & 9 

10 

11 

12 
13 
14 

15 

Maintenance 
Activity 

Clean Catch Basins, Drywells & Manholes 
Clean Roadside Ditches 
(remove sediments) 
Clean Roadside Ditches 
(vegetation control - string trimmer) 
Clean Roadside Ditches 
(veqetation control - mower) 
Clean Storm Drain Pipes (non-perforated 
and perforated) 
Clean Culverts 
Clean Detention Ponds (remove sediments 
& vegetation control) 

RepairIReplacellnstaII New Catch Basins, 
Drv Wells, Manholes 
Street Sweeping 

Emergencv Maintenance 
Drainage Complaints & Flood Response 
Disposal Costs 

Other O&M 
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PROGRAM MANAGEMENT, PUBLIC EDUCATION, 

AND ENGINEERING 

8.1 Introduction 
This section describes the Town's program management, public education, and 
engineering activities related to stormwater management and provides estimates of 
staff resources needed for these activities. Table 8-1 provides a summary of current 
activities and the anticipated future program. Activities associated with the 
management of the stormwater program by maintenance personnel are not included in 
Table 8-1. Maintenance requirements are included in Section 7. 

8.2 Existing a'nd Anticipated Future 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. It was estimated, with input from Town staff, that 
the existing effort for these tasks is approximately 0.25 FTE. 
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Table 8-1 
Stormwater Engineering, Public Education, and Program Management 

Program Element 
1 Surface Water Program Management 

- Budgeting - Funding development 
- Work planning 
- Resource albcabn and staff supervision 
- Coordination with elected offcials and resource agencies - Engineering plan review 
- Maintain drainage inventory 
- Stomwater planning 

2 Professional Smices (2) 

3 Insurance and Taxes 

4 Public Education 

Recommended Futura 
Currant Program Program 

Annual Annual 
Current 
Fundina . - . . . -. . . 

FTE Cost (1) FTE Cost (1) Reason for lnaease Source 
0.25 $13,200 0.30 $15,840 Addiinal engineering will be required Stwm Drain 

for: Fund 
- Increased plan review and 
inspection resulting from adoption of 
h e  Ecology manual (or equivalent) 
and enforcement 

$12,000 $12,000 No change Storm Drain 
Fund 

$7,100 $7,100 No change Storm Drain 
Fund 

0.00 $0 . 0.10 57;280 Public educahn is a Puget Sound None 
Plan reauirement Cost includes 
S2,M)O per year for matetials. 

Total 0.25 $32,300 0.40 $42220 

Notes: 
(1) Assumes 1 FTE to complete program management or engineering activities costs $30lhour including benefits. 
(2) Primarily consulting services related to program management and engineering services. 

Engineering 
Engineering associated with stormwater management includes many current activities, 
including: plan review and inspection during construction, 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, the engineering is integrated with the surface 
water program management responsibilities. The Town will need to initiate an 
inspection program for private drainage facilities and an illicit discharge prevention 
program in support of the new stormwater ordinance (Section 5). 

Public Education 
Providing public education related to improving stormwater quality has been limited 
within the Town. The Town will be required by the Puget Sound Plan to: 

Public EducationlOutreach: implement a public education program to distribute 
educational materials to the community, or conduct equivalent outreach activities 
about the impacts of stormwater discharges on local waterbodies and the steps 
that can be taken to reduce stormwater pollution, as well as working with local 
businesses on implementing source controls. The Town will also be required to 
determine the appropriate Best Management Practices (BMPs) for public 
education and outreach. 
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FUNDING ANALYSIS 

9.1 . Introduction 
The City currently funds existing stormwater-related services through their stormwater 
utility. The goal of the financial analysis is to evaluate how the Town's current 
funding can meet the capital and operating needs detailed in this stormwater plan. , 

The scope of services for the funding analysis included the following major tasks: 

Task 1 - Rate Basis Impervious Area Determination 

Task 2 - Rate Analysis 

9.2 Rate Basis-Impervious Area Determination 
There are a number of potential bases for charging stormwater rates. These rate bases 
vary in terms of their defensibility, fairness, east of implementatiodadrninistration, 
and understandability. 

The most common basis for charging stormwater fees througho-ut the United States is 
impervious surface area. This term 'refers to hard surface area that prevents for slows 
water infiltration into the ground. RCW 35.67, the authorization of the stormwater 
utility concept, allows the imposition of service rates based on contribution of runoff. 
Impervious surface area is most widely accepted as an appropriate measure of a 
property's contribution of runoff, providing a clear relationship to. service received 
from a stormwater program. 

To administer a rate structure based on impervious surface area, data quantifying the 
applicable area by parcel is required. To minimize administrative and data collection 
costs, stormwater utilities typically develop a uniform rate for single-family residential 
customers based on the estimated average amount of impervious area per developed 
single-family residential parcel - commonly referred to as an equivalent service unit 
or ESU. This approach also implies that each residence in the Town will be served 
equally by the presence of the utility. The value of one ESU as defined by the Town 
of Eatonville's Municipal Code 13.24.030E is 3,000 square feet. 

The charge basis for all other customer types is generally the actual measured 
impervious surface area by parcel, expressed as the number of ESUs on the parcel. 
The rate itself is most commonly calculated as a dollars amount per ESU. For 
example, assuming an ESU value of 3,000 square feet of impervious surface area, a 
monthly fee of $8 per ESU per month would result in monthly charges of $8 to all 
single-family residences. A nonresidential customer with 15,000 square feet of 
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impervious surface area would be charged $40 for five ESUs (15,000/3,000=5). All 
developed parcels would be charged for a minimum of one ESU. 

The recommended rate approach is based on the amount of actual or assumed 
impervious surface area on the parcel. The rate is then expressed as a dollar amount 
per Equivalent Service Unit (ESU), with an ESU equal to the average amount of 
impervious surface area on the City's developed single-family residential parcels. 
Under this approach, the rate calculation is relatively simple. The total of annual 
unfunded program costs, or the rate revenue requirement, is divided by the total 
number of ESUs in the customer base (adjusted to account for likely credits granted). 
The result may be divided again by 12 to convert it to a monthly figure. 

MONTHLY = ANNUAL PROGRAM + TOTAL NUMBER + TWELVE 
RATE REVENUE REQUIREMENT OF ESUs (MONTHS) 

As part of the system mapping work, the impervious area per parcel for non single 
family residential parcels was identified from aerial photos (orthophotos) obtained 
from Triathlon Inc. in combination with tax parcel boundaries obtained from Pierce 
County. The tax parcel information was received on September 8, 2001 and the 
orthophotos were flown on April 19, 1999. The orthophotos have an accuracy of +I- 4 
Feet. 

Using Geographical Information System (GIs) analysis tools, including ArcMap and 
ArcIInfo, parcels within the Town of Eatonville boundaries were identified as Single 
Family Residential (Code 1 101), Vacant Land Residential (Code 9600), and Vacant 
Commercial Land (Code 9700) as designated by the Pierce County Land Use Code 
listing. These parcels were not included in the impervious area analysis as Single 
Family Residential (SFR) parcels already have an assumed impervious area of 3,000 
square feet according to the Town of Eatonville Municipal Code 13.24.030E, and the 
vacant land parcels are assumed to be undeveloped. Impervious features such as 
buildings, pavement, concrete, or hard pack earth on the remaining parcels within the 
Town of Eatonville's boundaries were digitized. The data from this process was 
exported from GIs into an electronic spreadsheet. See Appendix D for the GIs data. 
The ESUs for the non-SFR parcels were then computed by taking the square footage 
of impervious area divided by the 3,000 square feet of impervious area designated as a 
single ESU. This analysis was performed only for the non-SFR parcels. Each SFR 
parcel was assumed equal to one (1) ESU. 

According to the Town's municipal code EMC Ch13.24.060, billing is based on each 
parcel of developed real property within the Town. Under the current definition of 
ESU using the flat rate of $8 per ESU per month, the generated revenue is $109,500. 
The current number of ESUs is then derived by dividing that number by 12 months 
and by $8 per month resulting in approximately 1,140 ESUs. The number of ESUs 
calculated from the new impervious areas for non-SFR parcels is approximately 1,350. 
Table 9-1 summarizes these results. 
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Table 9-1 
ESU Surr~rnary 

1. Residential Equivalent Service Units (ESU) were not measured. Each single family residential property is defined as one ESU. 

No. of ESUs 

Flat Rate 

Measured Commercial 
Impervious Area 

9.3 Rate Analysis 
Total program costs were developed which are based on the regulatory compliance 
recommendations, capital improvements projects, operation and maintenance 
program, public education, engineering, plan reviews, inspection, enforcement, and 
administration costs. 

Residential (SFR) 

N A 

579' 

Minimal costs are associated with passing ordinances to implement regulatory 
recommendations and the costs for enforcing these regulations are included as part of 
program management. When looking at all the needs identified for each of the other 
major program components (capital improvements, maintenance and operations, 
program management, public education, and engineering), the current utility service 
charge will be evaluated as to its ability to generate sufficient revenues to fund the 
costs estimated for implementing all the program needs. To resolve this issue, a 
prioritization process was initiated to determine which program elements should be 
funded and implemented by the Storm Drain Utility. 

Using the new number of ESUs and the current $8/montlyrate, revenues would 
increase to $129,600. However with the proposed program costs including proposed 
capital improvement projects, the revenue generated would take 95 years to fund the 
proposed capital improvements, see Table 9-2. 

Non Residential (Non-SFR) 

N A 

770 

The effect of raising the $8 per ESU per month rate by $1 generates an additional 
$16,080 per year and reduces the time to complete the complete CIP program to 
approximately 52 years from 65 years. See Table 9-3 for Projected Rate Increase 
Impacts on the stormwater improvement projects. 

Total 

1140 

1349 
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Table 9-2 
Projected Rate lrnpacts 

Annual Total: Annual Total: 
Exlsting ESU Redsed ESU 
Definition (1) Definition (2) Description 

SOURCES OF FUNDS 
Rate Revenue (existing rate structure) $ 109,500 $ 129,600 
other (3) $ 9,900 $ 9,900 Source: 2001 Budget 
TOTAL SOURCES OF FUNDS $ 119,400 $ 139,500 

USES OF FUNDS 
OBM Expenses $ 32,953 $ 32,953 Table 7-4 Pmposed Maintenance Program 

Program Management & Engineering $ 42,220 $ 42,220 Table 8-1 Recommended Future Program 

Debt Service $ - 16 - No existing storm drainage debt 

Subtotal $ 75,173 $ 75,173 

Revenues Available for Capital Expenditures (4) $ 44,227 $ 64,327 
TOTAL USES OF FUNDS $ 119,400 $ 139,500 

CAPITAL IMPROVEMENT PLAN FUNDING. 
Total Capital Improvement Plan Cost $ 4,177,400 $ 4,177,400 Table 6-2 Stormwater Improvement Projects 

Years Required to Complete CIP (5) 94.5 64.9 and Estimated Implementation Costs in 
2003 dollars 

Notes: 
(1) All costs in 2003 dollan. 
(2) All wsts in 2003 dollan. Using ESU number based on impervious surface area. 
(3) Otherrevenues include late fees, permit fees, and other service charges. 
(4) This line represents the amount of capital expenditures that can be funded using the exisBng rate structure without a rate increase. 

Capital projects are assumed to be funded on a pay-as-you-go basis without issuance of debt 
(5) Calculated by dividing the total CIP cost by the annual capbl expendire. 
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Table 9-3 
Projected Rate Increase lrnpacts 

Annual TOW: Annud Total: Annual TOW: Annual Total: 
Rev lad  ESU Revlad ESU Revlad ESU RNl8ed ESU 

Ddlnitbn @ $8 Daflnitlon @ $9 Dnlinlon @ Ddnltlon @ 
per month per per month par $10 per month $12 per month 

ESU (1) ESU (1) paESU(1) paESU(1) Dwcrlptlon 

SOURCES OF FUNDS 
Rab Revenue $ 128,800 $ 145,800 $ 162000 5 194,400 

(2) r 9.900 $ 9.900 $ 9,900 s 9,900 SXUC% 2 ~ 1  met 
TOTAL SOURCESOF FUNDS $ 139,500 $ 155,700 $ 171,900 $ 2W,W 

USES OF FUNDS 
OBM Expenses $ 32,953 5 32.953 $ 32953 $ 32953 Table74Rop+ Wn$nmF~opn 
wan Managemen( 8 Engheerlng $ 42,220 $ 4 2 2 ~  $ 44220 $ 4 2 ~  Table kl Ree~lrvnendd Fuhrshgan 
Debt Servim $ - 5 - $ - $ - No exidngalcrm tkainagadebt 
Subtotal 1 75.173 1 75.173 5 75,1735 75,173 

Rsvenues Avaikble faCa@l Gpendbves (3) 5 64,327 5 80,527 5 96.727 5 128,127 
TOTAL USES OF FUNDS 5 139,500 5 155,700 5 171.900 5 204,3M) 

W A L  IMPROVEMENT PLAN FUNDING 
TotalCapltal lmpnwment Ran Cost $ 4,177,400 $ 4,177,400 $ 4,177,400 $ 4,177,400 T a b l e 5 2 S t a m w a $ t l m ~ m t R o j s b  

yeas ~ e q u k d  b ~ o m p l e ( s p ~  (4) 64.9 51.9 432 324 and Eslinasd lmplementalion Costs h 
2003 dollan 

Rlrxibied CapM lmpaermnt Plsl Covered ty Rwemm (5) $ 1,288,500 $ 1,810,500 $ 1,WSm $ ?,582500 Table 64 M z d  StEmma$r lmpovanmt 
Available b Capl(al Expendhrw fa a hFYeaPeriod 20.0 20.0 20.0 20.0 Prom and Estmatsd Implementah Cc& 

in ma3 dOlan 

Notes: 
(1) All costs in 2003 dollars. Using ESU number based on impervious surface area. 
(2) Other revenues include late fees, permit fees, and other service charges. 
(3) This line represents the amount of capital expenditures that can be funded per year. Capital projects are assumed to be funded on a 

pay-as-you-go basis without issuance of debt 
(4) Calculated by dividing the total CIP cost by the annual capital expenditure. 
(5) Calculated by multiplying the revenues available for capital expenditures per year by 20 years. 

See Table 6-4 for prioritized improvement projects that can be completed. 
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Section 10 
RECOMMENDED PLAN FOR IMPLEMENTATION 

10.1 Introduction 
The recommended plan for implementation consists of elements of the total program 
needs identified in the previous sections and consists of the following four major 
program components: 

Regulatory recommendations 

Capital improvements 

Maintenance and operations program 

Program management, public education, and engineering 

The highest priority elements of the total program needs will be implemented to help 
solve current and future water quality and flooding problems, preserve and enhance 
valuable environmental resources, and establish a comprehensive and long-term 
approach to surface water management. 

The total program needs were identified in previous sections as follows: 

Existing local, state and federal regulations that affect the Town's stormwater 
program are described in Section 5. 

Proposed solutions to flooding and water quality problems are described in 
Section 6.  

Maintenance and operations program needs are described in Section 7. 

The staffing level needs for program management, public education, and 
engineering are discussed in Section 8. 

10.2 Recommended Plan 
Implementation of the recommended plan will require a rate increase of =d per 

W W T *  

ESU per month. This results in a new monthly rate of ~@&$&@ per ESU. The 
implementation of the recommended plan will provide the Town with the program 
elements and financial resources necessary to comply with Department of Ecology 
requirements. Program elements not funded by the utility could be funded through the 
City's general fund or be deferred. 
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Section 10 

The rest of this section describes the elements of the recommended plan for 
implementation. 

10.2.1 Regulatory Recommendations 
It is recommended that the Town adopt a new Stormwater Management Ordinance 
which adopts the minimum requirements or 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. 

10.2.2 Recommended Capital Improvements Program 
Capital improvements were developed to solve conveyance problems, which was the 
Town's primary problem with respect to flooding issues. Completion of these projects 
is not specifically required in order for the Town to meet existing and proposed 
regulatory requirements. 

It is recommended that Town staff reconfirm the priorities of the capital projects as 
money becomes available. This should include consideration of factors such as any 
emergency situations that may develop and the fact that some projects on this list 
should be completed simultaneously with capital street improvement projects. In 
addition, it is recommended that the Town explore other options to obtain funding for 
capital projects over the next several years. Future rate increases may also increase 
the funds available for future capital projects. See Table 10-1 for recommended 
stormwater improvement projects. 
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RECOMMENDED PLAN FOR IMPLEMENTATION - 

Table 10-1 
Recommended Stormwater lmprovement Projects 

Priority lmprovement 
No. Project No. (I) Location 

Project Cost Cumulative 
Cost 

Survey Assessment (2) $10,000 $10,000 

Adams Av S between Center St W & Prospect St $21 3,500 $223,500 
E (3) 
Washington Av between Larson St W and $208,100 $431,600 
Prospect St E 

Penn Av N between Lynch Street W and Carter St $212,500 $644,100 
W 
Center St W from Jensen Ln N thru Cedar Av N $475,300 $ 1,119,400 

Center St E from Madison Av S to N-S Main Trunk $335,500 $1,454,900 
Center St W between Orchard Av S to N-S Main $475,800 $1,930,700 
Trunk 

8 IP04 Center St W from Cedar Av N to Orchard Av S $336,400 $2,267,100 

9 lPlO Intersection of Hill 'Top Area and Eatonville Hwy W $335,800 $2,602,900 
10 lPOl N-S Main Trunk to Lynch Creek $907,800 $3,510,700 
11 IP06 Center St E from Bergeren Rd to Madison Av S $406,400 $3,917,100 
12 IP11 Antonie Av N between Williams Addition and $260,300 $4,177,400 

Center St W 

13 IP12 Intersection of Antonie Av S and Eatonville Hwy W $ Unknown 
14 IPq3 Eatonville Hwy W near West Town Limits - $Unknown 

Total Stormwater lmprovement Projects: $4,177,400 

(1) From Table 6-2. 
(2) Based on results from survey assessment, IP priotilies and scope can be revised.. 
(3) Adams Ave 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 impiovement project pending stormwater ~anagement Program ~ e h r t  review. 

. 

(4) See Table 9 3  for value of improvement projects covered under varied ESU rate incieases over a 20-year period. 

10.2.3 Recommended Maintenance and Operations Plan 
The purpose of a Maintenance and Operations Program is to ensure system reliability, 
achieve the lowest life-cycle cost for facility replacement, and to use maintenance 
methods and standards that promote water quality. The recommended stormwater 
maintenance and operations program will require an annual budget of approximately 
$32,953, including the equivalent of approximately 0.48 FTE staff persons. This does 
not represent a significant FTE increase of maintenance personnel over the current 
maintenance program as described in Section 7. Specific increases in the maintenance 
and operations level of service for the recommended program include: 
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w Increase the catch basin cleaning to include all catch basins 1 time per year. Since 
this function is contracted out, it does not affect the FTE. 

w Increase the cleaning of the pipes to 0.25 times per year. 

w Track the expenditures related to implementing the stormwater program (eg, 
sediment disposal costs, street sweeping costs, etc) 

The recommended stormwater maintenance program is shown on Table 10-2. 

Table 10-2 
Recommended Stormwater Maintenance Program 

10.2.4 Recommended Program Management, Public 
Education, and Engineering 

The recommended plan for implementation devotes 0.40 FTE to program 
management, public education, and engineering. This represents an ovirall increase 
from existing efforts of 0.25 FTE as described in Section 8. 
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Table 10-3 
Recommended Program Management, Public Education, & Engineering Program 

Recommended Future 
Current Program Program 

Annual Annual 
Current 
Fundlna . -- 

Program Element FTE Cost(!) FTE Cost (I) Reason for Increase source" 
1 Surface Water Pmgram Management 0.25 $13,200 0.30 $15,840 Additional engineering %will be required Storm k i n  

- Budgeting 
- Funding development 
- Work planning 
- Resource allocation and staff supervision 
- Cowdination with elected oLials and resource agencies 
- Engineering plan review 
- Maintain drainage inventwy 
- Stomnvater planning 
- Administerconslruction standards 

2 Pmfessional Services (2) 

3 Insurance and Taxes 

4 PuMic Education 

Total 

for Fund 
- Increased plan review and 
inspection resulting hwn adoption of 
the Ecolcg manual (or equivalent) 
and enbrcement 

$12,000 $12.000 No change Slon Drain 
Fund 

$7.100 $7,100 No change Ston Drain 
Fund 

0.00 $0 0.10 $7.280 Public educak is a Puget Swnd h e  
Plan requirement Cost includes 
$2,000 per year for materials. 

0.25 $32.300 0.40 $42,220 

Notes: 
(1) Assumes 1 FTE to complete program management or engineering activities costs 8301hour including benefits. 
(2) Primarily consulting SMC~S dated  to program managamant and engineering services. 

As development projects are submitted and reviewed, it is recommended that the 
Town use the opportunity to collect stormwater structure information as part of its 
ongoing inventory updating. The Town can require the use of a standard datum (e.g. - 

Pierce County) so that the information regarding its stormwater system can be 
integrated with the data already gathered. 
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Appendix A1 
COMPLETE STORMWATER INVENTORY 
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Appendix A3 
STORMWATER INVENTORY MAP 



   

Appendix B 
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Appendix B1 
MODEL SCHEMATIC 





   

Appendix B2 
TIME OF CONCENTRATION WORKSHEETS 



T O W N  OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Time o f  Concentration Estimates 

Date: 21-Dec-02 
File Name: R:\Seattle\ll-00616 Eatonville Stormwater\Working Documents\basin~data.xls 
Reference: 1999 Pierce County Stormwater Management and Site Development Manual 

& 1990 King County Stormwater Development Manual 
Eauations: 
sheet flow I T  = 0.42*(n*L)a0.8/(P)a0.5*(s)^0.4, where 

In is sheet flow Mannings f rom Table 6.1 (Pierce County) 
L is length 
P is 2-year, 24-hour rainfall for this basin, P is inches 

from Table E.l (Pierce County) 

Distance Slope Equation n or K (fps) Time (rnin) 
150 0.030 Sheet Flow 0.8 0.0 55.6 
600 0.260 Velocity 3 1.5 6.5 
800 0.025 Velocity 15 2.4 5.6 
550 0.013 Velocitv 42 4.8 1.9 

Velocity 

total 2100 Tc (min) = 69.7 

s is slope 
V = k(s)^0.5, where 
k is velocity factor f rom Table 6.1 (Pierce County) 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

200 0.275 Sheet Flow 0.8 0.1 28.9 
800 0.119 Velocity 12 4.1 3.2 
170 0.013 Velocity 42 4.8 0.6 

total 1000 Tc (min) = 32.1 

Velocity Travel 
Distance . Slope Equation n or K (fps) Time (rnin) 

200 0.175 Sheet Flow 0.15 0.4 9.1 
375 0.067 Velocity 12 3.1 2.0 
360 0.014 Velocity 17 2.0 3.0 
430 0.005 Velocity 42 3.0 2.4 
400 0.133 Velocity 17 6.2 1.1 
350 0.006 Velocity 12 0.9 6.3 
250 0.000 Velocity 17 0.2 24.5 

total 2365 Tc (min) = 48.3 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

200 0.015 Sheet Flow 0.8 0.0 92.4 
500 0.030 Velocity 12 2.1 4.0 
200 0.046 Velocity 42 9.0 0.4 

total' 900 Tc (min) = 96.8 



T O W N  OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Time of Concentration Estimates 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

200 0.025 Sheet Flow 0.15 0.2 19.7 
230 0.043 Velocity 12 2.5 1.5 
480 0.009 .Velocity 42 4.0 2.0 

total 910 Tc (min) = 23.3 

Velocity Travel 
Distance Slope Equation n or K (f ps) Time (min) 

300 0.000 Sheet Flow 0.4 0.0 544.6 
1180 0.008 Velocity 12 1.1 18.3 

50 0.010 Velocity 42 4.2 0.2 
total 1530 Tc (min) = 563.1 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

300 0.000 SheetFlow 0.15 0.0 248.5 
410 0.024 Velocity 12 1.9 3.7 
600 0.006 Velocity 42 3.3 3.1 

total 1310 Tc (min) = 255.2 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

150 0.062 Sheet Flow 0.4 0.1 23.9 
330 0.025 Velocity 12 1.9 2.9 , 
230 0.061 Velocity 42 10.4 0.4 

total 710 Tc (min) = 27.2 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

130 0.062 Sheet Flow 0.15 0.2 9.7 
690 0.025 Velocity 12 1.9 6.1 

total 820 Tc (min) = 15.8 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

300 0.100 Sheet Flow 0.15 0.3 15.7 
560 0.071 Velocity 12 3.2 2.9 
970 0.149 Velocity 17 6.6 2.5 

50 0.116 Velocity 42 14.3 0.1 
total 1880 Tc (min) = 21.1 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (rnin) 
200 0.450 Sheet Flow 0.8 0.1 23.7 
200 0.350 Velocity 3 1.8 1.9 
550 0.073 Velocity 12 3.2 2.8 
950 Tc (min) = 28.4 



TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Time of Concentration Estimates 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (rnin) 
170 0.282 Sheet Flow 0.8 0.1 25.1 
150 0.213 Velocity 5 2.3 1.1 
110 0.000 Velocity 12 0.1 15.3 

total 430 Tc (min) = 41.4 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (min) 
100 0.300 Sheet Flow 0.4 0.2 9.2 
480 0.219 Velocity 10 4.7 1.7 
150 0.008 Velocity 42 3.8 0.7 

total 73 0 Tc (min) = 11.6 

Velocity Travel 

Distance Slope Equation n or K (f ps) Time (min) 
220 0.027 Sheet Flow 0.8 0.0 78.8 
450 0.087 Velocity - 5 1.5 5.1 
300 0.117 Velocity 12 4.1 1.2 
280 0.268 Velocity 17 8.8 0.5 
750 0.104 Velocity 42 13.5 0.9 

total 2000 Tc (min) = 86.6 

Velocity Travel 

Distance Slope Equation n or K (f ps) Time (min) 
170 0.029 Sheet Flow 0.15 0.2 16.3 
350 0.035 Velocity 12 2.2 2.6 

total 520 Tc (min) = 18.9 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (rnin) 
250 0.000 Sheet Flow 0.15 0.0 214.8 
300 0.017 Velocity 12 1.6 3.2 

1010 0.025 Velocity , 42 6.6 2.5 
total 1560 Tc (min) = 220.5 

& .  Velocity Travel 

Distance Slope Equation n or K (fps) Time (rnin) 
200 0.000 Sheet Flow 0.15 0.0 179.7 

, 370 0.016 Velocity 12 1.5 4.1 
1150 0.027 Velocity 42 6.9 2.8 

total 1720 Tc (min) = 186.5 
eL 



TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Time of Concentration Estimates 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

200 0.025 Sheet Flow 0.15 0.2 19.7 
970 0.030 Velocity 12 2.1 7.8 
380 0.006 Velocity 42 3.3 1.9 

total 1550 Tc (min) = 29.5 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

250 0.160 Sheet Flow 0.4 0.2 24.6 
210 0.381 Velocity 5 3.1 1.1 
170 0.153 Velocity 12 4.7 0.6 

1100 0.003 Velocity 42 2.3 8.0 
total 1730 Tc (min) = 34.3 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

300 0.007 Sheet Flow 0.15 0.1 45.4 
410 0.007 Velocity 12 1.0 6.8 
360 0.000 Velocity 12 0.1 50.0 
850 0.018 Velocity 42 5.6 2.5 

total 1920 Tc (min) = 104.7 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (min) 
280 0.014 Sheet Flow 0.15 0.1 32.6 
120 0.008 Velocity 12 1.1 1.9 
950 0.013 Velocity 42 4.8 3.3 

total 1350 Tc (min) = 37.7 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

300 0.013 Sheet Flow 0.15 0.1 35.5 
530 0.008 Velocity 12 1.1 8.2 
180 0.011 Velocity 13 1.4 2.2 
30 0.026 Velocity 42 6.8 0.1 

total 1040 Tc (min) = 46.0 

Velocity Travel 

Distance Slope Equation n o r K  (fps) Time(min) 
300 0.010 Sheet Flow 0.15 0.1 39.4 
380 0.076 Velocity 12 3.3 1.9 
470 0.002 Velocity 13 0.6 13.5 

total 1150 Tc (min) = 54.8 



T O W N  OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Time of Concentration Estimates 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (rnin) 
150 0.013 Sheet Flow 0.15 0.1 20.4 
660 0.023 Velocity 13 2.0 5.6 

total 810 Tc (min) = 25.9 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

300 0.013 Sheet Flow 0.15 0.1 35.5 
760 0.075 Velocity 12 3.3 3.9 
360 0.000 Velocity 17 0.2 35.3 

total 1420 Tc (min) = 74.6 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (min) 

150 0.000 Sheet Flow 0.15 0.0 142.7 
50 0.025 Velocity 42 6.6 0.1 

total 200 Tc (min) = 142.8 

Velocity Travel 

Distance Slope Equation n or K (fps) Time (min) 
300 0.033 Sheet Flow 0.15 0.2 24.4 

1200 0.044 Velocity 12 2.5 7.9 
850 0.014 Velocity 17 2.0 7.0 

total 2350 Tc (min) = 39.4 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

300 0.023 Sheet Flow 0.15 0.2 28.2 
1200 0.026 Velocity 12 1.9 10.3 
710 0.003 Velocity 17 0.9 12.7 
440 0.000 Velocity 42 0.4 17.5 

total 2650 Tc (min) 68.7 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

300 0.000 Sheet Flow 0.24 0.0 361.9 
1330 0.008 Velocity 42 3.8 5.9 

total 1630 Tc (min) = 367.8 

Velocity Travel 
Distance Slope Equation n or K (fps) Time (rnin) 

250 0.040 Sheet Flow 0.011 1.7 2.4 
430 0.070 Velocity 5 1.3 5.4 
640 0.073 Velocity 11 3.0 3.6 
440 0.092 Velocity 42 12.7 0.6 

1770 0.006 Velocity . 17 1.3 22.4 
total 3530 Tc (min) = 34.4 



T O W N  OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Oevelopment of Subbasin Time of Concentration Estimates 

Velocity Travel 
Distance Slope Equation n or K (fps) ~ime'(min) 

300 0.050 Sheet Flow 0.8 0.1 78.9 
430 0.221 Velocity 11 5.2 1.4 
610 0.008 Velocity 13 1.2 8.7 

1570 0.003 Velocitv 17 0.9 28.1 
total 2910 Tc (min) = 117.2 
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TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area Percent 
Reference: 1999 Pierce County Stormwater Management and Site Development Manual, Table E.2 

Pierce County Town of Eatonville 
Area IMP SF1 IMP (1) SF2 IMP (1) SF3 IMP (1) 

- (Ac) (Ac) (Ac) (Ac) 
Residential 1/8 Acre Lot 0.125 65% 

0.22 42% 0.19 45% 0.14 58% 

Residential 1/4 Acre Lot 0.25 38% 

Note 
- (1) % Impervious value interpolated 
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- TOWN OF EATONVILE 

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Equations: 
I Runoff Curve Number ~ e r  Subbasin I 

Weighted Average 
lSum of (Subtotal of Area per Soil Type & Zone * Runoff Curve Number by Soil Type & Zone) 1 

Total Subbasin Area 
I 

Percent Impervious Area per Subbasin 
Weighted Average 
ISum of (Subtotal of Area per Soil Type & Zone * % Impervious Area by Soil Type & Zone) 1 

Total Subbasin Area 

T Sub 

Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

v 

(SF) ( A 4  (SF) ( A 4  (min) (70) 
.. 

1 COMPOSITE . 

ROW 

tL_ 1 19 ROW 12,151 0.28 569,619 13.1 
1 19 ROW 24,374 0.56 569,619 13.1 
1 19 ROW 19,189 0.44 569,619 13.1 

1.28 98 95% 



TOWN OF EATONVILE 

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 

Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

COMPOSITE 

2 3 ROW 5,475 0.13 674,608 15.5 
2 3 ROW 24,702 0.57 674,608 15.5 

0.69 

2 19 ROW 2,839 0.07 674,608 15.5 
2 19 ROW 14,813 0.34 674,608 15.5 
2 19 ROW 26,675 0.61 674,608 15.5 
2 19 ROW 38,396 0.88 674,608 15.5 

1.90 

Impervious 
Tc Area 

(min) (70) 



T O W N  O F  E A T O N V I L E  
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of  Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

Impervious 
Tc Area 

(min) (%I 

3 COMPOSITE 

ROW 

3 19 ROW 3,500 0.08 1,387,945 31.9 
3 19 ROW 21,110 0.48 1,387,945 31.9 
3 19 ROW 194,573 4.47 1,387,945 31.9 

5.03 

3 W ROW 414 0.01 1,387,945 31.9 



TOWN O F  E A T O N V I L E  
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 

Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) 

4 COMPOSITE 

4 3 ROW 17,619 0.40 128,752 3.0 98 

19 - ROW 



TOWN OF EATONVfLLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

COMPOSITE 

5A 3 ROW 58,111 1.33 649,508, 14.9 9 8 

5A 12 ROW 21,164 0.49 649,508 14.9 98 

5A 19 ZONE-MFl 11,190 0.26 649,508 14.9 95 

5A 19 ROW 9,380 0.22 649,508 14.9 
5A 19 ROW 28,015 0.64 649,508 14.9 
5A 19 ROW 36,852 0.85 649,508 14.9 

1.70 

Impervious 
Tc Area 

(min) (XI 



TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
~ u m b k  Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

COMPOSITE 

ROW 135,867 
ROW 2 80 

Impervious 
Tc Area 

(min) (70) 



T O W N  O F  EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 

Basin 

Number 

Soil 

Type 

COMPOSITE 

AREA-n Sub Basin Sub Basin Runoff Curve 

AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

6 3 ROW 147,777 3.39 378,676 8.7 98 

8.7 

Impervious 

Tc Area 

(min) (%I 



91'0 
5'1 Z6E'E9 €00'0 611 
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TOWN OF E A T O N V I L E  

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

70 COMPOSITE 

ROW 
ROW 
ROW 
ROW 

Impervious 
Tc Area 

(min) (70) 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil 
Number Type 

AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) (70) 

'COMPOSITE 

ROW 8,264 0.19 548,471 12.6 
ROW. 59,633 1.37 548.471 12.6 

1.56 98 
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TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 

Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 

Number Type Z O N I N 6  AREA-new ew Area Area Number Tc Area 

(SF) (Ac) (SF) ( A 4  (min) (yo) 

COMPOSITE 

10 3 ROW 
10 3 ROW 

10 19 ROW 
10 19 ROW 



TOWN OF EATONVILLE 

_ Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

Impervious 
Tc Area 

(min) (9'') 

11 COMPOSITE 

11 3 ROW 1,651 0.04 110,456 2.5 
11 3 ROW 3,217 0.07 110,456 2.5 

0.11 98 

ZONE-CI 

ROW 
ROW 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin 'Runoff Curve Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) (Ac) (SF) (Ac)_ (min) (%I 

12/17 COMPOSITE 

12/17 3 ROW 59,460 1.37 771,943 17.7 
12/17 3 ROW 11,054 0.25 771,943 17.7 
12/17 3 ROW 1,083 0.02 771,943 17.7 

1.64 



- TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 

- - 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin 
Number 

Soil 
Type ZONING 

AREA-n Sub Basin Sub Basin Runoff Curve 
AREA-new ew Area Area Number Tc 

(SF) (A4 (SF) (Ac) (min) 

12/17 19 ROW 157,452 3.61 771,943 17.7 98 

Impervious 
Area 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development o f  Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Cuwe Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) (Ac) (SF) (A4 (min) (%I 

COMPOSITE 

13 3 ROW 163' 0.004 143,681 3.3 
13 3 ROW 45,383 1.04 143,681 3.3 

1.05 



T O W N  O F  E A T O N V I L E  
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

14 COMPOSITE 

rr 14 3 ROW 1,693 0.04 307,714 7.1 
14 3 ROW 109,838 2.52 307,714 7.1 

2.56 
J 

7.1 A 

Impervious 
Tc Area 

(min) , (YO) 



TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 

Basin Soil 

Number Type 
AREA-n Sub Basin Sub Basin Runoff Curve Impervious 

ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) (ye) 

COMPOSITE 

15 3 ROW 204,661 4.70 656,974 

15 3 6 ROW 2,986 0.07 656,974 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

16 COMPOSITE 

16 3 ROW 6,584 0.15 658,998 15.1 
16 3 ROW 10,759 0.25 658,998 15.1 
16 3 ROW 11,222 0.26 658,998 15.1 
16 3 ROW 18,455 0.42 658,998 15.1 
16 3 ROW 33,075 0.76 658,998 15.1 
16 3 ROW 33,832 0.78 658,998 15.1 
16 3 ROW 41,199 0.95 658,998 15.1 

3.56 

16 36 ROW 321 0.01 658,998 
16 36 ROW 1,121 0.03 658,998 

0.03 

15.1 
17 Combined with Subbasin No 12 

Impervious 
Tc Area 

(min) (Yo) 
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TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of  Subbasin Curve Numbers and Impervious Area 

Sub 

Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 

Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) 

18 3 6 ROW 92,895 2.13 590,506 



TOWN O F  E A T O N V I L E  
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 

Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 

Number Type Z O N I N G  AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

19 COMPOSITE 

19 3 ZONE-I 1,057 0.02 685,139 15.7 92 

19 3 ROW 5,017 0.12 685,139 15.7 

19 19 ROW 46,133 1.06 685,139 15.7 

19 3 6 ZONE-I 583 0.01 685,139 15.7 

19 3 6 ROW 1,472 0.03 685,139 
19 3 6 ROW 112,983 .2.59 685,139 

2.63 

Impervious 
T c  Area 

(min) 



TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

20 COMPOSITE 

20 3 ROW 33,951 0.78 309,690 7.1 

20 3 6 ROW 325 0.01 309,690 7.1 
20 3 6 ROW 56,090 1.29 309,690 7.1 

1.30 

Impervious 
Tc Area 

(min) (%I 



T O W N  O F  E A T O N V I U E  
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) (%I 

2 1 3 ROW 22,512 0.52 829,922 19.1 

2 1 3 6 ZONE-Cl 5,356 0.12 829,922 19.1 . 

21 36  ROW 15,117 0.35 829,922 19.1 
21 3 6 ROW 67,228 1.54 829,922 19.1 

1.89 



T O W N  O F  E A T O N V I L E  

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

COMPOSITE 

22A 3 ZONE-AP 65,036 1.49 401,935 9.2 9 2 

22A 3 ROW 47,189 1.08 401,935 9.2 
22A 3 ROW 8,079 0.19 401,935 9.2 

1.27 98 

Impervious 
Tc Area 

(min) (70) 



TOWN O F  EATONVIUE 

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 

Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) (A4  (min) (%I 

COMPOSITE 

22B 3 ROW 33,448 0.77 313,518 7.2 
228 3 ROW 169 0.004 313,518 7.2 

0.77 



T O W N  O F  E A T O N V I L E  

Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) (A4  (SF) (A4  (min) 

22C COMPOSITE 

22C 3 ROW 19,228 0.44 376,144 8.6 
22C 3 ROW 5,819 0.13 376,144 8.6 

0.58 98 

22C 36 ROW 
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TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve 
Number Type ZONING AREA-new ew Area Area Number 

(SF) (Ac) (SF) (Ac) 

Impervious 
Tc Area 

(min) (70) 

COMPOSITE 

ROW 
ROW 

ZONE-MFI 

ZONE-SF2 

ROW 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of 'subbasin Curve Numbers and Impervious Area 

Sub 

Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
Number Type Z O N I N G  AREA-new ew Area Area Number Tc  Area 

(SF) ( A 4  (SF) ( A d  (min) 

25A COMPOSITE 

25A 3 ZONE-AP 1,332,496 30.59 2,210,492 50.7 
25A 3 ZONE-AP 93,967 2.16 2,210,492 50.7 

32.75 

25A 3 ROW 1,909 0.04 2,210,492 50.7 
25A 3 ROW 31,361 0.72 2,210,492 50.7 
25A 3 ROW 301,947 6.93 2,210,492 50.7 
25A 3 ROW 48 0.001 2,210,492 50.7 
25A 3 ROW 209 0.005 2,210,492 50.7 

7.70 98 

25A 36 ROW 
25A 36 ROW 



TOWN OF EATONVILE 
Project: Town of Eatonville Stormwater Mgmt Program 
subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin ' Sub Basin Runoff Curve Impervious 

Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) ( A 4  (min) ' (93 

25B COMPOSITE 

258 3 ROW 4,218 0.10 1,210,600 27.8 

- 25B 36 ROW 36,924 0.85 1,210,600 27.8 
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TOWN OF EATONVILLE 
Project: Town of Eatonville Stormwater Mgmt Program 
Subject: Development of Subbasin Curve Numbers and Impervious Area 

Sub 
Basin Soil AREA-n Sub Basin Sub Basin Runoff Curve Impervious 
Number Type ZONING AREA-new ew Area Area Number Tc Area 

(SF) ( A 4  (SF) (A4  (min) (%I 

27 COMPOSITE 92 117.2 46% 

27 12 ZONE-SF2 521,776 11.98 2,829,740 65.0 93.6 45% 

27 12 ROW 9,296 0.21 2,829,740 65.0 98 95% 

27 19 ZONE-MF1 7,540 0.17 2,829,740 65.0 95 85% 

27 19 ROW 12,420 0.29 2,829,740 
27 19 ROW 154 0.004 2,829,740 
27 19 ROW 15,811 0.36 2,829,740 

0.65 

TOTAL OF SUBBASIN AREAS 505 



   

Appendix C 
CAPITAL PROJECT COST ESTIMATE WORKSHEETS 



ygk@i%l%~~@ 3 up>% u ' " ~ ~ ~ ~ ~ ~ ~ , % ~ ~ ~ c ~ ~ ~  *.-?$$ .AS*- ,.s<d.? X& >.w ,.%;? "g 
LOCATION: N-S Tnmk to Lynch Creek 

DATE: 02-Jan-03 

DESCRIPTION: Eatonville, WA Improvement project order of Magnitude Cost Estimate 

Notes 
(1) Utility conflicts have not been researched 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding disposal of unsuitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. Includes culvert length under Lynch Creek Rd NE. 
(4) Includes length of discharge ditch to Lynch Creek 
(5) Does not include land acquisition costs. 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

SUBTOTAL: $441,089 
CONTINGENCY: 40% $176,400 

SUBTOTAL: $61 7,489 
SALES TAX (8.9%): 8.9% $54,957 

CONSTRUCTION COST: $672.446 
ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $235,356 

TOTAL: $907,802 (5) 

GRAND TOTAL TOTAL PROJECT COST: $907,800 

ITEM 
QUANTITY UNITS 

l sum 
1,950 If 

1 Is 
3,902 If 
1,300 yd2 
1,300 y e  

I Is 
1,950 If 
2,500 If 

10 each 
1 Is 
1 Is 
I Is 

7~~~~ DESCRIPTION (In place) 

Mobilition 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
48" Dia. CPEP (3) 
Increase Drainage Ditch Capacity (4) 
Catch Basin Type 2,48" 
Emsion Control Measures (Filter fence, etc ...) 
Traffic Control 
Lanacaping 

UNITCOST SNNIT 

0.07 % o f s m  
$8 ilf 

~2,000 ns 
$4 /If 
$6 Iyd2 

$21 Iyd2 
$7,500 AS 

$130 ilf 
$10 nf 

$2,940 leach 
$15,000 As 
$7,500 As 
$7,000 AS 

COST 

$28,856 
$14,625 
$2,000 

$15,608 
$7.800 

$27,300 
$7,500 

$253,500 
$25,000 
$29,400 
$15,000 
$7,500 
$7,000 



@ * ~ * p ~ * ~ ~ & . : * w , ~ F ~ { ? y  C''$@y ""i-&"T, ;z;<p@p 
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LOCATION: Center Street West from Orchard Avenue South to Main Trunk 

DATE: 02-Jan-03 

DESCRIPTION: Eatonville, WA Improvement Project Order of Magnitude Cost Estimate 

Notes 
(1) Utility conflicts have not been researched 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 

Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 

SUBTOTAL: $231.150 
CONTINGENCY: 40% $92,500 

SUBTOTAL: $323,650 
SALES TAX (8.9%): 8.9% $28,805 

CONSTRUCTION COST: ' $352,455 
ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $123359 . 

TOTAL: $475,814 (4) 

GRAND TOTAL. TOTAL PROJECT COST: $475,800 

ITEM DESCRIPTION (In place) 

Mobilization 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
36" Dia. CPEP (3) 
Catch Basin Type 2.48" 
Erosion Control Measures (Filter fence, etc ...) 
~raff ic  Control 
Landscaping 

COST 

$15,122 
$8,700 
$2,000 
$9,288 
$3,867 

$13,533 
$7,500 

$1 16,000 
$ 17,640 
$15,000 
$15,000 
$7,500 

c 
QUANTITY UNITS 

1 sum 
1,160 1.f 

1 Is 
2,322 1.f. 

644 ~a 
644 YU 

1 Is 
1,160 1.f. 

6 each 
1 Is 
1 IS 

1 1s 

UNITCOST $/UNIT 

0.07 % ofsum 
$8 A.f. 

$2,000 AS 

$4 n.f. 
$6 lyd2 

$21 lyd2 
$7,500 AS 

$100 n.f. 
$2,940 leach 

$15,000 AS 

$i5,ooo ns 
$7,500 AS 
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LOCATION: Center Street West from Cedar Avenue North to 0rcha;d Avenue South 

DATE: 02-Jan-03 

DESCRIPTION: Eatonville, WA Improvement Project Order of Magnitude Cost Estimate 

Notes 
(1) Utility conflicts have not been researched 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of muitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 

ITEM DESCRIPTION (In place) QUANTITY UNITS UNITCOST $/UNIT COST 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

SUBTOTAL: $163,419 
CONTINGENCY: 40% $65,400 

SUBTOTAL: $228,819 
SALES TAX (8.9%): 8.9% $20,365 

CONSTRUCTION COST: $249.1 84 
ENGINEERING, GEOTECHNlCAL, LEGAL, ADMINISTRATION (35%): 35% $87314 

TOTAL: $336398 (4) 

GRAND TOTAL TOTAL PROJECT COST: $336,400 

Mobilization 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restorabon (2) 
Dewatering 
36" Dia CPEP (3) 
Catch Basin Type 2.48" 
Erosion Control Measures (Filter fence, etc ...) 
Traffic Control 
Landscaping 

1 sum 
720 1.f 

1 Is 
1,M2 1.f. 

400 yd2 
400 yd2 

I Is 
720 1.f. 

4 each 
1 Is 
I Is 
1 Is 

0.07 % ofsum 
$8 A.f. 

WOO AS 

w n.f 
$6 Iyd2 

$21 Iyd2 
$7,500 As 

$100 A.f. 
$2,940 leach 

$15,000 As 
$15,000 As 
$7.500 AS 

$10,691 
$5,400 
$2,000 
$5,768 
$2,400 
$8,400 
$7,500 

$72,000 
$11.760 
$15,000 
$15,000 
$7,500 



FIr;dg$qf&$$~$,l&hj3 .I. %%@E"--T t , c k v ~  &A$-:,.\ a, fT@& a ~ E r ( ~ ~ ~ ~ @ ~  
LOCATION: Center S-t East from Madison Avenue South to Main Trunk - - DESCRIPTION: Eatonville, WA Improvement Project Order of Magnitude Cost Estimate 

1 1 GlVl  

NO: ITEM DESCFUPTION (In place) 

I 
Mobilization 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
24" Dia CPEP (3) 
Catch Basin Type 2,48" 
Erosion Cone01 Measures (Filter fence, etc ...) 
Traffic Control 
Landscaping 

QUANTITY UNITS 

1 sum 
980 1.f 

I Is 
1,962 1.f. 

436 yd2 
436 yd2 

1 Is 
980 1.f. 

5 each 
1 Is 
1 1s 
1 Is 

0.07 %ofsum 
$8 A.f. 

$2,000 As 
$4 A.f. 
$6 Iyd2 

$21 Iyd2 
57,500 AS 

$65 A.f. 
$2.940 leach 

$15,000 As 
$15,000 As 

$7,500 ns 

UNITCOST $/UNIT 

SUBTOTAL: $163,023 
CONTINGENCY: 40% $65,200 

SUBTOTAL: $228,223 

COST 

SALES TAX (8.9%): 8.9% $20,312 
CONSTRUCTION COST: $248,535 

ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $86,987 
TOTAL: $335,522 ( 

I 

I GRAND TOTAL TOTAL PROJECT COST: 

Notes 
(1) Utility conflicts have not been researched. 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 
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x%Arp&y,$:+ .%yia% 
LOCATION: Adam Avenue South behveen Center Street West and RoS~ect Street East 

DATE: 02-Jan-03 

DESCRIPTION: Eatonville, WA Improvement Project Order of Magnitude ~ o i t  Estimate 

Notes 
(1) Utility conflicts have not been researched. 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 

ITEM 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 

SUBTOTAL: $103,713 
CONTINGENCY: 40% $41,500 

SUBTOTAL: $145,213 
SALES TAX (8.9%): 8.9% $12,924 

CONSTRUCTION COST: $158,137 
ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $55,348 

TOTAL: $213,485 (4) 

GRAND TOTAL TOTAL PROJECT COST: $213,500 

UNITCOST $/UNIT 

0.07 % of sum 
$2,000 AS 

$4 n.f. 
$6 Iyd2 

$21 Iyd2 
$7,500 AS 

$50 A. t  
$2,940 leach 

$15,000 As 
$15,000 As 
$7,500 As 

COST 

$6,785 
$2,000 
$4.808 
$1,400 
$4,900 
$7,500 

$30,000 
$8,820 

$15,000 
$15,000 
$7,500 

ITEM DESCRIPTION (In place) 

Mobilization 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
18" Dia. CPEP (3) 
Catch Basin Type 2,48" 
Erosion Conhul Measures (Filter fence, etc ...) 
Traffic Control 
Landscaping 

QUANTITY UNITS 

1 sum 
1 1s 

1,202 1.f. 
233 yd2 
233 yd2 

1 1s 
600 1.f. 

3 each 
1 Is 
1 Is 
1 Is 
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LOCATION: Penn Avenue North between Lmch Street West and Carter Street West 

DATE. 02-J~u-03 

? DESCRIFTTON: Eatonville, WA Improvement Project Order of Magnitude Cost Estimate 

Notes 
.L (1) Utility conflicts have not been researched 

(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. 

L A  (4) Does not include land acquisition costs. 

ITEM 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 

SUBTOTAL: $103,221 
CONTINGENCY: 40% $41,300 

SUBTOTAL: $144,521 
SALES TAX (8.9%): 8.9% $12,862 

CONSTRUCTION COST: $157,383 
ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $55,084 

TOTAL: $212,467 (4) 

GRAND TOTAL TOTAL PROJECT COST: $2 12,500 

ITEM DESCRIPTION (In place) 

Mobilization 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
12" Dia CPEP (3) 
Catch Basin Type 2,48" 
Erosion Control Measures (Filter fence, etc...) 
Traffic Control 
Landscaping 

QUANTITY UNITS 

1 sum 
1 Is 

1,452 1.f. 
242 yd2 
242 yd2 

1 Is 
725 1.f. 

4 each 
1 Is 
1 Is 
1 Is 

UNITCOST $/UNIT 

0.07 % ofsum 
$2,000 ns 

$4 n.f. 
$6 lyd2 

$21 lyd2 
$7,200 AS 

$35 n.f. 
$2,940 leach 

$15,000 AS 

$15,000 AS 

$7,500 AS 

COST 

$6,753 
$2,000 
$5,808 
$1,450 
$5,075 
$7,500 

$25,375 
$11,760 
$15,000 
$15,000 
$7,500 
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LOCATION: Intersection of Hill Top A~ea and Eatonville Highway West 

DATE: 02-Jan-03 

DESCRIPTION: Eatonville, WA lmprov&ent Project order of ~a&&de Cost Estimate 

Notes 
(1) Utility conflicts have not been researched. 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 

ITEM 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 

SUBTOTAL: $163,143 
CONTINGENCY: 40% $65,300 

SUBTOTAL: $228,443 
SALES TAX (8.9%): 8.9% $20,331 

CONSTRUCTION COST: $248,774 
ENGINEERING, GEOTECHNICAL, LEGAL, ADMINISTRATION (35%): 35% $87,071 

TOTAL: $335,845 (4) 

GRAND TOTAL TOTAL PROJECT COST: $335,800 

ITEM DESCRIPTION (In place) 

Mobilization 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
36" Dia. CPEP (3) 
Improve Drainage Ditch Flow along 

Larson Street West 
Catch Basin Type 2,48" 
Erosion Control Measures (Filter fence, etc ...) 
Traffic Control 
Landscaping 

QUANTITY UNITS 

1 sum 
750 1.f 

1 1s 
1,502 1.f. 

417 yd2 
417 yd2 

1 1s 
750 1.f. 
650 1.f 

4 each 
1 1s 
1 1s 
1 1s 

UNITCOST $/UNIT 

0.07 %ofsum 
$8 A.f. 

$2,000 As 
$4 0.f. 
$6 Iyd2 

$21 Iyd2 
$7,500 As 

$100 A.f. 
$10 A.f. 

$2,940 leach 
$15.000 As 
$15,000 As 
$7,500 As 

COST 

$11,420 
$5,625 
$2,000 
$6,008 
$2,500 
$8,750 
$7.500 

$75,000 
$6,500 

$11,760 
$ 1 5,000 
$15,000 
$7,500 



@@@iccJ&q$g: :gf&mx <g~;$~~gg$p;~py&:),~@;@ 
LOCATION: Antonie Avenue North behveen Wlll~ams Addmon and Center Street West 

DATE: 02-Jan-03 

? 

DESCRIPTION: Eatonville, WA Improvement Project Order of Magnitude Cost Estimate 

.L Notes 
(1) Utility conflicts have not been researched 
(2) Includes 2" CSBC, 6" CSTC, & 3" ACP 
(3) Pipe estimate includes: trench excavation, trench box, bedding, disposal of unsuitable materials, pipe, installation and backfill. 

3 Assumes native materials acceptable for backfill. 
(4) Does not include land acquisition costs. 

- 
ITEM 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
I2 

SUBTOTAL.: $126,456 
CONTINGENCY: 40% $50,600 

SUBTOTAL: $177,056 
SALES TAX (8.9%): 8.9% $15,758 

CONSTRUCTION COST: $192,814 
ENGINEERING, GEOTECHNICAL, LEGAL., ADMINISTRATTON (35%): 35% $67,485 

TOTAL: $260,299 (4) 

GRAND TOTAL TOTAL PROJECT COST: $260,300 

ITEM DESCRIPTION (In place) 

Mobilization 
Removal of Existing System 
Conflicts with Utilities (1) 
Sawcutting 
Pavement Removal 
Pavement Restoration (2) 
Dewatering 
18" Dia CPEP (3) 
Catch Basin Type 2,48" 
Erosion Control Measures (Filter fence, etc ...) 
Traffic Control 
Landscaping 

QUANTITY UNITS 

l sum 
575 1.f 

I 1s 
1,952 1.f. 

379 yd2 
379 yd2 

I 1s 
975 1.f. 

5 each 
I 1s 
I IS 
I Is 

UNITCOST S N M T  

0.07 %of sum 
$8 n.f. 

$2,000 ns 
$4 n.f. 
$6 lyd2 

$21 lyd2 
$7,500 ns 

$35 n.f. 
$2,940 leach 

$15,000 As 
$15,000 ns 
$7,500 AS 

COST 

$8,273 
$4,313 
$2,000 
$7,808 
$2,275 
$7,963 
$7,500 

$34,125 
$14,700 
$15,000 
$15,000 
$7,500 



   

Appendix D 
EQUIVALENT SERVICE UNIT (ESU) WORKSHEETS 



LAND USE CODES 

The following standard four digit code system for identifying and coding 
LAND USE ACTIVITIES will be used in Pierce County. 

For ready reference, GENERAL series category of codes are as follows: 

1 100 -- Lodging 
1400 -- Mobile Home Parks 
1900 -- Condominiums 
2 100 -- Food processing 
2200 & 2300 -- Textiles 
2400 -- Lumber 
2600 -- Paper products 
2700 -- Printing/ Publishing 
2800 -- Chemicals 
2900 -- Petroleum . 
3 100 -- Rubber products 
3200 -- Concrete and clay products 
3300 -- SmeltingIRefming 
3400 -- Metal products 
4 100 -- Railroads 
4200 -- Motor vehicles (transportation) 
4300 -- Aircraft 
4400 -- Marine craft 
4500 -- Highways 
4500 -- Street Right-of-way 
4600 -- Parking 
4700 -- Communications 
4800 -- Utilities 
4900 -- Freight and travel 
5 100 -- Wholesale 
5200 -- Building materials 
5300 -- Retail Trade 
5300 -- Shopping centers 
5500 -- Automobile retail sales 
5600 -- Clothing sales 
5700 -- Furniture sales 
5800 -- Eating and Drinking places 
5900 -- Stores (retail) 
6100 -- Banks 
6 100 -- Insurance/Real Estate 
6200 -- LaundrylLinen service 
6200 -- Personal Services 
6300 -- Advertising 
6300 -- Business Services 
6400 -- Repair services 
6500 -- Professional 
6600 -- Construction 

6700 -- Government 
6800 -- Educational activities 
6900 -- Churches 
7 100 -- Libraries/Museums 
7200 -- Arenas/ Race tracks 
7300 -- Amusement parks 
7400 -- Recreational activities 
7600 -- Parks 
7700 -- Timberland 
8 100 -- Agriculture (Farms) 
8300 -- Timber products 
8400 -- Fishing activities 
8500 -- Quarries 
8500 -- Sand & Gravel 
8600 -- Reforestation 
8700 -- Designated Forest Land 
9200 -- Wildlife 
9300 -- Water area 
9400 -- Floor space (vacant) 

VACANT LAND CODES 
9 100 -- Acreage 
9600 -- Residential 
9700 -- Commercial 
9800 -- Industrial 

LAND USE CODES 1 



   

Appendix D1 
RESIDENTIAL (SFR) 
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SECTION 1: PROJECT MANAGEMENT 

 
1.1 Project Description and Background 

 
The Town of Eatonville has received a grant from the Nisqually Tribe to assist 
with an update to its Comprehensive Stormwater Management Plan.  Mashel 
River and Ohop Creek, which run on either side of the town, are classified as 
critical salmon habitat, and the Tribe has an interest in addressing adverse impacts 
to this habitat resulting from stormwater runoff that originates in Eatonville.  The 
plan update will be focused on identification of opportunities to retrofit existing 
facilities and incorporate Low Impact Development (LID) techniques. 
 
The LID techniques that will be explored are infiltration-based practices including 
bioretention and permeable pavements.  Capture and reuse practices such as 
cisterns will not be evaluated because such practices will not serve to enhance low 
summertime flows in the Mashel River. 
 

1.2 Project Team and Organization 
 
The Town of Eatonville has retained AHBL, Inc. to prepare the updated 
Comprehensive Stormwater Management Plan, including an update to the Town’s 
hydrologic and hydraulic stormwater computer model.  AHBL staff will conduct 
the necessary modeling and data analysis, as well as writing the updated 
Comprehensive Stormwater Management Plan, under the direction of Town staff.  
An organizational chart of the project team is included in Figure 1, and a brief 
description of the team members and their responsibilities is included below: 
 
Doug Beagle – Town Administrator (Town of Eatonville): Mr. Beagle will act 
as project manager for the Town and will have responsibility for client-side 
administration of the project and review of all deliverables produced by the 
consultant team. 
 
Sean Comfort, PE – Principal (AHBL): Mr. Comfort will act as Principal-in-
Charge and project manager for the consultant team.  His responsibilities will 
include oversight of project deliverables and schedule, and he will ensure that all 
contractual issues are addressed and work is performed. 
 
Wayne Carlson, AICP, LEED AP – Associate Principal (AHBL): Mr. Carlson 
will oversee the land use planning and policy components of the Comprehensive 
Stormwater Management Plan Update and will ensure that deliverables meet 
contractual obligations and are produced on-schedule. 
 
Laura Grignon, PE – Project Engineer (AHBL): Ms. Grignon will oversee the 
update of the hydrologic and hydraulic computer models to provide the Town of 
Eatonville with a clear understanding of the existing stormwater system, including 
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areas in need of improvement.  Ms. Grignon will also oversee the testing and 
evaluation, based on the updated model, of various LID options. 
 
Bethany Nevitt, PE – Project Engineer (AHBL): Under the direction of Ms. 
Grignon, Ms. Nevitt will perform modeling of the Town’s existing stormwater 
system. 
 
Annalisa McDaniel – Project Planner (AHBL): Ms. McDaniel will provide 
technical assistance to the engineering team in the form of GIS analysis, data 
conversion, and mapping services.  Ms. McDaniel will also formulate the policy 
components of the Comprehensive Stormwater Management Plan and be 
responsible for final synthesis of the plan document. 
 
Carl Einberger, L.Hg. – Hydrogeologist (Golder Associates):  Mr. Einberger 
will provide groundwater analysis and hydrogeology recommendations for the 
LID scenarios proposed for the plan. 
 
Joe Simmler, Ph.D. – Water Resources (Pace Engineering):  Mr. Simmler will 
review the Town’s rate study and lead the project prioritization process. 
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Figure 1 – Organization Chart 

 

 
 

1.3 Project Tasks Description and Schedule 
 
The Comprehensive Stormwater Management Plan will involve the following 
tasks: 

• Task 1: Quality Assurance Project Plan 
• Task 2: GIS Stormwater System Data Mapping 
• Task 3: GIS Impervious Surface Data Mapping 
• Task 4: Hydraulic and Hydrologic Modeling 
• Task 5: Code Compliance Review 
• Task 6: Stormwater Drainage Problem Identification/LID Solutions List 
• Task 7: Operations and Maintenance Program 
• Task 8: Review and Update of Program Management/Funding 

Opportunities 
• Task 9: Development of New Stormwater Rate System 

TOWN OF EATONVILLE 
Doug Beagle 

AHBL, INC. 
Sean Comfort, P.E.:  Principal-in-Charge 

Laura Grignon, P.E. (AHBL, Inc.) 
Project Manager 

Wayne E. Carlson, AICP, LEED AP (AHBL, Inc.) 
Regulatory Compliance 

Bethany Nevitt, P.E. (AHBL, Inc.) 
Stormwater Modeling 

Joe Simmler, Ph.D. (Pace Engineering) 
Project Prioritization and Utility Rate Study 

David Hymel (Rain Dog Designs) 
Public Outreach 

Carl Einberger, L.Hg. (Golder Associates) 
Groundwater Modeling 

Annalisa McDaniel (AHBL, Inc.) 
GIS Mapping and Analysis 
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• Task 10: Compilation and Presentation of SWCP Update  

 
This QAPP will focus specifically on the tasks associated with modeling of the 
stormwater system (Tasks 2, 3, and 4), per the grant agreement between the 
Nisqually Tribe and the Town of Eatonville (Attachment A). 

 
1.3.1 Task 2 – GIS Stormwater System Data Mapping 
 
AHBL will acquire all available data on the Town’s existing stormwater drainage 
system, including the locations of pipes, channels, catch basins, manholes, and 
outfalls, as well as associated sizing information (pipe and manhole diameters) 
and elevations (rims and inverts).  This data will be reviewed internally for 
completeness and quality.  Any data gaps identified will be documented and 
reported to the Town’s project manager. 
 
1.3.2 Task 3 – GIS Impervious Surface Data Mapping 
 
AHBL will acquire the most recent infrared aerial imagery of the Town of 
Eatonville from the US Department of Agriculture’s Aerial Photography Field 
Office as the basis for estimating impervious surface coverage within Town 
limits.  After conversion to ESRI shapefile format, this data will be used to 
estimate impervious surface coverage for each tax parcel in the service area. 
 
1.3.3 Task 4 – Hydraulic and Hydrologic Modeling 
The hydraulic and hydrologic modeling task includes applying the Western 
Washington Hydrologic Model 3.0 (WWHM3) to the various land use categories 
within the Town, using extended precipitation data from Pierce County.  Historic 
storm data closely representing a 25-year storm event will be inputted into the 
hydraulic model CivilStorm V8i, and the Town’s conveyance system will be 
modeled under these conditions.  The modeled conveyance system will reflect the 
system inventory completed in 2003 by RW Beck, subsequent as-built drawings 
prepared by the Town of Eatonville, and limited field verification performed by 
AHBL. 
 

1.4 Quality Objectives and Criteria for Model Input/Output 
 
Data used as input for the hydraulic and hydrologic modeling will be reviewed for 
completeness and integrity to ensure the greatest possible accuracy via the 
following provisions: 
 

• Data sources will include information from the original model created RW 
Beck in 2003, which was subject to a QA process at that time. 

• The original model will be updated with data from projects constructed 
subsequent to the completion of the original model to more closely 
represent current conditions.  This data will be taken from as-built 
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documentation and construction plans furnished and certified by the Town 
of Eatonville. 

• Where data is missing, incomplete, or of insufficient quality to produce 
accurate modeling results, limited field verification will occur to confirm 
or update the data in question. 

• Hydrologic data is taken from the WWHM3 model using Pierce County 
precipitation information.  Flow output will be judged for reasonableness 
based on staff experience working with the WWHM3. 

• The hydraulic model produces a discrepancy table that identifies 
potentially invalid data elements, such as 0 slopes or reverse slopes.  
These elements will be back-checked against data sources to determine if 
correction is needed. 

• The hydraulic model produces a hydraulic grade line (HGL) profile that 
provides a visual indication of how the system is behaving.  Discrepancies 
and errors will be reflected in this profile, and the HGL provides another 
method to confirm model validity. 

• Final QA/QC review is provided by a senior engineer who is not part of 
the project team. 
 

1.5 Staff Training Requirements and Certifications 
 
AHBL staff involved with this spatial analysis and modeling effort have 
considerable experience gained from previous similar projects.  Laura Grignon, 
who will be leading the modeling effort, is a registered Professional Engineer 
with 15 years of experience designing stormwater solutions in Western 
Washington and has managed numerous hydrologic and hydraulic modeling 
projects in the past.  Sean Comfort, who is the overall Principal-in-Charge, is also 
a registered Professional Engineer with more than 25 years of experience and will 
provide quality assurance review to ensure that modeling outputs meet industry 
standards.  Project modeling staff have also received training on the use of the 
Western Washington Hydrologic Model, as well as advanced training in hydraulic 
modeling using CivilStorm V8i. 
 

1.6 Documentation and Records 
 
Documentation and records for this project will include the following: 
 

• A tracking matrix documenting data requested by AHBL from various 
agencies to form the basis of the modeling and planning efforts.  The 
matrix shall include a description of the requested data, the agency from 
whom it was requested, the date requested, and the date received. 
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SECTION 2: MODEL SELECTION AND CALIBRATION, INCLUDING 
DATA ACQUISITION AND MANAGEMENT 

 
2.1 Model Selection 

 
The hydrologic model selected for this modeling effort is the Western 
Washington Hydraulic Model 3.0 (WWHM3).  WWHM3 is a continuous 
simulation hydrologic model developed by the Washington State Department of 
Ecology and based upon Hydrologic Simulation Program Fortran (HSPF).  Pierce 
County has developed specific precipitation time series for use in modeling 
rainfall patterns within its jurisdiction.   
 
Hydraulic modeling of the Town’s stormwater conveyance system will be 
conducted using CivilStorm, a modeling program developed by Bentley, Inc.   
CivilStorm provides a backwater analysis of flows in the conveyance system 
using the hydrologic conditions from the WWHM3.  It can predict locations of 
overtopping and calculate the capacity of the conveyance system versus expected 
flows. 
 
These modeling systems were chosen because of their accuracy of modeling 
hydrologic conditions in the Town of Eatonville, the ease and accuracy of 
modeling LID Best Management Practices, and the stability of the hydraulic 
model in simulating disparate conveyance elements. 
 

2.2 Model Calibration and Validation 
 
The Pierce County Extended Rainfall Data will be used to calibrate the model.  
The Pierce County Mean Annual Precipitation map (included with the data), 
identifies Eatonville as being located within the 40-42 inch precipitation zone in 
East Pierce County. Thus, the 158 year, 15 minute precipitation time series and 
the 158 year, 24 hour evaporation time series for the “40 inch east basin” will be 
loaded into WWHM3. 
 

2.3 Secondary Data Acquisition Requirements 
 
To execute the appropriate modeling tasks, input data will be acquired from the 
following sources: 
 

• Modeling inputs from the original modeling effort by RW Beck in 2003.  
This data was a combination of information from Town records and field 
measurements conducted by Town staff.  The data potentially contains 
errors in elevations, sizes, pipe material, and catchment boundaries.  Due 
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to the limited time frame and scope of the project, this data will only be 
field-verified in limited circumstances where discrepancies are obvious. 

• Data representing projects constructed subsequent to the RW Beck 
modeling effort and the associated effects on the existing conveyance 
system.  This data will be taken from as-built documentation and 
construction plans provided by the Town.  Data from as-built documents is 
expected to be accurate, assuming that as-built conditions were accurately 
surveyed and recorded.  Construction plans are expected to be sufficiently 
precise for this modeling effort, though they may not exactly reflect what 
was ultimately constructed. 

• Hydrologic data will be taken from the WWHM3, using Pierce County 
precipitation information.  This data has undergone its own QA process, 
independent of this project, and is anticipated to be precise. 

 
2.4 Data Management and Hardware/Software Configuration 

 
The data for this project will consist of (1) raw data (e.g., GIS data sets, as-built 
surveys, rainfall data, etc.) consistent with QA/QC operations and (2) data from 
analytical runs sorted and stored in electronic format suitable for review.  
 
All data sets will be filed in appropriate directory/subdirectory structures on 
computers that are backed up on a daily basis. All data files will be archived on 
DVD at the end of the project.  Documentation of data will be saved in 
spreadsheet format. 
 
Staff members who are responsible for receiving data (e.g., rainfall data, as-built 
surveys, GIS data sets, etc.), must be aware of and adhere to the procedures in this 
QAPP.  Project data will be recorded directly, promptly, and legibly in 
standardized formats in compliance with SOPs.  Changes or corrections to data 
will be indicated in a log. Staff members making changes will be identified and 
the date explanation for the change will be noted.  As described earlier, standard 
good data analysis practices will be employed in each aspect of the analyses. 

 
 
SECTION 3: ASSESSMENTS AND RESPONSE ACTIONS 

 
3.1 Assessment and Response Actions 

 
Due to the short duration of the project, no formal audits of procedures are 
planned.  However, all modeling outputs and associated reports undergo an 
internal QA/QC review by senior project staff prior to publication or delivery to 
the client to ensure that industry standards have been followed appropriately 
during the modeling process. 
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3.2 Reports to Management 

 
Given the compressed project schedule, internal QA/QC review will occur as part 
of the regular workflow, rather than as a distinct task, and client QA/QC will 
occur at delivery of the draft modeling results.  QA/QC will occur at the 30% and 
90% draft phases of the development of the Comprehensive Stormwater Plan 
update.  The Town of Eatonville will maintain copies of the original interim 
submittals as well as the revisions that occurred as a result of the comments made 
during review. 

 
 
SECTION 4: OUTPUT ASSESSMENT AND MODEL USABILITY 
 
Hydrology will be modeled using WWHM3 with extended data from Pierce County for both the 
existing conditions, future conventional, and future LID scenarios for the 25-year storm event. 
The WWHM3 modeling software will be used to generate runoff flows from each of the sub-
basins, including both the existing conditions and the future build out conditions for the 25-year 
storm event. The following input parameters will be used: 
 

• Pierce County Extended Rainfall Data 
• Sub-basin Areas 
• Land Classifications 
• Impervious Area Coverage  

 
Output from the model will represent an historic storm event with characteristics similar to the 
25-year, 24-hr event with 15-minute peak flows identified in the 2003 RW Beck plan. 
 
Hydraulic modeling will be modeled using CivilStorm V8i for AutoCAD Civil 3D 2012.  
 

4.1 Pierce County Extended Rainfall Data 
 
The Pierce County Extended Rainfall Data will be downloaded from the Pierce 
County website.  Eatonville is located within the 40-42 inch precipitation zone in 
East Pierce County. Thus, the 158 year, 15 minute precipitation time series and 
the 158 year, 24 hour evaporation time series for the “40 inch east basin” will be 
loaded into WWHM3. 
 

4.2 Land Classifications 
 
Soil types, slopes and land coverage are required input parameters for WWHM. 
From the Pierce County Stormwater Management and Site Development Manual, 
the soils will be 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. 
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Slopes were approximated based on the topographic information generated by 
GIS. Slopes were generalized as Flat (0-5%), Moderate (5-15%) and Steep 
(>15%). 
 
Pervious land coverage will be modeled as lawn while impervious areas will be 
modeled as roads. Impervious area classification does not affect the hydrologic 
calculation, so further subdivision of impervious areas into roof, parking, road, 
etc. will not be required. 
 

4.3 Existing Conditions 
 
The existing impervious surface coverage will be developed from GIS data 
obtained from Pierce County.  This information will be subdivided and grouped 
based on sub-basin boundaries using ArcGIS software. The GIS data obtained 
from this analysis will provide the individual square-foot area of impervious 
surface cover.  
 
The total impervious area will be summed for each sub-basin. From the total sub-
basin area and the total impervious area, the total pervious area will be calculated. 
The 2003 report provided soil coverage areas in each basin. Using the percentage 
of soil coverage for each soil designation, we intend to assume that existing 
pervious surfaces will have the same percentage within each soil classification. 
On-site slopes in each classification will also be assumed to be equal. From this, 
soil and slope data will be generated for each basin.  

 
4.4 Future Build-Out Conditions 

 
The sub-basin delineation from the 2003 report provided future impervious 
percentages and was divided into land use zone and soils. This information will be 
further subdivided based on slope classification. Percent impervious and basin 
total area will be used to calculate areas in acres. Slopes were delineated based on 
maps provided by the 2003 Report and are not proposed to be modified. 
 

4.5 Low Impact Development Scenario 
 
In addition to modeling the existing and future conditions, an LID scenario will be 
developed based on assumptions for each sub-basin. This scenario will assume 
that new developments will provide LID to the maximum extent feasible for both 
private and public developments. This scenario will not include any 
improvements to the conveyance system. 
 
In order to develop the hydrographs, a review of each sub-basin will be 
performed. A flow reduction factor will be assumed based on the review of the 
soils and development conditions in each sub-basin. Reduction factors will be 0% 
for areas with no infiltration and vary from 10% up to 75% for areas located 
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within areas known to infiltrate. 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. 

 
 
SECTION 5: REFERENCES CITED 
 
Bentley Systems. (2010). CivilStorm V8i SELECT. 
 
Clear Creek Solutions. (August 2006). Western Washington Hydrology Model (WWHM) 
Version 3.0. 
 
Pierce County Extended Rainfall Data. (2012). Pierce County, WA. 
 
Pierce County GIS Data. (2012). Data layers provided to the Town of Eatonville.  Tacoma, WA. 
 
R.W. Beck. (January 2003). Draft Report Stormwater Management Program. Eatonville, WA. 
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SECTION 6: DISTRIBUTION LIST 
 
This document will be distributed to the following project participants once all approval 
signatures have been received: 
 

• Christopher Ellings 
Salmon Recovery Program Manager 
Nisqually Indian Tribe Natural Resources 
12501 Yelm Highway SE 
Yelm, WA  98513 
(360) 438-8687 x1270 
ellings.christopher@nisqually-nsn.gov 
 

• Melissa Buckingham 
Urban Conservation Program Coordinator 
Pierce Conservation District 
5430 66th Avenue East 
Puyallup, WA  98371 
(253) 845-9770 x109 
melissab@piercecountycd.org 
 

• Marsha Huebner 
Environmental Permitting & Planning Manager 
Pierce County Public Works and Utilities 
9850 64th Street West 
University Place, WA  98467 
(253) 798-4050 
mhuebne@co.pierce.wa.us 
 

• Doug Beagle 
Town Administrator 
Town of Eatonville 
201 Center Street West 
Eatonville, WA  98328 
(360) 832-3361 x105 
dbeagle@eatonville-wa.gov 
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Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

 
The Town of Eatonville (Town) is pursuing options for Low Impact Development (LID) to include in its 

Comprehensive Stormwater Management Plan.  Improved infiltration of stormwater is one component 

under consideration to support the LID efforts.  The ability to achieve effective and timely infiltration of 

stormwater is highly dependent on underlying soil conditions.  This memorandum summarizes geologic 

and soil conditions in the Town and identifies geologic and soil units favorable for infiltration.  It also 

provides a generalized interpretation of shallow groundwater flowpaths in the Eatonville area.  The 

interpretations presented in this memorandum are based upon a review of available data, and no field 

investigations have been conducted as part of this work. 

1.0 GEOLOGIC UNITS 

The surficial geologic units mapped in the vicinity of Eatonville are shown in Figure 1.  The geologic units 

include both unconsolidated alluvial and glacial deposits and semi-consolidated to consolidated bedrock 

(Walters and Kimmel 1968; Walsh et. al. 1987). 

The unconsolidated geologic units include: 

 Alluvial materials consisting of silt, sand, and gravel.  The alluvial materials occur along 
the Mashel River, Ohop Creek, and in the eastern portion of Eatonville, east of 
Washington Avenue.  The alluvium is from about 10 to 100 feet thick, with the thickest 
deposits found along the Mashel River at the Town wellfield, where it is about 50 to 
100 feet thick.   

 Glacial materials including: 

 Continental Glacial Deposits.  Continental glacial deposits, including till, advance 
and recessional outwash deposits, and undifferentiated drift of Fraser and Pre-Fraser 
ages, associated with the advance and retreat of continental glaciations, occur in the 
areas west and northwest from central Eatonville.  These deposits consist of up to 
100 feet of fine-grained materials including till and fine-grained outwash, and up to 
about 60 feet of coarser-grained outwash materials. 

The Ohop Creek valley was eroded by glacial meltwater streams and outburst floods 
as the Puget Glacial Lobe receded (and prior to mudflow deposition).  This suggests 
that outwash deposits may underlie the alluvial and lahar materials present at the 
surface of the valley.  Some well logs in the Ohop Valley intersected sand and gravel 
below lahar deposits which may be glacial outwash.       
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 Alpine Glacial Deposits.  Till and undifferentiated drift deposits of Fraser and Pre-
Fraser ages, associated with the advance and retreat of alpine glaciations, occur 
mantling the upland areas northeast and east of Eatonville.  These materials range in 
thickness from about 50 to over 200 feet. 

Consolidated or semi-consolidated bedrock underlies the glacial and non-glacial materials.  The bedrock 

units include the Miocene Mashel Formation and un-named Miocene to Eocene andesite and basalts.  

The Mashel Formation consists of semi-consolidated, fluvially-deposited sands and gravels, with some 

pumice and tuffaceous material, and some fine-grained lacustrine deposits.  The Mashel Formation can 

be subdivided into an upper fine-grained part and a lower coarse grained part.  The Mashel Formation 

underlies the continental glacial deposits, and is exposed in the valleys of Ohop Creek and the lower 

portion of the Mashel River southwest of Eatonville.  The Mashel Formation is about 60 to over 200 feet 

thick.  The Mashel Formation is underlain by andesites and basalts.   

The andesite and basalts are Oligocene to Eocene in age.  These rocks include rocks of the Hatchet 

Mountain Formation and Northcraft Formation, and may be regionally correlated to the Goble Volcanics.  

The andesites and basalts are exposed east and south of Eatonville, including in the Mashel River in 

Boxcar Canyon and at the Town’s wellfield.  The basalts also occur between about 40 and 100 feet below 

ground in the Town’s wellfield.  The total thickness of these rocks is unknown.  A water supply test well 

drilled in Eatonville in 1942 intersected 180 feet of glacial materials and Mashel Formation before being 

advanced to a depth of 750 feet in the volcanic rocks.  The volcanic rocks likely overlie Eocene or older 

sedimentary rocks that may be correlative with Puget Group sedimentary rocks. 

2.0 SOIL UNITS 

A map of soils in the Eatonville area based on the Soil survey of Pierce County (Zulauf 1979) is shown in 

Figure 2, and soil units are summarized in Table 1.  The soils in Eatonville can be subdivided into two 

primary categories.  The first is soil derived from glacial tills.  These include the Kapowsin and Scamman 

soils.  These soils are characterized by a low saturated hydraulic conductivity (less than about 

0.2 inches/hour [in/hr]).  The depth to water in these soils ranges from about 11 to 30 inches below 

ground.  Much of the area south and west of the center of Eatonville is covered with Kapowsin and 

Scamman soils.  

The second group of soils is derived from glacial outwash materials.  Soils in this group include the 

Barneston, Indianola, and Ragnar soils within the Town.  The soils derived from outwash soils are 

characterized by high saturated hydraulic conductivity (1.98 to 5.95 in/hr) and a depth to water of greater 

than 80 inches.  These soils are found between Washington Street and Antonie Avenue, in the area of the 

Eatonville Airport, and in the area of the Town’s wellfield near the Mashel River.     
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3.0 AREAS FAVORABLE FOR STORMWATER INFILTRATION 

Areas favorable for stormwater infiltration are those underlain by soils derived from glacial outwash 

(Barneston, Indianola, and Ragnar soils) within the Town (Figure 3).  These areas are favorable because 

of the high hydraulic conductivity of the soils and suitable depth to the water table.  

Briscot soils have a high hydraulic conductivity but relatively shallow depth to water (6 to 36 inches) 

making them less favorable.  Chehalis soils have a high depth to water (greater than 80 inches) but low 

hydraulic conductivity (0.2 to 0.57 in/hr).  These soils are less favorable for infiltration, but may be suitable 

for small-scale infiltration depending on site-specific conditions and infiltration rates and volumes.   

Areas of till-derived soils (Kapowsin and Scamman) are generally unfavorable for infiltration because of 

the low hydraulic conductivity of the soil materials.  They may be suitable for small-scale infiltration of low 

volumes at low rates depending on site-specific conditions and infiltration rates and volumes.   

For all of the soil units, site-specific investigations are recommend to fully assess the suitability for 

infiltration of stormwater. 

4.0 SHALLOW GROUNDWATER FLOW 

Shallow groundwater flow (within 50 to 75 feet of ground surface) in Eatonville was evaluated using 

topography (Eatonville and Tanwax Lake USGS 7.5 minute quadrangles), the location of major surface 

water bodies (Lynch Creek, Ohop Creek, and the Mashel River), and well log information on file with the 

Washington Department of Ecology.  There are few well logs within the Town, significantly limiting the 

ability to conclusively map groundwater flow directions, particularly in the north central portion of the 

Town. 

In general, shallow groundwater discharges to Ohop Creek (primarily on the northwest side of Town), the 

Mashel River (primarily on the south side of Eatonville), or Lynch Creek (on the north and northeast side 

of Eatonville; Figure 4).  The precise boundaries between areas with groundwater flowing to the each of 

the respective surface water bodies cannot be ascertained with currently available data.  A shallow 

groundwater divide is present beneath the central portion of the Town; however, the location of the divide 

is uncertain because of the relatively flat topography in the central portion of Eatonville and the sparse 

well log information. 

Site-specific subsurface investigations would be needed to more accurately definite groundwater 

subbasins in the Town, and the relative contributions to Lynch Creek, Ohop Creek, and the Mashel River 

flows of enhanced groundwater recharge associated with implementation of LID methods for handing 

stormwater.  
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Map Unit 
Symbol

Map Unit Name Parent Material
Saturated Hydraulic 
Conductivity (in/hr)

Depth to Water Table 
(inches)

Relative Infiltration 
Potential

2A Aquic Xerofluvents, level Stream Alluvium 0.57 to 1.98 1 to 10 Low
3B Barneston gravelly coarse loamy sand, 0 to 6 percent slopes Gravelly Glacial Outwash 1.98 to 5.95 More than 80 High
3C Barneston gravelly coarse loamy sand, 6 to 15 percent slopes Gravelly Glacial Outwash 1.98 to 5.95 More than 80 High
3E Barneston gravelly coarse loamy sand, 30 to 45 percent slopes Gravelly Glacial Outwash 1.98 to 5.95 More than 80 High
7A Briscot loam, variant Alluvium 1.98 to 5.95 6 to 36 Moderate-Low
9A Chehalis silt loam Alluvium derived from sandstone, shale, and basalt 0.20 to 0.57 More than 80 Moderate-Low
12A Dupont muck Decomposing Vegetation in Till Plain Depressions 0.0 to 0.06 0 to 12 Low
13B Everett gravelly sandy loam, 0 to 6 percent slopes Gravelly Glacial Outwash 1.98 to 5.95 More than 80 High
18B Indianola loamy sand, 0 to 6 percent slopes Sandy Glacial Outwash 1.98 to 5.95 More than 80 High
18C Indianola loamy sand, 6 to 15 percent slopes Sandy Glacial Outwash 1.98 to 5.95 More than 80 High
19B Kapowsin gravelly loam, 0 to 6 percent slopes Glacial Till Plains 0.0 to 0.06 18 to 30 Low
19C Kapowsin gravelly loam, 6 to 15 percent slopes Glacial Till Plains 0.0 to 0.06 18 to 30 Low
19D Kapowsin gravelly loam, 15 to 30 percent slopes Glacial Till Plains 0.0 to 0.06 18 to 30 Low
19E Kapowsin gravelly loam, 30 to 50 percent slopes Glacial Till Plains 0.0 to 0.06 18 to 30 Low
19F Kapowsin gravelly loam, 50 to 70 percent slopes Glacial Till Plains 0.0 to 0.06 18 to 30 Low
22A McKenna gravelly loam 2.7 Glacial Till in Depressions/Drainageways 0.0 to 0.06 0 Low
32B Ragnar sandy loam, 0 to 6 percent slopes Alluvium and Glacial Outwash 1.98 to 5.95 More than 80 High
33A Reed silty clay Alluvium in Floodways 0.57 to 1.98 0 Low
34A Riverwash Coarse Sand and Gravelly Alluvium in Floodplains No data No data Low
35F Rock outcrop Rock Outcrop No data No data Low
36C Scamman silt loam, 6 to 15 percent slopes Clayey Glacial Till 0.06 to 0.20 11 to 16 Low
36D Scamman silt loam, 15 to 30 percent slopes Clayey Glacial Till 0.06 to 0.20 11 to 16 Low
44A Tanwax muck Sedimentary Peat in Ponded Basins 0.0 to 0.06 0 to 12 Low
PITS Pits Open Gravel and Sand Pits No data No data Low
W Water Open Water Not Applicable 0 Low
Notes:
From Soil Survey of Pierce County, Washington.  

Table 1:  Soil Units in Eatonville

final tables eatonville stormwater.xlsx
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FIGURE 1
SURFICIAL GEOLOGY

EATONVILLE AND VICINITY
AHBL/EATONVILLE SW EVALUATION/WA  

This figure was originally produced in color. Reproduction 
in black and white may result in a loss of information.

Map Projection:
Washington State Plane South,

NAD 1983, Feet
Source: USGS (geology),

Golder Associates Inc.

Scale in Feet
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Path: M:\Projects\2012\12393162_Eatonville_SW_Evaluation\MXD\12393162_F01_Geology.mxd Date: 5/9/2013 User: THammond
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Qal - Quaternary alluvium
Qls - Quaternary landslide deposits
Qp - Quaternary peat deposits
Qvl(lc) - Quaternary lahar deposits
Qgt - Quaternary continental glacial till (Fraser)
Qgp - Quaternary continental glacial drift (pre-Fraser)
Qap - Quaternary alpine glacial drift (pre-Frasher)
Qgf - Quaternary continental glacial drift (Fraser)
Mov - Miocene basalt and andesite
Mc(m) - continental sedimentary deposits or rocks
Oev, Oligocene basalt, andesite and tuff
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FIGURE 2
SOILS MAP

EATONVILLE AND VICINITY
AHBL/EATONVILLE SW EVALUATION/WA

This figure was originally produced in color. Reproduction 
in black and white may result in a loss of information.

Map Projection:
Washington State Plane South,

NAD 1983, Feet
Source: NRCS (soils),
Golder Associates Inc.
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FIGURE 3
AREAS WITH HIGH INFILTRATION POTENTIAL

EATONVILLE AND VICINITY
AHBL/EATONVILLE SW EVALUATION/WA  

This figure was originally produced in color. Reproduction 
in black and white may result in a loss of information.

Map Projection:
Washington State Plane South,

NAD 1983, Feet
Source: NRCS (soils), Bing Maps (imagery)

Golder Associates Inc.

Scale in Feet

0 1200

Path: M:\Projects\2012\12393162_Eatonville_SW_Evaluation\MXD\12393162_F03_HighInfiltrationAreas.mxd Date: 5/10/2013 User: THammond
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FIGURE 4
SHALLOW GROUNDWATER FLOW,

EATONVILLE AND VICINITY
AHBL/EATONVILLE SW EVALUATION/WA  

This figure was originally produced in color. Reproduction 
in black and white may result in a loss of information.

Map Projection:
Washington State Plane South,

NAD 1983, Feet
Source: NRCS (soils), Bing Maps (imagery),

Golder Associates Inc.

Scale in Feet

0 1200

Path: M:\Projects\2012\12393162_Eatonville_SW_Evaluation\MXD\R01\12393162R01_F04_ShallowGroundWaterFlow.mxd Date: 5/9/2013 User: THammond
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Road
Groundwater Flow Direction (Inferred)
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Groundwater Divide (Location Uncertain)
Town Limits
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Soils
Barneston gravelly coarse loamy sand
Everett gravelly sandy loam
Indianola loamy sand
Ragnar

Note: Groundwater flow directions based on limited available well data and consideration of topography
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
TRUNK 1 - Center Street West

DITCH  -- NEED CHARACTERISTICS:  AVG DEPTH, TOP WIDTH, BOTTOM WIDTH, SLOPE OF CHANNEL

RWB 1315 564875.2305 1196227.105 812.86 49 808.78 N(NE) 12 CONC TO 931
37.70

RWB 931 564908.7079 1196244.446 814.27 72.24 808.25 N 6 PVC TO 930 Original N/E was switched with 1316. Updated location.
814.27 75.72 807.96 E 12 CONC TO 1043
814.27 73.68 808.13 S 12 CONC TO 1315
814.27 72.72 808.21 W 12 PVC TO 1316

RWB 1314 564882.4921 1196295.886 815.22 84 808.22 N 12 PVC Added CB into system
815.22 88 807.89 E 12 PVC TO 931
815.22 90 807.72 W 12 CONC TO 1043

RWB 1043 564745.0008 1196565.313 818.44 127.6 807.81 E(SE) 16 PVC TO 1041 Assumed 12" PVC
818.44 128.2 807.76 W(NW) 12 CONC TO 1314

44.60
RWB 1041 564723.9893 1196604.655 818.38 93.96 810.55 N 8 IP TO 1044

818.38 86.4 811.18 SW 12 ABS TO 1040
818.38 56.4 813.68 NE 12 ABS TO 1042
818.38 126.0 807.88 E 12 CONC TO 1309 Diameter out is larger than diameter in
818.38 132.2 807.36 W 12 ABS TO 1043 Diameter and material discrepancy. Assumed 12" PVC.

639.67
RWB 1309 564468.6336 1197191.147 811.97 69 806.22 E(SE) 12 CONC TO 1308

811.97 69 806.22 W(NW) 12 CONC TO 1041
35.70

RWB 1308 564458.4753 1197225.368 812.1 73 806.02 N 8 PVC TO 1310
812.1 77 805.68 S 15 CONC TO 1300 Diameter discrepancy. Assumed 12".
812.1 75 805.85 W(NW) 12 CONC TO 1309

127.06
RWB 1300 564331.4915 1197229.834 811.54 67 805.96 N 12 CONC TO 1308

811.54 67 805.96 S 12 CONC TO 1302
811.54 35 808.62 W 10 PVC TO 1301

54.10
RWB 1302 564277.4161 1197231.349 810.11 55.5 805.49 N 16 PVC TO 1300 Diameter and material discrepancy. Assumed 12" Conc

810.11 62 804.94 E(SE) 24 CONC TO 1325
810.11 26.5 807.90 S 6 PVC TO 1303
810.11 62 804.94 W(SW) 24 CONC TO 945
810.11 29.5 807.65 E 3 PVC ? TO SURFACE ?

460.71 CB1325 - outlet higher than inlet
RWB 1325 564255.2942 1197691.532 807.9 61 802.82 W 24 ST TO 1302 Material discrepancy. Assumed Concrete
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
807.9 58.5 803.03 E(NE) 8 PVC TO 1328

255.47
RWB 1328 564379.2682 1197914.909 807.26 76 800.93 E 24 CONC TO 1330 Outlet higher than inlet

807.26 79 800.68 S(SW) 24 CONC TO 1325
69.58

RWB 1330 564385.9358 1197984.171 806.52 20 804.85 S 8 PVC TO ? AHBL confirmed 70" MD and 36" Diam for NE and 24" 
AHBL 806.52 70 800.69 NE 36 CONC TO 1331 for W

806.52 70 800.69 W 24 CONC TO 1328
93.82

RWB 1331 564421.6085 1198070.946 806.63 15 805.38 S 8 CORR TO CB in ROW AHBL confirmed MD
AHBL 806.63 81 799.88 NE 24 CONC TO 1331B

806.63 81 799.88 SW 36 CONC TO 1330
142.80

RWB 1331B 564493.44 1198194.36 804.85 67.08 799.26 NE 24 CONC TO 1331X? Not part of main line. Coud not find.
804.85 67.08 799.26 SW 24 CONC TO 1331

42.11
RWB 1331X 804.85 72 798.85 W(SW) 24 CONC TO 1331B AHBL checked in field MD, routing and pipe diameter.
AHBL 804.85 72 798.85 E(NE) 24 CONC TO 1331C Assumed same rim elevation as 1331B.

804.85 72 798.85 S 12 CONC TO 1102
155.93

RWB 1331C 564555.90 1198382.29 801.84 35 798.92 E 24 DI TO 986 Assumed DI based on downstream CB
801.84 35 798.92 W 24 CONC TO TO 1331X Couldn't open in field. MD through grate was 36" to bottom of CB.

128.53
RWB 986 564588.7001 1198506.562 799.39 32 796.72 NE 18 CONC TO 987 Only saw a W and E pipe
WHP 799.39 35 796.47 W(SW) 24 DI TO 1331C Updated pipe size, material and MD

799.39 35 796.47 E 24 DI 987 See Mashell Trunk for updated information

45.85
RWB 987 564598.5912 1198551.337 798.63 42 795.13 E(SE) 24 DI TO 1001 Updated measuredown, diameter and material
AHBL 798.63 42 795.13 W(SW) 24 DI TO 986 See Mashell Trunk for updated information

129.78
RWB 1001 564582.1317 1198680.066 794.71 32 792.04 W(NW) 24 DI TO 987 Could not open

794.71 32 792.04 E 24 CONC TO 1001B, 970
187.65

RWB 970 564563.7469 1198866.811 792.17 47.5 788.21 N 10 PVC TO 1148 Confirmed MD, pipe size and material.
792.17 43 788.59 S 8 PVC TO 1150
792.17 48 788.17 W 24 CONC TO 1001B, 1001
792.17 48 788.17 E(NE) 24 CONC TO TRUNK 4

144.11
CONNECTION TO TRUNK 4 Could not find where connected

Material and diameter discrepancy, assumed 24" Conc
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
TRUNK 2 - Carter Street See Perteet Plans for Carter Street
RWB 1340 565044.615 1197867.464 822.26 22 820.43 N 8 CONC TO 1339

35.77
RWB 1339 565080.3279 1197865.369 822.24 26 820.07 E 12 CONC TO 1338

822.24 28 819.91 S 8 CONC TO 1340
42.92 Perteet IEs conflict with RWB IEs 

RWB 1338 565081.5401 1197908.27 822.15 28 819.82 W 12 CONC TO 1339
822.15 23 820.23 E 12 CONC TO 1336

Perteet CB#1 823.16 819.07 E,W 12 TO1338 AND 4
1.5-foot Adjusted Elevations 821.66 817.57

Perteet CB#4 818.31 813.88 E,W 12 To 1 and 1336
1.5-foot Adjusted Elevations 816.81 812.38

282.7
RWB 1336 565081.4254 1198190.972 813.71 25 811.63 E 12 CONC To CB#8 Revision per Perteet

IE=812.85 assumed 813.71 25 811.63 W 12 CONC To CB#4 Inverts don't reflect Pertee, assumed 812.85 per Perteet slopes

Perteet CB#8 814.65 811.85 12 To 1336 and 1332 Conflicts with RWB
1.5-foot Adjusted Elevations 813.15 810.35

33.19
RWB 1335 565082.021 1198224.161 812.98 24 810.98 E 12 CONC TO 1332 Demo'd per Perteet Plans

812.98 24 810.98 W 12 CONC TO 1336
126.56

RWB 1332 565082.0282 1198350.716 805.96 26 803.79 E 12 CONC TO CB#8 Perteet -> IE ~ 805.20 (used this number)
805.96 24 803.96 S 8 CONC TO CB#10 Latteral not modeled

Perteet Rim = 808.87 805.96 26 803.79 W 12 CONC TO CB#11 Perteet -> IE ~ 805.20 (used this number)

Perteet CB#11 806.98 804.28 12 To 1332 and 984 Conflicts with RWB information
1.5-foot Adjusted Elevations 805.48 802.78

158.09
RWB 984 565089.6374 1198508.626 804.37 28 802.04 E 15 CONC TO 985 Perteet shows all as 12"

804.37 25 802.29 W 14 CONC TO CB#11 Perteet shows all as 12"
37.74

RWB 985 565088.2607 1198546.336 804.41 32 801.74 E 12 TO CB#15 Replaced by CB#13 on Perteet Plans
Perteet CB#13 804.41 32 801.74 W 14 CONC TO 984 Rim=806.00 IE=801.64

Perteet shows all as 12"
Perteet CB#15 795.99 792.73 12 To 985 and 16

1.5-foot Adjusted Elevations 794.49 791.23

Perteet asbuilts do not have pipe material for proprosed, nor any 
pipe info for existing on plans. Elevations on Perteets plans 
conflict with RWB's elevations.
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
Assumed all new 12" is DI due to depth of cover

Perteet CB#16 795.53 792.65 12 To 15 and 1143
1.5-foot Adjusted Elevations 794.03 791.15

RWB 1143 565110.3104 1198826.422 793.57 29 791.15 E 8 PVC To 1142 see WA Street Trunk Perteet info shows CB#16 discharging to 1143

CONNECTION TO 1143 in Washington Street (North)

135.18
RWB 1341 565083.0559 1198681.418 798.63 20 796.96 N 6 CONC TO ? Demo'd per Perteet Plans

798.63 36 795.63 E 12 CONC TO 972
798.63 34 795.80 W 12 CONC TO 985

185.48
RWB 972 565085.2544 1198866.883 793.55 39 790.30 N 12 PVC TO 1142

793.55 39 790.30 W 12 CONC TO 1341
793.55 39 790.30 E 12 CONC TO 1342

133.91
RWB 1342 565073.2806 1199000.255 790.32 22.5 788.45 E 12 PVC DOES PIPE FROM 972 CONNECT TO Could not find in field

TRUNK 4 ? OR DOES IT CONNECT TO
TO 1342 THEN TRUNK 4 ?
CLARIFY

13.08
CONNECTION TO TRUNK 4

TRUNK ___ - Washington Street (North)
RWB 1137 565538.1873 1198825.225 795.19 29 792.77 E 8 PVC TO 1136

RWB 1136 565535.3877 1198867.191 795.14 33 792.39 S 8 PVC TO 1138 12" per KPG asbuits, used 12" as makes sense with pipe drop
795.14 32 792.47 W 8 PVC TO 1137

RWB 1138 565388.7772 1198867.745 794.55 33 791.80 N 8 PVC TO 1136 12" per KPG asbuits, used 12"
794.55 33 791.80 W 8 PVC TO 1139

S TO 1140 12" per KPG asbuits

RWB 1140 565231.5988 1198868.055 794.08 35 791.16 N 10 PVC TO 1138 12" per KPG asbuits
794.08 35 791.16 S 10 PVC TO 1142 12" per KPG asbuits
794.08 35 791.16 W 8 PVC TO 1141

RWB 1142 565109.8736 1198868.422 793.56 37 790.48 N 10 PVC TO 1140 12" per KPG asbuits
793.56 38 790.39 S 10 PVC TO 972 12" per KPG asbuits
793.56 33 790.81 W 8 PVC TO 1143

Data from RW Beck. Reviewed KPG asbuilts and seem to be 
consistent, but on diffferent vertical datums.

12" per KPG asbuits. KPG plans for Washington shows 
connection from 1142 to 972
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)

CONNECTION TO TRUNK 2 - Carter Street at 972

Trunk ___ - Washington Street (Central)
RWB 1145 564899.4054 1198827.008 792.8 28 790.73 E 8 PVC TO 1144 KPG shows 0.30 feet higher than downstream, so changed IE

RWB 1144 564889.6524 1198869.078 792.8 28.5 790.43 S 8 PVC TO 1146
792.8 28 790.47 W 8 PVC TO 1145

RWB 1146 564758.114 1198869.26 792.12 27 789.87 N 8 PVC TO 1144
792.12 27 789.87 S 8 PVC TO 1148

RWB 1148 564649.7152 1198869.688 791.91 36 788.91 N 10 PVC TO 1146
791.91 37 788.83 S 10 PVC TO 970
791.91 36 788.91 W 8 PVC TO 1149

CONNECTION TO TRUNK 1 - Center Street at 970

RWB 1152 564400.9174 1198870.255 792.44 29 790.02 N 8 PVC TO 970
792.44 29 790.02 W 8 PVC TO 1153

RWB 1153 564376.416 1198828.625 792.39 28 790.06 E 8 PVC TO 1152

TRUNK 3 - Lynch Street
RWB 1113 565505.3613 1198171.876 818.11 13 817.03 NE 8 PVC TO 1114

39.53
1114 565544.8857 1198172.352 818.28 18 816.78 E 8 DI TO 1110

818.28 15 817.03 SW 8 PVC TO 1113
158.20

RWB 1110 565544.5601 1198330.549 809.68 25.5 807.56 E 8 PVC TO 1130
809.68 27 807.43 W 8 PVC TO 1114

176.80
RWB 1130 565549.6159 1198507.279 805.98 18.5 804.44 N 8 CONC TO 1129 Demo'd per WHP Mashell Asbuilts

805.98 19.5 804.36 W 8 CONC TO 1110 Not sure how this is still connected.
162.68 Need to field confirm.

RWB 1129 565712.2926 1198506.825 806.81 34.5 803.94 N 10 CONC TO ?
AHBL 806.81 33 804.06 S 10 CONC TO 1130 Only saw south connection in field
WHP 806.81 29 804.39 E 6 CONC TO 1133

CONNECTION TO TRUNK __ - Mashell at ____
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
RWB 1133 565734.8822 1198804.554 796.34 32 793.67 N 8 PVC TO 1132

796.34 31 793.76 E 8 PVC TO 1134
796.34 29 793.92 W 8 PVC TO 1129

78.84
RWB 1134 565731.5317 1198883.325 795.03 40 791.70 E 8 CONC TO TRUNK 4

795.03 38.5 791.82 W 12 CONC TO 1133
129.48

CONNECTION TO TRUNK 4

Trunk ___ - Mashell (North)
Entered based off Mashell plans. Converted from NAVD88 to 

WHP M24 NAVD88 809.5 807.11 NGVD29 to be on same datum as RW Beck Data
NGVD29 806.04 803.65 S 12 DIP To M22

WHP M23 NAVD88 809.44 806.69
NGVD29 805.98 803.23 S 12 DIP To M21

WHP M22 NAVD88 809.19 806.80
NGVD29 805.73 803.34 N,E 12 DIP To M24 (N) and To M21 (E)

WHP M21 NAVD88 808.99 806.49
NGVD29 805.53 803.03 N,S,E 12 DIP To M23 (N), M22 (W), M19 (S)

WHP M20 NAVD88 808.71 806.39
NGVD29 805.25 802.93 N, S 12 DIP To M22 (N), M17 (S)

WHP M19 NAVD88 808.49 806.29
NGVD29 805.03 802.83 N,S 12 DIP To M21 (N), M18 (S)

WHP M18 NAVD88 808.62 806.04
NGVD29 805.16 802.58 N,S 12 DIP To M19 (N), existing CB (S)

WHP M17 NAVD88 808.21 806.39
NGVD29 804.75 802.93 N,S 12 DIP To M20 (N), existing CB (S)

EX1 NAVD88 808.4 805.87 Estimated RIM from profile on WHP asbuilts
NGVD29 804.94 802.41 To CB-985

EX2 NAVD88 808.5 805.98
NGVD29 805.04 802.52 To CB984
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
CONNECTION TO TRUNK 2 - CARTER STREET

Trunk ___ - Mashell (South)

WHP M13 NAVD88 804.25 799.77
NGVD29 800.79 796.31 S 12 PVC To M11 Started model at M7 and M8 and south to Trunk 5

WHP M11 NAVD88 803.1 799.23
NGVD29 799.64 795.77 N,W,S 12 PVC To M13 (N), M12 (W), M9 (S)

WHP M9 NAVD88 802.67 799.03
NGVD29 799.21 795.57 N,W 12 PVC To M11 (N), M10 (W)
NAVD88 798.57
NGVD29 795.11 S 18 PVC To M7 (S)

CONNECTION TO TRUNK 1 - CENTER STREET (WEST)

WHP M7 NAVD88 802.46 798.36 RWB Rim is 798.63 and IE=795.13, use WHP converted elevations.
= RWB 987 NGVD29 799 794.90 N,S 18 PVC To M9 (N), M5 (S)

NAVD88 799.80
NGVD29 796.34 E,W 24 DIP to M8 To M8 (W) = RWB 986, To 1001 (E)

WHP M8 NAVD88 802.95 800.30 RWB Rim is 799.39 and IE=796.47, use WHP converted elevations.
= RWB 986 NGVD29 799.49 796.84 E,W 24 DIP to M7 To 1331C (W), M7 (E)

WHP M5 NAVD88 802.34 798.04
NGVD29 798.88 794.58 N,W,S 18 PVC To M7 (N), M6 (W), M4 (S)

WHP M4 NAVD88 801.8 797.80
NGVD29 798.34 794.34 N,S 18 PVC To M5 (N), M3 (S)

WHP M3 NAVD88 801.2 797.67
NGVD29 797.74 794.21 N,S 18 PVC(N), DI(S&E) To M4 (N), M1 (S), 980 (E)

CONNECTION TO TRUNK 5 - CENTER STREET (EAST)

WHP M1 NAVD88 800.17 796.93
NGVD29 796.71 793.47 N,S 18 DIP (N), PVC (S) To M3 (N), M25 (S), M16 (E)

WHP M25 NAVD88 799.52 796.23
NGVD29 796.06 792.77 N,S 18 PVC To M1 (N), M26 (S)
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)

WHP M26 NAVD88 798.64 795.56
NGVD29 795.18 792.10 N 18 PVC To M1 (N), M26 (S)

TRUNK 4 - Collector Main to Lynch Creek
RWB 993 564118.4692 1199012.232 792.12 50 787.95 N 12 CONC TO 1346

792.12 68 786.45 N 24 CONC TO ? CLARIFY
792.12 42 788.62 S 12 CONC TO ? CLARIFY
792.12 66 786.62 E 12 CONC TO 1164 1164 lists PVC

402.23
RWB 1346 564520.6748 1199007.406 792.04 96 784.04 N 36 CONC TO 1344 Adverse slope to 1344

792.04 76 785.71 SW 32 STEEL TO 1345 ?
792.04 96 784.04 S 36 CONC TO 993 993 lists 12"

264.09
RWB 1344 564785.4175 1199014.521 792.13 96 784.13 S 36 CONC TO 1346 Adverse slope to 1346

792.13 94.5 784.26 N 36 CONC TO LYNCH CREEK
792.13 76 785.80 E 24 STEEL TO SCHOOL; WHAT AREA DOES THIS

DRAIN PIPE COLLECT ? DITCH ONLY ?

1068.25
INVERT AT DISCHARGE AT LYNCH CREEK  36 N 36 CONC NEED INVERT AT PIPE DISCHARGE

TRUNK 5 - Center Street East
RWB 982 564424.7547 1198509.951 799.1 25.2 797.00 S 15 CONC TO 981 Diameter discrepancy

37.11
RWB 981 564387.656 1198510.822 798.96 38.5 795.75 N 16 CONC TO 982 Diameter discrepancy

798.96 40 795.63 SE 16 CONC TO 980 Diameter discrepancy
101.47 Assumed 16"

RWB 980 564303.6621 1198567.747 796.1 19 794.52 N(NW) 14 CONC TO 981 Diameter discrepancy
796.1 18 794.60 E(SE) 4 CONC TO 1000 Diameter discrepancy

118.79 Assumed 12" as 4" doesn't make sense
RWB 1000 564263.5469 1198679.562 792.09 30 789.59 N 8 CONC TO ? 990 ?

792.09 28 789.76 W(NW) 12 CONC TO 980 Diameter discrepancy
792.09 29 789.67 E(SE) 8 PVC TO 1156 Diameter discrepancy
792.09 31 789.51 S 12 CONC TO 3004

112.17
RWB 1156 564218.1219 1198782.127 792.15 28 789.82 SE 8 PVC TO 1085 Diameter and pipe material discrepancy

792.15 27.75 789.84 NW 4 PVC TO 1000 Diameter discrepancy
46.19 Assumed 8" as 4" doesn't make sense

RWB 1085 564200.638 1198824.881 793.1 41.5 789.64 N 12 CONC TO 1154
793.1 41.25 789.66 E(SE) 12 CONC TO 992
793.1 42.25 789.58 NW 12 CONC TO 1156 ? Diameter and pipe material discrepancy

1346 lists 36" - invert out is higher than invert in? No West 
connection to 992? Assumed second north is actually to the west.
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
64.23 Assumed 8" 

RWB 992 564175.1692 1198883.846 793.18 54.36 788.65 E 12 CONC TO 993
793.18 51 788.93 S 12 CONC TO 1084
793.18 54.36 788.65 W 12 CONC TO 992 Assumed to 1085 per RWBeck map

140.35
CONNECTION TO TRUNK 4 AT CB 993 792.12 786.62 TO 1164

117.20
RWB 1164 564107.4289 1199128.909 791.49 49 787.41 N 12 PVC TO 1163

791.49 52 787.16 E(SE) 12 PVC TO 1166
791.49 52.5 787.12 S 12 PVC TO 1159
791.49 51.75 787.18 W 12 PVC TO 993 993 lists concrete

281.25
RWB 1166 563993.1737 1199385.906 793.98 71.5 788.02 E(SE) 12 PVC TO 1170 Assumed

793.98 71.5 788.02 S(SW) 12 PVC TO 1161
793.98 72 787.98 W(NW) 12 PVC TO 1164

283.04
RWB 1170 563868.8811 1199640.191 796.73 36 793.73 N 6 PVC TO PROPERTY

796.73 44.25 793.04 E(SE) 12 PVC TO 1089
796.73 46 792.90 S 12 PVC TO 1171
796.73 44.5 793.02 W(NW) 12 PVC TO 1166

184.90
RWB 1089 563782.7812 1199803.82 799.21 61.5 794.09 E(SE) 12 PVC TO 994

799.21 61 794.13 S 12 PVC TO 1173
799.21 62 794.04 W(NW) 12 PVC TO 1170

103.30
RWB 994 563734.7474 1199895.274 801.22 47 797.30 E(SE) 14 STEEL TO 1090 Below says PVC, not Steel. Assume PVC

801.22 49 797.14 W(NW) 12 PVC TO 1089 Assumed Type I
801.22 44 797.55 S 12 PVC CORR TO 1086 Assumed 14 is a typo, because it turns to 12

337.94
RWB 1090 563586.0424 1200198.734 826.41 42 822.91 E(SE) 12 PVC CORR TO 1091

826.41 40.5 823.04 W(NW) 12 PVC CORR TO 994
211.79

RWB 1091 563516.8084 1200398.887 840.15 44 836.48 E(SE) 12 PVC CORR TO 1092 Assumed Type 1
840.15 46 836.32 W(NW) 12 PVC CORR TO 1090

173.97
RWB 1092 563476.8732 1200568.213 850.25 43 846.67 E(SE) 12 PVC CORR TO 1093

850.25 43 846.67 W(NW) 12 PVC CORR TO 1091
177.15

RWB 1093 563450.8844 1200743.45 859.11 66 853.61 E(SE) 12 PVC CORR TO 1096
859.11 64 853.78 S 12 PVC TO 1094
859.11 66 853.61 W(NW) 12 PVC TO 1092

218.67
RWB 1096 563358.3957 1200905.095 862.1 85 855.02 SW 12 PVC CORR TO 1097

862.1 78.5 855.56 E(NE) 12 PVC CORR TO 1098
862.1 94.5 854.23 E  12 PVC CORR TO 935
862.1 87 854.85 W 12 PVC CORR TO 1093

Northing/Easting may have been switched with CB-1098. Lengths 
don't match AutoCAD, but they do for 1098 (1200960.2404, 
563422.0242). Used 1098.
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North Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L

CONNECT
ING PIPE 
LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
256.35

RWB 935 563387.5647 1201214.232 861.55 67.5 855.93 W 12 PVC CORR TO 1096 Assumed
861.55 60 856.55 N 12 PVC CORR TO 936
861.55 65.5 856.09 E 12 PVC CORR TO 1100 Adverse Slope to 1100

114.32
RWB 1100 563372.0122 1201327.487 858.14 29 855.72 S 12 PVC CORR TO 1101

858.14 30 855.64 W 12 PVC TO 935 Adverse Slope to 935
40.19

RWB 1101 563332.3982 1201320.712 860.03 31 857.45 N 12 PVC TO 1100

ASSUMPTION
1. storm drain system along Bergren Road, Baumgartner Place, and Kelsy Lane are NOT connected to main trunk system which ultimately discharges into 

Lynch Creek.
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South Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements AHBL Notes
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L
CONNECTING 
PIPE LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
TRUNK A

RWB 1088 563554.2349 1198512.206 795.63 25 793.55 E 8 PVC CORR TO 1067
795.63 28.5 793.26 S 6 PVC TO ? SURFACE ?

33.63
RWB 1067 563554.3978 1198545.833 795.87 38.5 792.66 NE 8 DI TO 1066

795.87 40 792.54 S 12 PVC CORR TO 1065
795.87 36 792.87 W 8 DI TO 1088

262.29
RWB 1065 563292.1075 1198546.888 796.94 51.5 792.65 W 8 DI TO 1063

796.94 67.5 791.32 N 12 PVC CORR TO 1067
796.94 67.5 791.32 S 12 PVC CORR TO 1060
796.94 53 792.52 NE 8 DI TO 1064

257.73
RWB 1060 563034.3818 1198546.759 794.78 57 790.03 N 12 PVC CORR TO 1065

794.78 57.5 789.99 S 12 PVC CORR TO 1058
794.78 34.5 791.91 NE 8 DI TO 1061
794.78 43 791.20 W 8 DI TO 1062

274.02
RWB 1058 562760.3571 1198546.863 784.55 51.5 780.26 W 12 PVC CORR TO 1059

784.55 80.5 777.84 S 12 PVC CORR TO 1056
784.55 36.5 781.51 N 12 PVC CORR TO 1060
784.55 36.5 781.51 E 12 PVC CORR TO 1057

55.33
RWB 1056 562705.1196 1198550.102 782.58 66.5 777.04 N 12 PVC CORR TO 1058

782.58 60.48 777.54 S(SE) 12 PVC CORR TO BIOSWALE

INVERT INTO BIOSWALE 12 PVC CORR NEED INVERT OF PIPE INTO BIOSWALE Assumed length and invert and set slope=1%

TRUNK B
RWB 1184 563028.857 1199245.175 794.57 58 789.74 S 12 PVC TO 1183

794.57 66.5 789.03 NW 12 PVC TO ? SURFACE ?
28.85

RWB 1183 563000.0086 1199244.848 794.62 63.25 789.35 W 12 PVC TO 1181
794.62 63.5 789.33 N 12 PVC TO 1184

256.39
RWB 1181 562997.1147 1198988.476 789.4 39 786.15 N 8 DI TO 1182

789.4 47 785.48 E 12 PVC TO 1183
789.4 47.5 785.44 W 12 PVC TO 1180 Diameter and material discrepancy

115.57
RWB 1180 562995.2052 1198872.924 787.83 46 784.00 N 12 PVC TO ? SURFACE ?

787.83 43 784.25 E 8 ST TO 1181 Diameter and material discrepancy
787.83 40 784.50 W 8 ST TO 1179 Assumed 12" PVC
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South Basin Stormwater Structure Inventory

RW Beck information supplemented by Asbuilts and AHBL field measurements AHBL Notes
(MD = Measure Down - method by which data was collected in 2003 Program)

TRUNK ID NORTHING EASTING ELEV MD INVERT DIRECTION DIA. MAT'L
CONNECTING 
PIPE LENGTH PIPE CONNECTION TO AHBL Notes

Info Source (FT) (IN) (FT) (N,S,E,W) (IN) (FT)
AHBL Assumed IE=784.50 787.83 59.5 782.87 S 12 PVC TO 996

115.33
RWB 996 562881.9739 1198879.046 788.61 58 783.78 N 12 PVC TO 1180

788.61 59 783.69 W 12 PVC TO 997 AHBL confirmed MD.
159.79

RWB 997 562880.0479 1198719.269 785.53 38 782.36 SW 12 PVC TO 998
785.53 38 782.36 E 12 PVC TO 996

131.57
RWB 998 562757.7188 1198670.844 788.68 78 782.18 NE 12 PVC TO 997 RWB had 38" as measure down
AHBL 788.68 78 782.18 W 12 PVC TO 1057 AHBL field measured 78".

100.76
RWB 1057 562760.4551 1198570.121 784.25 42.48 780.71 E 12 PVC TO 998

784.25 47.52 780.29 W 12 PVC TO 1058
23.26

CONNECTION TO TRUNK A AT 1058

Originally notes show the CB depth as 50", which 
is incompatible with 59.5". Assumed supposed to 
be 39.5". Need to field verify.
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Appendix E
Hydrologic & Hydraulic Modeling
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APPENDIX E 
LID ASSUMPTIONS 

 

Basin Reasoning Flow Reduction 

1 Roughly 1/3 of basin in infiltrative area at the lower 

elevation of basin. Drains to Antonie Ave N, which has 

storm improvements in south ½ of street. Antonie has 

history of flooding, thus good candidate for storm 

improvements. Also drains to Center  Street West, which 

is candidate for green street. Existing Impervious / Zoned 

Impervious = 33%/45% 

20% 

2 Not within infiltrative area. 0% 

3 Not within infiltrative area. 0% 

4 Not within infiltrative area. 0% 

5a Roughly 1/3 of basin within infiltrative area adjacent to 

Center Street West. Antonie Ave has street 

improvements, but also has a history of flooding. 

Existing impervious is 35% whereas future build out is 

roughly 50%. 

0% 

5b Basin within infiltrative area. Good opportunities for 

green streets. Developed and no existing storm 

improvements. Existing Impervious / Zoned Impervious 

= 40%/69% 

50% 

6 Basin within infiltrative area. Good opportunities for 

green streets. Developed and no existing storm 

improvements. Existing Impervious / Zoned Impervious 

= 43%/73% 

50% 

7a Less than ¼ of basin within infiltrative soils. May have 

some reduction with flows tributary to Center street. 

0% 

7b Basin within infiltrative area. Good opportunities for 

green streets. Low development and no existing storm 

improvements. Existing Impervious / Zoned Impervious 

= 52%/82% 

50% 

8 Not within infiltrative area. 0% 

9 Not within infiltrative area. 0% 

10 Roughly ½ basin within infiltrative area and adjacent to 

Center Street. Steep slopes in half of the basin with no 

30% 



Section 3 
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infiltrative soils. Existing Impervious / Zoned Impervious 

= 16%/58% 

11 Less than ½ within infiltrative area. Steep slopes for area 

outside of infiltrative zone.  

0% 

12/17 Roughly 1/3 basin within infiltrative area. Infiltrative 

area adjacent to Center Street. Lots are larger and may 

have room to disconnect roof drains. Existing Impervious 

/ Zoned Impervious = 30%/50% 

15% 

13 Basin within infiltrative area. Good opportunities for 

green streets. Developed but no existing storm 

improvements. Existing Impervious / Zoned Impervious 

= 60%/88% 

30% 

14a Basin within infiltrative basin. Includes mostly the 

school. Existing storm improvements within ½ of street, 

which is the lower end of the basin. Existing Impervious 

/ Zoned Impervious = 65%/58% (existing includes ROW 

which allows 95%) 

20% 

14b Basin within infiltrative basin. Smaller lots, developed 

with existing storm improvements. May have room to 

disconnect roof drains and provide dry wells. Existing 

Impervious / Zoned Impervious = 49%/85% 

30% 

15a Basin within infiltrative area. Good opportunities for 

green streets. Medium development and no existing 

storm improvements. Adjacent to Orchard Ave which 

may be candidate for green street. Existing Impervious / 

Zoned Impervious = 45%/81% 

50% 

15b Basin within infiltrative area, smaller lots. Good 

opportunities for green streets. Medium development and 

no existing storm improvements. Adjacent to Rainier 

Ave which may be candidate for green street. Existing 

Impervious / Zoned Impervious = 64%/81% 

30% 

15c Basin within infiltrative area, small lots, well developed, 

existing storm improvements. Existing Impervious / 

Zoned Impervious = 63%/81% 

30% 

15d Basin within infiltrative area, small lots, well developed, 

existing storm improvements. Existing Impervious / 

Zoned Impervious = 52%/81% 

30% 

16a Basin within infiltrative area. Good opportunities for 

green streets. Medium development and no existing 

storm improvements. Adjacent to Orchard and Rainer 

Ave which may be candidate for green street. Existing 

Impervious / Zoned Impervious = 55%/87% 

50% 



CHARACTERISTICS OF THE STUDY AREA 
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16b Basin within infiltrative area. Small developed lots. 

Existing storm systems within street improvements. 

Existing Impervious / Zoned Impervious = 68%/87% 

20% 

16c Basin within infiltrative area. Small developed lots. 

Existing storm systems within street improvements. 

Existing Impervious / Zoned Impervious = 78%/87% 

20% 

18a Basin within infiltrative area. Center street and Mashell 

Ave intersection. Small developed lots. Center Street 

may include green street improvements. Existing 

Impervious / Zoned Impervious = 80%/87% 

10% 

18b Roughly half within infiltrative area. Small developed 

lots. Existing storm improvements. Center Street may 

include green streets. Modeling indicates potential for 

flooding. Existing Impervious / Zoned Impervious = 

86%/87% 

10% 

18c No infiltration. 0% 

18d Roughly ½ within infiltrative area. Low development but 

existing storm improvements within the infiltrative area. 

Existing Impervious / Zoned Impervious = 36%/87% 

30% 

19a No infiltration within basin.  0% 

19b No infiltration within basin.  0% 

19c No infiltration within basin.  0% 

20a Roughly 1/3 within infiltrative area.  

Existing Impervious / Zoned Impervious = 44%/60% 

20% 

20b Roughly ½ within infiltrative area. Existing Impervious / 

Zoned Impervious = 38%/60% 

20% 

21 No infiltration within basin. 0% 

22a Basin within infiltrative area and adjacent to areas that 

have provided 100% infiltration. The developed areas 

may already include some infiltrative systems. Existing 

Impervious / Zoned Impervious = 23%/76% 

75% 

22b Basin within infiltrative area and adjacent to areas that 

have provided 100% infiltration. Some of the developed 

areas may already include some infiltrative systems. 

Existing Impervious / Zoned Impervious = 44%/75% 

60% 

22c Basin within infiltrative area. Large lots with low 

development. Existing Impervious / Zoned Impervious = 

12.5%/85% 

75% 
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23 Basin within infiltrative area. Large lots. Mostly includes 

ROW which has existing improvements. Existing 

Impervious / Zoned Impervious = 58%/85% 

30% 

24 Roughly 2/3 basin within infiltrative area. Large lots with 

low development. Existing Impervious / Zoned 

Impervious = 15%/85% 

50% 

25a Roughly ¾ basin within infiltrative area. Currently 22% 

impervious whereas future condition is 77%. Large lots 

with low development. Existing Impervious / Zoned 

Impervious = 22%/77% 

50% 

25b Not within infiltrative zone and includes school. 0% 

26 Not within infiltrative zone. 0% 

27 Not within infiltrative zone. 0% 
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Notes:This scenario connects the existing systems without changing the existing structures or pipes.* CB-148 does not exist to date but is assumed as an intended structure once Mashell construction is continued.
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Notes:This scenario continues the north system to the outfall, replacing downstream pipes with 18" pipe and 1% minimum slopes.* CB-148 does not exist to date but is assumed as an intended structure once Mashell construction is continued.
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Catch Basin Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1164 791.49 787.12 Box Structure 3 2.17 1.83 791.79 0.3 3.82 8.47 11.95
20 CB-1166 793.98 787.98 Circular Structure 4 3 3 794.14 0.16 1.42 5.51 11.75
21 CB-1170 796.73 793.02 Box Structure 3 2.17 1.83 796.86 0.13 0.92 5.72 11.95
22 CB-1089 799.21 794.04 Box Structure 3 2.17 1.83 799.47 0.26 3.1 6 11.8
23 CB-994 801.22 797.14 Box Structure 3 2.17 1.83 801.35 0.13 0.92 6.76 11.85
24 CB-1090 826.41 822.91 Box Structure 3 2.17 1.83 823.47 0 0 4.93 12
25 CB-1091 840.15 836.32 Box Structure 3 2.17 1.83 836.78 0 0 4.93 11.95
26 CB-1092 850.25 846.67 Box Structure 3 2.17 1.83 847.01 0 0 2.64 12
27 CB-1093 859.11 853.61 Box Structure 3 2.17 1.83 853.99 0 0 2.64 12
28 CB-1096 862.1 854.23 Circular Structure 4 3 3 855.52 0 0 2.64 12
29 CB-935 861.55 855.93 Circular Structure 4 3 3 856.57 0 0 2.65 11.95
30 CB-1100 858.14 855.64 Box Structure 3 2.17 1.83 856.57 0 0 0 11.95
31 CB-1101 860.03 857.45 Box Structure 3 2.17 1.83 857.45 0 0 0 0
72 CB-993 792.12 786.45 Circular Structure 4 3 3 788.8 0 0 12.1 12
74 CB-1346 792.04 784.04 Circular Structure 4 3 3 788.71 0 0 13.85 12
75 CB-1344 792.13 784.13 Circular Structure 4 3 3 788.16 0 0 54.61 12
78 CB-992 793.18 788.65 Box Structure 3 2.17 1.83 789.37 0 0 3.78 11.95
80 CB-1085 793.1 789.58 Box Structure 3 2.17 1.83 790.08 0 0 1.59 11.85
82 CB-1156 792.15 789.82 Box Structure 3 2.17 1.83 791.1 0 0 1.59 11.95
85 CB-1000 792.09 789.51 Box Structure 3 2.17 1.83 792.23 0.14 1.04 1.59 11.95
86 CB-980 796.1 794.18 Box Structure 3 2.67 2.17 794.53 0 0 0.55 1.05
95 CB-931 814.27 807.96 Circular Structure 4 3 3 814.02 0 0 7.3 11.95
96 CB-1314 815.22 807.72 Box Structure 3 2.17 1.83 814.02 0 0 4.8 11.95
97 CB-1043 818.44 807.76 Circular Structure 4 3 3 814.02 0 0 5.04 11.95
98 CB-1041 818.38 807.36 Circular Structure 4 3 3 814.02 0 0 5.06 11.95

100 CB-1309 811.97 806.22 Box Structure 3 2.17 1.83 812.23 0.26 2.94 3.17 11.95
101 CB-1308 812.1 805.68 Box Structure 3 2.17 1.83 812.22 0.12 0.8 4.63 11.95
102 CB-1300 811.54 805.96 Box Structure 3 2.17 1.83 810.74 0 0 8.79 11.95
103 CB-1302 810.11 804.94 Circular Structure 4 3 3 810.54 0.43 7.51 19.54 12
104 CB-1325 807.9 802.82 Circular Structure 4 3 3 807.83 0 0 20.92 11.95
105 CB-1328 807.26 800.68 Circular Structure 4 3 3 805.94 0 0 21.96 11.95
106 CB-1330 806.52 800.69 Box Structure 3 2.17 1.83 805.56 0 0 21.96 11.95
107 CB-1331 806.63 799.88 Box Structure 3 2.17 1.83 804.97 0 0 21.97 11.95
109 CB-1331C 801.84 798.08 Box Structure 3 2.17 1.83 800.49 0 0 29.11 11.95
110 CB-M8 799.49 796.84 Box Structure 3 2.17 1.83 798.74 0 0 29.11 11.95
111 CB-M7 799 794.9 Box Structure 3 2.17 1.83 797.58 0 0 30.64 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

112 CB-1001 794.71 792.04 Box Structure 3 2.17 1.83 793.62 0 0 30.64 11.95
113 CB-970 792.17 788.17 Box Structure 3 2.17 1.83 789.64 0 0 33.53 11.95
114 CB-1331X 804.85 798.85 Circular Structure 4 3 3 803.5 0 0 29.11 11.95
142 CB-1340 822.26 820.43 Box Structure 3 2.17 1.83 820.52 0 0 0 11.95
143 CB-1339 822.24 819.91 Circular Structure 4 3 3 820.52 0 0 1.06 11.95
144 CB-1338 822.15 819.82 Circular Structure 4 3 3 820.1 0 0 1.06 11.95
145 CB-1336 813.71 811.63 Circular Structure 4 3 3 812.05 0 0 2.19 11.95
147 CB-1332 805.96 803.79 Circular Structure 4 3 3 804.41 0 0 2.19 11.95
148 CB-984 804.37 802.04 Box Structure 3 2.17 1.83 802.81 0 0 3.13 11.95
149 CB-985 804.41 801.64 Box Structure 3 2.67 2.17 802.22 0 0 4.88 11.95
151 CB-972 793.55 790.3 Circular Structure 4 3 3 792.25 0 0 6.7 12
152 CB-1342 790.32 788.45 Box Structure 3 2.17 1.83 788.8 0 0 6.7 12
153 CB-1 821.66 817.57 Box Structure 3 2.17 1.83 817.86 0 0 1.06 11.95
154 CB-4 816.81 812.38 Box Structure 3 2.17 1.83 812.68 0 0 1.05 11.95
155 CB-8 813.15 810.35 Circular Structure 4 3 3 810.71 0 0 2.19 11.95
156 CB-11 805.48 802.78 Circular Structure 4 3 3 803.32 0 0 2.19 11.95
157 CB-15 794.49 791.23 Circular Structure 4 3 3 792.98 0 0 4.87 12
158 CB-16 794.03 791.15 Circular Structure 4 3 3 792.74 0 0 4.82 12
160 CB-1143 793.57 791.15 Box Structure 3 2.17 1.83 792.55 0 0 0.12 12
161 CB-1142 793.56 790.39 Box Structure 3 2.17 1.83 792.26 0 0 1.94 12
162 CB-1140 794.08 791.16 Box Structure 3 2.17 1.83 792.26 0 0 0.13 12
163 CB-1138 794.55 791.8 Box Structure 3 2.17 1.83 792.26 0 0 0 12
164 CB-1136 794.55 792.39 Box Structure 3 2.17 1.83 792.39 0 0 0 0
165 CB-1137 795.19 792.77 Box Structure 3 2.17 1.83 792.77 0 0 0 0
205 CB-1315 812.86 808.78 Circular Structure 4 3 3 814.02 1.16 0 7.26 11.95
215 CB-1145 792.8 790.47 Box Structure 3 2.17 1.83 790.73 0 0 0 0
216 CB-1144 792.8 790.43 Box Structure 3 2.17 1.83 790.43 0 0 0 0
217 CB-1146 792.12 789.87 Box Structure 3 2.17 1.83 789.87 0 0 0 0
218 CB-1148 791.91 788.83 Box Structure 3 2.17 1.83 789.68 0 0 0 11.95
219 CB-1152 792.44 790.02 Box Structure 3 2.17 1.83 790.02 0 0 0 0
220 CB-1153 792.39 790.06 Box Structure 3 2.17 1.83 790.06 0 0 0 0
230 CB-M24 806.04 803.65 Box Structure 3 2.17 1.83 804.24 0 0 1.78 11.95
231 CB-M22 805.73 803.34 Box Structure 3 2.17 1.83 803.86 0 0 1.78 11.95
232 CB-M23 805.98 803.23 Box Structure 3 2.17 1.83 803.82 0 0 0 12
233 CB-M21 805.53 803.03 Box Structure 3 2.17 1.83 803.82 0 0 1.79 12
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

234 CB-M19 805.03 802.83 Box Structure 3 2.17 1.83 803.6 0 0 1.78 12
235 CB-M20 805.25 802.93 Circular Structure 3 3 3 802.93 0 0 0 0
236 CB-M17 804.75 802.93 Box Structure 3 2.17 1.83 802.93 0 0 0 0
237 CB-M18 805.16 802.58 Box Structure 3 2.17 1.83 803.31 0 0 1.78 12
238 CB-EX2 805.04 802.52 Circular Structure 3 3 3 802.81 0 0 0 11.95
239 CB-EX1 804.94 802.41 Box Structure 3 2.17 1.83 802.79 0 0 1.78 12
277 CB-944 819.54 813.58 Circular Structure 4 3 3 814.59 0 0 12.08 11.95
278 CB-945 822.39 809.6 Circular Structure 4 3 3 810.8 0 0 15.81 11.95
296 CB-M13 800.79 796.31 Circular Structure 3 3 3 797.86 0 0 0 11.95
297 CB-M11 799.64 795.77 Circular Structure 3 3 3 797.86 0 0 0 11.95
301 CB-M9 799.21 795.57 Circular Structure 3 3 3 797.86 0 0 0 11.95
314 CB-M3 797.74 794.21 Box Structure 3 2.67 2.17 794.58 0 0 0.55 0.35
316 CB-M1 796.71 793.47 Box Structure 3 2.67 2.17 794.58 0 0 0.18 0.35
318 CB-M25 796.06 792.77 Box Structure 3 2.67 2.17 794.58 0 0 0.09 0.35
320 CB-M26 795.18 792.1 Box Structure 3 2.67 2.17 794.58 0 0 0 0.35
356 CB-1118 794.54 792.54 Circular Structure 3 3 3 793.43 0 0 0 11.95
357 CB-1071 795.13 793.13 Circular Structure 3 3 3 793.43 0 0 1.81 11.95
359 CB-1073 794.1 790.98 Circular Structure 3 3 3 793.42 0 0 1.81 11.95
361 CB-3003 793.22 790.22 Circular Structure 3 3 3 793.41 0.19 0.61 1.5 11.95
363 CB-3002 793.52 790.1 Circular Structure 3 3 3 793.41 0 0 2.17 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
South System - Existing Conditions - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Maximum 
Hydraulic 

Grade 
(ft)

Maximum 
Flooding 

Depth
(ft)

Overflow 
Maximum

(ft³/s)

Flow Out to 
Links 

Maximum 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1067 795.87 792.54 Circular Structure 4 3 3 792.54 0 0 0 0
20 CB-1065 796.94 791.32 Box Structure 3 2.17 1.83 791.67 0 0 0.82 11.75
21 CB-1060 794.78 789.99 Circular Structure 4 3 3 790.47 0 0 3.7 11.95
22 CB-1058 784.55 777.84 Circular Structure 4 3 3 781.59 0 0 7.57 11.95
23 CB-1056 782.58 777.04 Circular Structure 4 3 3 780.21 0 0 7.57 11.95
24 CB-1088 795.63 793.55 Box Structure 3 2.17 1.83 793.55 0 0 0 0
34 CB-1184 794.57 789.03 Circular Structure 4 3 3 789.74 0 0 0 0
35 CB-1183 794.62 789.33 Circular Structure 4 3 3 789.35 0 0 0 0
36 CB-1181 789.4 785.44 Circular Structure 4 3 3 785.44 0 0 0 0
37 CB-1180 787.83 784 Box Structure 3 2.17 1.83 784.94 0 0 1.41 11.95
38 CB-996 788.61 783.69 Box Structure 3 2.17 1.83 784.1 0 0 1.41 11.95
39 CB-997 785.53 782.36 Box Structure 3 2.17 1.83 783 0 0 1.41 12
40 CB-998 788.68 782.18 Box Structure 3 2.17 1.83 782.53 0 0 1.41 12
41 CB-1057 784.25 780.29 Circular Structure 4 3 3 781.6 0 0 2.32 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conventional - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft)
Drainage Problem 

# Assigned
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1164 791.49 787.12 DP14 3 2.17 1.83 791.92 0.43 7.34 8.47 11.95
20 CB-1166 793.98 787.98 DP14 4 3 3 794.18 0.2 1.86 4.73 11.6
21 CB-1170 796.73 793.02 DP14 3 2.17 1.83 796.86 0.13 1.01 6.93 11.7
22 CB-1089 799.21 794.04 DP14 3 2.17 1.83 799.6 0.39 6.02 7.29 11.75
23 CB-994 801.22 797.14 DP14 3 2.17 1.83 801.5 0.28 3.38 8.05 11.95
24 CB-1090 826.41 822.91 3 2.17 1.83 823.57 0 0 6.98 11.95
25 CB-1091 840.15 836.32 3 2.17 1.83 836.88 0 0 6.98 11.95
26 CB-1092 850.25 846.67 3 2.17 1.83 847.04 0 0 3.24 12
27 CB-1093 859.11 853.61 3 2.17 1.83 854.03 0 0 3.24 12
28 CB-1096 862.1 854.23 4 3 3 855.64 0 0 3.24 11.95
29 CB-935 861.55 855.93 4 3 3 856.77 0 0 3.25 11.95
30 CB-1100 858.14 855.64 3 2.17 1.83 856.77 0 0 0 11.95
31 CB-1101 860.03 857.45 3 2.17 1.83 857.45 0 0 0 0
72 CB-993 792.12 786.45 4 3 3 790.92 0 0 10.8 11.95
74 CB-1346 792.04 784.04 4 3 3 790.85 0 0 13.77 11.95
75 CB-1344 792.13 784.13 4 3 3 790.35 0 0 64.77 11.95
78 CB-992 793.18 788.65 3 2.17 1.83 790.93 0 0 3.03 11.95
80 CB-1085 793.1 789.58 3 2.17 1.83 790.93 0 0 1.59 11.95
82 CB-1156 792.15 789.82 3 2.17 1.83 791.1 0 0 1.59 11.95
85 CB-1000 792.09 789.51 2013-2 3 2.17 1.83 792.23 0.14 1.11 1.59 11.95
86 CB-980 796.1 794.18 3 2.67 2.17 794.44 0 0 0.93 23.05
95 CB-931 814.27 807.96 DP11 4 3 3 815.31 1.04 0 3.81 11.95
96 CB-1314 815.22 807.72 DP11 3 2.17 1.83 815.31 0.09 0 3.82 11.95
97 CB-1043 818.44 807.76 4 3 3 815.31 0 0 3.82 11.95
98 CB-1041 818.38 807.36 4 3 3 815.31 0 0 6.24 11.95

100 CB-1309 811.97 806.22 DP10 3 2.17 1.83 812.3 0.33 4.48 3.04 11.95
101 CB-1308 812.1 805.68 DP10 3 2.17 1.83 812.3 0.2 1.94 4.61 11.95
102 CB-1300 811.54 805.96 3 2.17 1.83 811.18 0 0 9.25 11.95
103 CB-1302 810.11 804.94 DP09 4 3 3 810.62 0.51 9.87 19.49 11.9
104 CB-1325 807.9 802.82 DP03 4 3 3 808.02 0.12 0.87 20.93 11.9
105 CB-1328 807.26 800.68 4 3 3 806.23 0 0 21.99 11.85
106 CB-1330 806.52 800.69 3 2.17 1.83 805.85 0 0 21.99 11.85
107 CB-1331 806.63 799.88 3 2.17 1.83 805.28 0 0 22 11.85
109 CB-1331C 801.84 798.08 3 2.17 1.83 800.61 0 0 31.02 11.8
110 CB-M8 799.49 796.84 3 2.17 1.83 798.96 0 0 31.02 11.85
111 CB-M7 799 794.9 3 2.17 1.83 797.64 0 0 32.74 11.85
112 CB-1001 794.71 792.04 3 2.17 1.83 793.74 0 0 32.73 11.85
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conventional - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft)
Drainage Problem 

# Assigned
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

113 CB-970 792.17 788.17 3 2.17 1.83 790.93 0 0 35.8 11.95
114 CB-1331X 804.85 798.85 4 3 3 803.85 0 0 31.05 11.8
142 CB-1340 822.26 820.43 3 2.17 1.83 820.6 0 0 0 11.95
143 CB-1339 822.24 819.91 4 3 3 820.6 0 0 1.43 11.95
144 CB-1338 822.15 819.82 4 3 3 820.15 0 0 1.43 11.95
145 CB-1336 813.71 811.63 4 3 3 812.1 0 0 2.73 11.95
147 CB-1332 805.96 803.79 4 3 3 804.51 0 0 2.72 11.95
148 CB-984 804.37 802.04 3 2.17 1.83 803 0 0 4.01 11.95
149 CB-985 804.41 801.64 3 2.67 2.17 802.29 0 0 5.85 11.95
151 CB-972 793.55 790.3 4 3 3 793.43 0 0 7.8 12
152 CB-1342 790.32 788.45 3 2.17 1.83 788.83 0 0 7.8 11.95
153 CB-1 821.66 817.57 3 2.17 1.83 817.91 0 0 1.43 11.95
154 CB-4 816.81 812.38 3 2.17 1.83 812.73 0 0 1.43 11.95
155 CB-8 813.15 810.35 4 3 3 810.75 0 0 2.73 11.95
156 CB-11 805.48 802.78 4 3 3 803.4 0 0 2.72 11.95
157 CB-15 794.49 791.23 4 3 3 794.48 0 0.01 5.86 12
158 CB-16 794.03 791.15 2013-3 4 3 3 794.11 0.08 0.45 5.54 12
160 CB-1143 793.57 791.15 3 2.17 1.83 793.44 0 0 0 12
161 CB-1142 793.56 790.39 3 2.17 1.83 793.44 0 0 2.37 12
162 CB-1140 794.08 791.16 3 2.17 1.83 793.44 0 0 0.34 12
163 CB-1138 794.55 791.8 3 2.17 1.83 793.44 0 0 0.03 12
164 CB-1136 794.55 792.39 3 2.17 1.83 793.44 0 0 0 12
165 CB-1137 795.19 792.77 3 2.17 1.83 793.44 0 0 0 12
205 CB-1315 812.86 808.78 DP10 4 3 3 815.31 2.45 0 3.33 11.95
215 CB-1145 792.8 790.47 3 2.17 1.83 790.93 0 0 0 11.95
216 CB-1144 792.8 790.43 3 2.17 1.83 790.93 0 0 0 11.95
217 CB-1146 792.12 789.87 3 2.17 1.83 790.93 0 0 0 11.95
218 CB-1148 791.91 788.83 3 2.17 1.83 790.93 0 0 0 11.95
219 CB-1152 792.44 790.02 3 2.17 1.83 790.93 0 0 0 11.95
220 CB-1153 792.39 790.06 3 2.17 1.83 790.93 0 0 0 11.95
230 CB-M24 806.04 803.65 3 2.17 1.83 804.26 0 0 1.88 11.95
231 CB-M22 805.73 803.34 3 2.17 1.83 803.87 0 0 1.88 11.95
232 CB-M23 805.98 803.23 3 2.17 1.83 803.85 0 0 0 12
233 CB-M21 805.53 803.03 3 2.17 1.83 803.85 0 0 1.88 12
234 CB-M19 805.03 802.83 3 2.17 1.83 803.63 0 0 1.88 12
235 CB-M20 805.25 802.93 3 3 3 803 0 0 0 11.95
236 CB-M17 804.75 802.93 3 2.17 1.83 803 0 0 0 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conventional - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft)
Drainage Problem 

# Assigned
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

237 CB-M18 805.16 802.58 3 2.17 1.83 803.34 0 0 1.87 12
238 CB-EX2 805.04 802.52 3 3 3 803 0 0 0 11.95
239 CB-EX1 804.94 802.41 3 2.17 1.83 802.8 0 0 1.87 12
277 CB-944 819.54 813.58 4 3 3 814.61 0 0 12.37 11.85
278 CB-945 822.39 809.6 4 3 3 810.86 0 0 17.2 11.85
296 CB-M13 800.79 796.31 3 3 3 797.94 0 0 0 11.8
297 CB-M11 799.64 795.77 3 3 3 797.94 0 0 0 11.8
301 CB-M9 799.21 795.57 3 3 3 797.94 0 0 0 11.8
314 CB-M3 797.74 794.21 3 2.67 2.17 794.53 0 0 0.58 11.95
316 CB-M1 796.71 793.47 3 2.67 2.17 794.53 0 0 0.12 11.95
318 CB-M25 796.06 792.77 3 2.67 2.17 794.53 0 0 0.03 11.95
320 CB-M26 795.18 792.1 3 2.67 2.17 794.53 0 0 0 11.95
356 CB-1118 794.54 792.54 3 3 3 793.66 0 0 0 11.75
357 CB-1071 795.13 793.13 3 3 3 793.66 0 0 2.42 11.75
359 CB-1073 794.1 790.98 3 3 3 793.65 0 0 2.42 11.75
361 CB-3003 793.22 790.22 2013-4 3 3 3 793.47 0.25 1.4 1.41 11.8
363 CB-3002 793.52 790.1 3 3 3 793.47 0 0 2.12 11.8
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
South System - Future Conventional - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Maximum 
Hydraulic 

Grade 
(ft)

Maximum 
Flooding 

Depth
(ft)

Overflow 
Maximum

(ft³/s)

Flow Out to 
Links 

Maximum 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1067 795.87 792.54 4 3 3 792.54 0 0 0 0
20 CB-1065 796.94 791.32 3 2.17 1.83 791.73 0 0 1.09 11.75
21 CB-1060 794.78 789.99 4 3 3 790.62 0 0 4.65 11.85
22 CB-1058 784.55 777.84 2013-1 4 3 3 784.57 0.02 0.06 9.68 11.95
23 CB-1056 782.58 777.04 4 3 3 782.29 0 0 9.64 11.95
24 CB-1088 795.63 793.55 3 2.17 1.83 793.55 0 0 0 0
34 CB-1184 794.57 789.03 4 3 3 789.74 0 0 0 0
35 CB-1183 794.62 789.33 4 3 3 789.35 0 0 0 0
36 CB-1181 789.4 785.44 4 3 3 785.44 0 0 0 0
37 CB-1180 787.83 784 3 2.17 1.83 784.59 0 0 0.03 11.95
38 CB-996 788.61 783.69 3 2.17 1.83 784.59 0 0 0.02 11.95
39 CB-997 785.53 782.36 3 2.17 1.83 784.59 0 0 0.02 11.95
40 CB-998 788.68 782.18 3 2.17 1.83 784.58 0 0 0.02 11.95
41 CB-1057 784.25 780.29 20-13-1 4 3 3 784.58 0.33 0 2.9 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1164 791.49 787.12 Box Structure 3 2.17 1.83 791.81 0.32 8.54 4.34 11.95
20 CB-1166 793.98 787.98 Circular Structure 4 3 3 794.06 0.08 4.24 0.46 11.95
21 CB-1170 796.73 793.02 Box Structure 3 2.17 1.83 796.83 0.1 4.64 0.7 11.95
22 CB-1089 799.21 794.04 Box Structure 3 2.17 1.83 799.19 0 5.31 0 11.95
23 CB-994 801.22 797.14 Box Structure 3 2.17 1.83 799.99 0 4.37 0 11.95
24 CB-1090 826.41 822.91 Box Structure 3 2.17 1.83 823.38 0 3.2 0 11.95
25 CB-1091 840.15 836.32 Box Structure 3 2.17 1.83 836.68 0 3.2 0 11.95
26 CB-1092 850.25 846.67 Box Structure 3 2.17 1.83 846.98 0 2.27 0 12
27 CB-1093 859.11 853.61 Box Structure 3 2.17 1.83 853.96 0 2.27 0 11.95
28 CB-1096 862.1 854.23 Circular Structure 4 3 3 855.45 0 2.27 0 11.95
29 CB-935 861.55 855.93 Circular Structure 4 3 3 856.51 0 2.28 0 11.95
30 CB-1100 858.14 855.64 Box Structure 3 2.17 1.83 856.51 0 0 0 11.95
31 CB-1101 860.03 857.45 Box Structure 3 2.17 1.83 857.45 0 0 0 0
72 CB-993 792.12 786.45 Circular Structure 4 3 3 788.53 0 11.22 0 12
74 CB-1346 792.04 784.04 Circular Structure 4 3 3 788.44 0 13.12 0 12
75 CB-1344 792.13 784.13 Circular Structure 4 3 3 787.93 0 54.22 0 11.95
78 CB-992 793.18 788.65 Box Structure 3 2.17 1.83 789.25 0 2.88 0 11.95
80 CB-1085 793.1 789.58 Box Structure 3 2.17 1.83 790.08 0 1.59 0 11.85
82 CB-1156 792.15 789.82 Box Structure 3 2.17 1.83 791.1 0 1.59 0 11.95
85 CB-1000 792.09 789.51 Box Structure 3 2.17 1.83 792.22 0.13 1.59 1.04 11.95
86 CB-980 796.1 794.18 Box Structure 3 2.67 2.17 794.38 0 0.52 0 11.35
95 CB-931 814.27 807.96 Circular Structure 4 3 3 814.23 0 3.22 0 11.95
96 CB-1314 815.22 807.72 Box Structure 3 2.17 1.83 814.23 0 3.23 0 11.95
97 CB-1043 818.44 807.76 Circular Structure 4 3 3 814.23 0 3.24 0 11.95
98 CB-1041 818.38 807.36 Circular Structure 4 3 3 814.23 0 5.23 0 11.95

100 CB-1309 811.97 806.22 Box Structure 3 2.17 1.83 812.17 0.2 2.81 2 11.95
101 CB-1308 812.1 805.68 Box Structure 3 2.17 1.83 812.17 0.07 3.85 0.36 11.95
102 CB-1300 811.54 805.96 Box Structure 3 2.17 1.83 811.11 0 9.18 0 11.95
103 CB-1302 810.11 804.94 Circular Structure 4 3 3 810.59 0.48 19.7 9.27 11.95
104 CB-1325 807.9 802.82 Circular Structure 4 3 3 807.77 0 20.91 0 11.9
105 CB-1328 807.26 800.68 Circular Structure 4 3 3 805.88 0 21.81 0 11.9
106 CB-1330 806.52 800.69 Box Structure 3 2.17 1.83 805.51 0 21.81 0 11.85
107 CB-1331 806.63 799.88 Box Structure 3 2.17 1.83 804.93 0 21.81 0 11.85
109 CB-1331C 801.84 798.08 Box Structure 3 2.17 1.83 800.49 0 29.04 0 11.8
110 CB-M8 799.49 796.84 Box Structure 3 2.17 1.83 798.73 0 29.03 0 11.85
111 CB-M7 799 794.9 Box Structure 3 2.17 1.83 797.58 0 30.4 0 11.8
112 CB-1001 794.71 792.04 Box Structure 3 2.17 1.83 793.61 0 30.4 0 11.8
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

113 CB-970 792.17 788.17 Box Structure 3 2.17 1.83 789.62 0 32.84 0 11.95
114 CB-1331X 804.85 798.85 Circular Structure 4 3 3 803.49 0 29.04 0 11.85
142 CB-1340 822.26 820.43 Box Structure 3 2.17 1.83 820.43 0 0 0 11.95
143 CB-1339 822.24 819.91 Circular Structure 4 3 3 820.43 0 0.72 0 11.95
144 CB-1338 822.15 819.82 Circular Structure 4 3 3 820.05 0 0.72 0 11.95
145 CB-1336 813.71 811.63 Circular Structure 4 3 3 811.98 0 1.62 0 11.95
147 CB-1332 805.96 803.79 Circular Structure 4 3 3 804.3 0 1.62 0 11.95
148 CB-984 804.37 802.04 Box Structure 3 2.17 1.83 802.7 0 2.52 0 11.95
149 CB-985 804.41 801.64 Box Structure 3 2.67 2.17 802.15 0 3.99 0 11.95
151 CB-972 793.55 790.3 Circular Structure 4 3 3 791.21 0 5.65 0 12
152 CB-1342 790.32 788.45 Box Structure 3 2.17 1.83 788.77 0 5.65 0 11.95
153 CB-1 821.66 817.57 Box Structure 3 2.17 1.83 817.81 0 0.72 0 11.95
154 CB-4 816.81 812.38 Box Structure 3 2.17 1.83 812.63 0 0.71 0 11.95
155 CB-8 813.15 810.35 Circular Structure 4 3 3 810.66 0 1.62 0 11.95
156 CB-11 805.48 802.78 Circular Structure 4 3 3 803.23 0 1.62 0 11.95
157 CB-15 794.49 791.23 Circular Structure 4 3 3 792.3 0 3.99 0 12
158 CB-16 794.03 791.15 Circular Structure 4 3 3 791.81 0 3.99 0 11.95
160 CB-1143 793.57 791.15 Box Structure 3 2.17 1.83 791.22 0 0 0 12
161 CB-1142 793.56 790.39 Box Structure 3 2.17 1.83 791.22 0 1.65 0 12
162 CB-1140 794.08 791.16 Box Structure 3 2.17 1.83 791.22 0 0 0 12
163 CB-1138 794.55 791.8 Box Structure 3 2.17 1.83 791.8 0 0 0 0
164 CB-1136 794.55 792.39 Box Structure 3 2.17 1.83 792.39 0 0 0 0
165 CB-1137 795.19 792.77 Box Structure 3 2.17 1.83 792.77 0 0 0 0
205 CB-1315 812.86 808.78 Circular Structure 4 3 3 814.23 1.37 2.64 0 11.95
215 CB-1145 792.8 790.47 Box Structure 3 2.17 1.83 790.73 0 0 0 0
216 CB-1144 792.8 790.43 Box Structure 3 2.17 1.83 790.43 0 0 0 0
217 CB-1146 792.12 789.87 Box Structure 3 2.17 1.83 789.87 0 0 0 0
218 CB-1148 791.91 788.83 Box Structure 3 2.17 1.83 789.66 0 0 0 11.9
219 CB-1152 792.44 790.02 Box Structure 3 2.17 1.83 790.02 0 0 0 0
220 CB-1153 792.39 790.06 Box Structure 3 2.17 1.83 790.06 0 0 0 0
230 CB-M24 806.04 803.65 Box Structure 3 2.17 1.83 804.18 0 1.5 0 11.95
231 CB-M22 805.73 803.34 Box Structure 3 2.17 1.83 803.81 0 1.5 0 11.95
232 CB-M23 805.98 803.23 Box Structure 3 2.17 1.83 803.73 0 0 0 12
233 CB-M21 805.53 803.03 Box Structure 3 2.17 1.83 803.73 0 1.5 0 12
234 CB-M19 805.03 802.83 Box Structure 3 2.17 1.83 803.52 0 1.5 0 12
235 CB-M20 805.25 802.93 Circular Structure 3 3 3 802.93 0 0 0 0
236 CB-M17 804.75 802.93 Box Structure 3 2.17 1.83 802.93 0 0 0 0
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

237 CB-M18 805.16 802.58 Box Structure 3 2.17 1.83 803.24 0 1.5 0 12
238 CB-EX2 805.04 802.52 Circular Structure 3 3 3 802.72 0 0 0 11.95
239 CB-EX1 804.94 802.41 Box Structure 3 2.17 1.83 802.75 0 1.49 0 12
277 CB-944 819.54 813.58 Circular Structure 4 3 3 814.61 0 12.38 0 11.85
278 CB-945 822.39 809.6 Circular Structure 4 3 3 810.86 0 17.2 0 11.85
296 CB-M13 800.79 796.31 Circular Structure 3 3 3 797.85 0 0 0 11.85
297 CB-M11 799.64 795.77 Circular Structure 3 3 3 797.85 0 0 0 11.85
301 CB-M9 799.21 795.57 Circular Structure 3 3 3 797.85 0 0 0 11.85
314 CB-M3 797.74 794.21 Box Structure 3 2.67 2.17 794.51 0 0.52 0 11.95
316 CB-M1 796.71 793.47 Box Structure 3 2.67 2.17 794.51 0 0.13 0 11.95
318 CB-M25 796.06 792.77 Box Structure 3 2.67 2.17 794.51 0 0.07 0 11.95
320 CB-M26 795.18 792.1 Box Structure 3 2.67 2.17 794.51 0 0 0 11.95
356 CB-1118 794.54 792.54 Circular Structure 3 3 3 793.43 0 0 0 11.8
357 CB-1071 795.13 793.13 Circular Structure 3 3 3 793.43 0 1.7 0 11.8
359 CB-1073 794.1 790.98 Circular Structure 3 3 3 793.42 0 1.69 0 11.8
361 CB-3003 793.22 790.22 Circular Structure 3 3 3 793.41 0.19 1.21 0.64 11.8
363 CB-3002 793.52 790.1 Circular Structure 3 3 3 793.41 0 2.08 0 11.8
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Catch Basin Table
South System - Future Conditions - LID - 25-yr, 24 hr

Id Label

Rim 
Elevation 

(ft)

Invert 
Elevation 

(ft) Structure Type
Diameter 

(ft) Length (ft) Width (ft)

Hydraulic 
Grade 

(Maximum) 
(ft)

Maximum 
Flooding 

Depth
(ft)

Flow 
(Overflow 
Maximum) 

(ft³/s)

Flow (Out to 
Links 

Maximum) 
(ft³/s)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

19 CB-1067 795.87 792.54 Circular Structure 4 3 3 792.54 0 0 0 0
20 CB-1065 796.94 791.32 Box Structure 3 2.17 1.83 791.73 0 0 1.09 11.75
21 CB-1060 794.78 789.99 Circular Structure 4 3 3 790.59 0 0 4.65 11.95
22 CB-1058 784.55 777.84 Circular Structure 4 3 3 783.79 0 0 9.15 11.95
23 CB-1056 782.58 777.04 Circular Structure 4 3 3 781.74 0 0 9.14 11.95
24 CB-1088 795.63 793.55 Box Structure 3 2.17 1.83 793.55 0 0 0 0
34 CB-1184 794.57 789.03 Circular Structure 4 3 3 789.74 0 0 0 0
35 CB-1183 794.62 789.33 Circular Structure 4 3 3 789.35 0 0 0 0
36 CB-1181 789.4 785.44 Circular Structure 4 3 3 785.44 0 0 0 0
37 CB-1180 787.83 784 Box Structure 3 2.17 1.83 784.57 0 0 0.03 0.15
38 CB-996 788.61 783.69 Box Structure 3 2.17 1.83 783.8 0 0 0.02 11.95
39 CB-997 785.53 782.36 Box Structure 3 2.17 1.83 783.8 0 0 0.02 11.95
40 CB-998 788.68 782.18 Box Structure 3 2.17 1.83 783.8 0 0 0.02 11.95
41 CB-1057 784.25 780.29 Circular Structure 4 3 3 783.8 0 0 2.33 11.95
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Eatonville Comprehensive Stormwater Plan

Channel Cross Sections 
North System - Existing Conditions - 25-yr, 24 hr

Id Label Section Type

Invert 
Elevation 

(ft)
Bottom 

Width (ft) Height (ft)

Left Side 
Slope 
(H:V)

Right Side 
Slope 
(H:V) Material Manning's n

Hydraulic 
Grade 

(Maximum) 
(ft)

Overtopping 
Depth

(ft)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

342 CS-E1 Trapezoidal Cross Section 814.9 4 3.5 1.5 1.5 Natural stream, weedy 0.045 816.84 0 11.95
345 CS-E2 Trapezoidal Cross Section 817.3 4 3.5 1.5 1.5 Natural stream, weedy 0.045 817.91 0 11.95
372 CS-5 Irregular Channel 781.45 0 6.1 Natural stream, weedy 0.045 784.93 0 12.2
374 CS-6 Trapezoidal Cross Section 778.11 4 10 3 3 Natural stream, weedy 0.045 784.74 0 12.2
376 CS-7 Trapezoidal Cross Section 777.45 4 11 3 3 Natural stream, weedy 0.045 780.87 0 12.2
378 CS-8 Trapezoidal Cross Section 777.26 4 11 3 3 Natural stream, weedy 0.045 780.79 0 12.2
413 CS-11 Irregular Channel 778.34 0 6.09 Natural stream, weedy 0.045 784.82 0.39 12.2

Channel Lengths 
North System - Existing Conditions - 25-yr, 24 hr

Id Label Start-node Id
Invert 

(Start) (ft)
Stop-node 

Id
Invert 

(Stop) (ft)
Length 

(ft)

Construct
ed Slope 

(ft/ft) Flow (Maximum) (ft³/s)

Velocity 
(Maximum) 

(ft/s)

Hydraulic 
Grade 

(Maximum) 
(ft)

Time to 
Maximum 
Hydraulic 

Grade (hours)
379 CH-6 CS-7 777.45 CS-8 777.26 18 0.01 53.83 1.08 780.83 12.2
407 E1-E2 CS-E2 817.3 CS-E1 814.9 81 0.03 10.16 2.51 816.88 11.95
414 CH-9 CS-5 781.45 CS-11 778.34 296 0.01 56.26 0.82 784.89 12.2
415 CH-10 CS-11 778.34 CS-6 778.11 32 0.007 50.68 0.3 784.78 12.2
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Channel Cross Sections Table
North System - Future Conventional - 25-yr, 24 hr

Id Label Section Type

Invert 
Elevation 

(ft)
Bottom 

Width (ft) Height (ft)

Left Side 
Slope 
(H:V)

Right 
Side 
Slope 
(H:V) Material Manning's n

Hydraulic 
Grade 

(Maximum) 
(ft)

Overtopping 
Depth

(ft)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

342 CS-E1 Trapezoidal Cross Section 814.9 4 3.5 1.5 1.5 None 0.013 816.84 0 11.9
345 CS-E2 Trapezoidal Cross Section 817.3 4 3.5 1.5 1.5 Natural stream, weedy 0.045 817.91 0 11.85
372 CS-5 Irregular Channel 781.45 0 6.1 - - Natural stream, weedy 0.045 785.7 0 12.15
374 CS-6 Trapezoidal Cross Section 776.5 4 10 3 3 Natural stream, weedy 0.045 785.52 0 12.15
376 CS-7 Trapezoidal Cross Section 775.84 4 11 3 3 Natural stream, weedy 0.045 781.46 0 12.15
378 CS-8 Trapezoidal Cross Section 775.65 4 11 3 3 Natural stream, weedy 0.045 781.38 0 12.15
411 CS-11 Irregular Channel 778.34 0 6.09 - - Natural stream, weedy 0.045 785.6 1.17 12.15

Channels Lengths Table
North System - Future Conventional - 25-yr, 24 hr

Id Label Start-node Id
Invert 

(Start) (ft)
Stop-

node Id
Invert 

(Stop) (ft) Length (ft)

Construct
ed Slope 

(ft/ft) Flow (Maximum) (ft³/s)

Velocity 
(Maximum) 

(ft/s)

Hydraulic 
Grade 

(Maximum) 
(ft)

Time to 
Maximum 
Hydraulic 

Grade (hours)
379 CH-6 CS-7 777.45 CS-8 777.26 18 0.01 65.21 0.99 781.42 12.15
407 E1-E2 CS-E2 817.3 CS-E1 814.9 81 0.03 10.16 2.51 816.88 11.85
412 CH-9 CS-5 781.45 CS-11 778.34 296 0.01 66.25 0.59 785.66 12.15
413 CH-10 CS-11 778.34 CS-6 778.11 32 0.007 60.41 0.28 785.56 12.15
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Channel Cross Sections Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label Section Type

Invert 
Elevation 

(ft)
Bottom 

Width (ft) Height (ft)

Left Side 
Slope 
(H:V)

Right 
Side 
Slope 
(H:V) Material Manning's n

Hydraulic 
Grade 

(Maximum) 
(ft)

Overtopping 
Depth

(ft)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

342 CS-E1 Trapezoidal Cross Section 814.9 4 3.5 1.5 1.5 None 0.013 816.84 0 11.9
345 CS-E2 Trapezoidal Cross Section 817.3 4 3.5 1.5 1.5 Natural stream, weedy 0.045 817.91 0 11.8
372 CS-5 Irregular Channel 781.45 0 6.1 0 0 Natural stream, weedy 0.045 784.9 0 12.15
374 CS-6 Trapezoidal Cross Section 776.5 4 10 3 3 Natural stream, weedy 0.045 784.72 0 12.15
376 CS-7 Trapezoidal Cross Section 775.84 4 11 3 3 Natural stream, weedy 0.045 780.95 0 12.15
378 CS-8 Trapezoidal Cross Section 775.65 4 11 3 3 Natural stream, weedy 0.045 780.87 0 12.15
411 CS-11 Irregular Channel 778.34 0 6.09 0 0 Natural stream, weedy 0.045 784.8 0.37 12.15

Channel Lengths Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label Start-node Id
Invert 

(Start) (ft)
Stop-

node Id
Invert 

(Stop) (ft) Length (ft)

Construct
ed Slope 

(ft/ft) Flow (Maximum) (ft³/s)

Velocity 
(Maximum) 

(ft/s)

Hydraulic 
Grade 

(Maximum) 
(ft)

Time to 
Maximum 
Hydraulic 

Grade (hours)
379 CH-6 CS-7 777.45 CS-8 777.26 18 0.01 55.38 1.06 780.91 12.15
407 E1-E2 CS-E2 817.3 CS-E1 814.9 81 0.03 10.16 2.51 816.88 11.9
412 CH-9 CS-5 781.45 CS-11 778.34 296 0.01 55.3 0.77 784.86 12.15
413 CH-10 CS-11 778.34 CS-6 778.11 32 0.007 51.13 0.3 784.76 12.15
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-node 

Id

Invert 
(Downstream) 

(ft)
Length 

(ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)

33 1100-1101 CB-1101 857.45 CB-1100 855.64 40 0.045 12 PVC 0.01 9.83 0 0.0 0 0
34 935-1100 CB-1100 855.64 CB-935 856.09 114 -0.004 12 PVC 0.01 2.91 0.02 0.7 0.04 12.05
35 1096-935 CB-935 855.93 CB-1096 854.23 256 0.007 12 PVC 0.01 3.77 2.64 70.0 4.64 11.95
36 1093-1096 CB-1096 854.85 CB-1093 853.61 219 0.006 12 PVC 0.01 3.49 2.64 75.6 4.81 12
37 1092-1093 CB-1093 853.61 CB-1092 846.67 177 0.039 12 PVC 0.01 9.17 2.64 28.8 10.03 12
38 1091-1092 CB-1092 846.67 CB-1091 836.48 174 0.059 12 PVC 0.01 11.21 2.64 23.6 11.58 12
39 1090-1091 CB-1091 836.32 CB-1090 822.91 212 0.063 12 PVC 0.01 11.65 4.93 42.3 14.24 11.95
40 994-1090 CB-1090 823.04 CB-994 797.3 338 0.076 12 PVC 0.01 12.78 4.93 38.6 15.02 11.95
41 1089-994 CB-994 797.14 CB-1089 794.09 103 0.03 12 PVC 0.01 7.96 6.76 84.9 8.61 11.8
42 1170-1089 CB-1089 794.04 CB-1170 793.04 185 0.005 12 PVC 0.01 3.41 5.99 175.7 7.63 11.7
43 1166-1170 CB-1170 793.02 CB-1166 788.02 283 0.018 12 PVC 0.01 6.16 5.98 97.1 7.61 11.7
44 1164-1166 CB-1166 787.98 CB-1164 787.16 281 0.003 12 PVC 0.01 2.5 5.5 220.0 7 11.7
73 993-1164 CB-1164 787.18 CB-993 786.62 117 0.005 12 PVC 0.01 3.2 8.47 264.7 10.78 11.7
76 1346-993 CB-993 786.95 CB-1346 784.04 402 0.007 36 Concrete 0.013 56.73 13.18 23.2 2.05 12.1
79 993-992 CB-992 788.65 CB-993 786.45 140 0.016 12 Concrete 0.013 4.46 3.77 84.5 4.81 11.95
81 992-1085 CB-1085 789.66 CB-992 788.65 64 0.016 12 Concrete 0.013 4.47 1.59 35.6 5.11 11.95
83 1085-1156 CB-1156 789.82 CB-1085 789.58 46 0.005 8 Concrete 0.013 0.87 1.59 182.8 4.55 11.95
91 1000-980 CB-980 794.18 CB-1000 789.76 119 0.037 12 Concrete 0.013 6.87 0.55 8.0 3.41 11.9
92 1156-1000 CB-1000 789.51 CB-1156 789.82 112 -0.003 8 PVC 0.01 0.83 1.59 191.6 4.55 11.95

116 Tee-1346 CB-1346 784.04 Tee Connection 784.04 39 0 36 Concrete 0.013 0 13.85 ∞ 1.96 12.15
117 1344-Tee Tee Connection 784.04 CB-1344 784.13 226 0 36 Concrete 0.013 13.32 45.55 342.0 6.44 12.05
118 Tee-970 CB-970 788.17 Tee Connection 784.04 142 0.029 24 Concrete 0.013 38.62 33.53 86.8 10.67 11.95
119 970-1001 CB-970 788.17 CB-1001 792.04 188 0.021 24 Concrete 0.013 32.49 30.64 94.3 11.75 11.95
120 1001-M7 CB-1001 792.04 CB-M7 796.34 130 0.033 24 Ductile Iron 0.012 44.61 30.64 68.7 15.29 11.95
121 M7-M8 CB-M7 796.34 CB-M8 796.84 46 0.011 24 Ductile Iron 0.012 25.59 29.11 113.8 9.67 11.95
122 M8-1331C CB-M8 796.84 CB-1331C 798.92 129 -0.007 24 Ductile Iron 0.012 31.17 29.11 93.4 11.27 11.95
123 1331C-1331XCB-1331C 798.92 CB-1331X 798.85 153 0 24 Concrete 0.013 4.85 29.11 600.2 9.27 11.95
126 1331-1330 CB-1331 799.88 CB-1330 800.69 94 0.009 24 Concrete 0.013 21.02 21.96 104.5 6.99 12
127 1330-1328 CB-1330 800.69 CB-1328 800.93 70 -0.003 24 Concrete 0.013 13.29 21.96 165.2 6.99 12
128 1328-1325 CB-1328 800.68 CB-1325 803.03 255 0.009 24 Concrete 0.013 21.7 20.92 96.4 6.66 12.1
129 1325-1302 CB-1325 802.82 CB-1302 804.94 461 0.005 24 Concrete 0.013 15.34 19.54 127.4 6.22 12.15
130 1302-1300 CB-1302 805.49 CB-1300 805.96 54 0.009 12 Concrete 0.013 3.32 8.79 264.8 11.19 11.95
131 1300-1308 CB-1300 805.96 CB-1308 805.68 127 -0.002 12 Concrete 0.013 1.67 4.63 277.2 5.89 11.65
132 1308-1309 CB-1308 805.85 CB-1309 806.22 36 0.01 12 Concrete 0.013 3.63 3.17 87.3 4.04 12.4
133 1309-1041 CB-1309 806.22 CB-1041 807.88 640 -0.001 12 Concrete 0.013 1.81 3.01 166.3 3.84 12.4
139 1041-1043 CB-1041 807.36 CB-1043 807.81 45 -0.001 12 PVC 0.01 4.65 5.05 108.6 6.43 12.4
140 1043-1314 CB-1043 807.81 CB-1314 807.72 302 0 12 PVC 0.01 0.8 7.77 971.3 9.89 12.45
141 1314-931 CB-1314 807.89 CB-931 808.21 58 0.006 12 Concrete 0.013 2.65 7.31 275.8 9.31 12.45
166 1342-972 CB-1342 788.45 CB-972 790.3 134 0.014 12 PVC 0.01 5.44 6.7 123.2 8.53 12
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-node 

Id

Invert 
(Downstream) 

(ft)
Length 

(ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)

167 972-1142 CB-972 790.3 CB-1142 790.39 25 0.004 12 PVC 0.01 2.8 1.87 66.8 2.38 12
168 1142-1143 CB-1142 790.81 CB-1143 791.15 42 0.008 12 PVC 0.01 4.17 0.12 2.9 0.15 12
169 1143-16 CB-16 791.15 CB-1143 791.15 24 0 12 PVC 0.01 0 0.12 ∞ 0.15 12
170 16-15 CB-16 791.15 CB-15 791.23 21 0.004 12 Ductile Iron 0.012 2.4 4.87 202.9 6.2 12
171 15-985 CB-15 791.23 CB-985 801.64 246 0.042 12 Ductile Iron 0.012 7.94 4.88 61.5 10.6 11.95
172 985-984 CB-984 802.04 CB-985 801.64 38 0.011 12 Concrete 0.013 3.67 3.13 85.3 5.19 11.95
173 984-11 CB-984 802.29 CB-11 802.78 36 0.013 12 Concrete 0.013 4.13 2.19 53.0 5.28 11.95
174 11-1332 CB-11 802.78 CB-1332 803.79 122 0.008 12 Concrete 0.013 3.25 2.19 67.4 4.38 11.95
175 1332-8 CB-1332 803.79 CB-8 810.35 118 0.056 12 Concrete (centrif. spun)0.013 8.41 2.19 26.0 8.93 11.95
176 8-1336 CB-8 810.35 CB-1336 811.63 42 0.031 12 Ductile Iron 0.012 6.75 2.19 32.4 7.58 11.95
177 1336-4 CB-1336 811.63 CB-4 812.38 29 0.026 12 Concrete 0.013 5.75 1.05 18.3 5.44 11.95
178 1-4 CB-4 812.38 CB-1 817.57 185 0.028 12 Concrete 0.013 5.96 1.05 17.6 5.59 11.95
179 1-1338 CB-1 817.57 CB-1338 819.82 69 0.033 12 Concrete 0.013 6.46 1.06 16.4 5.92 11.95
180 1338-1339 CB-1339 820.07 CB-1338 819.82 43 0.006 12 Concrete 0.013 2.72 1.06 39.0 3.18 11.95
181 1339-1340 CB-1340 820.43 CB-1339 819.91 36 0.015 8 Concrete 0.013 1.46 0 0.0 0 0
184 1142-1140 CB-1140 791.16 CB-1142 790.48 122 0.006 12 PVC 0.01 3.46 0.28 8.1 0.42 12.1
185 1140-1138 CB-1138 791.8 CB-1140 791.16 157 0.004 12 PVC 0.01 2.96 0.04 1.4 0.07 12.05
186 1138-1136 CB-1138 791.8 CB-1136 792.39 147 0.004 12 PVC 0.01 2.94 0 0.0 0 0
187 1136-1137 CB-1137 792.77 CB-1136 792.47 42 0.007 8 PVC 0.01 1.33 0 0.0 0 0
204 1331X-1331CB-1331 799.88 CB-1331X 798.85 187 0.006 24 Concrete 0.013 16.79 21.97 130.9 6.99 12
206 931-1315 CB-931 808.13 CB-1315 808.78 38 0.017 12 Concrete 0.013 4.68 7.04 150.4 8.97 12.45
221 1144-1145 CB-1145 790.73 CB-1144 790.43 43 0.007 8 PVC 0.01 1.31 0 0.0 0 0
222 1146-1144 CB-1144 790.43 CB-1146 789.87 132 0.004 12 PVC 0.01 3.02 0 0.0 0 0
223 CO-81 CB-1146 789.87 CB-1148 788.83 108 0.01 12 PVC 0.01 4.54 0 0.0 0 0
224 CO-82 CB-1148 788.83 CB-970 788.17 86 0.008 12 PVC 0.01 4.06 0 0.0 0 0
225 CO-83 CB-970 788.17 CB-1152 790.02 163 0.011 12 PVC 0.01 4.94 0 0.0 0 0
226 CO-84 CB-1152 790.02 CB-1153 790.06 48 0.001 12 PVC 0.01 1.33 0 0.0 0 0
240 M22-M24 CB-M24 803.65 CB-M22 803.34 62 0.005 12 Ductile Iron 0.012 2.73 1.78 65.2 3.72 11.95
241 M21-M22 CB-M22 803.34 CB-M21 803.03 37 0.008 12 Ductile Iron 0.012 3.54 1.78 50.3 3.4 11.95
242 M21-M23 CB-M23 803.23 CB-M21 803.03 100 0.002 12 Ductile Iron 0.012 1.72 0.02 1.2 0.1 12.25
243 M19-M21 CB-M21 803.03 CB-M19 802.83 100 0.002 12 Ductile Iron 0.012 1.72 1.79 104.1 2.93 12
244 M18-M19 CB-M19 802.83 CB-M18 802.58 125 0.002 12 Ductile Iron 0.012 1.72 1.78 103.5 2.95 12
246 M17-M20 CB-M20 802.93 CB-M17 802.93 125 0 12 Ductile Iron 0.012 0 0 ∞ 0 0
247 EX2-M17 CB-M17 802.93 CB-EX2 802.52 79 0.005 12 Ductile Iron 0.012 2.77 0 0.0 0 0
248 984-EX2 CB-EX2 802.52 CB-984 802.04 34 0.014 12 Ductile Iron 0.012 4.59 0 0.0 0 0
249 EX1-M18 CB-M18 802.58 CB-EX1 802.41 86 0.002 12 Ductile Iron 0.012 1.72 1.78 103.5 3.15 12
250 985-EX1 CB-EX1 802.41 CB-985 801.64 29 0.027 12 Ductile Iron 0.012 6.28 1.78 28.3 6.79 12
279 945-944 CB-944 813.58 CB-945 809.6 345 0.012 24 Concrete 0.013 24.3 12.08 49.7 7.71 11.95
280 1302-945 CB-945 809.6 CB-1302 804.94 404 0.012 24 Concrete 0.013 24.29 15.81 65.1 5.03 11.95
298 CO-108 CB-M13 796.31 CB-M11 795.77 108 0.005 12 PVC 0.01 3.28 0 0.0 0 0
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Existing Conditions - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-node 

Id

Invert 
(Downstream) 

(ft)
Length 

(ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)

302 CO-110 CB-M11 795.77 CB-M9 795.57 79 0.003 12 PVC 0.01 2.33 0 0.0 0 0
303 CO-111 CB-M9 795.57 CB-M7 794.9 85 0.008 12 PVC 0.01 4.12 0 0.0 0 0
317 M1-M3 CB-M3 794.21 CB-M1 793.47 46 0.016 18 Ductile Iron 0.012 14.49 0.17 1.2 0.3 4.05
319 M25-M1 CB-M1 793.47 CB-M25 792.77 139 0.005 18 PVC 0.01 9.69 0.05 0.5 0.03 4.05
321 M26-M25 CB-M25 792.77 CB-M26 792.1 111 0.006 18 PVC 0.01 10.62 0 0.0 0 4.05
322 980-M3 CB-M3 794.21 CB-980 794.18 18 0.002 18 Ductile Iron 0.012 5.04 0.55 10.9 2.21 11.9
344 944-E1 CS-E1 814.9 CB-944 813.58 44 0.03 24 CMP 0.024 21.28 10.16 47.7 6.68 12
358 CO-125 CB-1118 792.54 CB-1071 793.13 17 -0.034 12 PVC 0.01 8.56 0 0.0 0.01 12.15
360 CO-126 CB-1071 793.13 CB-1073 790.98 37 0.058 12 PVC 0.01 11.18 1.81 16.2 2.31 11.95
362 CO-127 CB-1073 790.98 CB-3003 790.22 136 0.006 12 PVC 0.01 3.47 1.81 52.2 2.31 11.95
364 CO-128 CB-3003 790.22 CB-3002 790.1 25 0.005 12 PVC 0.01 3.23 1.5 46.4 1.91 11.7
365 CO-129 CB-3002 790.1 CB-1000 789.51 565 0.001 12 PVC 0.01 1.5 2.17 144.7 2.76 11.7
377 CO-131 CS-6 776.5 CS-7 775.84 66 0.01 24 CMP 0.024 12.26 53.83 439.1 6.67 12.15
387 CO-134 CB-1344 784.13 Tee Connection 782.41 288 0.006 36 Concrete 0.013 51.57 54.61 105.9 7.73 12
388 CO-135 Tee Connection 782.41 CS-5 780.5 394 0.005 36 Concrete 0.013 46.41 61.22 131.9 8.66 12
389 CO-136 CB-1342 788.45 Tee Connection 782.41 17 0.363 12 PVC 0.01 27.89 6.7 24.0 8.53 12
391 CO-137 CS-8 775.65 OF-4 775.29 35 0.01 Concrete 0.013 29.11 53.85 185.0 10.06 12.2
400 1315-C1 OS-C1 809.92 CB-1315 808.78 227 0.005 Natural stream, weedy0.045 87.79 5.67 6.5 0.57 12.45
405 E2-E3 OS-E3 817.83 CS-E2 817.3 52 0.01 24 CMP 0.024 12.31 10.16 82.5 5.11 12.15
411 CO-140 CB-16 791.15 CB-972 790.3 55 0.015 12 PVC 0.01 5.76 4.69 81.4 5.98 12
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
South System - Existing Conditions - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-node 

Id

Invert 
(Downstream) 

(ft)
Length 

(ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)

25 CO-1 CB-1088 793.55 CB-1067 792.87 34 0.02 8 PVC 0.01 2.23 0 0.0 0 0
26 CO-2 CB-1067 792.54 CB-1065 791.32 262 0.005 12 PVC 0.01 3.16 0 0.0 0 0
27 CO-3 CB-1065 791.32 CB-1060 790.03 258 0.005 12 PVC 0.01 3.28 0.82 25.0 3.36 11.8
28 CO-4 CB-1060 789.99 CB-1058 781.51 274 0.031 12 PVC 0.01 8.15 3.69 45.3 10.02 11.95
29 CO-5 CB-1058 777.84 CB-1056 777.04 55 0.014 12 PVC 0.01 5.57 7.57 135.9 9.64 11.95
33 CO-7 CB-1056 777.04 OF-2 775.79 125 0.01 12 PVC 0.01 4.64 7.57 163.1 9.63 11.95
42 CO-8 CB-1184 789.74 CB-1183 789.33 29 0.014 12 PVC 0.01 5.52 0 0.0 0 0
43 CO-9 CB-1183 789.35 CB-1181 785.48 256 0.015 12 PVC 0.01 5.69 0 0.0 0 0
44 CO-10 CB-1181 785.44 CB-1180 784.25 116 0.01 12 PVC 0.01 4.7 0.02 0.4 0.48 8.9
45 CO-11 CB-1180 784.5 CB-996 783.78 113 0.006 12 PVC 0.01 3.69 1.41 38.2 4.31 11.95
46 CO-12 CB-996 783.69 CB-997 782.36 160 0.008 12 PVC 0.01 4.23 1.41 33.3 4.74 11.95
47 CO-13 CB-997 782.36 CB-998 782.18 132 0.001 12 PVC 0.01 1.71 1.41 82.5 2.86 12
48 CO-14 CB-998 782.18 CB-1057 780.71 101 0.015 12 PVC 0.01 5.59 1.41 25.2 5.83 12
49 CO-15 CB-1057 780.29 CB-1058 777.84 23 0.105 12 PVC 0.01 15.03 2.32 15.4 2.95 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conventional - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
33 1100-1101 CB-1101 857.45 CB-1100 855.64 40 0.045 12 PVC 0.01 9.83 0 0.0 0 0
34 935-1100 CB-1100 855.64 CB-935 856.09 114 -0.004 12 PVC 0.01 2.91 0.04 1.4 0.06 12.05
35 1096-935 CB-935 855.93 CB-1096 854.23 256 0.007 12 PVC 0.01 3.77 3.24 85.9 4.13 11.95
36 1093-1096 CB-1096 854.85 CB-1093 853.61 219 0.006 12 PVC 0.01 3.49 3.24 92.8 4.97 11.95
37 1092-1093 CB-1093 853.61 CB-1092 846.67 177 0.039 12 PVC 0.01 9.17 3.24 35.3 10.62 12
38 1091-1092 CB-1092 846.67 CB-1091 836.48 174 0.059 12 PVC 0.01 11.21 3.24 28.9 12.29 12
39 1090-1091 CB-1091 836.32 CB-1090 822.91 212 0.063 12 PVC 0.01 11.65 6.98 59.9 15.48 11.95
40 994-1090 CB-1090 823.04 CB-994 797.3 338 0.076 12 PVC 0.01 12.78 6.97 54.5 16.52 11.95
41 1089-994 CB-994 797.14 CB-1089 794.09 103 0.03 12 PVC 0.01 7.96 8.06 101.3 10.26 11.7
42 1170-1089 CB-1089 794.04 CB-1170 793.04 185 0.005 12 PVC 0.01 3.41 7.28 213.5 9.27 11.65
43 1166-1170 CB-1170 793.02 CB-1166 788.02 283 0.018 12 PVC 0.01 6.16 6.92 112.3 8.81 11.65
44 1164-1166 CB-1166 787.98 CB-1164 787.16 281 0.003 12 PVC 0.01 2.5 4.73 189.2 6.03 12.25
73 993-1164 CB-1164 787.18 CB-993 786.62 117 0.005 12 PVC 0.01 3.2 8.47 264.7 10.78 11.65
76 1346-993 CB-993 786.95 CB-1346 784.04 402 0.007 36 Concrete 0.013 56.73 12.56 22.1 2.04 12.2
79 993-992 CB-992 788.65 CB-993 786.45 140 0.016 12 Concrete 0.013 4.46 3.03 67.9 3.85 11.95
81 992-1085 CB-1085 789.66 CB-992 788.65 64 0.016 12 Concrete 0.013 4.47 1.59 35.6 2.02 11.95
83 1085-1156 CB-1156 789.82 CB-1085 789.58 46 0.005 8 Concrete 0.013 0.87 1.59 182.8 4.55 11.95
91 1000-980 CB-980 794.18 CB-1000 789.76 119 0.037 12 Concrete 0.013 6.87 0.92 13.4 6.11 15.55
92 1156-1000 CB-1000 789.51 CB-1156 789.82 112 -0.003 8 PVC 0.01 0.83 1.59 191.6 4.55 11.6

116 Tee-1346 CB-1346 784.04 Tee Connection 784.04 39 0 36 Concrete 0.013 0 13.77 ∞ 1.95 12.2
117 1344-Tee Tee Connection 784.04 CB-1344 784.13 226 0 36 Concrete 0.013 13.32 44.16 331.5 6.25 12
118 Tee-970 CB-970 788.17 Tee Connection 784.04 142 0.029 24 Concrete 0.013 38.62 35.8 92.7 11.4 11.95
119 970-1001 CB-970 788.17 CB-1001 792.04 188 -0.021 24 Concrete 0.013 32.49 32.73 100.7 11.79 11.85
120 1001-M7 CB-1001 792.04 CB-M7 796.34 130 -0.033 24 Ductile Iron 0.012 44.61 32.73 73.4 15.5 11.85
121 M7-M8 CB-M7 796.34 CB-M8 796.84 46 -0.011 24 Ductile Iron 0.012 25.59 31.02 121.2 9.93 11.8
122 M8-1331C CB-M8 796.84 CB-1331C 798.92 129 -0.016 24 Ductile Iron 0.012 31.17 31.03 99.6 11.2 11.75
123 1331C-1331XCB-1331C 798.92 CB-1331X 798.85 153 0 24 Concrete 0.013 4.85 31.05 640.2 9.88 11.75
126 1331-1330 CB-1331 799.88 CB-1330 800.69 94 -0.009 24 Concrete 0.013 21.02 21.99 104.6 7 12.05
127 1330-1328 CB-1330 800.69 CB-1328 800.93 70 -0.003 24 Concrete 0.013 13.29 21.99 165.5 7 12.05
128 1328-1325 CB-1328 800.68 CB-1325 803.03 255 -0.009 24 Concrete 0.013 21.7 20.93 96.5 6.66 12.15
129 1325-1302 CB-1325 802.82 CB-1302 804.94 461 -0.005 24 Concrete 0.013 15.34 19.49 127.1 6.2 12.2
130 1302-1300 CB-1302 805.49 CB-1300 805.96 54 -0.009 12 Concrete 0.013 3.32 9.25 278.6 11.78 11.95
131 1300-1308 CB-1300 805.96 CB-1308 805.68 127 0.002 12 Concrete 0.013 1.67 4.61 276.0 5.87 11.6
132 1308-1309 CB-1308 805.85 CB-1309 806.22 36 -0.01 12 Concrete 0.013 3.63 3.04 83.7 3.87 12.35
133 1309-1041 CB-1309 806.22 CB-1041 807.88 640 -0.003 12 Concrete 0.013 1.81 2.51 138.7 3.19 14.65
139 1041-1043 CB-1041 807.36 CB-1043 807.81 45 -0.01 12 PVC 0.01 4.65 2.31 49.7 2.95 16.95
140 1043-1314 CB-1043 807.81 CB-1314 807.72 302 0 12 PVC 0.01 0.8 2.31 288.8 2.95 16.95
141 1314-931 CB-1314 807.89 CB-931 808.21 58 -0.006 12 Concrete 0.013 2.65 2.31 87.2 2.95 16.95
166 1342-972 CB-1342 788.45 CB-972 790.3 134 -0.014 12 PVC 0.01 5.44 7.8 143.4 9.93 12
167 972-1142 CB-972 790.3 CB-1142 790.39 25 -0.004 12 PVC 0.01 2.8 2.33 83.2 2.97 11.95
168 1142-1143 CB-1142 790.81 CB-1143 791.15 42 -0.008 12 PVC 0.01 4.17 0 0.0 0 0
170 16-15 CB-16 791.15 CB-15 791.23 21 -0.004 12 Ductile Iron 0.012 2.4 5.87 244.6 7.47 11.9
171 15-985 CB-15 791.23 CB-985 801.64 246 -0.042 12 Ductile Iron 0.012 7.94 5.85 73.7 11.04 11.95
172 985-984 CB-984 802.04 CB-985 801.64 38 0.011 12 Concrete 0.013 3.67 4 109.0 5.42 11.95
173 984-11 CB-984 802.29 CB-11 802.78 36 -0.013 12 Concrete 0.013 4.13 2.72 65.9 5.57 11.95
174 11-1332 CB-11 802.78 CB-1332 803.79 122 -0.008 12 Concrete 0.013 3.25 2.72 83.7 4.58 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conventional - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
175 1332-8 CB-1332 803.79 CB-8 810.35 118 -0.056 12 Concrete (centrif. spun)0.013 8.41 2.73 32.5 9.51 11.95
176 8-1336 CB-8 810.35 CB-1336 811.63 42 -0.031 12 Ductile Iron 0.012 6.75 2.73 40.4 8.06 11.95
177 1336-4 CB-1336 811.63 CB-4 812.38 29 -0.026 12 Concrete 0.013 5.75 1.43 24.9 5.97 11.95
178 1-Apr CB-4 812.38 CB-1 817.57 185 -0.028 12 Concrete 0.013 5.96 1.43 24.0 6.14 11.95
179 1-1338 CB-1 817.57 CB-1338 819.82 69 -0.033 12 Concrete 0.013 6.46 1.43 22.1 6.5 11.95
180 1338-1339 CB-1339 820.07 CB-1338 819.82 43 0.006 12 Concrete 0.013 2.72 1.43 52.6 3.49 11.95
181 1339-1340 CB-1340 820.43 CB-1339 819.91 36 0.015 8 Concrete 0.013 1.46 0 0.0 0 12
184 1142-1140 CB-1140 791.16 CB-1142 790.48 122 0.006 12 PVC 0.01 3.46 0.51 14.7 0.7 12.15
185 1140-1138 CB-1138 791.8 CB-1140 791.16 157 0.004 12 PVC 0.01 2.96 0.15 5.1 0.2 12.1
186 1138-1136 CB-1138 791.8 CB-1136 792.39 147 -0.004 12 PVC 0.01 2.94 0 0.0 0 0
187 1136-1137 CB-1137 792.77 CB-1136 792.47 42 0.007 8 PVC 0.01 1.33 0 0.0 0 0
204 1331X-1331CB-1331 799.88 CB-1331X 798.85 187 0.006 24 Concrete 0.013 16.79 22 131.0 7 12.05
206 931-1315 CB-931 808.13 CB-1315 808.78 38 -0.017 12 Concrete 0.013 4.68 2.31 49.4 2.95 16.95
221 1144-1145 CB-1145 790.73 CB-1144 790.43 43 0.007 8 PVC 0.01 1.31 0 0.0 0 0
222 1146-1144 CB-1144 790.43 CB-1146 789.87 132 0.004 12 PVC 0.01 3.02 0 0.0 0 0
223 CO-81 CB-1146 789.87 CB-1148 788.83 108 0.01 12 PVC 0.01 4.54 0 0.0 0 0
224 CO-82 CB-1148 788.83 CB-970 788.17 86 0.008 12 PVC 0.01 4.06 0 0.0 0 0
225 CO-83 CB-970 788.17 CB-1152 790.02 163 -0.011 12 PVC 0.01 4.94 0 0.0 0 0
226 CO-84 CB-1152 790.02 CB-1153 790.06 48 -0.001 12 PVC 0.01 1.33 0 0.0 0 0
240 M22-M24 CB-M24 803.65 CB-M22 803.34 62 0.005 12 Ductile Iron 0.012 2.73 1.88 68.9 3.78 11.95
241 M21-M22 CB-M22 803.34 CB-M21 803.03 37 0.008 12 Ductile Iron 0.012 3.54 1.88 53.1 3.39 11.95
242 M21-M23 CB-M23 803.23 CB-M21 803.03 100 0.002 12 Ductile Iron 0.012 1.72 0.02 1.2 0.05 12.1
243 M19-M21 CB-M21 803.03 CB-M19 802.83 100 0.002 12 Ductile Iron 0.012 1.72 1.88 109.3 2.96 12
244 M18-M19 CB-M19 802.83 CB-M18 802.58 125 0.002 12 Ductile Iron 0.012 1.72 1.87 108.7 2.99 12
246 M17-M20 CB-M20 802.93 CB-M17 802.93 125 0 12 Ductile Iron 0.012 0 0 ∞ 0 0
247 EX2-M17 CB-M17 802.93 CB-EX2 802.52 79 0.005 12 Ductile Iron 0.012 2.77 0 0.0 0 0
248 984-EX2 CB-EX2 802.52 CB-984 802.04 34 0.014 12 Ductile Iron 0.012 4.59 0 0.0 0 0
249 EX1-M18 CB-M18 802.58 CB-EX1 802.41 86 0.002 12 Ductile Iron 0.012 1.72 1.87 108.7 3.21 12
250 985-EX1 CB-EX1 802.41 CB-985 801.64 29 0.027 12 Ductile Iron 0.012 6.28 1.87 29.8 6.88 12
279 945-944 CB-944 813.58 CB-945 809.6 345 0.012 24 Concrete 0.013 24.3 12.38 50.9 7.75 11.9
280 1302-945 CB-945 809.6 CB-1302 804.94 404 0.012 24 Concrete 0.013 24.29 17.2 70.8 5.48 11.85
298 CO-108 CB-M13 796.31 CB-M11 795.77 108 0.005 12 PVC 0.01 3.28 0 0.0 0 0
302 CO-110 CB-M11 795.77 CB-M9 795.57 79 0.003 12 PVC 0.01 2.33 0 0.0 0 0
303 CO-111 CB-M9 795.57 CB-M7 794.9 85 0.008 12 PVC 0.01 4.12 0 0.0 0 0
317 M1-M3 CB-M3 794.21 CB-M1 793.47 46 0.016 18 Ductile Iron 0.012 14.49 0.05 0.3 0.09 20.65
319 M25-M1 CB-M1 793.47 CB-M25 792.77 139 0.005 18 PVC 0.01 9.69 0.02 0.2 0.01 18.25
321 M26-M25 CB-M25 792.77 CB-M26 792.1 111 0.006 18 PVC 0.01 10.62 0 0.0 0 15.65
322 980-M3 CB-M3 794.21 CB-980 794.18 18 0.002 18 Ductile Iron 0.012 5.04 0.89 17.7 5.88 15.55
344 944-E1 CS-E1 814.9 CB-944 813.58 44 0.03 24 CMP 0.024 21.28 10.16 47.7 6.68 11.9
358 CO-125 CB-1118 792.54 CB-1071 793.13 17 -0.034 12 PVC 0.01 8.56 0 0.0 0.01 12.2
360 CO-126 CB-1071 793.13 CB-1073 790.98 37 0.058 12 PVC 0.01 11.18 2.42 21.6 3.09 11.75
362 CO-127 CB-1073 790.98 CB-3003 790.22 136 0.006 12 PVC 0.01 3.47 2.42 69.7 3.08 11.75
364 CO-128 CB-3003 790.22 CB-3002 790.1 25 0.005 12 PVC 0.01 3.23 1.41 43.7 1.79 11.6
365 CO-129 CB-3002 790.1 CB-1000 789.51 565 0.001 12 PVC 0.01 1.5 2.12 141.3 2.7 11.75
377 CO-131 CS-6 776.5 CS-7 775.84 66 0.01 24 CMP 0.024 12.26 65.12 531.2 8.07 12.15
387 CO-134 CB-1344 784.13 Tee Connection 782.41 288 0.006 36 Concrete 0.013 51.57 64.77 125.6 9.16 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conventional - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
388 CO-135 Tee Connection 782.41 CS-5 780.5 394 0.005 36 Concrete 0.013 46.41 72.55 156.3 10.26 11.95
389 CO-136 CB-1342 788.45 Tee Connection 782.41 17 0.363 12 PVC 0.01 27.89 7.8 28.0 9.93 12
391 CO-137 CS-8 775.65 OF-4 775.29 35 0.01 Concrete 0.013 29.11 65.18 223.9 10.52 12.15
400 1315-C1 OS-C1 809.92 CB-1315 808.78 227 0.005 Natural stream, weedy0.045 87.79 2.27 2.6 0.17 16.5
405 E2-E3 OS-E3 817.83 CS-E2 817.3 52 0.01 24 CMP 0.024 12.31 10.16 82.5 5.09 11.85
409 CO-140 CB-16 791.15 CB-972 790.3 55 0.015 12 PVC 0.01 5.76 5.54 96.2 7.05 12.05
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
South System - Future Conventional - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
25 CO-1 CB-1088 793.55 CB-1067 792.87 34 0.02 8 PVC 0.01 2.23 0 0.0 0 0
26 CO-2 CB-1067 792.54 CB-1065 791.32 262 0.005 12 PVC 0.01 3.16 0 0.0 0 0
27 CO-3 CB-1065 791.32 CB-1060 790.03 258 0.005 12 PVC 0.01 3.28 1.08 32.9 3.66 11.75
28 CO-4 CB-1060 789.99 CB-1058 781.51 274 0.031 12 PVC 0.01 8.15 4.64 56.9 14.56 11.95
29 CO-5 CB-1058 777.84 CB-1056 777.04 55 0.014 12 PVC 0.01 5.57 9.69 174.0 12.34 11.9
33 CO-7 CB-1056 777.04 OF-2 775.79 125 0.01 12 PVC 0.01 4.64 9.64 207.8 12.27 11.95
42 CO-8 CB-1184 789.74 CB-1183 789.33 29 0.014 12 PVC 0.01 5.52 0 0.0 0 0
43 CO-9 CB-1183 789.35 CB-1181 785.48 256 0.015 12 PVC 0.01 5.69 0 0.0 0 0
44 CO-10 CB-1181 785.44 CB-1180 784.25 116 0.01 12 PVC 0.01 4.7 0.02 0.4 0.39 9.05
45 CO-11 CB-1180 784.5 CB-996 783.78 113 0.006 12 PVC 0.01 3.69 0.02 0.5 0.9 0.15
46 CO-12 CB-996 783.69 CB-997 782.36 160 0.008 12 PVC 0.01 4.23 0.02 0.5 0.81 0
47 CO-13 CB-997 782.36 CB-998 782.18 132 0.001 12 PVC 0.01 1.71 0.02 1.2 0.87 0
48 CO-14 CB-998 782.18 CB-1057 780.71 101 0.015 12 PVC 0.01 5.59 0.02 0.4 0.72 0
49 CO-15 CB-1057 780.29 CB-1058 777.84 23 0.105 12 PVC 0.01 15.03 2.9 19.3 3.7 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
33 1100-1101 CB-1101 857.45 CB-1100 855.64 40 0.045 12 PVC 0.01 9.83 0 0.0 0 0
34 935-1100 CB-1100 855.64 CB-935 856.09 114 -0.004 12 PVC 0.01 2.91 0.02 0.7 0.03 12.05
35 1096-935 CB-935 855.93 CB-1096 854.23 256 0.007 12 PVC 0.01 3.77 2.28 60.5 4.77 11.95
36 1093-1096 CB-1096 854.85 CB-1093 853.61 219 0.006 12 PVC 0.01 3.49 2.27 65.0 4.66 11.95
37 1092-1093 CB-1093 853.61 CB-1092 846.67 177 0.039 12 PVC 0.01 9.17 2.27 24.8 9.6 11.95
38 1091-1092 CB-1092 846.67 CB-1091 836.48 174 0.059 12 PVC 0.01 11.21 2.27 20.2 11.05 12
39 1090-1091 CB-1091 836.32 CB-1090 822.91 212 0.063 12 PVC 0.01 11.65 3.2 27.5 12.63 11.95
40 994-1090 CB-1090 823.04 CB-994 797.3 338 0.076 12 PVC 0.01 12.78 3.2 25.0 13.37 11.95
41 1089-994 CB-994 797.14 CB-1089 794.09 103 0.03 12 PVC 0.01 7.96 4.37 54.9 5.56 11.95
42 1170-1089 CB-1089 794.04 CB-1170 793.04 185 0.005 12 PVC 0.01 3.41 5.31 155.7 6.76 11.95
43 1166-1170 CB-1170 793.02 CB-1166 788.02 283 0.018 12 PVC 0.01 6.16 4.64 75.3 5.91 11.95
44 1164-1166 CB-1166 787.98 CB-1164 787.16 281 0.003 12 PVC 0.01 2.5 4.24 169.6 5.39 12.05
73 993-1164 CB-1164 787.18 CB-993 786.62 117 0.005 12 PVC 0.01 3.2 8.54 266.9 10.87 11.75
76 1346-993 CB-993 786.95 CB-1346 784.04 402 0.007 36 Concrete 0.013 56.73 12.2 21.5 2.06 12.1
79 993-992 CB-992 788.65 CB-993 786.45 140 0.016 12 Concrete 0.013 4.46 2.88 64.6 3.69 11.95
81 992-1085 CB-1085 789.66 CB-992 788.65 64 0.016 12 Concrete 0.013 4.47 1.59 35.6 5.12 11.95
83 1085-1156 CB-1156 789.82 CB-1085 789.58 46 0.005 8 Concrete 0.013 0.87 1.59 182.8 4.54 11.95
91 1000-980 CB-980 794.18 CB-1000 789.76 119 0.037 12 Concrete 0.013 6.87 0.52 7.6 3.27 11.95
92 1156-1000 CB-1000 789.51 CB-1156 789.82 112 -0.003 8 PVC 0.01 0.83 1.59 191.6 4.54 11.95

116 Tee-1346 CB-1346 784.04 Tee Connection 784.04 39 0 36 Concrete 0.013 0 13.12 ∞ 1.86 12.1
117 1344-Tee Tee Connection 784.04 CB-1344 784.13 226 0 36 Concrete 0.013 13.32 44.32 332.7 6.27 12.05
118 Tee-970 CB-970 788.17 Tee Connection 784.04 142 0.029 24 Concrete 0.013 38.62 32.84 85.0 10.45 11.95
119 970-1001 CB-970 788.17 CB-1001 792.04 188 -0.021 24 Concrete 0.013 32.49 30.4 93.6 11.74 11.85
120 1001-M7 CB-1001 792.04 CB-M7 796.34 130 -0.033 24 Ductile Iron 0.012 44.61 30.4 68.1 15.26 11.8
121 M7-M8 CB-M7 796.34 CB-M8 796.84 46 -0.011 24 Ductile Iron 0.012 25.59 29.03 113.4 9.67 11.8
122 M8-1331C CB-M8 796.84 CB-1331C 798.92 129 -0.016 24 Ductile Iron 0.012 31.17 29.04 93.2 11.26 11.8
123 1331C-1331XCB-1331C 798.92 CB-1331X 798.85 153 0 24 Concrete 0.013 4.85 29.04 598.8 9.24 11.8
126 1331-1330 CB-1331 799.88 CB-1330 800.69 94 -0.009 24 Concrete 0.013 21.02 21.81 103.8 6.94 12
127 1330-1328 CB-1330 800.69 CB-1328 800.93 70 -0.003 24 Concrete 0.013 13.29 21.81 164.1 6.94 12
128 1328-1325 CB-1328 800.68 CB-1325 803.03 255 -0.009 24 Concrete 0.013 21.7 20.91 96.4 6.66 12.1
129 1325-1302 CB-1325 802.82 CB-1302 804.94 461 -0.005 24 Concrete 0.013 15.34 19.7 128.4 6.27 12.15
130 1302-1300 CB-1302 805.49 CB-1300 805.96 54 -0.009 12 Concrete 0.013 3.32 9.18 276.5 11.68 11.95
131 1300-1308 CB-1300 805.96 CB-1308 805.68 127 0.002 12 Concrete 0.013 1.67 3.85 230.5 4.9 11.7
132 1308-1309 CB-1308 805.85 CB-1309 806.22 36 -0.01 12 Concrete 0.013 3.63 2.81 77.4 3.57 12.35
133 1309-1041 CB-1309 806.22 CB-1041 807.88 640 -0.003 12 Concrete 0.013 1.81 2.53 139.8 3.22 14.5
139 1041-1043 CB-1041 807.36 CB-1043 807.81 45 -0.01 12 PVC 0.01 4.65 2.32 49.9 2.95 16.45
140 1043-1314 CB-1043 807.81 CB-1314 807.72 302 0 12 PVC 0.01 0.8 2.32 290.0 2.95 16.5
141 1314-931 CB-1314 807.89 CB-931 808.21 58 -0.006 12 Concrete 0.013 2.65 2.32 87.5 2.95 16.5
166 1342-972 CB-1342 788.45 CB-972 790.3 134 -0.014 12 PVC 0.01 5.44 5.65 103.9 7.86 12
167 972-1142 CB-972 790.3 CB-1142 790.39 25 -0.004 12 PVC 0.01 2.8 1.65 58.9 2.29 11.95
168 1142-1143 CB-1142 790.81 CB-1143 791.15 42 -0.008 12 PVC 0.01 4.17 0 0.0 0 0
170 16-15 CB-16 791.15 CB-15 791.23 21 -0.004 12 Ductile Iron 0.012 2.4 3.99 166.3 5.13 11.95
171 15-985 CB-15 791.23 CB-985 801.64 246 -0.042 12 Ductile Iron 0.012 7.94 3.99 50.3 10.08 11.95
172 985-984 CB-984 802.04 CB-985 801.64 38 0.011 12 Concrete 0.013 3.67 2.52 68.7 4.99 11.95
173 984-11 CB-984 802.29 CB-11 802.78 36 -0.013 12 Concrete 0.013 4.13 1.62 39.2 4.87 11.95
174 11-1332 CB-11 802.78 CB-1332 803.79 122 -0.008 12 Concrete 0.013 3.25 1.62 49.8 4.06 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
175 1332-8 CB-1332 803.79 CB-8 810.35 118 -0.056 12 Concrete (centrif. spun)0.013 8.41 1.62 19.3 8.15 11.95
176 8-1336 CB-8 810.35 CB-1336 811.63 42 -0.031 12 Ductile Iron 0.012 6.75 1.62 24.0 6.95 11.95
177 1336-4 CB-1336 811.63 CB-4 812.38 29 -0.026 12 Concrete 0.013 5.75 0.71 12.3 4.81 11.95
178 1-Apr CB-4 812.38 CB-1 817.57 185 -0.028 12 Concrete 0.013 5.96 0.72 12.1 4.96 11.95
179 1-1338 CB-1 817.57 CB-1338 819.82 69 -0.033 12 Concrete 0.013 6.46 0.72 11.1 5.23 11.95
180 1338-1339 CB-1339 820.07 CB-1338 819.82 43 0.006 12 Concrete 0.013 2.72 0.72 26.5 2.83 11.95
181 1339-1340 CB-1340 820.43 CB-1339 819.91 36 0.015 8 Concrete 0.013 1.46 0 0.0 0 0
184 1142-1140 CB-1140 791.16 CB-1142 790.48 122 0.006 12 PVC 0.01 3.46 0.01 0.3 0.03 12.05
185 1140-1138 CB-1138 791.8 CB-1140 791.16 157 0.004 12 PVC 0.01 2.96 0 0.0 0 0
186 1138-1136 CB-1138 791.8 CB-1136 792.39 147 -0.004 12 PVC 0.01 2.94 0 0.0 0 0
187 1136-1137 CB-1137 792.77 CB-1136 792.47 42 0.007 8 PVC 0.01 1.33 0 0.0 0 0
204 1331X-1331CB-1331 799.88 CB-1331X 798.85 187 0.006 24 Concrete 0.013 16.79 21.81 129.9 6.94 12
206 931-1315 CB-931 808.13 CB-1315 808.78 38 -0.017 12 Concrete 0.013 4.68 2.32 49.6 2.95 16.5
221 1144-1145 CB-1145 790.73 CB-1144 790.43 43 0.007 8 PVC 0.01 1.31 0 0.0 0 0
222 1146-1144 CB-1144 790.43 CB-1146 789.87 132 0.004 12 PVC 0.01 3.02 0 0.0 0 0
223 CO-81 CB-1146 789.87 CB-1148 788.83 108 0.01 12 PVC 0.01 4.54 0 0.0 0 0
224 CO-82 CB-1148 788.83 CB-970 788.17 86 0.008 12 PVC 0.01 4.06 0 0.0 0 0
225 CO-83 CB-970 788.17 CB-1152 790.02 163 -0.011 12 PVC 0.01 4.94 0 0.0 0 0
226 CO-84 CB-1152 790.02 CB-1153 790.06 48 -0.001 12 PVC 0.01 1.33 0 0.0 0 0
240 M22-M24 CB-M24 803.65 CB-M22 803.34 62 0.005 12 Ductile Iron 0.012 2.73 1.5 54.9 3.52 11.95
241 M21-M22 CB-M22 803.34 CB-M21 803.03 37 0.008 12 Ductile Iron 0.012 3.54 1.5 42.4 3.43 11.95
242 M21-M23 CB-M23 803.23 CB-M21 803.03 100 0.002 12 Ductile Iron 0.012 1.72 0.02 1.2 0.04 12.1
243 M19-M21 CB-M21 803.03 CB-M19 802.83 100 0.002 12 Ductile Iron 0.012 1.72 1.5 87.2 2.81 12
244 M18-M19 CB-M19 802.83 CB-M18 802.58 125 0.002 12 Ductile Iron 0.012 1.72 1.5 87.2 2.8 12
246 M17-M20 CB-M20 802.93 CB-M17 802.93 125 0 12 Ductile Iron 0.012 0 0 ∞ 0 0
247 EX2-M17 CB-M17 802.93 CB-EX2 802.52 79 0.005 12 Ductile Iron 0.012 2.77 0 0.0 0 0
248 984-EX2 CB-EX2 802.52 CB-984 802.04 34 0.014 12 Ductile Iron 0.012 4.59 0 0.0 0 0
249 EX1-M18 CB-M18 802.58 CB-EX1 802.41 86 0.002 12 Ductile Iron 0.012 1.72 1.5 87.2 2.95 12
250 985-EX1 CB-EX1 802.41 CB-985 801.64 29 0.027 12 Ductile Iron 0.012 6.28 1.49 23.7 6.44 12
279 945-944 CB-944 813.58 CB-945 809.6 345 0.012 24 Concrete 0.013 24.3 12.38 50.9 7.75 11.9
280 1302-945 CB-945 809.6 CB-1302 804.94 404 0.012 24 Concrete 0.013 24.29 17.2 70.8 5.47 11.85
298 CO-108 CB-M13 796.31 CB-M11 795.77 108 0.005 12 PVC 0.01 3.28 0 0.0 0 0
302 CO-110 CB-M11 795.77 CB-M9 795.57 79 0.003 12 PVC 0.01 2.33 0 0.0 0 0
303 CO-111 CB-M9 795.57 CB-M7 794.9 85 0.008 12 PVC 0.01 4.12 0 0.0 0 0
317 M1-M3 CB-M3 794.21 CB-M1 793.47 46 0.016 18 Ductile Iron 0.012 14.49 0.12 0.8 0.22 3.95
319 M25-M1 CB-M1 793.47 CB-M25 792.77 139 0.005 18 PVC 0.01 9.69 0.05 0.5 0.03 3.95
321 M26-M25 CB-M25 792.77 CB-M26 792.1 111 0.006 18 PVC 0.01 10.62 0 0.0 0 3.95
322 980-M3 CB-M3 794.21 CB-980 794.18 18 0.002 18 Ductile Iron 0.012 5.04 0.52 10.3 2.16 11.95
344 944-E1 CS-E1 814.9 CB-944 813.58 44 0.03 24 CMP 0.024 21.28 10.16 47.7 6.68 12
358 CO-125 CB-1118 792.54 CB-1071 793.13 17 -0.034 12 PVC 0.01 8.56 0 0.0 0.01 12.15
360 CO-126 CB-1071 793.13 CB-1073 790.98 37 0.058 12 PVC 0.01 11.18 1.7 15.2 2.16 11.75
362 CO-127 CB-1073 790.98 CB-3003 790.22 136 0.006 12 PVC 0.01 3.47 1.69 48.7 2.16 11.75
364 CO-128 CB-3003 790.22 CB-3002 790.1 25 0.005 12 PVC 0.01 3.23 1.21 37.5 1.55 11.65
365 CO-129 CB-3002 790.1 CB-1000 789.51 565 0.001 12 PVC 0.01 1.5 2.08 138.7 2.65 11.75
377 CO-131 CS-6 776.5 CS-7 775.84 66 0.01 24 CMP 0.024 17.12 55.41 323.7 6.87 12.15
387 CO-134 CB-1344 784.13 Tee Connection 782.41 288 0.006 36 Concrete 0.013 51.57 54.22 105.1 7.67 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
North System - Future Conditions - LID - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
388 CO-135 Tee Connection 782.41 CS-5 780.5 394 0.005 36 Concrete 0.013 32.9 59.84 181.9 8.46 12
389 CO-136 CB-1342 788.45 Tee Connection 782.41 17 0.363 12 PVC 0.01 27.89 5.65 20.3 7.19 12
391 CO-137 CS-8 775.65 OF-4 775.29 35 0.01 Concrete 0.013 85.81 55.35 64.5 10.14 12.15
400 1315-C1 OS-C1 809.92 CB-1315 808.78 227 0.005 Natural stream, weedy0.045 87.79 2.28 2.6 0.19 16.55
405 E2-E3 OS-E3 817.83 CS-E2 817.3 52 0.01 24 CMP 0.024 12.31 10.16 82.5 5.1 11.85
409 CO-140 CB-16 791.15 CB-972 790.3 55 0.015 12 PVC 0.01 5.76 3.99 69.3 7.44 11.95
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Pipe Table
South System - Future Conditions - LID - 25-yr, 24 hr

Id Label
Start-

node Id

Invert 
(Upstream) 

(ft)
Stop-

node Id

Invert 
(Downstream) 

(ft) Length (ft)
Constructed 
Slope (ft/ft)

Diameter 
(in) Material Manning's n

Full 
Capacity 

(ft³/s)

Flow 
(Maximum) 

(ft³/s)

Flow / Full 
Flow 

Capacity 
(%)

Velocity 
(Maximum) 

(ft/s)

Time to 
Maximum 

Flow (hours)
25 CO-1 CB-1088 793.55 CB-1067 792.87 34 0.02 8 PVC 0.01 2.23 0 0.0 0 0
26 CO-2 CB-1067 792.54 CB-1065 791.32 262 0.005 12 PVC 0.01 3.16 0 0.0 0 0
27 CO-3 CB-1065 791.32 CB-1060 790.03 258 0.005 12 PVC 0.01 3.28 1.08 32.9 3.66 11.75
28 CO-4 CB-1060 789.99 CB-1058 781.51 274 0.031 12 PVC 0.01 8.15 4.65 57.1 8.7 11.95
29 CO-5 CB-1058 777.84 CB-1056 777.04 55 0.014 12 PVC 0.01 5.57 9.15 164.3 11.64 11.95
33 CO-7 CB-1056 777.04 OF-2 775.79 125 0.01 12 PVC 0.01 4.64 9.14 197.0 11.64 11.95
42 CO-8 CB-1184 789.74 CB-1183 789.33 29 0.014 12 PVC 0.01 5.52 0 0.0 0 0
43 CO-9 CB-1183 789.35 CB-1181 785.48 256 0.015 12 PVC 0.01 5.69 0 0.0 0 0
44 CO-10 CB-1181 785.44 CB-1180 784.25 116 0.01 12 PVC 0.01 4.7 0.02 0.4 0.39 14.3
45 CO-11 CB-1180 784.5 CB-996 783.78 113 0.006 12 PVC 0.01 3.69 0.02 0.5 0.9 0.15
46 CO-12 CB-996 783.69 CB-997 782.36 160 0.008 12 PVC 0.01 4.23 0.02 0.5 0.81 0
47 CO-13 CB-997 782.36 CB-998 782.18 132 0.001 12 PVC 0.01 1.71 0.02 1.2 0.87 0
48 CO-14 CB-998 782.18 CB-1057 780.71 101 0.015 12 PVC 0.01 5.59 0.02 0.4 0.72 0
49 CO-15 CB-1057 780.29 CB-1058 777.84 23 0.105 12 PVC 0.01 15.03 2.33 15.5 2.96 11.95

Q:\2012\2120329\10_CIV\NON_CAD\CALCS\LID Modeling\20130328_LID Modeling_2120329
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AHBL Project #2120329 Eatonville Comprehensive Stormwater Plan 8/12/2013

Stormwater Ponds
North System - Existing Conditions - 25-yr, 24 hr

Id Label

Hydraulic 
Grade 

(Maximum) 
(ft)

Storage 
(Maximum) 

(gal)

Time to 
Maximum 
Hydraulic 

Grade 
(hours)

Elevation 
(ft)

Area 
(acres)

Percent 
Void 

Space (%)

Outlet 
Structure 

Type Outlet Details
Outfall 

Link
398 PO-4 811.05 321,062.00 12.35 809.92 0.7 100 Weir Rectangular 1315-C1

810.92 0.99 100 Length 2-ft
811.92 1.685 100
812.92 1.555 100

402 PO-E4 819.83 278,114.20 11.85 817.83 0.05 100 Culvert CMP - Projecting E2-E3
818.83 0.1 100
819.83 1.457 100

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Appx E H and H Modeling\20121115_Existing Conditions_2120329
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Eatonville Comprehensive Stormwater Plan
Sub-Basin Existing Conditions

8/12/2013

RWB

Basin

Total 
Impervious 

Area
(SF)

Total 
Impervious 

Area
(Ac)

Total 
Pervious

(Ac)
% 

Impervious

Total 
Area
(Ac) % B B, Lawn Slope %D D, Lawn Slope

Impervious 
Flat

Impervious 
Mod

Impervious 
Steep Water

1 190870.22 4.3818 8.6882 33.53% 13.0700 38.33% 3.3302 Flat 61.67% 5.3580 Steep 1.6795 2.7022
2 169314.49 3.8869 11.5931 25.11% 15.4800 23.39% 2.7116 Flat 76.61% 8.8815 Steep 0.9092 2.9778
3 333247.12 7.6503 24.2097 24.01% 31.8600 0.16% 0.0387 Mod 99.28% 24.0354 Mod 5.3459 2.4400
4 33751.42 0.7748 2.1752 26.27% 2.9500 20.68% 0.4498 Flat 79.32% 1.7253 Flat 0.7748

5a 224756.07 5.1597 9.7503 34.61% 14.9100 29.51% 2.8773 Flat 70.49% 6.8730 Flat 5.1597
5b 180095.91 4.1344 6.1656 40.14% 10.3000 100% 6.1656 Flat 0% 0.0000 4.1344
6 162176.58 3.7231 4.9769 42.79% 8.7000 100% 4.9769 Flat 0.0000 3.7231

7a 16442.51 0.3775 1.0725 26.03% 1.4500 24.14% 0.2589 Steep 75.86% 0.8136 Steep 0.3775
7b 119383.98 2.7407 2.5593 51.71% 5.3000 100% 2.5593 Flat 0.0000 2.7407
8 60256.12 1.3833 11.2167 10.98% 12.6000 0.0000 100% 11.2167 Mod 1.3833
9 57897.57 1.3291 4.6709 22.15% 6.0000 0.0000 100% 4.6709 Mod 1.3291

10 10369.65 0.2381 1.3319 15.16% 1.5700 27.39% 0.3648 Steep 72.61% 0.9671 Steep 0.2381
11 16813.27 0.3860 2.1540 15.20% 2.5400 14.17% 0.3052 Steep 85.83% 1.8488 Steep 0.3860

1217 228115.46 5.2368 12.4732 29.57% 17.7100 30.77% 3.8380 Flat 69.23% 8.6352 Steep 1.6114 3.6254
13 85897.48 1.9719 1.3281 59.76% 3.3000 100% 1.3281 Flat 0.0000 1.9719

14a 135023.34 3.0997 1.6403 65.39% 4.7400 100% 1.6403 Flat 0.0000 3.0997
14b 50090.18 1.1499 1.1801 49.35% 2.3300 100% 1.1801 Flat 0.0000 1.1499
15a 66206.91 1.5199 1.8201 45.51% 3.3400 100% 1.8201 Flat 0.0000 1.5199
15b 85127.30 1.9543 1.1157 63.66% 3.0700 100% 1.1157 Flat 0.0000 1.9543
15c 83869.84 1.9254 1.1146 63.34% 3.0400 100% 1.1146 Flat 0.0000 1.9254
15d 127960.61 2.9376 2.6824 52.27% 5.6200 100% 2.6824 Flat 0.0000 2.9376
16a 99274.43 2.2790 1.8510 55.18% 4.1300 100% 1.8510 Flat 0.0000 2.2790
16b 118504.42 2.7205 1.2595 68.35% 3.9800 100% 1.2595 Flat 0.0000 2.7205
16c 238243.94 5.4693 1.5407 78.02% 7.0100 100% 1.5407 Flat 0.0000 5.4693
18a 45800.36 1.0514 0.2586 80.26% 1.3100 100% 0.2586 Flat 0.0000 1.0514
18b 182252.59 4.1839 0.6961 85.74% 4.8800 0.0000 100% 0.6961 Flat 4.1839
18c 52173.90 1.1977 1.0423 53.47% 2.2400 0.0000 100% 1.0423 Flat 1.1977
18d 79953.04 1.8355 3.2845 35.85% 5.1200 35.16% 1.1548 Flat, D 64.84% 2.1297 Steep 0.6454 1.1901
19a 27598.81 0.6336 1.7064 27.08% 2.3400 0.0000 100% 1.7064 Steep 0.6336
19b 32873.43 0.7547 4.2253 15.15% 4.9800 0.0000 100% 4.2253 Steep 0.7547
19c 131480.54 3.0184 5.3916 35.89% 8.4100 0.0000 100% 5.3916 Flat 3.0184
20a 54754.21 1.2570 1.6130 43.80% 2.8700 29.78% 0.4804 Flat 70.22% 1.1327 Flat 1.2570
20b 69682.48 1.5997 2.6403 37.73% 4.2400 29.78% 0.7863 Flat 70.22% 1.8540 Flat 1.5997
21 542938.90 12.4642 6.5858 65.43% 19.0500 18.90% 1.2447 Flat 81.10% 5.3411 Flat 12.4642

22a 92427.42 2.1218 7.0782 23.06% 9.2000 100% 7.0782 Flat 0.0000 2.1218
22b 139151.64 3.1945 4.0055 44.37% 7.2000 100% 4.0055 Flat 0.0000 3.1945
22c 47122.68 1.0818 7.5582 12.52% 8.6400 81.94% 6.1932 Flat 18.06% 1.3650 Flat 1.0818
23 188827.00 4.3349 3.1651 57.80% 7.5000 100% 3.1651 Flat 0.0000 4.3349
24 91129.46 2.0920 11.4980 15.39% 13.5900 40.77% 4.6877 Flat 59.23% 6.8102 Flat 2.0920

25a 495794.01 11.3819 39.3181 22.45% 50.7000 100% 39.3181 Flat 0.0000 11.3819
25b 466939.50 10.7195 17.0805 38.56% 27.8000 11.41% 1.9489 Flat 88.59% 15.1317 Flat 10.7195
26 838949.33 19.2596 55.3404 25.82% 74.6000 0.0000 100% 55.3404 Mod 19.2596
27 572737.19 13.1482 51.8518 20.23% 65.0000 0.0000 100% 51.8518 Flat 13.1482

Summed GIS Data Calc'd
Existing Conditions

WWHM Inputs
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Appendix F
Project Descriptions & Cost Estimates



Town of Eatonville SWM Plan Update 
CIP Analysis Write-Up 
PACE Engineers, Inc. 
10-Jan 13  Updated 2-1-13 
Prepared by C. Rhinehart 
Reviewed by J. Christofferson 
 
 
This brief memo provides the background information on the development of Tasks 6.1 and 6.2 of 
PACE Engineers Inc, scope of work for the Eatonville SWM Plan Update. The purposes of these two 
tasks are to identify projects to resolve historic drainage issues and improve water quality with Low 
Impact Development (LID) technics, as feasible. 
 
Table 6.2.1 
The 2003 Stormwater Plan (2003 Plan) by RW Beck was reviewed to determine how 2003 drainage 
problems could be mitigated with Low Impact Development Best Management Practices (BMPs) to 
facilitate the Town’s goal of infiltrating stormwater where feasible to address drainage problems.  
Hydraulic modeling completed by AHBL in 2013 confirmed most of these problems identified in the 
2003 Plan and uncovered several additional flooding and conveyance capacity problems.  This analysis 
and corresponding general opportunities for LID is captured in Table 6.1.  Each column of the table is 
summarized below. 
 
2003 DP # and Location lists the number and location per the 2003 Plan.   
 
Flood or Conveyance Problem Per 2013 Model: Comparison was made to 2013 storm water 
modeling by ABHL for the future 25-year 24-hour storm at future built out condition.  Flooding at 
catchbasins and inadequate pipe capacity are noted as 'Y' in those respective columns.  
 
Undersized Ditch notes where ditch capacity is inadequate to convey flows without overtopping.   
 
No Existing Conveyance is noted where no formal drainage infrastructure exists. (Such subbasin areas 
contribute to downstream flows, but have no conveyance modeling results.) 
 
CB # and Flood Depth at CB lists the severity of flooding at the catchbasin noted by depth (less than 3 
inches; 3 to 6 inches; more than 6 inches) by on the results of the AHBL 2013 modeling 
 
Soil Type/Depth to GW or Impervious Layer: Two soil types are found within the study area and 
are identified for each problem.  K, 18-30 represents Kapowsin gravelly loam, a soil with minimal 
infiltration potential and depth to groundwater of only 18 to 30 inches (insufficient for LID BMPs).  
B>80 is Barneston gravelly coarse loamy sand, a soil with high infiltration potential and depth 
exceeding 80 inches, hence ideal for LID BMPs. S, 11-16 represents Skamman silt loam, a shallow soil 
with low infiltration potential and no LID opportunity. 
 
Potential LID BMPs and Up Basin Opportunities for Dispersed LID Typical locations for LID 
BMPs were sought to address the drainage problems based on subbasin boundaries, existing 
infrastructure, flows, and soils information provided by others. Locations in the upper reaches of each 
subbasin are preferable in order to manage runoff close to where rain falls. Dispersed LID is 
problematic where soils are Kapowsin on some slopes.  Where feasible, potential LID BMPS are listed, 
as well as comments on dispersed LID in the subbasin, based on factors such as contributing subbasin 



Town of Eatonville SWM Plan Update 
PACE Engineers, Inc. 
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Prepared by C. Rhinehart 
 
 
size, soils and slopes. 
 
Proximity to Public Site The proximity of problem areas and the conveyance system to public 
property is noted.  These include linear right of way, a traffic island, and several small to large sized 
parcels.  
 
Road Type The adjacent road is identified as residential or arterial, as a potential indicator of 
relative public safety hazard. 
  
Relative Infiltration Potential  The relative volume of stormwater which could be infiltrated in a 
problem subbasin is noted, based on soil type, available areas, and size of subbasin (size of subbasin is 
assume to represent relative runoff volume, given that the ratio of pervious to impervious surfaces is 
fairly consistent in the subbasins studied.  
 
Conventional Solution   Where LID solutions are not feasible, a conventional engineering 
solution such as a pipe to downstream conveyance is listed. 
 
2013 Capital Improvement Program (CIP) Project to Mitigate DP lists the projects with potential to 
mitigate the drainage problem because the project involves dispersed LID BMP opportunities within 
the basin, or the project is located up stream of a problem area.  
 
Summary of Analysis of Table 6.1: The 2003 Plan’s CIP project list includes 15 drainage problems 
which were proposed to be addressed as 14 capital projects.  This review indicates that at least nine of 
those problems can be resolved with LID BMPs, and that eight are proposed to be resolved with 
conventional engineering solutions.  Two have the potential to benefit from a combination, such as 
increasing ditch capacity by widening and/or bioinfiltration. 
 
Background on development of Task 6.3: Analysis to maximize stormwater infiltration through 
use of LID BMPs 
Based on analysis including existing subbasin flows, the presence of soils conducive to infiltration, 
slopes, and available public space, thirteen potential new LID projects were identified.  The projects 
were identified with the goal of maximizing stormwater infiltration within the project area, with the 
long term goal of increasing groundwater flow and stream flows in the Mashel River.  This analysis is 
tabulated in Table 6.3.  The LID solutions are relatively easly to maintainBMPs: dry wells, infiltration 
trenches, bioinfiltration swales, and rain gardens.  Where the public aesthetic has more importance, 
bioinfiltration swales or rain gardens can provide an added aesthetic amenity.   
 
Table 6.2.2 
Contributing Basins are the upstream basins which can physically be routed to the LID BMP based on 
topography. 
 
Location is the approximate location of the BMP. 
 
Associated CBs are those closest to the BMP inlet, or otherwise proposed for modification. 
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Drainage Problem Mitigated are the drainage problems identified in the 2003  Plan or the 2013 
AHBL modeling which could be relieved by the LID project.  Although flood relief is not a specific 
driver of this analysis, reducing demand on conveyance capacity will provide some local flood relief.  
 
Public Property identifies right of way or Town facility occupying the property, where known. 
 
LID Options are selected based largely on available space, such as the small footprint required for 
wetwells.  Bioinfiltration swales are shown where available space is narrow, such as right of way, and 
aesthetics may be important.  Other favorable right of way BMPs  include infiltration trenches.  
 
The Relative infiltration volume is a qualitative assessment of how much stormwater could be 
infiltrated in a problem subbasin, based on soil type, available areas, and size of subbasin (size of 
subbasin is assumed to represent relative runoff volume, given that the ratio of pervious to impervious 
surfaces is fairly consistent in the subbasins studied).  Potential is rated Low, Medium, or High. 
 
Description of BMP provides an estimated quantity to describe the BMP for cost comparison 
purposes. 
 
Shallow Groundwater Destination per Golder Assoc. Figure 4 of the Golder Report provides the 
location of the CIP per the identified watershed on this map figure.  Where further research is needed in 
the Town Center to confirm the watershed boundary, “groundwater divide” is noted. 
 
With the opportunities presented by infiltrative soils, right of way available, favorable slopes, and 
existing infrastructure, thirteen potential LID projects were developed with potential to significantly 
increase groundwater flows. These projects range from very small, such as a drywell which could 
resolve a localized flooding issue, to major project infrastructure opportunities associated with street 
reconstruction, which could include relocating stormwater trunk lines and providing a streetscape 
dominated by LID BMPs.   
 

    



Summary of CIP Cost

Project Number Project Name Opinion of Cost Total
 Bioinfiltration Trench East of Madison Ave S. 120,000$                      
Inflitration Pond at Sewage Lagoon 690,000$                      
Green Street and Bioinfiltration Trench at Center St. #1 540,000$                      
Green Street and Bioinfiltration Trench at Center St. #2 1,780,000$                   
Drywell at Rainier Ave S 90,000$                        
Green Street and Bioinfiltration Trench at Pennsylvania Ave N

530,000$                      
TOTAL 3,750,000$                  

CIP #6 - LID Project M

CIP #1 - LID Project B

CIP #2 - LID Project I
CIP #3 - LID Project E
CIP #4 - LID Project J
CIP #5 - LID Project H



PROJECT: Eatonville SWM Plan - Bioinfiltration Trench East of Madison Ave S. CHECK BY: JC of PACE Engineers
Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 Pavement Removal 320 SF 7.00$                 2,240$                  
2 Pavement Restoration 320 SF 25.00$               8,000$                  
3 12" LCPE 80 LF 45.00$               3,600$                  
4 Type 1 Catch Basin 2 EA 1,500.00$          3,000$                  
5 Bioinfiltration swale earthwork 400 LF 40.00$               16,000$                
6 Bioinfiltration amended soil 60 CY 40.00$               2,400$                  
7 Mulch, 3" 135 CY 12.00$               1,620$                  
8 Bioinfiltration swale plantings 3,600 SF 2.00$                 7,200$                  
9 Overflow 2 EA 200.00$             400$                     

Subtotal Construction Elements 44,460$                

Required Ancillary Items
10 DEWATERING 10% 4,446$                  
11 EROSION & SEDIMENTATION CONTROL 5% (see note 3) 2,223$                  
12 TRAFFIC CONTROL 5% (see note 4) 2,223$                  
13 CONTINGENCY 30% 13,338$                

Subtotal Ancillary 22,230$                
Subtotal Construction + Ancillary 66,690$                

Mobilization
14 MOBILIZATION 10% 6,669$                  

Subtotal Construction + Ancillary 73,359$                
Tax/Engineering/Management/Permitting

15 EATONVILLE SALES TAX 7.9% 5,795$                  
16 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 18,340$                
17 CONSTRUCTION MANAGEMENT 20% 14,672$                
18 PERMITTING 10% 7,336$                  
19 LAND AND RIGHT OF WAY 0% (see note 6) -$                      

Subtotal 46,143$                
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 119,502$              

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6.  Right of way acquisition is assumed to not be required.
7. Utility Conflicts have not been researched.

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. 

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

PLANNING LEVEL CONSTRUCTION COST OPINION

120,000$              2013 Dollars Total Planning Level Construction Cost Opinion (Rounded)

CIP #1 - LID Project B

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 1



PROJECT: Eatonville SWM Plan - Inflitration Pond at Sewage Lagoon CHECK BY: JC of PACE Engineers
Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 18" LCPE 100 LF 55.00$               5,500$                  
2 Type 2 Catch Basin 4 EA 2,200.00$          8,800$                  
3 Bioinfiltration swale earthwork 200 LF 40.00$               8,000$                  
4 Bioinfiltration amended soil 30 CY 40.00$               1,200$                  
5 Mulch, 3" 75 CY 12.00$               900$                     
6 Bioinfiltration swale plantings 1,800 SF 2.00$                 3,600$                  
7 Connection to existing structures 2 EA 1,000.00$          2,000$                  
8 Existing lagoon maintenance: removal of sediments 1 LS 200,000.00$      200,000$              
9 Manhole Diversion/control structures 1 LS 20,000.00$        20,000$                

Subtotal Construction Elements 250,000$              

Required Ancillary Items
10 DEWATERING 10% 25,000$                
11 EROSION & SEDIMENTATION CONTROL 10% (see note 3) 25,000$                
12 TRAFFIC CONTROL 2% (see note 4) 5,000$                  
13 CONTINGENCY 30% 75,000$                

Subtotal Ancillary 130,000$              
Subtotal Construction + Ancillary 380,000$              

Mobilization
14 MOBILIZATION 10% 38,000$                

Subtotal Construction + Ancillary 418,000$              
Tax/Engineering/Management/Permitting

15 EATONVILLE SALES TAX 7.9% 33,022$                
16 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 104,500$              
17 CONSTRUCTION MANAGEMENT 20% 83,600$                
18 PERMITTING 10% 41,800$                
19 LAND AND RIGHT OF WAY 0% (see note 6) -$                      

Subtotal 262,922$              
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 680,922$              

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6.  Right of way acquisition is assumed to not be required.
7. Utility Conflicts have not been researched.
8. Management and disposal of hazardous materials may be needed and is not included.

PLANNING LEVEL CONSTRUCTION COST OPINION

CIP #2 - LID Project I

2013 Dollars Total Planning Level Construction Cost Opinion (Rounded) 690,000$              

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. The Erosion & Sediment Control contingency was increased 
to 10% due to the close proximity of this project to the Mashel River. 

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 2



PROJECT:
Eatonville SWM Plan - Green Street and Bioinfiltration Trench at Center St. #1

CHECK BY: JC of PACE Engineers
Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 Pavement Removal 2,170 SY 7.00$                 15,190$                
2 Portland Cement Curb and gutter 1,200 LF 23.00$               27,600$                
3 Portland Cement Sidewalk 670 SY 30.00$               20,100$                
4 Portland Cement ADA Ramp 4 EA 1,000.00$          4,000$                  
5 Pavement Restoration 2,170 SY 40.00$               86,800$                
6 12" LCPE 100 LF 45.00$               4,500$                  
7 Type 1 Catch Basin 4 EA 1,500.00$          6,000$                  
8 Bioinfiltration swale earthwork 400 LF 40.00$               16,000$                
9 Bioinfiltration amended soil 60 CY 40.00$               2,400$                  
10 Mulch, 3" 135 CY 12.00$               1,620$                  
11 Bioinfiltration swale plantings 3,600 SF 2.00$                 7,200$                  
12 Overflow 3 EA 200.00$             600$                     
13 Connection to existing structures 2 EA 1,000.00$          2,000$                  

Subtotal Construction Elements 194,010$              

Required Ancillary Items
14 DEWATERING 10% 19,401$                
15 EROSION & SEDIMENTATION CONTROL 5% (see note 3) 9,701$                  
16 TRAFFIC CONTROL 10% (see note 4) 19,401$                
17 CONTINGENCY 30% 58,203$                

Subtotal Ancillary 106,706$              
Subtotal Construction + Ancillary 300,716$              

Mobilization
18 MOBILIZATION 10% 30,072$                

Subtotal Construction + Ancillary 330,787$              
Tax/Engineering/Management/Permitting

19 EATONVILLE SALES TAX 7.9% 26,132$                
20 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 82,697$                
21 CONSTRUCTION MANAGEMENT 20% 66,157$                
22 PERMITTING 10% 33,079$                
23 LAND AND RIGHT OF WAY 0% (see note 8) -$                      

Subtotal 208,065$              
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 538,852$              

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6. Pavement restoration includes 2" CSTC, 6" CSBC, and 3 " ACP
7. Utility Conflicts have not been researched.
8.  Right of way acquisition is assumed to not be required.

PLANNING LEVEL CONSTRUCTION COST OPINION

CIP #3 - LID Project E

2013 Dollars Total Planning Level Construction Cost Opinion (Rounded) 540,000$              

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. 

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 3



PROJECT:
Eatonville SWM Plan - Green Street and Bioinfiltration Trench on Center St. #2

CHECK BY: JC of PACE Engineers
Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 Pavement Removal 5,000 SY 7.00$                 35,000$                
2 Portland Cement Curb and gutter 3,000 LF 23.00$               69,000$                
3 Portland Cement Sidewalk 1,670 SY 30.00$               50,100$                
4 Portland Cement ADA Ramp 20 EA 1,000.00$          20,000$                
5 Pavement Restoration 5,000 SY 40.00$               200,000$              
6 12" LCPE 300 LF 45.00$               13,500$                
7 36" LCPE 1,000 LF 150.00$             150,000$              
8 Type 1 Catch Basin 12 EA 1,500.00$          18,000$                
9 Type 2 Catch Basin, 54 inch 7 EA 2,800.00$          19,600$                
10 Bioinfiltration swale earthwork 800 LF 40.00$               32,000$                
11 Bioinfiltration amended soil 120 CY 40.00$               4,800$                  
12 Mulch, 3" 270 CY 12.00$               3,240$                  
13 Bioinfiltration swale plantings 7,200 SF 2.00$                 14,400$                
14 Overflow 12 EA 200.00$             2,400$                  
15 Connection to existing structures 8 EA 1,000.00$          8,000$                  

640,040$              

Required Ancillary Items
16 DEWATERING 10% 64,004$                
17 EROSION & SEDIMENTATION CONTROL 5% (see note 3) 32,002$                
18 TRAFFIC CONTROL 10% (see note 4) 64,004$                
19 CONTINGENCY 30% 192,012$              

Subtotal Ancillary 352,022$              
Subtotal Construction + Ancillary 992,062$              

Mobilization
20 MOBILIZATION 10% 99,206$                

Subtotal Construction + Ancillary 1,091,268$           
Tax/Engineering/Management/Permitting

21 EATONVILLE SALES TAX 7.9% 86,210$                
22 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 272,817$              
23 CONSTRUCTION MANAGEMENT 20% 218,254$              
24 PERMITTING 10% 109,127$              
25 LAND AND RIGHT OF WAY 0% (see note 8) -$                      

Subtotal 686,408$              
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 1,777,676$           

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6. Pavement restoration includes 2" CSTC, 6" CSBC, and 3 " ACP
7. Utility Conflicts have not been researched.
8.  Right of way acquisition is assumed to not be required.

PLANNING LEVEL CONSTRUCTION COST OPINION

CIP #4 - LID Project J

2013 Dollars Total Planning Level Construction Cost Opinion (Rounded) 1,780,000$           

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. 

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 4



PROJECT: Eatonville SWM Plan  - Drywell at Rainier Ave S CHECK BY: JC of PACE Engineers
Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 Pavement Removal 300 SF 7.00$                 2,100$                  
2 Pavement Restoration 300 SF 25.00$               7,500$                  
3 12" LCPE 80 LF 45.00$               3,600$                  
4 Type 1 Catch Basin 3 EA 1,500.00$          4,500$                  
5 72" Diameter Dry Well, 6 feet deep 6 VF 1,500.00$          9,000$                  
6 Shoring 1 LS 2,000.00$          2,000$                  
7 Overflow 1 EA 1,500.00$          1,500$                  

Subtotal Construction Elements 30,200$                

Required Ancillary Items
8 DEWATERING 10% (see note 9) 3,020$                  
9 EROSION & SEDIMENTATION CONTROL 5% (see note 3) 1,510$                  
10 TRAFFIC CONTROL 5% (see note 4) 1,510$                  
11 CONTINGENCY 30% 9,060$                  

Subtotal Ancillary 15,100$                
Subtotal Construction + Ancillary 45,300$                

Mobilization
12 MOBILIZATION 10% 4,530$                  

Subtotal Construction + Ancillary 49,830$                
Tax/Engineering/Management/Permitting

13 EATONVILLE SALES TAX 7.9% 3,937$                  
14 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 12,458$                
15 CONSTRUCTION MANAGEMENT 20% 9,966$                  
16 PERMITTING 10% 4,983$                  
17 LAND AND RIGHT OF WAY 0% (see note 8) -$                      

Subtotal 31,343$                
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 81,173$                

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6. Pavement restoration includes 2" CSTC, 6" CSBC, and 3 " ACP
7. Utility Conflicts have not been researched.
8.  Right of way acquisition is assumed to not be required.

PLANNING LEVEL CONSTRUCTION COST OPINION

CIP #5 - LID Project H

2013 Dollars Total Planning Level Construction Cost Opinion (Rounded) 90,000$                

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. 

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 5



PROJECT:
Eatonville SWM Plan - Green Street and Bioinfiltration Trench at Pennsylvania 
Ave N CHECK BY: JC of PACE Engineers

Project ID:
BY: CR of PACE Engineers DATE: 4/24/2013

ITEM NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT
Construction Elements

1 Pavement Removal 2,000 SY 7.00$                 14,000$                
2 Portland Cement Curb and gutter 1,200 LF 23.00$               27,600$                
3 Portland Cement Sidewalk 670 SY 30.00$               20,100$                
4 Portland Cement ADA Ramp 4 EA 1,000.00$          4,000$                  
5 Pavement Restoration 2,000 SY 40.00$               80,000$                
6 12" LCPE 100 LF 45.00$               4,500$                  
7 Type 1 Catch Basin 4 EA 1,500.00$          6,000$                  
8 Bioinfiltration swale earthwork 400 LF 40.00$               16,000$                
9 Bioinfiltration amended soil 60 CY 40.00$               2,400$                  
10 Mulch, 3" 135 CY 12.00$               1,620$                  
11 Bioinfiltration swale plantings 3,600 SF 2.00$                 7,200$                  
12 Overflow 4 EA 200.00$             800$                     
13 Connection to existing structures 4 EA 1,000.00$          4,000$                  

188,220$              
Required Ancillary Items

14 DEWATERING 10% 18,822$                
15 EROSION & SEDIMENTATION CONTROL 5% (see note 3) 9,411$                  
16 TRAFFIC CONTROL 10% (see note 4) 18,822$                
17 CONTINGENCY 30% 56,466$                

Subtotal Ancillary 103,521$              
Subtotal Construction + Ancillary 291,741$              

Mobilization
18 MOBILIZATION 10% 29,174$                

Subtotal Construction + Ancillary 320,915$              
Tax/Engineering/Management/Permitting

19 EATONVILLE SALES TAX 7.9% 25,352$                
20 ENGINEERING/LEGAL/ADMIN/UTILITY COORDINATION 25% (see note 7) 80,229$                
21 CONSTRUCTION MANAGEMENT 20% 64,183$                
22 PERMITTING 10% 32,092$                
23 LAND AND RIGHT OF WAY 0% (see note 8) -$                      

Subtotal 201,856$              
Subtotal Construction + Ancillary + Mobilization + Tax/Engineering/Management/Permitting 522,771$              

Notes:
1.  The above cost opinion is in  2013 dollars and does not include future escalation, financing, or O&M costs.

4.  Increase percentage markup if work is in or immediately adjacent to secondary, arterial, or other high-volume road or temporarily closes a roadway.
5. Pipe costs includes excavation and bedding.
6. Pavement restoration includes 2" CSTC, 6" CSBC, and 3 " ACP
7. Utility Conflicts have not been researched.
8.  Right of way acquisition is assumed to not be required.

PLANNING LEVEL CONSTRUCTION COST OPINION

CIP #6 - LID Project M

2013 Dollars Total Planning Level Construction Cost Opinion (Rounded) 530,000$              

2.  The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at the time of preparation and for the assumptions stated.  The final costs of the 
project will depend on actual labor and material

3.  Increase percentage markup if work is in or immediately adjacent to flowing or standing water, steep slope, and/or other erosion-prone conditions. 

Q:\2012\2120329\10_CIV\NON_CAD\REPORTS\Chapter 6 Problems and Solutions\Finals from PACE\EatonvilleCIPCosts_04182013.xlsx, CIP 6



Appendix G
Financial Information



Town of Eatonville - SWM Plan Update
Project #12521
Updated April 3, 2013
Prepared by J. Christofferson of PACE Engineers, Inc. 

Sample Stormwater Management Program Elements 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
SWM Element #1 - Public Education and Outreach (4)

Develop a Public Outreach Brochure on the Low Impact Development
SWM Element #2 - Public Involvement and Participation

Develop and Maintain a Stormwater Program Website 
SWM Element #3 - Illicit Discharge Detection and Elimination

Establish a Spill Response Hotline

SWM Element #4 - Controlling Runoff from New Development, Redevelopment, and Construction Sites
Conduct Stormwater Facility Construction Inspections

SWM Element #5 - Municipal Operations and Maintenance (4) $61,024 $70,144 $80,219 $90,797 $101,904 $113,567 $125,812 $138,670 $152,171 $166,347
Storm Drain Tools/Minor Equipment  (2013 Budget Expenditure, Budget Line Item) $50 $53 $55 $58 $61 $64 $67 $70 $74 $78
Storm Drain Repairs & Maintenance (2013 Budget Expenditure, Budget Line Item) $500 $525 $551 $579 $608 $638 $670 $704 $739 $776

Funding Available for Equipment (to buy or rent) $1,474 $7,617 $14,565 $21,860 $29,521 $37,564 $46,010 $54,878 $64,189 $73,966
New O&M Staff Person Salary and Benefits (1 FTE) $59,000 $61,950 $65,048 $68,300 $71,715 $75,301 $79,066 $83,019 $87,170 $91,528

Funds avaiable for additional O&M Activities (excluding previously budgeted items) (7) $60,474 $69,567 $79,612 $90,160 $101,236 $112,865 $125,075 $137,897 $151,359 $165,494
SWM Element #6 - Total Maximum Daily Load Allocations

Not applicable at this time
SWM Element #7 - Monitoring

Perform BMP Effectiveness Monitoring on LID Facilities
SWM Element #8 - Reporting

Maintain Records of all SWM Program Activities each Year
SWM Element #9 - Capital Improvement Program

Storm Drain Improvements (Budget Expenditure) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Design and Construction Stormwater CIP Projects identified in the SWM Plan Update N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

SWM  Element #10 - Additional Activities $48,535 $51,590 $54,282 $57,110 $60,079 $63,196 $66,469 $69,905 $73,514 $77,303
New/Additional Program Overhead Costs (4) $1,273 $1,465 $1,676 $1,898 $2,131 $2,376 $2,633 $2,903 $3,186 $3,484

Storm Legal Fees (2013 Budget Expenditure, Budget Line Item) $1,786 $1,875 $1,969 $2,068 $2,171 $2,279 $2,393 $2,513 $2,639 $2,771
Storm Audit Costs (2013 Budget Expenditure, Budget Line Item) $470 $494 $518 $544 $571 $600 $630 $661 $694 $729

Storm Drainage Utility Services (2013 Budget Expenditure, Budget Line Item) $656 $689 $723 $759 $797 $837 $879 $923 $969 $1,018
Storm Drain Salaries and Wages (2013 Budget Expenditure, Budget Line Item) $18,000 $18,900 $19,845 $20,837 $21,879 $22,973 $24,122 $25,328 $26,594 $27,924

Storm Drain Personnel Benefits (2013 Budget Expenditure, Budget Line Item) $6,650 $6,983 $7,332 $7,698 $8,083 $8,487 $8,912 $9,357 $9,825 $10,316
Storm Drain Operation Supplies (2013 Budget Expenditure, Budget Line Item) $1,000 $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551

Storm Drain Professional Services (2013 Budget Expenditure, Budget Line Item) $3,000 $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
Storm Drain Communications (2013 Budget Expenditure, Budget Line Item) $3,000 $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654

Storm Drain Insurance (2013 Budget Expenditure, Budget Line Item) $9,000 $9,450 $9,923 $10,419 $10,940 $11,487 $12,061 $12,664 $13,297 $13,962
Storm Drain Miscellaneous (2013 Budget Expenditure, Budget Line Item) $500 $525 $551 $579 $608 $638 $670 $704 $739 $776

Storm Excise Tax (2013 Budget Expenditure, Budget Line Item) $3,200 $3,360 $3,528 $3,704 $3,890 $4,084 $4,288 $4,503 $4,728 $4,964
Storm Training  (2013 Budget Expenditure, Budget Line Item) $0 $500 $500 $500 $500 $500 $500 $500 $500 $500

Total Budgeted Expenditures (2) = Sum of Budget Line Items $47,812 $50,703 $53,213 $55,848 $58,616 $61,522 $64,573 $67,776 $71,140 $74,672
Remaining Available Revenue = Total Budgeted Expenditures(3) - Total Proposed Revenue $63,657 $73,228 $83,802 $94,906 $106,564 $118,805 $131,658 $145,154 $159,325 $174,204

Total Proposed SWM Program Expenditures (8) $111,469 $123,931 $137,015 $150,754 $165,180 $180,327 $196,231 $212,931 $230,465 $248,876

Customer Classes Proposed Monthly Rates (6)
Large Commercial (52 Users) $22.80 $24.44 $26.16 $27.97 $29.87 $31.86 $33.96 $36.15 $38.46 $40.88

Medium Commercial (23 Users) $15.30 $16.57 $17.89 $19.29 $20.75 $22.29 $23.90 $25.60 $27.38 $29.25
Apartments (100 Users) $4.00 $4.70 $5.44 $6.21 $7.02 $7.87 $8.76 $9.70 $10.68 $11.72

Small Commercial (89 Users) $7.60 $8.48 $9.40 $10.37 $11.39 $12.46 $13.59 $14.76 $16.00 $17.30
Residential (872 Users) $7.60 $8.48 $9.40 $10.37 $11.39 $12.46 $13.59 $14.76 $16.00 $17.30
Low Income (12 Users) $4.00 $4.70 $5.44 $6.21 $7.02 $7.87 $8.76 $9.70 $10.68 $11.72

Total Proposed Revenue (1) $111,469 $123,931 $137,015 $150,754 $165,180 $180,327 $196,231 $212,931 $230,465 $248,876

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Adopt Maintenance Standards, Staffing Training, Keep Maintenance Records 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Annual Inspections/Cleaning of Water Quality, Flow Control Facilities and Catch Basins 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40

Spot Checks after Major Storm Events of Known Problem Areas 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Road Maintenance including street sweeping, roadside ditch mowing, and catch basin cleaning 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

Non-Roadway Maintenance including stormwater facilities in parks and public buildings 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Develop and implement a SWPPP for the Maintenance Yard 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

O&M FTE Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

(7) This number was calculated based on 93% of the Remaining Revenue (see note 3) that could be used for O&M Activities.
(8) Total Proposed SWM Program Expenditures = Total Budgeted Expenditures (see note 2) + Remaining Revenue (see note 3)

N/AN/A N/A N/A N/A N/A

(5) Assumed a 5% increase each year over the cost identified in the 2013 Budget to account for cost of living increases. A 5% was also applied to the salary and benefits 
costs of the new O&M Staff person.
(6) Assumed Rate Increase of 5% + 0.50/yr. and No New Users

(4) Assumed 95% of  the program is spent on O&M, 3% on public education, outreach and involvement, and 2% is spent on program overhead with the 'Remaining 
Revenue'.

N/A N/A N/A N/A

SDP Element #5 - Municipal Operations and Maintenance FTE Table

N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

$4,355 $4,780 $5,226

N/A N/A N/A N/A N/A N/A

$1,910 $2,197 $2,514 $2,847 $3,197 $3,564

N/A

(3) The Remaining Revenue is calculated by the Proposed Revenue (see note 1) minus the Budgeted Expenditures (see note 2). This dollar amount is the remaining funds 
available to fund new program activities (see note 4).

(1) Total Proposed Revenue is the dollar amount that would be generated based on the new Proposed Monthly Rate.
(2) Total Budgeted Expenditures is the total sum of the elements in the existing budget. They are noted as an Budget Expenditure.

Notes

$3,950

N/A N/A N/A N/A N/A N/A N/A



Town of Eatonville - SWM Plan Update
Project #12521
Updated April 3, 2013
Prepared by J. Christofferson of PACE Engineers, Inc. 
Summary Table

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
SWM Element #1 - Public Education and Outreach
SWM Element #2 - Public Involvement and Participation
SWM Element #3 - Illicit Discharge Detection and Elimination $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SWM Element #4 - Controlling Runoff from New Development, 
Redevelopment, and Construction Sites $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

SWM Element #5 - Municipal Operations and Maintenance $61,024 $70,144 $80,219 $90,797 $101,904 $113,567 $125,812 $138,670 $152,171 $166,347
SWM Element #6 - Total Maximum Daily Load Allocations $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SWM Element #7 - Monitoring $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SWM Element #8 - Reporting $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SWM Element #9 - Capital Improvement Program $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SWM  Element #10 - Additional Activities $48,535 $51,590 $54,282 $57,110 $60,079 $63,196 $66,469 $69,905 $73,514 $77,303

Total SWM Program Expenditures $111,469 $123,931 $137,015 $150,754 $165,180 $180,327 $196,231 $212,931 $230,465 $248,876
Total Proposed Revenue $111,469 $123,931 $137,015 $150,754 $165,180 $180,327 $196,231 $212,931 $230,465 $248,876

Remaining $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$5,226$1,910 $2,197 $2,514 $2,847 $3,197 $3,564 $3,950 $4,355 $4,780



Appendix H
Operations & Maintenance Guidance



Maintenance Checklists for 
Low Impact Development Facilities 
January 2013 
 

  

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 



1. Bioretention Inspection and Maintenance Checklist 
 

Date:   Work Order #:  

Type of Inspection: � post-storm � annual � routine � post-wet season � pre-wet season 

Facility:   Inspector(s):  
 

Defect Conditions When Maintenance 
is Needed 

Inspection 
Result (0, 
1, or 2)* 

Date 
Maintenance 
Performed 

Comments of Action(s) 
Taken to Resolve Issue 

Appearance Untidy    

Trash and 
Debris 
Accumulation 

Trash, plant litter and dead leaves 
accumulated on surface. 

   

Vegetation Unhealthy plants and appearance.    

Irrigation Functioning incorrectly (if applicable).    

Inlet Inlet pipe blocked or impeded.    

Splash Blocks Blocks or pads correctly positioned to 
prevent erosion. 

   

Overflow Overflow pipe blocked or broken.    

Filter media Infiltration design rate is met (e.g., 
drains 36-48 hours after moderate - 
large storm event). 

   

 

 

* Maintenance: Enter 0 if satisfactory, 1 if maintenance is needed (include WO#).  Enter 2 if maintenance was 
performed same day. 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 

                                                           



2. Vegetated Swale Inspection and Maintenance Checklist 

Date:   Work Order #:  

Type of Inspection: � post-storm � annual � routine � post-wet season � pre-wet season 

Facility:   Inspector(s):  
 

Defect Conditions When Maintenance 
is Needed 

Inspection 
Result (0, 
1, or 2)* 

Date 
Maintenance 
Performed 

Comments of Action(s) 
Taken to Resolve Issue 

Appearance Untidy    

Trash and 
Debris 
Accumulation 

Trash and debris accumulated in the 
swale. 

   

Vegetation When the grass becomes excessively 
tall (greater than 10-inches); when 
nuisance weeds and other vegetation 
start to take over. 

   

Excessive 
Shading 

Vegetation growth is poor because 
sunlight does not reach swale. 
Evaluate vegetation suitability. 

   

Poor 
Vegetation 
Coverage 

When vegetation is sparse or bare or 
eroded patches occur in more than 
10% of the swale bottom. Evaluate 
vegetation suitability. 

   

Sediment 
Accumulation 

Sediment depth exceeds 2 inches or 
covers more than 10% of design area. 

   

Standing Water When water stands in the swale 
between storms and does not drain 
freely. 

   

Flow spreader 
or 
Check Dams 

Flow spreader or check dams uneven or 
clogged so that flows are not uniformly 
distributed through entire swale width. 

   

Constant 
Baseflow 

When small quantities of water 
continually flow through the swale, 
even when it has been dry for weeks 
and an eroded, muddy channel has 
formed in the swale bottom. 

   

Inlet/Outlet Inlet/outlet areas clogged with 
sediment and/or debris. 

   

Erosion/ 
Scouring 

Eroded or scoured swale bottom due 
to flow channelization, or higher flows. 
Eroded or rilled side slopes. 

   

Eroded or undercut inlet/outlet 
structures 

* Maintenance: Enter 0 if satisfactory, 1 if maintenance is needed (include WO#).  Enter 2 if maintenance was 
performed same day. 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 

                                                           



3. Vegetated Filter Strip Inspection and Maintenance Checklist 
 

Date:   Work Order #:  

Type of Inspection: � post-storm � annual � routine � post-wet season � pre-wet season 

Facility:   Inspector(s):  
 

Defect Conditions When Maintenance 
is Needed 

Inspection 
Result (0, 
1, or 2)† 

Date 
Maintenance 
Performed 

Comments of Action(s) 
Taken to Resolve Issue 

Appearance Untidy    

Trash and 
Debris 
Accumulation 

Trash and debris accumulated on the 
filter strip. 

   

Vegetation When the grass becomes excessively tall 
(greater than 10-inches); when nuisance 
weeds and other vegetation starts to 
take over. 

   

Excessive 
Shading 

Grass growth is poor because sunlight 
does not reach swale. Evaluate grass 
species suitability.  

   

Poor Vegetation 
Coverage 

When grass is sparse or bare or eroded 
patches occur in more than 10% of the 
swale bottom. Evaluate grass species 
suitability. 

   

Erosion/Scourin
g 

Eroded or scoured areas due to flow 
channelization, or higher flows. 

   

Sediment 
Accumulation 
on Grass 

Sediment depth exceeds 2 inches.    

Flow spreader Flow spreader uneven or clogged so that 
flows are not uniformly distributed 
through entire filter width. 

   

 

 

† Maintenance: Enter 0 if satisfactory, 1 if maintenance is needed (include WO#).  Enter 2 if maintenance was 
performed same day. 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 

                                                           



4. Infiltration BMP Inspection and Maintenance Checklist 
 

Date:   Work Order #:  

Type of Inspection: � post-storm � annual � routine � post-wet season � pre-wet season 

Facility:   Inspector(s):  
 

Defect Conditions When Maintenance 
is Needed 

Inspection 
Result (0, 
1, or 2)* 

Date 
Maintenance 
Performed 

Comments of Action(s) 
Taken to Resolve Issue 

Appearance, 
vegetative 
health 

Mowing and trimming vegetation is 
needed to prevent establishment of 
woody vegetation, and for aesthetic and 
vector reasons. 

   

Vegetation Poisonous or nuisance vegetation or 
noxious weeds. 

   

Excessive loss of turf or ground cover (if 
applicable). 

Trash & Debris Trash and debris > 5 cf/1,000 sf (one 
standard size garbage can). 

   

Contaminants 
and 
Pollution 

Any evidence of oil, gasoline, 
contaminants or other pollutants. 

   

Erosion Undercut or eroded areas at inlet or 
outlet structures. 

   

Sediment and 
Debris 

Accumulation of sediment, debris, and 
oil/grease on surface, inflow, outlet or 
overflow structures. 

   

Accumulation of sediment and debris, in 
sediment forebay and pretreatment 
devices. 

Water drainage 
rate 

Standing water, or by visual inspection of 
wells (if available), indicates design drain 
times are not being achieved (i.e., within 
72 hours). 

   

Media clogging 
surface layer 

Lift surface layer (and filter fabric if 
installed) and check for media clogging 
with sediment (function may be able to 
be restored by replacing surface 
aggregate/filter cloth). 

   

Media clogging Lift surface layer (and filter fabric if 
installed) and check for media clogging 
with sediment (partial or complete 
clogging which may require full 
replacement). 

   

 

* Maintenance: Enter 0 if satisfactory, 1 if maintenance is needed (include WO#).  Enter 2 if maintenance was 
performed same day. 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 

                                                           



5. Permeable Pavement Inspection and Maintenance Checklist 
 

Date:   Work Order #:  

Type of Inspection: � post-storm � annual � routine � post-wet season � pre-wet season 

Facility:   Inspector(s):  
 

Defect Conditions When Maintenance 
is Needed 

Inspection 
Result (0, 
1, or 2)* 

Date 
Maintenance 
Performed 

Comments of Action(s) 
Taken to Resolve Issue 

Sediment 
Accumulation 

Sediment is visible    

Missing 
gravel/sand fill 

There are noticeable gaps in between 
pavers 

   

Weeds/mosses 
filling voids 

Vegetation is growing in/on permeable 
pavement 

   

Trash and 
Debris 
Accumulation 

Trash and debris accumulated on the 
permeable pavement. 

   

Dead or dying 
vegetation in 
adjacent 
landscaping 

Vegetation is dead or dying leaving bare 
soil prone to erosion 

   

Surface clog Clogging is evidenced by ponding on the 
surface 

   

Overflow clog Excessive buildup of water accompanied 
by observation of low flow in observation 
well (connected to underdrain system) 

   

If a surface overflow system is used, 
observation of an obvious clog 

Visual 
contaminants 
and 
pollution 

Any visual evidence of oil, gasoline, 
contaminants or other pollutants. 

   

Erosion Tributary area exhibits signs of erosion 
or is noticeably not completely stabilized. 

   

Deterioration/ 
Roughening 

Integrity of pavement is compromised 
(i.e., cracks, depressions, crumbling, 
etc.) 

   

Subsurface Clog Clogging is evidenced by ponding on the 
surface and is not remedied by 
addressing surface clogging. 

   

* Maintenance: Enter 0 if satisfactory, 1 if maintenance is needed (include WO#).  Enter 2 if maintenance was 
performed same day. 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 

                                                           



 

Source: City of Santa Barbara Storm Water BMP Guidance Manual (June 2008) 
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I. Overview 

This manual is a summary of routine maintenance activities for the design of Natural Drainage System (NDS) Projects.  Several non-routine 
maintenance activities are also included within this chart.  The manual is divided into four service levels for the vegetation section and three service 
levels for the hardscape and Infrastructure section. For some design elements, the service levels are very similar.   
 

 
This chart is intended to be a Maintenance Manual for scheduling and performing maintenance activities. The manual features images and descriptions 
for vegetation, hardscape, infrastructure, and infiltration rates. It includes NDS sites used currently in Seattle and several images from NDS projects in 
other municipalities.  It is important to realize that no single project includes every design element.  (That is, all the NDS portrayed in this chart will NOT 
be found within a given NDS project.)  Maintenance crew coordinators need to use the relevant maintenance categories for a given project per the NDS 
Service Agreement.  
 
 

 
II. How to Use This Manual 

The successful use of this manual hinges on the inspection of project features, which in turn triggers the appropriate maintenance activities. To use this 
chart first select the desired Service Level for maintenance on an existing NDS project, then maintenance crews will inspect the system for the 
conditions listed in the left-hand column of the chart.  Note that the desired service level may vary from project to project, based on the NDS goals, the 
project location, the project age (i.e. whether or not the plants have successfully established), and economic considerations.  The descriptions and 
images for each service level may be used to help determine by visual inspection whether recommended maintenance activities, in the right-hand 
column, will need to be performed.   

 
III. Contacts 
 

 
 
 
 

 

Name Phone Number Title 

Drena Donofrio 206-571-1566 GSI O&M Asset Manager 
Deb Heiden 206-386-1802 Urban Ecosystems Asset 

Manager 
Tracy Tackett 206-386-0052 GSI Program Manager 
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Table I. Landscape and Vegetation Manual 
Service 
Category 

Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service  D 
(Poor Effort) 

Aesthetics 
(vegetation 
and trash) 

 
 Vegetation 

 Healthy and attractive 
 No bare spots 
 Plant palette is working for 
facility 

 At least 95% survival of 
establishing plants 

 Weeds - Little or no weeds are 
present 

 Asthetics 
 Clean, distinct edges 
 Vegetation confined to planted 
areas 

 No overgrown 
appearance/dead growth 

 Mulch 
  Evenly distributed &  
approximately 4” of arborist 
woodchip mulch. No evidence 
of erosion (stabilized surfaces) 

 Limited shoulder compaction 
 Homeowner is fully maintaining 

(where applicable) 
 

 
 Vegetation 

 Healthy with a good appearance 
 Occasional bare spots 
 Plant palette is mostly working for 
facility (At least 75%) 

 Weeds - Small quantities of weeds are 
present 

 Asthetics 
 Loose edges: grass/mulch 
encroaching on swale or vice versa 

 Some vegetation overlapping into 
pedestrian areas 

 Overgrown in isolated areas with 
some dead material 

 Mulch 
 2”-4” layer of mulch is present 
 Erosion likely unless maintenance 
improved 

 Some shoulder compaction 
 Homeowner is providing some 

maintenance (where applicable) 
 Able to achieve Level A without 

complete retrofit 
 

 
 Vegetation 

 Poor vegetation health and 
appearance 

  Bare spots are frequent 
 Plant palette is not working for 
facility (75%-50%) 

 Weeds - Weeds common 
 Asthetics 

 No edges;  
 Surrounding vegetation spills into 
swale and pedestrian areas 

 Mulch 
 Mulch is less than 2” 
 Substantial eroded areas 
 Shoulder compaction 

 Homeowner is not maintaining 
swale (where applicable) 

 Unable to achieve higher service 
levels without complete retrofit 

 

 
 Vegetation 

 Poor Planted vegetation health 
and appearance 

 Bare spots are common 
 Plant palette has failed Less 
than 50% 

 Weeds - Weeds dominant 
 Asthetics 

 No edges; surrounding 
vegetation spills into swale or 
vice versa 

 Mulch 
 Mulch is absent 
 Substantial eroded areas 
 Shoulder compaction 

 Homeowner is not maintaining 
swale (where applicable) 

 Unable to achieve higher service 
levels without complete retrofit 
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Service 
Category 

Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service  D 
(Poor Effort) 

 
Special 

Considerations 
for Noxious 

Weeds 

 
Zero tolerance of Class A, B, C and 
non-designated noxious weeds 

 
Zero tolerance of Class A and B. Class C 
weeds are controlled or absent. Non-
designated weeds are controlled or 
absent. 

 
Zero tolerance of Class A weeds. 
Class B and C are controlled. Non-
designated are present (Control Prog. 
Is minimal)  

 
Zero tolerance of Class A weeds. 
Class B, C, and Non-Designated 
are largely uncontrolled except for 
public safety reasons (illegal 
dumping, obstructs vision) 
 

  
Link to King County Noxious Weed List  

 
Vegetation 

 
Lush vegetation; excellent appearance 

 

 
 

 
Mostly healthy vegetation with good 

appearance 

 

 
Mostly healthy vegetation with neglected 

appearance 

 

 
Poorly planted vegetation health and 

neglected appearance 

 

http://dnr.metrokc.gov/wlr/LANDS/weeds/laws.htm
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Service 
Category 

Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service  D 
(Poor Effort) 

 
Aesthetics 

 
Healthy, well-maintained vegetation; 

excellent appearance 

 
 

 
Appearance is good 

 

 
Moderate appearance 

 

 
Poorly maintained appearance 

 

 
Mulch 

 
Deep mulch layer(4”-6”), clean edges, 

limited compaction 

 
 

 
Some mulch(2”-4”), loose edges, some 

compaction  

 
 

 
Little mulch(Less than 2”), no defined 

edge, shoulder compaction 

 

 
No mulch present, no defined edge, 

shoulder compaction 
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Service 
Category 

Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service  D 
(Poor Effort) 

 
Weeds 

 
No weedy species present 

 
 

 
Occasional weedy species (5-10%) 

 

 
Lots of Weedy species (10-20%) 

 
 

 
Weedy species predominant (More than 

20%) 

 
 

Erosion and 
bare spots 

No erosion or bare spots 
 

 

Some erosion and bare spots (0-5%) 
 

 

Substantial erosion and bare spots (5-
10%) 

 

 
 

Completely eroded and bare spots(More 
than 10%) 
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Table II. System Functionality 
Service Category Service Level A 

(Excellent Effort) 
Service Level B 

(Good Effort) 
Service Level C 

(Moderate Effort) 
Service Level D 

(Poor Effort) 

SYSTEM 
FUNCTIONALITY 

    

Bioretention 
(vegetation & 
soils/substrate)  

 Vegetation 
 100% of swale bottom is covered  
with healthy, wetland vegetation 

 No bare spots 
 Infiltration 

 Soil is well aerated, no evidence 
of compaction 

 Water drains within 48 hours 
 Maintenance 

 No erosion, channelization or 
scouring 

 No significant sediment or debris 
accumulation 

 Vegetation 
 At least 80% of swale bottom is 
covered with healthy, wetland 
vegetation  

 Minimal bare spots 10% 
 Infiltration 

 Some evidence of  compaction (2” 
of mulch) 

 Most water drains within 24 hours, 
minimal long-term ponding 

 Maintenance 
 Some erosion, channelization or 
scouring 

 Sediment or debris accumulation 
does not affect the function of the 
facility. 

 Vegetation 
 Between 60-80%of swale bottom 
is covered with healthy, wetland 
vegetation 

 A few bare spots 10-20% 
 Infiltration 

 Compacted soils (Lack of Mulch) 
 The presence of long-term 
ponding (> 72 hours) 

 Maintenance 
 Erosion, channelization or 
scouring 

 Sediment and debris 
accumulations inhibit the water 
quality function of the facility 
without affecting conveyance 

 Vegetation 
 Less than 60% of swale bottom is 
covered with healthy, wetland 
vegetation 

 Many bare spots 
 Infiltration 

 Compacted soils (Lack of Mulch) 
 The presence of long-term 

ponding (> 72 hours) 
 Maintenance 

 Erosion, channelization or 
scouring 

 Sediment and debris 
accumulations inhibit the water 
quality and conveyance of the 
system 

Biofiltration 
(vegetation & 
soils/substrate) 

 Vegetation 
 At least 80% of swale bottom 

covered with healthy, uniformed 
fine-stemmed vegetation at 
least 18 - 24 inches high  

 No bare spots 
 Maintenance 
 No erosion, channelization or 

scouring 
 No ponding 
 No significant sediment or debris 

accumulation 

 Vegetation 
 Between 60-80% of swale bottom 

covered with healthy, uniformed fine-
stemmed vegetation at least 18 - 24 
inches high  

 A few bare spots 10% 
 Maintenance 
 Some erosion, channelization or 

scouring 
 No ponding 
 Sediment and debris does not affect 

the function of the facility. 

 Vegetation 
 Between 60-40% of swale bottom 

covered with healthy, uniformed 
fine-stemmed vegetation, of at least 
18 -24 inches high  

 Many bare spots 10-30% 
 Maintenance 
 Erosion, channelization or scouring 
 The presence of ponding 
 Sediment and debris affect the 

water quality function of the facility 
with out affecting conveyance. 

 Vegetation 
 Less than 40% of swale bottom 

covered with healthy, uniformed 
fine-stemmed vegetation, of at 
least 18 -24 inches high  

 Many bare spots 
 Maintenance 
 Erosion, channelization or 

scouring 
 The presence of ponding 

Sediment and debris accumulations 
inhibit the water quality and 
conveyance of the system 
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Service Category Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Poor Effort) 

 
Bioretention + 
biofiltration 
(vegetation & 
soils/substrate) 

 At least 100% of swale bottom is 
covered  with healthy, uniformed 
fine-stemmed wetland vegetation at 
least 18 - 24 inches high  

 Soil is well aerated, no evidence of 
vehicle compaction 

 No erosion, channelization or 
scouring 

 Water drains within 24 hours 
 No visible bare spots 
 Acceptable level of sediment or 
debris accumulation 

 80% of swale bottom is covered with 
healthy, uniformed fine-stemmed 
wetland vegetation at least 18 - 24 
inches high 

  Some evidence of  vehicle 
compaction (lack of mulch) 

 Some erosion, channelization or 
scouring 

 Most water drains within 24 hours, 
minimal long-term ponding 

 A few bare spots 10-20% 
 Acceptable level of sediment or 

debris accumulation 

 Less than 80-50% of swale bottom 
is covered with healthy, uniformed 
fine-stemmed wetland vegetation at 
least 18 - 24 inches high 

 Compacted soils 
 Erosion, channelization or scouring 
 The presence of long-term ponding 

(> 72 hours) 
 Many bare spots 
 Significant build up of sediment or 

debris 

 Less than 50% of swale bottom is 
covered with healthy, uniformed 
fine-stemmed wetland vegetation 
at least 18 - 24 inches high 

 Compacted soils 
 Erosion, channelization or 

scouring 
 The presence of long-term 

ponding (> 72 hours) 
 Many bare spots or noxious 

weeds/grass 
 Significant build up of sediment or 

debris 
Swale bottom 
vegetation 
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Service Category Service Level A 
(Excellent Effort) 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Poor Effort) 

 

Sediment or 
debris 
accumulation 

 

 
 

 

 

 

 

 

 

Conveyance 
(vegetation & 
soils/substrate) 

 Healthy vegetation 
 No erosion, channelization or 

scouring 
 No bare spots 
 No build up of sediment or debris 
 No non-designed obstructions to 

flow 
 

 Mostly healthy vegetation  
 Some erosion, channelization or 

scouring 
 Minimal bare spots 10-20% 
 Some build up of sediment or debris 
 Minimal non-designed obstructions to 

flow (over-grown vegetation, trash 
rack blockages) 

 

 Some vegetation 
 Erosion, channelization or scouring 
 Many bare spots 20-40% 
 Significant build up of sediment or 

debris 
 Significant non-designed 

obstructions to flow (over-grown 
vegetation, trash rack blockage) 

 

 Poor or no vegetation 
 Erosion, channelization or 

scouring 
 Many bare spots 40% or more 
 Significant build up of sediment or 

debris 
 Significant non-designed 

obstructions to flow (over-grown 
vegetation, trash rack blockage) 
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Table III. Hardscape Manual 

Service Category Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

HARDSCAPE 
& 

INFRA-STRUCTURE 

 
Summary 

 sediment Is minimal 
 infrastructure is always accessible 
 no competition between roots(/dense 

plant material?) and pipes 
 no trash is present 
 small accumulation of organic debris 

on grates or screens 
 limited buildup of sediment behind 

check dams or log weirs 
 no erosion or undercutting 

surrounding weir walls 
 rockery and walls are stable and 

secure 
 stormwater sedimentation structures 

less than ½ full (NPDES) 

 
Summary 

 some sediment is present 
 infrastructure is usually accessible 
 some competition between 

roots(/dense plant material?)  and pipes 
 small amounts of trash are present 
 moderate accumulation of organic 

debris on grates or screens 
 occasional large sediment deposits 

behind check dams or log weirs 
 minimal erosion and/or undercutting 

surrounding weir walls 
 occasional loose rocks; walls are 

secure 
 stormwater sedimentation structures 

less than ½ full (NPDES) 

 
Summary 

 Lots of sediment buildup is observed 
 infrastructure is mostly inaccessible 
 Significant competition between 

roots(/dense plant material?)  and pipes 
 Trash is present 
 Heavy accumulations of organic debris 

on grates or screens 
 frequent large sediment deposits 

behind check dams or log weirs 
 Erosion and/or undercutting 

surrounding weir walls 
 Loose rocks; walls are not secure 
 stormwater sedimentation structures 

less than ½ full (NPDES) 

 

 
Sedimentation 
structures— 

   TYPE 2 

 
Sediment is blocking 10% of structure 

 

 
Sediment is blocking 30% of structure 

 
 

 
Sediment is blocking 50% of structure 

 

 
□ if sediment present, remove trash 

and unwanted organic debris 
 

□  muck out / vactor structure and 
dispose of waste properly 
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Service Category Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

 
Grates and debris screens 
on catch basins (CBs)   

Accumulation of organic debris covers 
10% of structure 

 

Accumulation of organic debris covers 
30% of structure 

 

Accumulation of organic debris covers 
50% of structure 

 

□  if present, muck out / vactor catch 
basins and dispose of waste 
properly.  Clear debris and 
vegetation growth around intakes. 

□ Outlet structures—  
TYPE 2  

 

Accumulation of organic debris covers 
10% of structure 

 

Accumulation of organic debris covers 
30% of structure 

 

Accumulation of organic debris covers 
50% of structure 

 

□  remove debris and dispose of 
waste properly 
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Service Category Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

 
Flow control structures 
and overflow structures 
or pipes  

 
Accumulation of organic debris covers 

10% of structure 

 

 
Accumulation of organic debris covers 

30% of structure 

 

 
Accumulation of organic debris covers 

50% of structure 

 

 
Remove debris and vegetation 
growth and dispose of waste 
properly 

□ Log weirs and check 
dams  

Sediment deposit of check dams or log 
weirs is about 10% 

 

Sediment deposits of check dams or log 
weirs is about 30% 

 

Sediment deposits of check dams or log 
weirs is about 50% or more 

 

□ add splash-pool (rocks) to reduce 
scouring of swale-bottom for 
undercutting or eroding 

 

□   remove sediment, debris, and 
trash if ponding upstream of check-
dam 
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Service Category Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

 
Weir walls w/ flow control 
notch  
 
 
 
 
 
 
 

 
Sediment deposit downstream of check 

dams or log weirs is about 10% 

 

 
Sediment deposit downstream of check 

dams or log weirs is about 30% 

 

 
Sediment deposit downstream of check 
dams or log weirs is about 50% or more 

 

 
    add rocks to splash-pool to prevent  

scouring 
 

reinforce weir wall (non-routine)if 
leakage occurs at structure edges 

 
Rockery / boulders   

 
PHOTOS TO BE 
UPDATED (shown here 
with little vegetative 
cover, but  rocks may 
become covered in plant 
growth in well- 
established projects) 

 
 

 
10% of rocks or walls are unsecured 

 

 
30% of rocks or walls are unsecured 

 

 
50% of rocks or walls are unsecured 

 

□   ensure large rocks and boulders 
are stable   
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Service Category Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

 
Manufactured block 
sidewalls  

 
10% of rocks or walls are unsecured 

 

 
30% of rocks or walls are unsecured 

 

 
50% of rocks or walls are unsecured 

 

 
ensure blocks and bricks are stable   

Soil-wrap walls ("green 
walls")  

 
 
 
 
 
 
 
 
 
 

Erosion or undercutting of 10% is walls 
visible around rockery, walls and weirs 

 

Erosion or undercutting of 30% is visible 
around rockery, walls and weirs 

 
 

Erosion or undercutting of 50% is walls  
visible around rockery, walls and weirs 

 

□   repair as needed stabilize loose 
soil-bricks, notify vegetation crew if 
weeds present, water  needed, or 
re-planting  required  
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Table IV.  Porous Pavement Manual 
 

Level of 
Service 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

Street Infiltration rate of 20 +in/hr Infiltration rate of 10 in/hr Infiltration rate of 3 in/hr based on peak flows for 100yr design storm 3 in/hr and 
excess capacity for localized failure 

Sidewalk Infiltration rate of 20 +in/hr Infiltration rate of 10 in/hr Infiltration rate of 1 in/hr   

  
   

Test infiltration rates per SPU 
Materials Lab procedure.  

  Pressure wash @2500 psi bi-
annually 

Pressure wash @ 2500 psi annually Pressure wash @ 2500 psi annually   

  
   

Pressure wash pavement with an 
industrial machine 
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Level of 
Service 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

  Remove 100% of Garbage  Remove 75% of Garbage  Remove 20% of Garbage   
  

   

Remove all garbage and debris as 
required with wire brush, broom, or 
pressure washer. Dispose of debris 
and garbage off site.  

  Remove 100% vegetation growth 
(moss/creeping plants) adjacent to 
pavement 

Remove 75% vegetation growth 
(moss/creeping plants) adjacent to 
pavement 

Remove 40% vegetation growth 
(moss/creeping plants) adjacent to 
pavement 

  

  
   

Vegetated, landscaped, eroded, or 
soiled areas need to be maintained 
to prevent growth on to porous 
pavement, debris clogging, and 
lateral transport of adjacent 
materials. Keep joints free of 
material mechanically, with a weed 
burner, or pressure washer.  
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Level of 
Service 

Service Level B 
(Good Effort) 

Service Level C 
(Moderate Effort) 

Service Level D 
(Low Effort) 

Recommended Maintenance 
Activities 

Infiltratio
n Failure 

Any evidence ponding water needs to be reported to USM Green Stormwater Infrastructure O&M Asset Manager 
for monitoring and restoration. Contact: Drena Donofrio at 206-571-1566 

  

Misc.  Inspect pavement for spalling, 
cracking edges, pot holes, 
depressions, large cracks, skid 
resistance, and raveling concrete 2X 
per year.  

Inspect pavement for spalling, 
cracking edges, pot holes, 
depressions, large cracks, skid 
resistance, and raveling concrete 
1X per year.  

Inspect pavement for spalling, 
cracking edges, pot holes, 
depressions, large cracks, skid 
resistance, and raveling concrete 
every other year.  

SPU Materials lab (to quantify 
variability in field testing) 

  Pavement condition survey every 2 
years  

Pavement condition survey every 3 
years 

Pavement condition survey every 7 
years 

SDOT - contact Ben Hansen or 
current manager 

  Address all safety issue to SDOT Contact 684-ROAD for repair. 
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Table V. Other Elements 

 
Service 

Category 

 
Service Level B 

(Good Effort) 

 
Service Level C 

(Moderate Effort) 

 
Service Level D 

(Low Effort) 

 
Recommended Maintenance Activities 

 
OTHER 

ELEMENTS 

 
 up to 10% blockage caused by 
organic matter, sediment, debris 
or trash 

 irrigation system functions 
properly with no blockages or 
breaks in drip system  

 ponding only to intended depth 
(varies by location) 

 pond capacity is maintained 
 no liner leakages reported 

 
 between 10-30% blockage 
caused by organic matter, 
sediment, debris or trash 

 irrigation system functions 
properly with no blockages or 
breaks in drip system  

 ponding only to intended depth 
(varies by location) 

 some sediment may reduce 
pond capacity 

 no liner leakages reported 

 
 more than 30% blockage caused 
by organic matter, sediment, 
debris or trash 

 irrigation system has occasional 
blockages or breaks in drip  lines  

 ponding only to intended depth 
(varies by location) 

 sediment  buildup causes 
reduced pond capacity 

 no leakages reported 

 
 

 
□ Curb cuts 

 
Curb is up to 10% blocked 

 

 
Curb is between 10-40% blocked 

 

 
Curb is above 40% blocked 

 

 
□ remove trash and organic debris and dispose 

properly 
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Service 

Category 

 
Service Level B 

(Good Effort) 

 
Service Level C 

(Moderate Effort) 

 
Service Level D 

(Low Effort) 

 
Recommended Maintenance Activities 

Culverts Culvert is up to 10% blocked 

 

Culvert is between 10-40% blocked 

 

Culvert is more than 40% blocked 

 

remove trash and organic debris and dispose properly 

□ Irrigation systems 
(for establishing 
vegetation) 

 

holes in drip irrigation correspond with 
plant locations; nozzles have  no  

breaks, leaks, or blocks 

 

plants and drip holes mostly aligned 
minimal seeping of water when 

system is off; no breaks or blockages 

 

system has breaks or leaks; vegetation 
is not being adequately watered; 

complaints of ponding  

 

repair as needed (for establishing vegetation 0-3 years 
old) 
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Service 

Category 

 
Service Level B 

(Good Effort) 

 
Service Level C 

(Moderate Effort) 

 
Service Level D 

(Low Effort) 

 
Recommended Maintenance Activities 

Porous/pervious 
pavers 

water infiltrates well, pavers are up to 
10% clogged or minimal ponding is 

observed 

 

water infiltrates well, pavers are 
between 10-40% clogged and minimal 

ponding is observed 

 

water does not infiltrate well, pavers 
are more than 40% clogged 

 

 

vactor debris, weed burn as required 
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Table VI.  Infiltration 

Infiltration 
Failure 

Any evidence of a cell holding water for more than 24 hours needs to be reported to USM Green Stormwater Operations and 
Maintenance Asset Manager for monitoring or retrofitting.  
 
Contact: Drena Donofrio at 206-571-1566 
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Table VII.  Safety, Spill Prevention and Response, and Pest Control 

 
Service 

Category 

 
Service Level A 

(Excellent Effort) 

 
Service Level B 

(Good Effort) 

 
Service Level C 

(Moderate Effort) 

 
Service Level D 

(Low Effort) 

 
SAFETY, 

MOBILITY, 
ACCESS 

 Vegetation causes no visibility (line 
of sight) or driver safety issues 

 Infrastructure is always accessible 
and has clear access path 

 Vegetation around infrastructure is 
maintained at height to prevent 
damage during routine 
maintenance 

 Fire hydrant access clearly visible 
and accessible 

 Vegetation does not impede 
pedestrian access 

 Vegetation causes minimal visibility 
(line of sight) or driver safety issues 

 Infrastructure is mostly accessible 
and has access path 

 Most vegetation around infrastructure 
is maintained at height to prevent 
damage during routine maintenance 

 Fire hydrant access clearly visible 
and accessible 

 Vegetation does not impede 
pedestrian access 

 Vegetation causes visibility (line of 
sight) or driver safety issues 

 Infrastructure is not accessible and 
has clear access path 

 Vegetation around infrastructure is 
will be damaged during routine 
maintenance 

 Fire hydrant access clearly visible 
and accessible 

 Vegetation does not impede 
pedestrian access 

 Vegetation causes visibility (line 
of sight) or driver safety issues 

 Infrastructure is not accessible 
and has clear access path  

 Vegetation around infrastructure 
is will be damaged during routine 
maintenance 

 Fire hydrant access clearly visible 
and accessible 

 Vegetation does not impede 
pedestrian access 

  

 
 

 

 

 

 

 

 

 
SPILL 
PREVENTION 

 Exercise spill prevention measures whenever handling or storing potential contaminants. 
 Fertilizers, Herbicides, Fungicides and Insecticides are prohibited in GSI. 
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SPILL 
RESPONSE 
 

 Clean up spills as soon as possible to prevent contamination of stormwater. 

PEST CONTROL Insects:  
 Standing water remains in the basin for time periods suitable to insect development.  
 Identify the cause of the standing water and take appropriate actions to address the problem. 

 
Rodents:  

 Rodent holes are present near the facility. 
 Fill and compact soil around the holes. 
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LID Codes



 Project Memo  
 

 TACOMA 
 2215 North 30th Street 
 Suite 300 
 Tacoma, WA  98403-3350 
 253.383.2422 TEL 
 253.383.2572 FAX 
  
 www.ahbl.com 

 

Civil Engineers • Structural Engineers • Landscape Architects • Community Planners • Land Surveyors • Neighbors 

TO:   Gary Armstrong, Town Administrator 

  Nick Bond, Town Planner, Planning Department 

FROM:  Wayne E. Carlson, Brad Medrud, & Natasha Ali-Khan 
 
CC: Bruce Wulkan (Puget Sound Partnership) and Duane Fagergren (Puget Sound 

Partnership) 
 
DATE:   April 18, 2008 
 
PROJECT:  Puget Sound Partnership - Eatonville 
 
PROJECT #:  207700.30 
 
SUBJECT:  Municipal Code Review 
              
 
AHBL has reviewed those portions of your code we discussed in our teleconference on February 20, 
2008, to determine if there are any challenges to implementing low impact development (LID) 
techniques.  This review has helped us gain a better understanding of how your Municipal Code 
functions and identify areas to integrate LID techniques.  We intend to discuss these findings at our first 
meeting with you on April 22, 2008. 
 
The sections we reviewed were: 
 

♦ 16.53 BMPs for Construction and Site Development 
♦ 16.54 Stormwater Management and Erosion Control 
♦ 17.17 Planned Unit Development 
♦ 17.18 General Design for All Land Subdivision  
♦ 18.04 District Regulations 
♦ 18.05 Off Street Parking and Loading Requirements 
♦ 18.07 Landscaping Regulations  
♦ Engineering and Design Standards and Drawings (EDDS) 
♦ Stormwater Management Program, Draft Report dated January 2003 
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Below are our findings as well as a general synopsis on each of the different areas of the Municipal 
Code and their relationship to LID. 
 
1. Best Management Practices for Construction and Site Development 

Section 16.53 
While this section does not hold any clear impediments to LID, the implementation of LID best 
management practices (BMPs) could be included as part of these general standards.  We could 
either embellish this section of the code to include specific LID BMPs or we could incorporate an 
LID Chapter in the Town’s code which would include a list of specific construction BMPs that will 
afford protections for LID projects appropriate to the Town including vegetation and soil 
protection, construction phasing and staging, soil stock piling and BMP management.  The LID 
BMPs incorporated into the code would be tailored to the Town’s requirements taking into 
account the limitations or any potential conflicts with existing Town policies, codes or 
regulations.  

 
2. Stormwater Management and Erosion Control 

Section 16.54 
Eatonville’s Stormwater Management and Erosion Control Chapter is already fairly LID 
compatible, with provisions to preserve, replace or enhance existing native vegetation as well as 
allowing for experimental BMP’s.  While the purpose statement is consistent with LID practices, 
there are not specific regulations to in this section of the code to support the intention.  As noted 
above in Section 16.54, we recommend incorporating an LID Chapter in the Town’s code which 
would include a list of specific LID BMPs appropriate to Eatonville.  Later, in Section 18.07, we 
will discuss recommendations to implement LID practices within the landscape code. 

 
3. Planned Unit Development 

Section 17.17 
Since this section is very brief and only includes a statement of the intention, Planned Unit 
Development standards will be more fully discussed in Section 18.04 District Regulations. 

 
4. General Design Standards for All Land Subdivisions  
 

a. Subdivisions, Generally 
Reducing impervious surface coverage in site development is one important component 
of LID design. The LID Technical Guidance Manual for Puget Sound (January 2005) 
identifies LID as a stormwater management strategy that emphasizes conservation and 
use of natural site features with distributed, small-scale stormwater controls to more 
closely mimic hydrologic patterns in residential, commercial, and industrial settings. For 
the most part, subdivision codes tend to have little content that would inherently conflict 
with LID.  However, in most communities, transportation facilities such as roads, 
associated curbs and gutters, sidewalks, and parking lots comprise the largest 
percentage of impervious surface.  These transportation related standards and 
improvements, which are often directly referenced in subdivision regulations, usually 
pose the greatest challenge to implementing LID techniques. 

 
b. Eatonville Subdivision 

General Design Standards for all Land Subdivisions - Section 17.18 
After reviewing this chapter, we found that this section of the code does not have much 
in the way of impediments to LID, however existing standards could be adjusted to 
further encourage the use of LID practices.  The language regarding clearing and 
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grading could be embellished (Section 12.18.070) to not only minimize clearing and 
grading where possible, but to actively preserve existing trees and vegetation.  
Recommendations for tree retention and preservation standards will be more fully 
described in Section 18.07 Landscaping Regulations. 
 
Section 17.18.100 Streets, includes the street right-of-way width for standard street 
types within the Town.  We will recommend that Eatonville consider reducing the width 
of the paved drive surface within the street right-of-way where appropriate. We will 
discuss potential street standard revisions under Engineering and Design Standards and 
Drawings (EDDS). We will primarily address the smaller, local roads as opposed to 
larger arterials.  
 
Again, in section 17.18.140 Topography, we would recommend language that more 
strongly recommends minimizing alterations to the site’s natural topography. 

 
5. District Regulations 

Section 18.04 
Eatonville’s District Regulations are already fairly LID compatible, with maximum site coverage 
standards included for each of the residential types. As mentioned in Section 16.53, we 
recommend incorporating a separate LID Chapter in the Town’s code which would provide more 
detail regarding techniques.  
 
In C-1 Downtown Commercial District, the site coverage is currently 100 percent.  Since one of 
the primary impediments to LID is lot coverage standards that don’t stipulate minimizing lot 
coverage, we recommend reducing the lot coverage in this zone, recommending options to 
reduce effective imperviousness, and exploring providing additional open space on a 
neighborhood level.  

   
Planned Unit Development - Section 18.04.190 
Within the Planned Unit Development, the flexibility in site design is more amenable to LID 
techniques and practices.  We suggest adding language to the PUD purpose statement 
encouraging the use of LID design techniques and LID projects.  Additionally, the inclusion of a 
standard for maximum lot coverage within the development standards section would further 
allow for the implementation of LID practices.  Under the open space provision for PUD’s, we 
recommend adding language regarding tree preservation and retention, which would be further 
detailed in Sections 18.07 – landscaping and in the chapter on construction site controls, 
Chapter 16.53.  Regarding standards for minimum private street pavement widths, we will 
recommend that Eatonville consider reducing the width of the paved drive surface within the 
street right-of-way where appropriate.  There is already existing language that these standards 
may be modified upon review and approval of the Town fire chief and the Town public works 
director providing they are sufficient to maintain emergency access and traffic safety.  
 
While the PUD Chapter (Section 18.04.190), includes provisions for stormwater drainage that is 
accomplished using natural on-site drainage features for a density bonus of 2 percent, this 
section could be further embellished with additional requirements or recommendations for other 
LID techniques such as rain gardens and bioretention facilities.  We would recommend including 
these standards in the landscape standards, Section 18.07.  Additionally, a 4 percent density 
bonus is provided in the PUD code for a minimum of 15 percent native vegetation retention 
within the site design. We would suggest increasing the amount of native vegetation retention 
required and including a provision for native soils protections. 
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6. Off Street Parking and Loading Requirements 
 

In many communities, parking lots are second only to roads as a source of impervious surface 
coverage. Reducing impervious surfaces associated with parking can be achieved in a variety of 
ways such as: 
 Reduce the minimum number of parking stalls 
 Specify a maximum number of parking stalls that cannot be exceeded 
 Reduce parking space dimensions and circulation corridors and/or provide for higher 

percentage of compact stalls 
 Limit the amount of impervious surface coverage and provide direction for the use of 

pervious pavement and other materials  
 

Reducing the effective impervious surface area of parking is equally important, and can be 
mitigated by interrupting massive sheet run-off through landscaping and planting islands.  
Originally, the main purpose behind most planting islands was aesthetic.  However, slight 
modifications to planting details and plant selection can allow planting islands to fulfill 
stormwater functions as well as provide an aesthetic benefit. 

 
Section 18.05 
We recommend adding provisions to the code that directly address reducing the overall size of 
impervious surfaces in parking lots as well as provisions for the use of pervious paving, as 
specifically described in the items bulleted above. Our recommended revisions will be based on 
the LID Technical Guidance Manual for Puget Sound (January 2005) and previous comparisons 
of impervious surface coverage in various codes. These code revisions will include detail 
drawings for LID parking lot design, and refer to the landscaping and stormwater drainage 
details, so that the incorporation of LID is consistent throughout various sections.  

 
7. Landscaping Regulations 
 

Section 18.07  
Landscaping and the retention of native vegetation are two LID tools that can play a key role in 
reducing stormwater runoff, providing ecological habitat, and preserving natural drainage 
patterns.   
 
After reviewing the chapter, we found the existing landscape code could be modified to 
encourage the implementation of LID practices and techniques.  Some of these practices could 
include provisions for native tree retention, encouraging the use of native Pacific northwest and 
drought-tolerant plant materials, inclusion of bioretention swales and other surface water/water 
quality structures incorporated into landscape areas, mulching standards and the protection of 
significant/special trees.  

 
We recommend the inclusion of an LID option in the landscape standards which would discuss 
standards for soil preparation techniques, mulching and the use of native, drought-tolerant 
species.   In addition, low impact incentives by way of offering increased plant spacing in 
exchange for implementation of LID practices and techniques could be implemented. 
 
We also recommend the inclusion of tree retention standards.  While “special trees” are 
currently defined in the zoning code, as trees significant due to their size, age, species or variety 
or historical importance, there are not currently standards for special tree retention.  A standard 
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could be established for special trees such as all deciduous trees over 12-inches diameter-at-
breast-height (DBH) and all coniferous trees 18-inches DBH.  The standards could establish 
retention standards for special trees and replacement ratios for the removal of special trees.  
The requirement for submittal of a Tree Preservation Plan that identifies trees to be preserved, 
as well as those to be removed could be made necessary for Preliminary Plats, PUD’s and 
commercial projects.  
 
Alternately, some communities address vegetation retention through a tree count per acre or 
canopy cover where canopy coverage is expressed as a percentage of site area. We could 
introduce the concept of “Tree Canopy Cover” which would enhance the existing special tree 
retention requirements through establishing a system of tree unit credit requirements.  The Tree 
Canopy Cover would provide further guidance on the relationship between tree maturity, canopy 
coverage, and corresponding tree credits as well as potential hazards. 

 
We also recommend that landscape standards for stormwater facilities be included in this 
section. This would involve provisions for curvilinear-type stormwater facilities to mimic natural 
ponds or wetlands containing appropriate native or engineered soils and planted with 
appropriate native plant species. Design considerations for stormwater facilities including 
reducing the need for fencing by designing safe ponds with gentle side slopes and other options 
that allow stormwater facilities to double as landscape amenities would be proposed.   

 
Finally, we will recommend including an appendix with detailed descriptions of species native to 
the Pacific Northwest.   

 
8. Engineering and Design Standards and Drawings (EDDS)  
 

With respect to the road sections and other improvements described in the Eatonville Road and 
Storm Standards, the primary impediments to LID that we noticed are that the Town’s 
requirements for traditional street design with curb, gutter, and sidewalks, specifically the 
primary use of vertical curb.  Curb and gutter requirements in street construction can limit 
opportunities for LID stormwater management techniques such as roadside bioretention swales. 
Therefore, we will recommend alternative cross-sections that reflect the following LID road 
design principles: 

• Roads that are canted or pitched to a bioretention swale 
• Curbs and gutters with “breaks” to allow surface water to enter the bioretention 

facility 
• Sections consistent with manufacturer recommendations for alternative surfacing 

materials for sidewalks, parking, and vehicular travel. 
 

We will also recommend that Eatonville consider reducing the width of the paved drive surface 
within a right-of-way.  Currently, there is some variability in the required widths for right-of-ways 
(ROW’s), paved travel lanes and sidewalks.  The flexibility between various ROW widths and 
travel lanes affords the opportunity for bioretention swales or other onsite infiltration techniques 
as an alternative to traditional curb and gutter.  Anticipated revisions will likely target lower traffic 
local roads as opposed to highways or larger roads.   
 
As far as sidewalk maintenance and construction, we can provide a chapter that covers proper 
construction/installation, and maintenance for LID projects that would include sidewalks. 

 
9. Stormwater Management Program Draft Report – Prepared by RW Beck, January 2003 
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Section 5.2.1.1- 5.2.1.3; 5.2.1.7 (Stormwater Regulations) and Section 7 (Operation & 
Maintenance) 
 
Best Management Practices (Section 16.53) and Stormwater Management and Erosion Control 
(Section 16.54) were previously discussed in this memo.  Since, this report incorporates much 
of the existing Municipal Code that was discussed in these sections, our recommendations 
remain the same.  
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Chapter 16.53 
BEST MANAGEMENT PRACTICES FOR CONSTRUCTION AND SITE DEVELOPMENT 
 
Sections: 
16.53.010 Protection for storm sewer inlets. Definitions 
16.53.020 Dust control. Performance Standards 
16.53.030 Stockpile management. 
16.53.040 Construction entrances. 
16.53.050 Erosion control facilities must be maintained. 
16.53.060 030. Failure to comply. 
 
16.53.010 Protection for storm sewer inlets. 
Storm sewer inlets receiving water from a project site during construction or site development 
shall be protected so that sediment-laden water will be filtered before entering the conveyance 
system. (Ord. 2005-20 § 1, 2005). 
 
16.53.020 Dust control. 
As necessary in the event that sediment is being visibly transported from a construction or 
development site across property boundaries, or by order of the administrator or designee, the 
proponent shall spray soil with water or approved dust palliative. 
(Ord. 2005-20 § 1, 2005). 
 
16.53.030 Stockpile management. 
Soil stockpiles shall be set back at least 50 feet from down gradient drainage features (e.g., 
channels, catch basins, detention ponds, pavement, stream banks, and environmentally 
sensitive areas). No material shall be stockpiled on pavement without authorization from the 
administrator or designee which will be conditional on implementation of a procedure to prevent 
sediment transport. 
(Ord. 2005-20 § 1, 2005). 
 
16.53.040 Construction entrances. 
Construction site entrances are egress points for vehicles onto paved roadways. All projects 
which have vehicular traffic shall have a means to prevent vehicles from tracking soils from the 
site. The administrator or designee may require that access points, roads, tire washing areas, 
and parking areas be constructed and maintained to keep sediment confined to the construction 
or development site. Vehicles shall only use designated access points to access a construction 
or development site. The access point(s) shall be maintained to prevent the transport of 
sediment onto public streets and rights-of-way. Should sediment be tracked off-site, sediment 
shall, on a daily basis, be shoveled and swept from the paved surface before washing. (Ord. 
2005-20 § 1, 2005). 
 
16.53.050 Erosion control facilities must be maintained. 
Erosion control facilities shall not be allowed to fall into disrepair. The proponent or designee 
shall inspect facilities during and after rainfall events to ensure that they continue to function 
effectively.  Repairs shall be made as soon as possible during rainfall events. (Ord. 2005-20 § 1, 
2005). 
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16.53.010 Definitions. 
A. “Best Management or Development Practices (BM/DPs), Best Management Practice (BMP)” 

shall mean the schedules of activities, prohibitions of practices, maintenance procedures, 
and structural and/or managerial practices, that when used singly or in combination, prevent 
or reduce the release of pollutants and other adverse impacts to waters of Washington state. 

B. “Buffer or Buffer Zone” shall mean the zone contiguous with a sensitive area that is required 
for the continued maintenance, function, and structural stability of the sensitive area.  The 
critical functions of a riparian buffer (those associated with an aquatic system) include 
shading, input of organic debris and coarse sediments, uptake of nutrients, stabilization of 
banks, interception of line sediments, overflow during high water events, protection from 
disturbance by humans and domestic animals, maintenance of wildlife habitat, and room for 
variation of aquatic system boundaries over time due to hydrologic or climatic effects.  The 
critical functions of terrestrial buffers include protection of slope stability, attenuation of 
surface water flows from stormwater runoff and precipitation, and erosion control.  

C. “Caliper” shall mean the diameter of any tree trunk as measured at a height of four feet 
above the ground on the upslope side of the tree. 

D. “Creek” shall mean those areas where surface waters flow sufficiently to produce a defined 
channel or bed. A defined channel or bed is indicated by hydraulically sorted sediments or 
the removal of vegetative litter or loosely rooted vegetation by the action of moving water. 
The channel or bed need not contain water year around. This definition is not meant to 
include storm water runoff devices or other entirely artificial watercourses unless they are 
used to store and/or convey pass-through stream flows naturally occurring prior to 
construction. 

E. “Clearing” shall mean the act of cutting and/or removing vegetation. This definition shall 
include grubbing vegetation. 

F. “Clearing and Grading Permit” shall mean the written approval of the Town of Eatonville 
Town Planner or designee to proceed with the act of clearing property within the town limits 
of Eatonville. The Clearing and Grading Permit includes the associated approved plans and 
any conditions of approval as well as the permit form itself. 

G. “Critical Area” shall mean any area designated as a critical area pursuant to RCW 
36.70A.170 and Chapter 15.16 EMC. 

H. “Degradation” shall mean degradation of an area includes, but is not limited to, impacts such 
as sedimentation, erosion, and loss of shading, light, and noise. 

I. “Developed lot” shall mean a lot or parcel of land upon which a structure(s) is located, which 
cannot be more intensively developed pursuant to the town zoning code, and which cannot 
be further subdivided pursuant to town subdivision regulations. 

J. “Development” shall mean any activity that requires federal, state, or local approval for the 
use or modification of land or its resource.  These activities include, but are not limited to, 
subdivision and short subdivisions; binding site plans; planned unit developments; variances; 
shoreline substantial development; clearing activity; excavation; embankment; fill and grade 
work; converting fallow land or undeveloped land to agricultural purposes; activity 
conditionally allowed; building or construction; revocable encroachment permits; and septic 
approval. 

K. “Development Area” shall mean an area where the movement of earth, or a change in the 
existing soil cover (both vegetative and nonvegetative) and/or the existing soil topography 
occurs as a result of an applicant’s development plans. 

L. “Drainage Plan” shall mean a plan for receiving, handling, and transporting surface water or 
groundwater runoff within the site. 

M. “Drip line” of a tree shall be described by a line projected to the ground delineating the 
outermost extent of foliage in all directions. 

N. “Dry Season” shall mean the period of May 1 through September 30.  
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O. “Ecology” shall mean Washington State Department of Ecology. 
P. “Engineered Fill” shall mean soil fill, which is wetted or dried to near its optimum moisture 

content, placed in lifts of 12 inches or less and each lift compacted to a minimum percent 
compaction as specified by a geotechnical engineer. 

Q. “Erosion” shall mean the wearing away of the land surface by running water, wind, ice, or 
other geological agents, including such processes as gravitational creep.  Also, the 
detachment and movement of soil or rock fragments by water, wind, ice, or gravity.  The 
following terms are used to describe different types of water erosion: 

1. Accelerated erosion – Erosion much more rapid than normal or geologic erosion, 
primarily as a result of the influence of the activities of humans or, in some cases, of the 
animals or natural catastrophes that expose bare surfaces (e.g., fires). 
2. Geological erosion – The normal or natural erosion caused by geological processes 
acting over long geologic periods and resulting in the wearing away of mountains, 
building up of floodplains, coastal plains, etc.  Synonymous with natural erosion.  
3. Gully erosion – The erosion process whereby water accumulates in narrow channels 
and, over short periods, removes the soil from this narrow area to considerable depths, 
ranging from one (1) to two (2) feet to as much as seventy-five (75) to one hundred (100) 
feet. 
4. Natural erosion – Wearing away of the earth’s surface by water, ice, or other natural 
agents under natural environmental conditions of climate, vegetation, etc., undisturbed 
by humans.  Synonymous with geological erosion. 
5. Normal erosion – The gradual erosion of land used by humans, which does not 
greatly exceed natural erosion. 
6. Rill erosion –     Erosion processes in which numerous small channels only several 
inches deep are formed; occurs mainly on recently disturbed and exposed soils. 
7. Sheet erosion – The removal of a fairly uniform layer of soil from the land surface by 
runoff. 
8. Splash erosion – The spattering of small soil particles caused by the impact of 
raindrops on wet soils.  The loosened and spattered particles may or may not be 
subsequently removed by surface runoff. 

R. “Excavation” shall mean the removal of material such as earth, sand, gravel, rock, or asphalt. 
S. “Fill” shall mean earth, sand, gravel, rock, asphalt, or other solid material used to increase the 

ground surface elevation or to replace excavated material. 
T. “Filling” shall mean the act of placing fill material (earth, sand, gravel, rock, asphalt, or other 

solid material) on any soil surface, natural vegetative covering, or other fill material to raise 
the ground elevation or to replace excavated material. 

U. “Geotechnical Engineer” shall mean a professional engineer currently registered in the state 
of Washington, qualified by reason of experience and education in the practice of 
geotechnical engineering, and designated by the owner as the geotechnical engineer of 
record for the project. 

V. “Grading” shall mean the movement of earth material through mechanical or other means to 
create the finished surface and contour of a project site. 

W. “Grubbing” shall mean the act of removing vegetation by the roots. 
X.  “Ground cover” as defined in 18.02.172, shall mean low-growing vegetative materials with a 

mound or spreading manner of growth that provides solid cover within two years after 
planting. Examples include sod or seed lawn, ivy, junipers, cotoneaster, etc. (Ord. 94-06 § 
2,1994).   

Y.  “Impervious Area” shall mean a hard surface area (e.g., parking lot or rooftop) that prevents 
or impedes the entry of water into the soil, thus causing water to run off the surface in greater 
quantities or at an increased rate of flow. 
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Z. “Lakes” shall mean natural or artificial bodies of water of two or more acres and/or where the 
deepest part of the basin at low water exceeds two meters (6.6 feet). Artificial bodies of water 
with a recirculation system approved by the public works department are not included in this 
definition. 

AA. “Land development permit” shall mean a preliminary or final plat for a single-family 
residential development; a building permit; site plan; preliminary or final planned unit 
development plan. 

BB. “Land Disturbance Activity” shall mean any activity that results in movement of earth, or a 
change in the existing soil cover and/or the existing soil topography.  Land disturbing 
activities include, but are not limited to, clearing, grading, filling, and excavation. 

CC. “Low Impact Development (LID)” shall mean a stormwater management strategy that 
emphasizes conservation and use of existing natural site features integrated with distributed, 
small-scale stormwater controls to more closely mimic natural hydrologic patterns in 
residential, commercial, and industrial settings. 

DD. “Mechanical equipment” shall mean all motorized equipment used for earth moving, 
trenching, excavation, gardening, landscaping, and general property maintenance and shall 
be commercial grade equipment or greater.    

EE. “Native growth area” shall mean a restrictive area where all native, predevelopment 
vegetation shall not be disturbed or removed except for removal pursuant to an enhancement 
program approved pursuant to this chapter or to remove dead or diseased vegetation. The 
purpose of the area is to protect steep slopes, slopes with erosion potential, landslide and 
seismic hazards, creeks, wetlands and/or riparian corridors, wildlife, and areas shown on the 
environmentally sensitive areas map. This area shall be defined during the development 
review process and shown on the recorded plat, short plat or approved site plan. 

FF. “Open Space” shall mean land set aside for public or private use within a development that 
is not built upon.  

GG. “Partially developed lot” shall mean a lot or parcel of land upon which a structure (refer to 
18.02.510 EMC for the definition of a structure) is located and which is of sufficient area so 
as to be capable of accommodating additional development pursuant to the Town of 
Eatonville zoning code; or which may be subdivided in accordance with the Town of 
Eatonville subdivision chapter. 

HH. “Permeable” shall mean soil or other material that allows the infiltration or passage of water 
or other liquids. 

II. “Permit” shall mean, unless otherwise noted, the Clearing and Grading Permit; see 
Clearing and Grading Permit. 

JJ. “Removal” shall mean the actual destruction or causing the effective destruction through 
damaging, poisoning or other direct or indirect actions resulting in the death of a tree or 
groundcover species. 

KK. “Rockery or Rock Wall” shall mean one or more courses of large rocks stacked near 
vertical in front of an exposed soil face to protect the soil face from erosion and sloughing.  

LL. “Routine landscape maintenance” shall mean pruning, weeding, planting annuals, mowing 
turf lands and groundcover species management which is undertaken by a person in 
connection with the normal maintenance and repair of property.  This definition does not 
include felling or topping of trees or removal of invasive plants resulting from lack of regular 
maintenance. 

MM. “Runoff” shall mean water from rain, melted snow, or irrigation that flows over the land 
surface. 

NN. “Sedimentation” shall mean the process of gravity-induced settling and deposition of 
fragmented rock, soil, or organic particles displaced, transported, and deposited by erosive 
water-based processes.  
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OO. “Stormwater Pollution Prevention Plan” shall mean a report containing a narrative and 
drawings used to explain and justify the pollution prevention decisions made for a particular 
project. The narrative contains concise information concerning existing site conditions, 
construction schedules, and other pertinent items that are not contained on the drawings. 
The drawings and notes describe where and when the various BMPs should be installed, the 
performance the BMPs are expected to achieve, and actions to be taken if the performance 
goals are not achieved. 

PP. “Stormwater Site Plan” shall mean a comprehensive report containing all of the technical 
information and analysis necessary for the Town of Eatonville to evaluate a proposed new 
development or redevelopment project for compliance with stormwater requirements. 
Contents of the stormwater site plan will vary with the type and size of the project, and 
individual site characteristics. 

QQ. “Tree” shall mean any living woody plant characterized by one main stem or trunk and 
many branches and having a caliper of six inches or greater, or a multi-stemmed trunk 
system with a definitely formed crown. 

RR. “Undeveloped lot” shall mean a platted lot or parcel of land upon which no structure (refer 
to 18.02.510 EMC for the definition of a structure) exists. 

SS. “Wetlands” shall mean those areas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient to support and that under normal circumstances 
do support, a prevalence of vegetation typically adapted to life in saturated soil conditions. 
Wetlands generally include swamps, marshes, bogs and similar area. 

TT. “Wetponds” shall mean drainage facilities for water quality treatment that contain 
permanent pools of water that are filled during the initial runoff from a storm event.  They are 
designed to optimize water quality by providing retention time in order to settle out particles of 
fine sediment to which pollutants such as heavy metals absorb.  They also allow biologic 
activity to occur that metabolizes nutrients and organic pollutants. 

UU. “Wet Season” shall mean the period of the year between October 1 and April 30.   
 

16.53.020  Performance standards. 
All of the performance standards in this section are required unless an exemption from a 
particular standard is clearly justified in the narrative of the construction SWPPP. 
 
A. Minimize Potential Impacts.  All grading and clearing activities shall be conducted so as to 
minimize potential adverse effects of these activities on forested lands, surface water quality 
and quantity, groundwater recharge, fish and wildlife habitat, adjacent properties, and 
downstream drainage channels.  The applicant shall attempt to prevent impacts and minimize 
the clearing of naturally occurring vegetation, retain existing soils, and maintain the existing 
natural hydrological functions of the site.  
B.  Stormwater Consistency of Standards.  All standards under this code will be consistent with 
the latest adopted version of the Stormwater Management Manual for Western Washington, 
pursuant of Title 16.54 EMC. 
C. Clearing and Grading and Land Disturbance Limits.  Clearing and grading activities for 
developments shall be permitted only if conducted pursuant to an approved site development 
plan (e.g., subdivision approval, site plan approval, etc.) that establishes permitted areas of 
clearing, grading, cutting, and filling.  When establishing permitted clearing and grading areas, 
consideration should be given to minimizing removal of existing trees and minimizing 
disturbance/compaction of native soils except as needed for building purposes.  Permitted 
clearing and grading areas and any other areas required to preserve critical or sensitive areas, 
buffers, native growth protection easements, or tree retention areas as may be required by local 
jurisdictions, shall be delineated on the site plans and the development site. 
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Prior to beginning land disturbing activities, including clearing and grading, all clearing limits, 
sensitive areas and their buffers, and trees that are to be preserved within the construction area 
shall be clearly marked, both in the field and on the plans, to prevent damage and offsite 
impacts.  
D. Natural Features and Vegetation Retention.  Vegetation, drainage, duff layer, native top soil, 
and other natural features of the site should be preserved, and the grading and clearing be 
performed in a manner that attempts to limit areas of impact to the development area (e.g., 
structures, roads, utilities, sidewalks, parking, landscaping, etc.).  Groundcover and tree 
disturbance shall be minimized, and root zones be protected.  Land disturbance activities shall 
be conducted so as to expose the smallest practical area to erosion for the least possible time.  
Non Exempt Projects shall be phased to the maximum degree practical and shall take into 
account seasonal work limitations, to decrease exposed soils and minimize adverse impacts to 
natural features and vegetation resulting from land disturbance activities.  No groundcover 
species or trees which are within a minimum of fifteen (15) feet of the annual high water mark of 
creeks, streams, lakes, and other shoreline areas or within ten (10) feet of the top of the bank of 
the same shall be removed, nor shall any mechanical equipment operate in such areas, 
provided that conditions deemed by the Town Planner or Designee to constitute a public 
nuisance may be removed, and provided that a property owner shall not be prohibited from 
making landscaping improvements where such improvements are consistent with the aims of 
this section, and where the owner can convincingly demonstrate such consistency to the Town 
Planner or Designee.  
E. Aesthetics.  Land disturbance activity shall be undertaken in such a manner so as to 
preserve and enhance the Town of Eatonville’s aesthetic character.  Important landscape 
characteristics that define the aesthetic character, such as large landmark trees, important 
vegetation species, and unique landforms or other natural features shall be preserved to every 
extent practical.  
F. Site Containment.  Erosion, sediment, and other impacts resulting from any clearing and 
grading activity shall be contained on the site.  Containment of such impacts may require 
temporary erosion/ sedimentation control measures during and immediately following clearing 
and grading activities.  The faces of slopes shall be prepared and maintained to control erosion.  
Check dams, riprap, plantings, terraces, diversion ditches, sedimentation ponds, straw bales, or 
other devices or methods shall be employed where necessary to control erosion and provide 
safety.  Devices or procedures for erosion protection shall be initiated or installed as soon as 
possible during grading operations and shall be maintained in operable condition by the owner. 
G. Protection of Adjacent and Downstream Properties and Waterways.  Downstream properties 
and waterways shall be protected from erosion during construction due to temporary increases 
in the volume, velocity, and peak flow rate of runoff from the site.  Downstream analysis is 
necessary if changes in flows could impair or alter conveyance systems, stream banks, bed 
sediments or aquatic habitat.  Where necessary to protect waterways and properties, 
stormwater retention or detention facilities shall be constructed as one of the first steps in 
grading.  Detention facilities shall be functional prior to construction of site improvements (e.g., 
impervious surfaces).  If permanent infiltration ponds are used for flow control during 
construction, these facilities should be protected from siltation during the construction phase.   
H. Install Sediment Controls.  Stormwater runoff from disturbed areas shall pass through a 
sediment pond, or other appropriate sediment removal BMP prior to entering a storm drain inlet, 
leaving a construction site, or discharging to an infiltration facility.  Runoff from fully stabilized 
areas may be discharged without a sediment removal BMP, but shall meet the applicable flow 
control performance standards. Sediment removal BMPs (sediment ponds, traps, filters, etc) 
shall be constructed as one of the first steps in grading.  These BMPs shall be functional before 
other land disturbing activities take place.  BMP’s intended to trap sediment on-site shall be 
located in a manner to avoid interference with the movement of juvenile salmonids attempting to 
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enter off-channel areas or drainages.  If protection is inadequate and deposition occurs on the 
adjoining property, public right-of-way, or drainage system, the contractor shall immediately 
remove the deposited sediment and restore the affected area to its original condition. 
I. Construction Access.  Construction vehicle access shall be, whenever feasible, limited to one 
route.  A temporary access road shall be provided at all sites.  Access surfaces shall be 
stabilized to minimize the tracking of sediment onto adjacent roads by utilizing quarry spalls, 
crushed rock or other equivalent BMPs.  Other measures may be required at the discretion of 
the Town Planner or Designee in order to ensure that sediment is not tracked onto public streets 
by construction vehicles, or washed into storm drains.  All approach roads shall be kept clean.  
Wheel wash or tire baths shall be located on site if the stabilized construction entrance is not 
effective in preventing sediment from being tracked onto public roads.  Sediment shall be 
removed from roads by shoveling or pickup sweeping and shall be transported to a controlled 
sediment disposal area.  Street washing will be allowed only after sediment is removed in this 
manner.    If sediment is tracked off site, public roads shall be cleaned thoroughly at the end of 
each day, or more frequently during wet weather.  Street wash wastewater shall be controlled 
by pumping back on-site or otherwise be prevented from discharging into systems tributary to 
state surface waters.   
J. Stabilization of Disturbed Areas.  All exposed soil shall be stabilized by application of suitable 
BMPs and soil stabilization measures, including but not limited to sod or other vegetation, 
plastic covering, mulching, or application of base course(s) on areas to be paved.  Soil 
stabilization measures selected should be appropriate for the time of year, site conditions, 
estimated duration of use, and potential water quality impacts that stabilization agents may have 
on downstream waters or ground water.  Soils shall be stabilized at the end of the shift before a 
holiday or weekend if needed based on the weather forecast.  All BMPs shall be selected, 
designed, and maintained according to the approved manual by the Town Planner or Designee.  
From October 1 through April 30, no disturbed soil shall remain exposed for more than two 
days.  From May 1 through September 30, no disturbed soil shall remain exposed for more than 
seven days.  Soil stockpiles must be stabilized from erosion, protected with sediment trapping 
measures, and where possible, be located away from storm drain inlets, waterways and 
drainage channels.   Linear construction activities, including right-of-way and easement clearing, 
roadway development, pipelines, and trenching for utilities, shall be conducted to meet the soil 
stabilization requirement.   
K. Dust Suppression.  Dust from clearing, grading, and other construction activities shall be 
minimized at all times. Impervious surfaces on or near the construction area shall be swept, 
vacuumed, or otherwise maintained to suppress dust entrainment.  Any dust suppressants used 
shall be approved by the Town Planner or Designee.  Petrochemical dust suppressants are 
prohibited.  Watering the site to suppress dust is also prohibited unless it can be done in a way 
that keeps sediment out of the drainage system. 
L. Erosion and Sedimentation Control.  Erosion and sedimentation control BMPs shall be 
designed and implemented appropriate to the scale of the project and necessary to prevent 
sediment from leaving the project site, including but not limited to, the standards and 
requirements described in this chapter, and in the latest adopted version of the Stormwater 
Management Manual for Western Washington.   
 

1. In addition to the measures in this and other codes and ordinances, the Town Planner 
or Designee may impose the following erosion control measures, or other additional 
measures, as appropriate for the project: 

a. Performance monitoring to determine compliance with state water quality 
standards, or more stringent standards if adopted by the town. 

b. Funding additional town inspection time, up to a full-time inspector. 
c. Stopping work if necessary to control erosion and sedimentation. 
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d. Construction of additional siltation/sedimentation ponds. 
e. Use of erosion control blankets, nets, or mats in addition to or in conjunction 

with straw mulch. 
 

2. If the initially implemented erosion and sedimentation BMPs do not adequately control 
erosion and sedimentation, additional BMPs shall be installed, including but not limited 
to the extraordinary BMPs described in subsection (1) of this section.  It is the 
contractor’s responsibility to ensure sediment does not leave the site in an amount that 
would violate applicable state, county, or town water quality standards.  The Town of 
Eatonville has the authority to enforce state water quality standards, or, if adopted by the 
Town of Eatonville, more stringent water quality standards. 
 
3. The timing/sequencing requirements for implementing/removing erosion and 
sedimentation control measures are as follows: 

a. The contractor must install sediment removal BMPs prior to all other clearing, 
grading, or construction.  These BMPs must be functional before other land 
disturbing activities take place. 

b. The contractor must remove all temporary erosion and sediment control 
BMPs within thirty (30) days after final site stabilization or after the BMP is no 
longer needed, per agreement of the Town Planner or Designee.  Before 
removing such BMPs, the contractor must remove trapped sediment or 
stabilize on-site.  Any soils disturbed during sediment removal must be 
permanently stabilized by the contractor. 

c. The contractor must complete the required permanent erosion control within 
seven (7) days of completed grading unless the weather is unsuitable for 
transplanting.  In that case, the contractor must maintain temporary erosion 
control until permanent restoration can be completed.  The period between 
work completion and final planting shall not exceed one year without written 
authorization from the Town Planner or Designee.  

 
4. Stabilize Channels and Outlets 

a.  Temporary on-site stormwater conveyance systems shall be designed, 
constructed, and stabilized to prevent erosion from leaving the site and 
impacting properties, streams, and wetlands downstream of the clearing and 
grading activity.  Stabilization measures shall be provided which comply with 
adopted BMPs at stormwater conveyance system outlets to prevent erosion 
of outlets, adjacent streambanks, slopes, and downstream reaches or 
properties. 

b.  All temporary on-site conveyance channels shall be designed, constructed 
and stabilized to prevent erosion from the expected peak 10 minute velocity 
of flow from a Type 1A, 10- year, 24-hour frequency storm for the developed 
condition. Alternatively, the 10-year, 1-hour flow rate indicated by an 
approved continuous runoff model, increased by a factor of 1.6, may be used. 

c.  Stabilization, including armoring material, adequate to prevent erosion of 
outlets, adjacent stream banks, slopes and downstream reaches shall be 
provided at the outlets of all conveyance systems. 

 
5. Protection of Critical Areas.  The function and values of all critical areas, including all 
stream types, geologically unstable areas, critical aquifer recharge areas, frequently 
flooded areas, wetlands, and fish and wildlife conservation areas or habitats, and their 
critical areas buffers located on or adjacent to the site shall be protected from clearing 
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and grading activities that result in sedimentation, erosion, and degradation.  Such 
impacts shall be avoided by appropriate use of setbacks, erosion, and sediment control 
measures and other appropriate best development and management practices 
consistent with Title 15.16. 
 
6. Avoidance of Hazards.  Land disturbance activities shall not result in off-site physical 
damage, nor pose a danger or hazard to life or property.  Neither shall such activities 
contribute to or create landslides, accelerated soil creep, or settlement of soils. 
 
7. Cut and Fill Slopes.  Cut and fill slopes shall be designed and constructed in a manner 
that will minimize erosion.  In addition, slopes shall be stabilized in accordance with the 
requirements of this section.  The applicant shall: 

a.  Submit a geotechnical report, prepared by a geotechnical engineer, when 
required pursuant to the Town of Eatonville’s Land Use Code including 
Critical Area Ordinance provisions for qualified professional reports or 
clearing and grading development standards set forth in Chapter 15.16 EMC.  
The clearing and grading development standards specify when a subsurface 
investigation is required and the level of investigation and information 
required in the report. 

b.  Minimize clearing and grading on slopes fifteen (15) percent or greater and 
meet any sensitive earth conditions performance standards. 

c.  Comply with the Land Use Code restrictions applicable to slopes forty (40) 
percent or greater and to areas of colluvial or landslide deposit on slopes of  
fifteen (15) percent or greater. 

d.  Limit the maximum gradient of artificial slopes to no steeper than 2:1 [two (2) 
feet of horizontal run to one (1) foot of vertical fall] unless a geotechnical 
engineering report and slope stability analysis is provided and shows that a 
factor of safety of at least 1.5 for static loads and 1.1 for pseudostatic loads 
can be met, as demonstrated per the methodology in the clearing and 
grading development standards. 

e.  Do no clearing, excavation, stockpiling, or filling on the potential slide block of 
an unstable or potentially unstable slope unless it is demonstrated to the 
Town Planner or Designee’s satisfaction that the activity would not increase 
the load, drainage, or erosion on the slope. 

f.  Do no clearing, excavation, stockpiling, or filling on any unstable or potentially 
unstable areas (such as landslide deposits) unless it is demonstrated to the 
Town Planner or Designee’s satisfaction that the activity would not increase 
the risk of damage to adjacent property or natural resources or injury to 
persons. 

g.  Intercept any ground water, subsurface water, or surface water drainage 
encountered on a cut slope and discharge it at a location approved by the 
Town Planner or Designee.  Off-site stormwater (run-on) or groundwater shall 
be diverted away from slopes and undisturbed areas with interceptor dikes, 
pipes and/or swales.  Off-site stormwater should be managed separately from 
stormwater generated on the site. 

h.  Follow the procedures and standards in the clearing and grading 
development standards related to slopes. 

i.  Design and protect cut and fill slopes to minimize erosion. 
j.  Excavated material shall be placed on the uphill side of trenches, consistent 

with safety and space considerations. 
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k.  Check dams shall be placed at regular intervals within constructed channels 
that are cut down a slope. 

l.  At the top of slopes, collect drainage in pipe slope drains or protected 
channels to prevent erosion. Temporary pipe slope drains shall handle the 
expected peak 10-minute flow velocity from a Type 1A, 10-year, 24-hour 
frequency storm for the developed condition.  Alternatively, the 10-year, 1-
hour flow rate predicted by an approved continuous runoff model, increased 
by a factor of 1.6, may be used.  The hydrologic analysis shall use the 
existing land cover condition for predicting flow rates from tributary areas 
outside the project limits.  For tributary areas on the project site, the analysis 
shall use the temporary or permanent project land cover condition, whichever 
will produce the highest flow rates.  Bare soil areas should be modeled as 
“landscaped area.” 

 
8. Rockeries.  Rockeries may be used for erosion protection of cut or fill slopes. The 
primary function of a rockery is to protect the slope face from soil erosion and sloughing. 

a.  Rockeries used to protect uncontrolled fill slopes may be no higher than four 
(4) feet, as measured from the bottom of the base rock. 

b.  Rockeries used to protect cut slopes or reinforced or engineered fill slopes 
may be up to a maximum height of twelve (12) feet, as measured from the 
bottom of the base rock, with the approval of the Town Planner or designee.  
Any rockery that is over four (4) feet high, as measured from the bottom of 
the base rock (cut slopes and reinforced or engineered fill slopes only) shall 
be designed by a geotechnical engineer. 

c.  A wall drain must be provided for all rockeries greater than four (4) feet in 
height as measured from the bottom of the base rock, or when the Public 
Works Department determines that a drain is necessary.  The drains shall be 
installed in accordance with applicable standards from the latest adopted 
version of the Stormwater Management Manual for Western Washington or 
approved equivalent. 

d.  The geotechnical engineer must provide construction monitoring and/or 
testing as required by the permit conditions, and submit construction 
inspection reports to the department for all rockeries that require design by a 
geotechnical engineer.  For each project, or phase of a project, the 
geotechnical engineer must provide a final letter or report summarizing the 
results of the construction monitoring for each rockery, verifying that the 
rockery construction meets the geotechnical recommendations and design 
guidelines.  The final letter or report must be submitted to the department 
prior to the final clearing and grading inspection. 

 
9. Control of Other Pollutants.  Construction site operators must properly handle and 
dispose of other pollutants that are on-site during construction so as to avoid possible 
health risks or environmental contamination.  Direct and indirect discharge of pollutants 
to the drainage system, critical areas, wetlands, streams, or any other adjacent 
properties is prohibited. 

a.  All pollutants, including waste materials and demolition debris, that occur 
onsite shall be handled and disposed of in a manner that does not cause 
contamination of stormwater. 

b.  Cover, containment, and protection from vandalism shall be provided for all 
chemicals, liquid products, petroleum products, and other materials that have 
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the potential to pose a threat to human health or the environment.  On-site 
fueling tanks shall include secondary containment. 

c.  Maintenance, fueling and repair of heavy equipment and vehicles shall be 
conducted using spill prevention and control measures.  Contaminated 
surfaces shall be cleaned immediately following any spill incident. 

d.  Wheel wash or tire bath wastewater shall be discharged to a separate on-site 
treatment system or to the Town of Eatonville. 

e.  Application of fertilizers and pesticides shall be conducted in a manner and at 
application rates that will not result in loss of chemical to stormwater runoff.  
Manufacturers’ label requirements for application rates and procedures shall 
be followed. 

f.  BMPs shall be used to prevent or treat contamination of stormwater runoff by 
pH modifying sources.  These sources include, but are not limited to: bulk 
cement, cement kiln dust, fly ash, new concrete washing and curing waters, 
waste streams generated from concrete grinding and sawing, exposed 
aggregate processes, dewatering concrete vaults, concrete pumping and 
mixer washout waters. Construction site operators shall adjust the pH of 
stormwater if necessary to prevent violations of water quality standards. 

g.  Construction sites with significant concrete work shall adjust the pH of 
stormwater if necessary to prevent violations of water quality standards. 
Construction site operators obtain written approval from the Department of 
Ecology prior to using chemical treatment other than CO2 or dry ice to adjust 
pH. 

 
10. Dewatering Devices 

a.  Foundation, vault, and trench dewatering water which have similar 
characteristics to stormwater runoff at the site shall be discharged into a 
controlled conveyance system prior to discharge to a sediment pond.  
Channels must be stabilized (as specified in Element #8 of Ecology’s 
Stormwater Management Manual for Western Washington, Volume 2 or as 
amended). 

b.  Clean, non-turbid dewatering water, such as well-point ground water, can be 
discharged to systems tributary to state surface waters, provided the 
dewatering flow does not cause erosion or flooding of receiving waters.  
These clean waters should not be routed through stormwater sediment 
ponds. 

c.  Highly turbid or contaminated dewatering water shall be handled separately 
from stormwater. 

d.  Other disposal options, depending on site constraints, may include: 
i.  Infiltration. 
ii. Transport off site in a vehicle, such as a vacuum flush truck, for legal 
disposal in a manner that does not pollute state waters. 
iii. On-site treatment using chemical treatment or other suitable treatment 
technologies. 
iv. Sanitary sewer discharge with local sewer district approval. 
v. Use of a sedimentation bag with outfall to a ditch or swale for small 
volumes of localized dewatering. 

 
11. Slash Removal.  Slash from clearing shall be chipped and spread across the site 
within one (1) year of project completion.   
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12. Revegetation.  The site shall be revegetated and landscaped as soon as practical, in 
accordance with a revegetation plan, approved by the Town Planner or Designee. 

a.  A permanent revegetation plan, utilizing vegetation that is known to have a 
high natural survival rate, shall be implemented consistent with the Town of 
Eatonville landscaping, tree protection and replacement, and permanent 
revegetation regulations in Chapter 18.07 EMC. 

b.  Where permanent revegetation measures are not in place within seven (7) 
days in the dry season and two (2) days in the wet season,(October 1 
through April 30) the applicant shall provide temporary revegetation or 
stabilization measures in accordance with the recommendations of the latest 
edition of Ecology’s Stormwater Management Manual for Western 
Washington, and maintain such measures in good condition until the 
permanent revegetation measures are installed and inspected by the Town of 
Eatonville. 

i.  Temporary revegetation during the dry season for all disturbed areas of 
the site (exposed and unworked) that are not covered by permanent 
improvements such as buildings, parking lots, and decks shall be hydro-
seeded and irrigated within seven (7) days until vegetation has been 
successfully established or the site otherwise revegetated or stabilized 
using straw mulch, or other approved methods on an interim basis.  
ii. Temporary revegetation during the wet season for disturbed areas of the 
site (exposed and unworked) that are not covered by permanent 
improvements such as buildings, parking lots, and decks shall be hydro-
seeded, otherwise revegetated, or stabilized using plastic sheeting or other 
approved methods, on a temporary basis within two (2) days until 
vegetation has been successfully established.  

 
13. Construction Phasing.  Staged construction is allowed only if each phase complies 
with the code, and if the Town Planner or designee approves a phasing plan. 
 
14. Seasonality – Temporary Restrictions.  Seasonality refers to the wet season (defined 
as the period from October 1 through April 30).  Clearing, grading, and other land 
disturbing activities may be approved by the Town Planner or Designee for proposals 
that have minimal disturbance of soils and are on sites with predominant soils that have 
low runoff potential, and are not hydraulically connected to sediment/erosion-sensitive 
features.  The following criteria also apply: 

a.  Wet season clearing, grading, and other land disturbing activities may be 
approved provided an erosion and sediment control plan is prepared by a 
professional engineer that specifically identifies methods of erosion control for 
wet weather conditions to control erosion/sedimentation, surface water run 
off, and safeguard slope stability.  In a situation where erosion or sediment is 
not contained on site, construction activity shall cease immediately and 
notification of the Town Planner or designee shall be made within twenty-four 
(24) hours.  

b.  When approval is issued in the dry season (defined as May 1 through 
September 30), and work is allowed to continue in the wet season, the Town 
of Eatonville may require additional measures to limit erosion/sedimentation 
for slope stability.  The Town Planner or designee may prohibit land-
disturbing activities during certain days of the wet season.  Determinations 
shall be made on a site-specific basis and evaluation of the following: 

i. Average existing slope on the site. 
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ii. Quantity of proposed cut and/or fill. 
iii. Classification of the predominant soils and their erosion and runoff 
potential. 
iv. Hydraulic connection of the site to features that are sensitive to erosion 
impacts. 
v. Storm events and periods of heavy precipitation. 

c.  If a clearing and grading approval is issued for work during the wet season 
(October 1 through April 30) 
 and the Town Planner or Designee subsequently issues a “Stop Work” order 
or correction notice for insufficient erosion and sedimentation control, the 
approval will be suspended until the dry season (May 1 through September 
30), or until the Town Planner or Designee determines that weather 
conditions are favorable and effective erosion and sedimentation control is in 
place. 

d.  Certain activities are exempted from seasonal restrictions (For a list of 
exemptions, see Stormwater Management Manual for Western Washington-
2005, Construction SWPPP, Vol. 2 or as amended). 

e.  The following activities are exempt from the seasonal clearing and grading 
limitations: 

i. Routine maintenance and necessary repair of erosion and sediment 
control BMPs; 
ii. Routine maintenance of public facilities or existing utility structures that 
do not expose the soil or result in the removal of the vegetative cover to 
soil; and 
iii. Activities where there is one hundred percent infiltration of surface water 
runoff within the site in approved and installed erosion and sediment control 
facilities. 
 

15. Maintenance.  All temporary and permanent erosion and sediment control devices 
shall be maintained and repaired as needed.  Erosion and sediment control devices that 
are damaged or not working properly shall be returned to operating condition within 
twenty-four (24) hours of identifying they are not working properly or receiving notice 
from the Town of Eatonville, or as otherwise directed by the Town Planner or Designee.  
The contractor shall: 

a.  Regularly inspect (weekly and within 24 hours after any runoff producing 
storm event during the dry season, (May 1 through September 30) and daily 
including on weekends during the wet season) all temporary and permanent 
erosion and sedimentation BMPs and maintain them per the development 
standards so that they function as intended until the site has been 
permanently stabilized, and the potential for on-site erosion has passed.  
Inlets should be inspected weekly at a minimum and daily during storm 
events.  Inlet protection devices should be cleaned or removed and replaced 
when sediment has filled one-third of the available storage (unless a different 
standard is specified by the product manufacturer). 

b.  Return any BMPs that are damaged or not working properly to normal 
operating conditions as directed by the town or within twenty-four (24) hours 
of receiving notice from the Town Planner or Designee.  BMPs that must be 
addressed include:  stream buffers/setbacks, stormwater/pollutant protection, 
natural feature preservation/vegetation retention, critical area protection, 
setbacks/buffers, wetlands, fish habitat, avoidance of hazards, revegetation, 
erosion and sediment control, and permanent retention/detention facilities.  
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The responsibility for maintaining site stability and maintenance objectives for 
buffer vegetation and permanent erosion, sedimentation, and runoff control 
structures for the original permit requirements is the responsibility of the 
property owner once the work is complete and final restoration measures 
have been installed as per the plans or approved permit requirements.  

 
16. Ponds and Reservoirs.  Grading and excavation to construct ponds and reservoirs 
shall: 

a.  Meet all applicable setbacks specified in this code, except for stormwater 
detention facilities authorized by the Town Planner or Designee. 

b.  Maintain in-stream flows of natural drainage courses. 
c.  Protect adjacent property from damage. 
 

17. Site-Specific Requirements.  Additional, site-specific requirements may be 
established after a site visit by the town.  These requirements shall be based on specific 
site conditions and are limited to additional temporary erosion and sedimentation control 
and the mitigation of hazardous or potentially hazardous conditions that pose a threat off 
site or habitat preservation. 
 
18. Project Management. 

a.  Construction site operators shall maintain, update and implement their 
Stormwater Pollution Prevention Plan (SWPPP).  Construction site operators 
shall modify their SWPPP whenever there is a change in design, 
construction, operation, or maintenance at the construction site that has, or 
could have, a significant effect on the discharge of pollutants to waters of the 
state. 

b.  For construction sites one acre or larger that discharge stormwater to surface 
waters of the state, a Certified Erosion and Sediment Control Specialist shall 
be identified in the Construction SWPPP and shall be on-site or on-call at all 
times.  Certification may be obtained through an approved training program 
that meets the erosion and sediment control training standards established by 
Ecology.  For sites disturbing more than one acre, site inspections shall be 
conducted by a Certified Erosion and Sediment Control Lead who shall be 
identified in the SWPPP and shall be present on-site or on-call at all times. 

c.  Maintaining an Updated Construction SWPPP - The Construction SWPPP 
shall be retained on-site or within reasonable access to the site. 

d.  The SWPPP shall be modified whenever there is a significant change in the 
design, construction, operation, or maintenance at the construction site that 
has, or could have, a significant effect on the discharge of pollutants to 
waters of the state. 

e.  The SWPPP shall be modified, if during inspections or investigations 
conducted by the owner/operator, or the applicable local or state regulatory 
authority, it is determined that the SWPPP is ineffective in eliminating or 
significantly minimizing pollutants in stormwater discharges from the site. The 
SWPPP shall be modified as necessary to include additional or modified 
BMPs designed to correct problems identified. Revisions to the SWPPP shall 
be completed within seven (7) calendar days following the inspection. 

 
19. Tree Retention.  Trees shall be retained to the maximum extent feasible. 

a.  Clearing should not occur outside of the areas designated on the clearing 
plan. 
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b.  No tree(s) or groundcover as defined in section 16.53.030.X shall be 
removed from a native vegetation area or environmentally sensitive site 
unless that plot plan and other submitted materials can demonstrate that the 
removal will enhance the area as discussed in 18.07.090. An exception for 
the installation of roads and utilities may be approved if it can be 
demonstrated that alternative access is not practical or would be more 
damaging and is developed pursuant to an approved development plan. 

c.  Enhancement may include non-mechanical removal of noxious or intrusive 
species or dead or diseased plants and replanting of appropriate native 
species. 

 
20. Protection During Construction.  Where the drip line of a tree overlaps a construction 
line, this shall be indicated on the survey and the following tree protection measures 
shall be employed: 

a.  The applicant may not fill, excavate, stack or store any equipment, or 
compact the earth in any way within the area defined by the drip line of any 
tree to be retained. 

b.  The applicant shall erect and maintain rope barriers on the drip line or place 
bales of hay to protect roots. In addition, the applicant shall provide 
supervision whenever equipment or trucks are moving near trees. 

c.  If the grade level adjoining a retaining tree is to be raised or lowered, the 
applicant shall construct a dry rock wall or rock well around the tree. The 
diameter of this wall or well must be equal to the tree’s drip line. 

d.  The applicant may not install ground level impervious surface material within 
the area defined by the drip line of any tree to be retained. 

e.  The grade level around any tree to be retained may not be lowered within the 
greater of the following areas: (1) the area defined by the drip line of the tree, 
or (2) an area around the tree equal to one foot in diameter for each one-inch 
of tree caliper. 

f.  The applicant may prune branches and roots, fertilize and water as 
horticulturally appropriate for any trees and groundcover species which are to 
be retained. 

The Town Planner or designee may approve the use of alternative tree protection techniques if 
those techniques provide an equal or greater degree of protection than the techniques listed 
above. 

M. Native Soil Protection and Amendment. 
1. The duff layer and native topsoil should be retained in an undisturbed state to the 
maximum extent practicable.  In areas requiring grading, remove and stockpile the duff 
layer and topsoil on site in a designated, controlled area, not adjacent to public 
resources and critical areas, to be reapplied to other portions of the site where feasible. 
2. Soil quality and depth.  All areas subject to clearing and grading that have not been 
covered by impervious surface, incorporated into a drainage facility or engineered as 
structural fill or slope shall, at project completion, shall demonstrate compliance with the 
Guidelines for Implementing Soil Quality and Depth (BMP T5.13 in the Stormwater 
Management Manual for Western Washington-2005 or as amended). 
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16.53.060 Failure to comply. 
A. Failure to comply with the requirements of this chapter or an order from the administrator or 
designee regarding best management practices at a construction or site development project 
shall be subject to a stop work order and/or a civil infraction citation and/or a misdemeanor 
subject to the penalties of RCW 9A.20.010(2). The civil infraction citation would be in the 
amount of: 
1. Fifty dollars for the first offence offense; 
2. One hundred dollars for the second offence offense; 
3. Two hundred fifty dollars for each additional offence offense. 
 
B. Each additional day that the failure to comply continues shall constitute a distinct, separate 
offence. If the administrator or designee determines that any construction or site development 
practices on private property violate a provision of this chapter or are likely to create a hazard to 
the public safety, health or welfare, the environment, or public or private property, the 
administrator or designee may declare such condition a public nuisance and may direct the 
property owner or persons causing or contributing to the hazardous condition to abate the 
hazard within a specified period, or the administrator or designee may take action to abate the 
hazard and recover all costs incurred from the responsible parties. Payments shall be made 
within 90 days of the day the town submits a bill for costs and any stop work order issued will 
not be lifted prior to payment. In the event of nonpayment, the town may bring suit to recover 
such costs, including its attorney’s fees, and upon obtaining a judgment, such amount shall 
become a lien against the property of the owner. A requirement or action to abate the hazard 
which is appealed pursuant to this or any other title of this code shall not be subject to a stay. 
(Ord. 2005-20 § 1, 2005). 
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Chapter 16.54 
STORMWATER MANAGEMENT AND EROSION CONTROL 
 
Sections: 
16.54.010 Purpose. 
16.54.020 Stormwater Management and Site Development Manual adopted. 
16.54.030 Definitions. 
16.54.040 Regulated and exempt activities. 
16.54.050 General provisions. 
16.54.055 Fees. 
16.54.060 Administration. 
16.54.070 Enforcement. 
 
16.54.010 Purpose. 
It is the purpose of this chapter to guide and direct development or redevelopment within the 
town of Eatonville to control the adverse effects of erosion and sedimentation. The provisions of 
this chapter establish the minimum level of compliance that must be met to permit a property to 
be developed or redeveloped within the town of Eatonville. 
 
Specifically, this chapter includes provisions to: 
A. Protect property owners from increased runoff rates and from erosion, sedimentation, and   
other damage caused thereby; 
B. Minimize water quality degradation and sedimentation in streams, ponds, lakes, wetlands, 
and other water bodies; 
C. Maintain and protect groundwater resources; 
D. Minimize adverse impacts of alterations of ground and surface water quantities, locations, 
and flow patterns; 
E. Decrease potential landslide, flood, and erosion damage to public and private property; 
F. Preserve and enhance the suitability of waters for contact recreation, fishing, and other 
beneficial uses; 
G. Maintain and protect the town of Eatonville’s stormwater management infrastructure, and 
downstream stormwater management infrastructure; 
H. Provide a means of regulating clearing and grading of private and public land, to control 
water quality impacts, in order to protect public health and safety; 
I. Provide minimum development regulations that will preserve, replace, or enhance existing 
native vegetation in order to preserve and enhance the valuable qualities of land and water 
bodies; and 
J. Protect the health, safety, and welfare of the citizens of the town of Eatonville. (Ord. 98-16 § 
1, 
1998). 
 
16.54.020 Stormwater Management and Site Development Manual adopted. 
The Pierce County Stormwater Management and Site Development Manual, effective 
November 3, 1997, latest edition is adopted and made a part hereof as though fully set forth in 
this chapter. (Ord. 98-16 §2, 1998). 
The LID Technical Guidance Manual for Puget Sound (latest edition), is adopted and made a 
part hereof as though fully set forth in this chapter. 
 
 



2 

 

 
 
16.54.030 Definitions. 
For the purposes of this chapter, definitions in the adopted manual shall apply except where 
different definitions are included herein. Words set out in this section shall have the following 
meanings: 
A. “Approval” means a statement, by the director, that the proposed or completed work 
conforms to this chapter. 
B. “Civil engineer” means an engineer licensed in civil engineering in the state of Washington. 
C. “Civil engineering” means the application of the knowledge of the forces of nature, principles 
of mechanics, and the properties of materials to the evaluation, design, and construction of civil 
works for the beneficial use of mankind. 
D. “Commercial agriculture” means those activities conducted on lands defined in RCW 
84.34.020(2), and activities involved in the production of crops or livestock for wholesale trade. 
An activity ceases to be considered commercial agriculture when the area on which it is 
conducted is proposed for conversion to a nonagricultural use or has lain idle for more than five 
years, unless the idle land is registered in a federal or state soils conservation program, or 
unless the activity is maintenance of irrigation ditches, laterals, canals, or drainage ditches 
related to an existing and ongoing agricultural activity. 
E. “Critical areas” means “sensitive areas,” as defined and governed by Chapter 15.20 EMC. 
F. “Director” means the Eatonville public works director. 
G. “Ecology” means the Washington State Department of Ecology. 
H. “Excavation” means the mechanical removal of earth material. 
I. “Fill” means a deposit of earth material by artificial means. 
J. “Frequently flooded areas” means areas as defined and regulated in Chapter 15.20 EMC. 
K. “Geologically hazardous areas” means areas as defined and regulated in Chapter 15.20 
EMC. 
L. “Grade” means the slope of a road, channel, or natural ground; the finished surface of a canal 
bed, roadbed, top of embankment, or bottom of excavation; or any surface prepared for the 
support of construction such as paving or the laying of conduit. 
M. “Large parcel” means: 

1. A multifamily residential structure of three units or more; 
2. Creation or addition of 5,000 or more square feet of impervious surface area; or 
3. Land disturbing, activities totalling one acre or more, including all project phases. 

N. “Large parcel erosion and sediment control plan” or “large parcel ESC plan” means a plan to 
implement BMPs to control pollution generated during land disturbing activity. Components of a 
large parcel ESC plan are defined in the manual under the heading “Drainage and 
Erosion/Sediment Control Plan Components.” 
O. “Low Impact Development (LID)” means a stormwater management strategy that 
emphasizes conservation and use of existing natural site features integrated with distributed, 
small-scale stormwater controls to more closely mimic natural hydrologic patterns in residential, 
commercial, and industrial settings. 
O.P “Manual” means the manual adopted by the town of Eatonville. 
P.Q. “Mitigation” means, in the following order of preference: 

1. Avoiding the impact altogether by not taking a certain action or part of an action. 
2. Minimizing impacts by limiting the degree or magnitude of an action and its 
implementation, by using appropriate technology, or by taking affirmative steps to avoid 
or reduce impacts. 
3. Rectifying the impact by repairing, rehabilitating, or restoring the affected 
environment. 
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4. Reducing or eliminating the impact over time by preservation and maintenance 
operations during the life of the action. 
5. Compensation for the impact by replacing, enhancing, or providing substitute 
resources or environments. 

Q.R. “Permanent stormwater quality control (PSQC) plan” means a plan which includes 
permanent BMPs for the control of pollution from stormwater runoff after construction and/or 
land disturbing activity has been completed. For small sites, this requirement is met by 
implementing a small parcel erosion and sediment control plan. Guidance on preparing a PSQC 
plan is included in the manual under the heading “Design Standards Quality.” 
R.S. “Pollution” means contamination or other alteration of the physical, chemical, or biological 
properties of waters of the state. Pollution may include changes in temperature, taste, color, 
turbidity, or odor of the waters. Pollution also includes such discharge of any liquid, gaseous, 
solid, radioactive, or other substance into any waters of the state as will or is likely to create a 
nuisance or render such waters harmful, detrimental, or injurious. Pollution may impact the 
public health, safety, or welfare; domestic, commercial, industrial, agricultural, recreational, or 
other legitimate beneficial uses; or livestock, wild animals, birds, fish, or other aquatic life. 
S.T. “Regional detention and/or retention facility” means a stormwater quantity control structure 
designed to control surface water runoff from a basin or sub-basin containing a number of 
different businesses, developments, or areas. Regional detention and/or retention facilities may 
be designed to correct existing surface water problems, to provide or future growth, or both. 
Regional detention and/or retention facilities may be publicly or privately conceived, designed, 
and built, but they will typically be publicly owned and maintained after completion. 
T.U. “Slope” means the degree of deviation of a surface from the horizontal, measured as a 
numerical ratio, a percentage, or in degrees. Expressed as a ratio, the first number is the 
horizontal distance (run) and the second number is the vertical distance (rise). Expressed as a 
percentage, the numerator is the rise and the denominator is the run. Expressed in degrees, 0 
degrees is horizontal (minimum) and 90 degrees is vertical (maximum); the degree of slope is 
the arctangent of the rise divided by the run. A 1:1 slope is a 100 percent slope is a 45 degree 
slope; a 4:1 slope is a 25 percent slope is a 14 degree slope. 
U.V.  “Small parcel” means: 

1. An individual detached single-family residence; 
2. A duplex; or 
3. Land disturbing activities of less than one acre and involving the creation or addition 
of less than 5,000 square feet of impervious surface area. 

V.W. “Small parcel erosion and sediment control plan” or “small parcel ESC plan” means a plan 
for 
small sites to implement temporary BMPs to control pollution generated during the construction 
phase only. Guidance for preparing a small parcel ESC plan is contained in the manual. 
Components of a small parcel ESC plan are defined in the manual under the heading 
“Requirements for Drainage and Erosion/Sediment Control for Construction of Single-Family 
and Duplex Residences and Other Small Projects.” 
W.X. “Soil” means the unconsolidated mineral and organic material on the immediate surface of 
the earth that serves as a natural medium for the growth of land plants. 
X.Y. “Source control BMP” means a BMP that is intended to prevent pollutants from entering 
stormwater.  A few examples of source control BMPs are erosion control practices, 
maintenance of stormwater control facilities, constructing roofs over storage and working areas, 
and directing wash water and similar discharges to the sanitary sewer or a dead end sump. 
Y.Z “Stormwater drainage system” means constructed and natural features which function 
together as a system to collect, convey, channel, hold, inhibit, retain, detain, infiltrate, divert, 
treat, or filter stormwater. 
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Z.AA “Stormwater facility” means a constructed component of a stormwater drainage system. A 
stormwater facility may be designed or build to perform a particular function or a combination of 
functions.  Stormwater facilities include, but are not limited to, pipes, swales, ditches, culverts, 
street gutters, detention basins, retention basins, constructed wetlands, infiltration devices, 
catch basins, oil/water separators, sediment basins, and porous pavements. 
AA.BB. “Stormwater management manual” means the manual adopted by the town of 
Eatonville. 
BB.CC. “Stormwater site plan” means a plan which includes an erosion and sediment control 
(ESC) 
plan and/or a permanent stormwater quality control (PSQC) plan. For small sites, this plan is the 
equivalent of a small parcel erosion and sediment control plan. Guidance on preparing a 
stormwater site plan is included in the manual. 
CC.DD. “Technical deviations” means use of methods, dimensions, facilities, or sequences 
which differ from those described in the manual; technical deviations may be approved only to 
achieve the purposes of this chapter. 
DD.EE. “Unstable slopes” means “landslide hazard areas” as defined and regulated under 
Chapter 15.20 EMC. 
EE.FF. “Vegetation” means any or all plant life growing on the surface of the earth. 
FF.GG. “Wetland” means an area as defined and regulated under Chapter 15.16 EMC. (Ord. 
98-16 § 3, 1998). 
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Chapter 17.18 
GENERAL DESIGN STANDARDS FOR ALL LAND SUBDIVISIONS 
 
Sections: 
17.18.010 Design standards required. 
17.18.020 Future subdivision and access. 
17.18.030 Blocks – Nonresidential zone dimensions. 
17.18.040 Minimum lot size. 
17.18.050 Lot size averaging. 
17.18.060 Residential lot building sites. 
17.18.070 Clearing and grading. 
17.18.080 Wetlands and drainage. 
17.18.090 Hazards. 
17.18.100 Streets. 
17.18.110 Driving surface and rights-of-way. 
17.18.120 Cul-de-sacs. 
17.18.130 Street signs. 
17.18.135 Mailboxes. 
17.18.140 Topography. 
17.18.150 Maximum street grades. 
17.18.160 Street names. 
17.18.170 Lot width, lot access and flag lots. 
17.18.180 Private streets. 
17.18.182 Design speed. 
17.18.184 Alignment. 
17.18.186 Clearance to obstructions. 
17.18.188 Traffic-control devices. 
17.18.190 Underground utilities. 
17.18.200 Subdivisions adjoining different use districts. 
17.18.210 Alleys. 
17.18.220 Blocks – Length, width and walkways. 
17.18.230 Easements. 
17.18.240 Lots. 
17.18.250 Construction prerequisites. 
17.18.260 Provision for future subdivision. 
17.18.270 Reserve strips. 
17.18.280 Buffer planting strips and fences. 
17.18.290 Yard encroachments. 
17.18.300 Sidewalks. 
17.18.310 Inspection and fees. 
 
17.18.010 Design standards required. 
All divisions of land shall comply with all ordinances of the town of Eatonville, the development 
and construction standards of the town of Eatonville, laws of the state of Washington, and 
standards for public works construction set forth or referenced in the town standards and/or 
ordinances.(Ord. 92-9 § 3, 1992). 
 
17.18.020 Future subdivision and access. 
All land divisions shall be designed to accommodate the future land divisions of adjoining lands 
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by providing for adequate future access and utility service. Pedestrian and bicycle access to 
schools, parks, shorelines, recreation areas and open space shall be provided by walkway 
where street access is unsafe or inadequate. (Ord. 92-9 § 3, 1992). 
 
17.18.030 Blocks – Nonresidential zone dimensions. 
Blocks in nonresidential zones shall be dimensioned to accommodate the intended purpose of 
the land use. (Ord. 92-9 § 3, 1992). 
 
17.18.040 Minimum lot size. 
Lots or tracts shall be not less than the minimum size required in the zoning district unless 
dedicated or restricted by covenant for open space, park, recreational or other community or 
public use or unless lot size averaging or planned development criteria and/or procedures are 
used. (Ord. 2000-05 § 3, 2000; Ord. 92-9 § 3, 1992). 
 
17.18.050 Lot size averaging. 
The size of lots in land divisions may be reduced below the minimum lot size of the zone district 
provided: 
A. The mean average lot size shall not be less than that required in the zone district. In 
computing the average lot size: 
1. No lot shall be credited with more than 1.1 times the minimum lot size. 
2. No lot shall be less than 0.95 times the minimum lot size. 
3. No credit shall be granted for any lot areas subject to an existing or proposed access, 
stormwater management, surface drainage, or other easement or restriction substantially 
reducing the usability of the ground surface. Underground utility easement areas may be 
included in lot size average calculations. 
4. No credit shall be granted for any “flagpole” or “panhandle” areas. 
B. No less than four-fifths (80 percent) of the proposed lots shall have lot areas equal to or 
larger than the minimum lot size. 
C. No corner lot shall have an area less than the minimum lot size. 
D. If the land division is submitted in phases/divisions of development, each phase/division 
submitted for approval shall meet all provisions of this section. (Ord. 2000-05 § 4, 2000; Ord. 
92-9 § 3, 1992). 
 
17.18.060 Residential lot building sites. 
Each residential lot in low-density residential zones shall have a building site within it no less 
than 1,600 square feet in area within which a suitable building can be built and served by 
utilities and vehicular access unless dedicated or restricted by covenant for open space, park, 
recreation or other public use. The building site area herein required shall not include any very 
severe development limitation areas. Such building sites with limited use shall be indicated on 
the face of the preliminary land division. (Ord. 92-9 § 3, 1992). 
 
17.18.070 Clearing and grading. 
Proposed clearing and grading should be minimized if possible by the use of shared-access 
driveways and careful location of streets and building sites. (Ord. 92-9 § 3, 1992). 
 
17.18.080 Wetlands and drainage. 
Wetlands and natural drainageways shall be subject to review under the Wetlands and 
Critical/Sensitive Area Ordinance. (Ord. 92-9 § 3,1992). 
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17.18.090 Hazards. 
Where land division and development of land may pose a hazard to the land division and 
nearby properties because of steep slopes, unstable soils, excessive stormwater runoff or soil 
erosion, seismic areas and similar hazards set forth in the Critical/ Sensitive Area Ordinance, 
the land divider shall have the burden of presenting evidence satisfactory to the town for hazard 
mitigation per the Critical/Sensitive Area Ordinance. (Ord. 92-9 § 3,1992). 
 
17.18.100 Streets. 
A. All streets shall be in accordance with this section and the Road and Storm Standards for the 
town of Eatonville which is on file at the Town Hall. The size of streets and their associated 
rights of- way shall be as shown on the street/road standards for the class of street which is 
appropriate to serve the land division and anticipated community traffic, existing and potential as 
set forth in the Eatonville Road and Storm Standards. In areas where the division is adjacent to 
an existing street right-of-way, dedications shall be made to the existing street centerline in 
order to make the street right-of-way comply with the town standards. 
B. In addition, streets must meet the following: 
1. Relation to Adjoining Street Systems. 
The layout of streets shall provide for the continuation of streets existing in adjoining property. 
The layout shall also provide for future projection of streets; 
2. Intersections. Street intersections shall be as nearly at right angles as is practicable; 
3. Jogs at Intersections. Streets jogs with centerline offset of less than 125 feet for access 
streets and 200 feet for arterials shall be avoided unless practical alternatives are not available; 
4. Dead-End Streets. For any street temporarily dedicated, the developer shall provide a 
temporary turnaround facility as approved by the director; 
5. Width. Street right-of-way widths shall meet the following minimum standards: 

a. Major arterial streets: 80 feet, 
b. Secondary arterial streets: 60 feet, 
c. Collector arterial streets: 60 feet, 
d. Access streets: 60 feet, 
e. Cul-de-sac streets: 50 feet. 
f. LID Cul-de-sac streets: 50 feet. 
g. Alleys: 20 feet 
h. LID Access streets: 60 feet 
 

C. A street lying along the boundary of a subdivision may be dedicated one-half width when the 
adjoining property is unsubdivided; and, whenever there exists a dedicated half-street of an 
adjoining plat, the other half shall be dedicated on the proposed plat to make the street 
complete. (Ord. 92-9§ 3, 1992). 
 
17.18.110 Driving surface and rights-of-way. 
All roads shall be designed and constructed in accordance with the adopted Eatonville Road 
and Storm Drainage Standards for the town of Eatonville in effect at the date of acceptance of 
the land division. (Ord. 92-9 § 3, 1992). 
 
17.18.120 Cul-de-sacs. 
A. Cul-de-sacs shall have an improved turnaround with a minimum outside radius of 38 feet. 
B. A “T” or “Y” or “hammerhead” configuration may be approved for private roads instead of a 
turning circle, if warranted by special conditions and approved by the public works director. 
C. Use of the LID Cul-de-Sac option is encouraged.  
C. D. Cul-de-sacs generally should not exceed 1,000 feet in length. 
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D. E. Parking is prohibited in a cul-de-sac turnaround and shall be posted. (Ord. 92-9 § 3, 
1992). 
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Chapter 18.02 
DEFINITIONS 
 
Sections: 
18.02.001 Rules of construction. 
18.02.003 Accessory dwelling unit. 
18.02.005 Accessory use or structure. 
18.02.006 Adult bookstore. 
18.02.007 Adult motion picture theater. 
18.02.008 Adult uses. 
18.02.009 Adult entertainment establishment. 
18.02.010 Agriculture. 
18.02.015 Alley. 
18.02.020 Apartment. 
18.02.025 Apartment house (multifamily dwelling). 
18.02.030 Automobile repair. 
18.02.033 Automatic teller machine. 
18.02.035 Automobile service station or gasoline filling station. 
18.02.040 Automobile wrecking or motor vehicle wrecking. 
18.02.045 Basement. 
18.02.050 Board of adjustment. 
18.02.055 Boarding or lodging home. 
18.02.060 Building. 
18.02.065 Building height. 
18.02.070 Canopy. 
18.02.075 Comprehensive plan. 
18.02.080 Combining district. 
18.02.085 Common open space. 
18.02.090 Conditional use. 
18.02.092 Creeks, rivers, major. 
18.02.093 Creeks, minor. 
18.02.095 Crop and tree farming. 
18.02.097 Dangerous wastes. 
18.02.097A Deciduous 
18.02.098 Designated zone facility. 
18.02.100 Development plan. 
18.02.105 Development standards. 
18.02.106 Diameter at breast height (DBH)  
18.02.107 Discontinuance. 
18.02.110 District. 
18.02.111 Dock-high loading areas. 
18.02.112 Drainage ditch. 
18.02.113 Dripline. 
18.02.114 Drive-in business. 
18.02.115 Drive-through. 
18.02.116 Drop box. 
18.02.118 Duplex. 
18.02.119 Dwelling, single-family. 
18.02.120 Dwelling, two-family. 
18.02.125 Dwelling, multiple-family. 
18.02.130 Dwelling unit. 
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18.02.132 Erosion hazard area. 
18.02.132A Evergreen 
18.02.133 Existing use. 
18.02.134 Extremely hazardous waste. 
18.02.135 Family. 
18.02.137 Fast food restaurant. 
18.02.140 Fence, sight-obscuring. 
18.02.145 Fence, 100 percent sight-obscuring. 
18.02.147 Formula take-out food restaurant. 
18.02.148 Full service restaurant. 
18.02.150 Frontage, building or occupancy. 
18.02.152 Ganged mailbox. 
18.02.154 Garage or carport, oversized private. 
18.02.155 Garage or carport, private. 
18.02.160 General conditional uses. 
18.02.165 Grade. 
18.02.170 Gross floor area. 
18.02.172 Ground cover. 
18.02.173 Group home. 
18.02.174 Guest cottage. 
18.02.175 Hazardous substance. 
18.02.176 Hazardous substance facility buffer zone. 
18.02.177 Hazardous substance land use. 
18.02.178 Hazardous substance land use facility. 
18.02.179 Hazardous substance, processing or handling of. 
18.02.180 Hazardous waste. 
18.02.181 Hazardous waste facility. 
18.02.182 Hazardous waste storage facility. 
18.02.183 Hazardous waste treatment facility. 
18.02.184 Hazardous waste treatment or storage facility, off-site. 
18.02.185 Hazardous waste treatment or storage facility, on-site. 
18.02.187 Highest shade-producing point. 
18.02.190 Home occupation. 
18.02.195 Homeowners’ association. 
18.02.200 Hotel. 
18.02.202 Impervious surface. 
18.02.205 Interior court. 
18.02.210 Junkyard. 
18.02.215 Kennel. 
18.02.217 Lake. 
18.02.220 Landscaping. 
18.02.222 Landslide areas. 
18.02.225 Lot. 
18.02.230 Lot, corner. 
18.02.235 Lot frontage. 
18.02.240 Lot lines. 
18.02.245 Lot measurements. 
18.02.250 Lot of record. 
18.02.252 Lot, riverfront. 
18.02.255 Lot, through. 
18.02.255A Low Impact Development. 
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18.02.256 Mailbox. 
18.02.257 Major nonconforming building or structure. 
18.02.258 Minor nonconforming building or structure. 
18.02.259 Mixed use building or structure. 
18.02.260 Mixed use development. 
18.02.262 Mobile/manufactured home. 
18.02.265 Mobile home park. 
18.02.267 Moderate risk waste. 
18.02.270 Motel, hotel, motor hotel, and bed and breakfast. 
18.02.275 Natural or native areas. 
18.02.275A Native vegetation 
18.02.277 Newspaper delivery box. 
18.02.280 Net acreage. 
18.02.282 Nonconforming lot of record. 
18.02.283 Nonconforming sign. 
18.02.285 Nonconforming use. 
18.02.286 Nonconformity. 
18.02.288 North-south lot dimension. 
18.02.290 Nursery school or day care center. 
18.02.295 Occupancy. 
18.02.300 Official map. 
18.02.305 Open green area. 
18.02.310 Ordinary high-water mark. 
18.02.315 Outside storage. 
18.02.317 Owner occupancy. 
18.02.318 Park, riverfront. 
18.02.320 Parking space or parking stall. 
18.02.325 Parking, temporary. 
18.02.327 Performance standards. 
18.02.328 Planned unit development. 
18.02.330 Planning director. 
18.02.331 Pond. 
18.02.333 Postal route map. 
18.02.335 Preempted facility. 
18.02.336 Revegetation. 
18.02.337 Ravine. 
18.02.338 Recreational vehicle. 
18.02.339 Roadside stand. 
18.02.343 Seismic hazard areas. 
18.02.344 Service uses or activities. 
18.02.345 Setback, average. 
18.02.346 Shopping center. 
18.02.350 Sign. 
18.02.355 Sign area. 
18.02.360 Sign height. 
18.02.365 Sign, abandoned. 
18.02.370 Sign, advertising. 
18.02.375 Sign, business. 
18.02.380 Sign, canopy. 
18.02.385 Sign, construction. 
18.02.390 Sign, directional or informational. 
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18.02.395 Sign, flashing. 
18.02.400 Sign, freestanding. 
18.02.405 Sign, gate or entrance. 
18.02.410 Sign, identification. 
18.02.415 Sign, illuminated. 
18.02.420 Sign, indirectly illuminated. 
18.02.425 Sign, institutional. 
18.02.430 Sign, off-premises. 
18.02.435 Sign, on-premises. 
18.02.440 Sign, painted. 
18.02.445 Sign, political. 
18.02.450 Sign, portable. 
18.02.455 Sign, projecting. 
18.02.460 Sign, roof. 
18.02.465 Sign, rotating. 
18.02.470 Sign, subdivision. 
18.02.475 Sign, temporary. 
18.02.480 Sign, wall. 
18.02.485 Sign, window. 
18.02.486 Significant Tree 
18.02.487 Single-family zoning district. 
18.02.490 Site coverage. 
18.02.493 Skydiving. 
18.02.495 Slope line. 
18.02.499 Solid waste incinerator. 
18.02.500 Special permit. 
18.02.501 Special trees. 
18.02.502 Specified anatomical areas. 
18.02.503 Specified sexual activities. 
18.02.505 Stacking space. 
18.02.510 Structure. 
18.02.515 Story. 
18.02.520 Street. 
18.02.525 Townhouse. 
18.02.527 Trade, retail. 
18.02.528 Transitional housing. 
18.02.529 Tree. 
18.02.530 Undeveloped land. 
18.02.531 Use. 
18.02.532 Use, change of. 
18.02.534 Use, temporary. 
18.02.535 Used. 
18.02.536 Variance. 
18.02.540 Vegetation, shading. 
18.02.541 Vegetative aid. 
18.02.545 Veterinary clinic. 
18.02.550 Veterinary hospital. 
18.02.555 View. 
18.02.565 Yard. 
18.02.570 Yard, front. 
18.02.575 Yard, rear. 
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18.02.580 Yard, side. 
18.02.585 Zoning. 
18.02.590 Zoning lot. 
18.02.595 Zoning permit. 
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18.02.097-A Deciduous 
“Deciduous” means trees that shed or loose their foliage at the end of the growing season. 
 
 
18.02.106 Diameter at breast height (DBH). 
“Diameter at breast height (DBH)” means the diameter of the tree when measured at 4 feet 
above ground. 
 
 
18.02.132-A Evergreen. 
“Evergreen” means trees that retain their leaves for more than one growing season. 
 
 
18.02.255A Low Impact Development (LID). 
 “Low impact development” means a stormwater management strategy that emphasizes 
conservation and use of existing features integrated with distributed, small-scale stormwater 
controls to more closely mimic natural hydrologic patterns in residential, commercial, and 
industrial settings (LID Technical Guidance Manual for Puget Sound-January 2005 or as 
amended). 
 
18.02.275-A Native vegetation. 
“Native vegetation” includes native, undisturbed areas or rehabilitation of previously disturbed 
areas that consist of trees, plants, forest litter, and understory indigenous to the Pacific 
Northwest or near natives that are suitable for the Pacific Northwest climate.  Invasive species, 
such as Himalayan Blackberry or Scotch Broom, are not native species.  For the purposes of 
this chapter, native vegetation is defined by a tree density of no less than one tree unit per 600 
square feet.” 
 
18.02.485-A Significant Tree 
“Significant Trees” means trees 12” DBH or greater.  
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Chapter 18.04.190  
PLANNED UNIT DEVELOPMENT – PUD 
 
The intent of the PUD is to create a process to promote diversity and creativity in site design, 
and protect and enhance natural and community features. The process is provided to 
encourage unique developments which may combine a mixture of residential, commercial and 
industrial uses. Low Impact Development (LID) projects and best management practices are an 
encouraged option and shall be designed in accordance with 18.04.200 Low Impact 
Development.  By using flexibility in the application of the development standards, this process 
will promote developments that will benefit citizens that live and work in the town. 
 
A. Zoning Districts Where Permitted. PUDs are permitted in all zoning districts. 
 
B. Permitted Uses. 
1. Principally Permitted Uses. The principally permitted uses in PUDs shall be the same as 
those permitted in the underlying zoning classifications. 
2. Conditional Uses. The conditional uses in PUDs shall be the same as those permitted in the 
underlying zoning classification. The conditional use permit review process may be consolidated 
with that of the PUD pursuant to the procedures specified in subsection (F) of this section. 
3. Accessory Uses. Accessory uses and buildings which are customarily incidental and 
subordinate to a principally permitted use are also permitted. 
4. Exceptions. In the residential PUDs of 10 acres or more, commercial uses may be permitted. 
Commercial uses shall be limited to those uses permitted in the neighborhood convenience 
district. 
 
C. Development Standards. The following development standards are minimum requirements 
for a planned unit development: 
1. Minimum Lot Size Exclusion. The minimum lot size requirements of the districts outlined in 
this title shall not apply to PUDs. 
2. Minimum Site Acreage. Minimum site acreage for a PUD is established according to the 
zoning district in which the PUD is located. 
3. Minimum Perimeter Building Setback. The minimum perimeter building setback of the 
underlying zone shall apply. Multifamily area requirements shall apply to any multifamily 
developments. The board of adjustment may reduce building separation requirements to the 
minimum required by the building and fire departments, according with the criteria set forth in 
subsection (F)(1) of this section. If an adjacent property is undevelopable under this title, the 
planning commission may also reduce the perimeter setback requirement to the minimum 
standards in the town building and fire codes. 
 4. Maximum Height of Structures. The maximum height of structures of the underlying zone 
shall apply. The planning commission may authorize additional height in C and I zones where 
pro posed development in the PUD is compatible with the scale and character of adjacent 
existing developments. 
5. Open Space. 

a. The standard set forth in this subsection shall apply to PUD residential developments 
only. Each PUD shall reserve a maximum of 35 percent of the area denoted for 
residential use as open space.  
b. For the purpose of this section, open space shall be defined as land which is not used 
for buildings, dedicated public rights-of-way, traffic circulation and roads, parking areas 
or any kind of storage. Open space includes, but is not limited to, privately owned 
woodlands, open fields, streams, wetlands, severe hazard areas, sidewalks, walkways, 
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landscaped areas, gardens, courtyards or lawns. Common open space may provide for 
either active or passive recreation. 
c. Open space within a PUD shall be available for common use by the residents, tenants 
or the general public, depending on the type of project. 

6. Streets. If streets within the development are required to be dedicated to the town for public 
use, such streets shall be designed in accordance with the standards outlined in the town 
subdivision code and other appropriate town standards. If the streets within the development 
are to remain in private ownership and remain as private streets, then the following standards 
shall apply: 

a. Minimum Private Street Pavement 
Widths. Minimum private street pavement widths for parallel parking in residential 
planned unit developments are as follows: 

 
No Parking  Parking Parking Both  

         One Side        Sides 
         (feet)             (feet)                    (feet) 
One-way streets:                   20 16     29 24                    38 32 
Two-way streets:         22 20             31 28                    40 36 

 
The minimum widths set out in this subsection (6) may be modified upon review and 
approval of the town fire chief and the town public works director providing they are 
sufficient to maintain emergency access and traffic safety. A maintenance agreement for 
private streets within a PUD shall be required by the planning commission as a condition 
of PUD approval. 
b. Vehicle Parking Areas. Adequate vehicular parking areas shall be provided. The 
required number of parking spaces may vary from the requirements of Chapter 18.05 
EMC and shall be approved by the planning commission based upon a parking need 
assessment study submitted by the applicant and approved by the planning director. 
Vehicular parking areas may be provided by on-street or off-street parking lots. The 
design of such parking areas shall be in accordance with the standards outlined in 
Chapter 18.05 EMC. 
c. One-Way Streets. One-way loop streets shall be no more than 1,500 feet long. 
d. On-Street Parking. On-street parking shall be permitted. Privately owned and 
maintained “no parking” and “fire lane” signs may be required as determined by the town 
public works director and town fire department chief. 

7. Pedestrian Walkways. Pedestrian walkways shall be constructed of material deemed to be an 
all-weather surface by the public works director; 
8. Landscaping and Tree Retention Requirements. 

a. Minimum perimeter landscaping of the underlying zone shall apply. Additional 
landscaping shall be required as provided in Chapter 18.07 EMC. 
b. Native vegetation requirements for PUD’s shall comply with the requirements set forth 
in Chapter 18.07.065 Tree Retention and Conservation. 
b. c. All PUD developments shall ensure that parking areas are integrated with the 
landscaping system and provide screening of vehicles from view from public streets. 
Parking areas shall be conveniently located to buildings and streets while providing for 
landscaping adjacent to buildings and pedestrian access. 
c.d. Solid waste collection areas and waste reduction or recycling areas shall be 
conveniently and safely located for on-site use and collection, and attractively site 
screened.  

9. Signs. The sign regulations of Chapter 18.06 EMC shall apply. 
10. If portions of the PUD are to be subdivided for sale or lease, the procedures of the town 
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subdivision code, as amended, shall apply. Specific development standards such as lot size, 
street design, etc. shall be provided as outlined in EMC 18.04.190(C). 
11. Shoreline Master Program. Any development located within 200 feet of the Mashell River 
shall adhere to the town shoreline master program regulations. 
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TOWN OF EATONVILLE 
 
DRAFT TITLE 18.04.200 
PLANNED LOW IMPACT DEVELOPMENTS (PLID) 
 
 
Sections: 
18.04A.200 Purpose. 
18.04A.210 LID Design Criteria. 
18.04A.220 Permitted uses. 
18.04A.230 Conformance. 
18.04A.240 General design criteria. 
18.04A.250 Native Vegetation Areas. 
18.04A.260 Native soil protection and amendment. 
18.04A.270 Clustering. 
18.04A.280 Residential densities. 
18.04A.290 Lot sizes, lot width, building height, setbacks and improvement coverage. 
18.04A.295 Circulation, access and parking. 
18.04A.296 Parking. 
18.04A.297 Alternative surfacing methods. 
18.04A.298 Drainage and land alteration. 
18.04A.299 Site assessment. 
18.04A.300 Textual information required. 
18.04A.310 Site plan and supporting maps and graphics. 
18.04A.320 LID project entitlement 
18.04A.330 Modifications to the plan. 
 
18.04A.200 Purpose. 

It is the intent of this chapter to: 
A. Manage stormwater through a land development strategy that emphasizes conservation and use 

of on-site natural features integrated with engineered, small-scale hydrologic controls to more 
closely mimic predevelopment hydrologic conditions.   

B. Encourage creative and coordinated site planning, the conservation of natural conditions and 
features, the use of appropriate new technologies and techniques, and the efficient layout of 
streets, utility networks and other public improvements. 

C. Minimize impervious surfaces and effective impervious surfaces. 
D. Encourage the creation or preservation of permanent forested open space. 
E. Encourage development of residential environments that are harmonious with on-site and off-site 

natural and built environments. 
F. Further the goals and the implementation of the policies of the comprehensive land use plan.  

 
18.04A.210 LID Design Criteria. 

Conformance to the following criteria is required for all development reviewed under the provisions of 
this chapter: 
A. LID projects shall meet the minimum peak and duration flow control standards per the 

Stormwater Management Manual for Western Washington, current edition.  
B. Flow control facilities may be reduced in size through the standards contained in the LID 

Technical Guidance Manual for Puget Sound (January 2005, Section 7.2.2 or as amended) - full 
dispersion for all or part of the development site. 

C. Water quality treatment BMPs shall be provided to treat 91 percent of the annual runoff volume 
per the Department of Ecology standards.  

D. All site soils disturbed during construction shall be rehabilitated to the specifications and guidance 
of the most current version of the LID Technical Guidance Manual for Puget Sound.  

E. After the certificate of occupancy is issued, there shall be no net increase in effective impervious 
surfaces for all PLID projects.  
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F. All projects shall provide a maintenance plan/program that has been approved by the town, 
including source control BMPs. 

G. LID projects shall reduce the size of conventional detention facilities (e.g., ponds, vaults, etc.) as 
follows: 
1. Calculate the volume of a conventional project by using the conventional modeling 

assumptions in Table 18.08A.20-2: Impervious Surface Maximum Limits and Modeling 
Assumptions. 

2. Reduce the conventional volume by the percentage shown in Table 18.08A.20-1: Volume 
Reduction and Native Vegetation Requirements to find the allowed LID project volume. 

3. Apply sufficient LID techniques to the project so that when the techniques are modeled using 
guidance from Chapter 7 of the LID Technical Guidance Manual for Puget Sound (January 
2005 or as amended) the conventional volume is reduced to the required volume reduction 
percentage found in Table 18.08A.20-1. LID projects shall preserve native vegetation area 
according to the percentages shown in Table 18.08A.20-1.  If the site has already been 
disturbed, the site shall be revegetated to meet the percentages shown in Table 18.08A.20-1. 

 

TABLE 18.08A.20-1: 
Volume Reduction and 
Native Vegetation 
Requirements 

Minimum 
Volume 
Reduction 
(Infiltration < 
0.30 in/hr) 1,2 

Minimum 
Volume 
Reduction 
(Infiltration of ≥ 
0.30 in/hr) 1,2 

Minimum 
Native 
Vegetation 
Area3 

Maximum 
Impervious 
Surface 

Non-Multifamily 
Residential  ≤1.4 du/ac 

50% 60% 35% 15% 

Non-Multifamily 
Residential 1.5-2.4 du/ac 

50% 60% 35% 15% 

Non-Multifamily 
Residential 2.5-3.4 du/ac 

50% 60% 35% 20% 

Non-Multifamily 
Residential 3.5-4.9 du/ac 

50% 60% 35% 30% 

Non-Multifamily 
Residential 5.0-6.9 du/ac 

50% 60% 20% 35% 

Non-Multifamily 
Residential 7.0-9.9 du/ac 

50% 60% 20% 40% 

Non-Multifamily 
Residential  ≥10.0 du/ac  

50% 60% 20% 60% 

Multi-Family4,5 40% 80% 20% 70% 
Commercial5 40% 80% 10% 70% 

 
1 The volume reduction in the table represents a reduction as compared to the volume 

needed for a detention volume serving a standard development. 
2 Infiltration rates are as measured in the field at the proposed LID location using 

techniques recommended in the most current edition of the Stormwater Management 
Manual for Western Washington and the Low Impact Technical Guidance Manual for 
Puget Sound. 

3 Native vegetation area includes native, undisturbed areas or rehabilitation of previously 
disturbed areas.  Native vegetation areas may integrate passive recreation facilities.  
Active recreation areas shall not count towards native vegetation areas total. 

4 Impervious area includes all hard surfaces that impede infiltration of rainfall into the 
underlying soil profile.  These surfaces include but are not limited to compacted soil, 
asphalt concrete pavement, cement concrete pavement, roofs, and gravel paved areas.  
Green roofs and minimal excavation foundations, subject to conformance with applicable 
Department of Ecology BMPs, are not included in the total impervious area.  Rainwater 
harvesting systems based on documented water balance may be used to reduce the 
calculated total impervious area.  Permeable pavement systems such as modular grid 
pavement or pervious concrete count against the impervious surface totals only to the 
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extent indicated by Section 7.1.1 of the LID Technical Guidance Manual for Puget Sound 
(January 2005 or as amended).  

5 Multi-family projects are those projects containing more than four dwelling units attached 
in a single structure, regardless of ownership mechanism. 
 

Table 18.08A.20-2: Impervious Surface Maximum Limits and Modeling Assumptions1 
Dwelling Units Per Acre2 Conventional % 

Impervious: 
Modeling Assumption 

Conventional % 
Turf: 

Modeling Assumption 
Non-Multifamily Residential     ≤1.4 du/ac 15% 85% 
Non-Multifamily Residential 1.5-2.4 du/ac 25% 75% 
Non-Multifamily Residential 2.5-3.4 du/ac 35% 65% 
Non-Multifamily Residential 3.5-4.9 du/ac 40% 60% 
Non-Multifamily Residential 5.0-6.9 du/ac 50% 50% 
Non-Multifamily Residential 7.0-9.9 du/ac 60% 40% 
Non-Multifamily Residential   ≥10.0 du/ac 80% 20% 
Multifamily Residential 90% 10% 
Commercial 90% 10% 

 
1 Impervious area includes all hard surfaces that impede infiltration of rainfall into the 

underlying soil profile.  Many LID Techniques improve the ability of water to infiltrate into 
the soil.  These techniques count against the impervious surface totals only to the extent 
indicated by Chapter 7 of the LID Technical Guidance Manual for Puget Sound (January 
2005 or as amended). 

2 Dwelling units per acre is based on gross density. 
 
18.04A.220 Permitted uses. 

Uses allowed in a low impact development shall include permitted, accessory and conditional uses 
allowed in and subject to the conditions of the underlying zone district(s). 

 
18.08A.40 Conformance. 

All uses and development shall conform to all relevant requirements and standards of: 
A. The zone district(s) within which the low impact development is located, except as may be 

modified by this chapter; 
B. The International Building and Fire Codes; 
C. All applicable density requirements of the Eatonville Development Regulations; and 
D. Other applicable official controls. 

 
18.08A.50 General design criteria. 

A. The location of all streets, buildings, parking areas, pedestrian, bicycle and vehicular ways, and 
utility easements shall be designed to promote public safety, compatibility of uses, minimize 
effective impervious surface, preserve forested open space, and complement predevelopment 
site characteristics such as topography, soils, hydrology, and other natural features.  

B. Low impact developments shall record an easement or covenant against the land title to ensure 
that the low impact development features are protected. 

 
18.08A.60 Native Vegetation Areas. 

A. For the purposes of calculating required area, inundated lands shall not be included; however, 
other sensitive areas and their buffers may be included within the Native Vegetation Area 
boundaries.  Land below an ordinary high water mark shall not be counted towards the required 
native vegetation.   

B. Native Vegetation Areas shall be forested or reforested.  
1. Native Vegetation Areas that do not contain sufficient tree canopy coverage shall be planted 

with native or near native trees with a minimum of one native tree for every 600 square feet to 
be replanted, in accordance with the requirements of Chapter 18.07.65 
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2. Native Vegetation Areas shall be planted with vegetation that is indigenous to the Pacific 
Northwest or suitable for the Pacific Northwest climate.  See Chapter 18.07.65 for a list of 
appropriate tree species.  

3. Native Vegetation Areas that do not contain sufficient native vegetation, forest litter and 
understory shall be replanted. Reforested areas shall be replanted in accordance with 
Chapter 18.07.65 

C. Existing native vegetation, forest litter and understory shall be preserved to the extent possible in 
the Native Vegetation Areas in order to reduce flow velocities and encourage sheet flow on the 
site.  Runoff discharged into native vegetation areas shall be dispersed in accordance with BMP 
T5.30, Volume V, of the Stormwater Management Manual for Western Washington-2005 or as 
amended.  Further guidance on full or partial dispersion of stormwater runoff is provided in 
Section 7.2.2 and 7.2.3 of the LID Technical Guidance Manual for Puget Sound (January 2005 or 
as amended).   

D. Development within Native Vegetation Areas shall be limited to stormwater dispersion facilities, 
pervious pedestrian trails, and approved surface water restoration projects.  Activities within the 
Native Vegetation Areas shall be limited to passive recreation, removal of invasive species, 
amendment of disturbed soils consistent with all applicable regulations, and planting of native 
vegetation.  Development shall be consistent with critical areas requirements and restrictions in 
Title 15.16 EMC. 

E. A permanent protective mechanism shall be legally established to ensure that the required Native 
Vegetation Area is preserved and protected in perpetuity in a form that is acceptable to both the 
applicant and the Town and filed with the Town auditor’s office.  A permanent Native Vegetation 
Area shall be established using one of the following mechanisms.   
1. Placement in a separate non-building tract owned in common by all lots within the 

subdivision; 
2. Covered by a protective easement or public or private land trust dedication; 
3. Preserved through an appropriate permanent protective mechanism that provides the same 

level of permanent protection as subsection (a) of this section as determined by the approval 
authority. 

F. Restrictions on the future use of the Protective Native Growth Area shall be recorded on the face 
of the final plat, short plat or large lot subdivision.   

 
18.08A.70 Native soil protection and amendment. 

A. The duff layer and native topsoils shall be retained in an undisturbed state to the maximum extent 
practicable.  Any duff layer or topsoil removed during grading shall be stockpiled on-site in a 
designated, controlled area not adjacent to public resources and critical areas.  The material shall 
be reapplied to other portions of the site where feasible. 

B. Except as otherwise provided in subsection (3), areas that have been cleared and graded or 
subject to prior disturbance shall be amended.  Prior disturbance shall include soil compaction or 
removal of some or all of the duff layer or underlying topsoil.  The amendment shall take place 
between May 1 and October 1.  Replaced topsoil shall be a minimum of 8 inch depth, unless the 
applicant demonstrates that a different thickness will provide conditions equivalent to the soil 
moisture holding capacity native to the site.  Replaced topsoil shall have an organic content of 10 
percent dry weight and a pH between 5.5 and 7.0.  The intent of amending disturbed soils is to 
restore the moisture holding capacity of the original undisturbed native soil to the maximum 
extent practicable. 

C. This section does not apply to areas would harm existing trees proposed for retention, or that, at 
project completion, are covered by an impervious surface, incorporated into a drainage facility or 
engineered as structural fill or slope. 

 
18.08A.80 Clustering. 

A. To achieve the goals of low impact development, residential lots shall be clustered within the 
designated development area of the site.  Clustering is intended to preserve open space, reduce 
total impervious surface area, and minimize development impacts on critical areas and 
associated buffers (Title 15.16 EMC).  Preservation of open space reduces potential stormwater 
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runoff and associated impacts and provides area for dispersion, filtration and infiltration of 
stormwater.  

B.  The arrangement of clustered building lots shall be designed to avoid development forms 
commonly known as linear, straight-line or highway strip patterns.   

 
18.08A.90 Residential densities. 

Base densities shall be consistent with the underlying zoning. A bonus density of up to 20 percent is 
authorized for projects complying with this chapter.  

 
18.08A.100 Lot size, lot width, building height, impervious coverage. 

A. Lot size.  Design objective:  Minimize area of site disturbance.  The minimum lot size of the 
underlying zone district may be reduced to achieve the goals in Section 18.08A.010 EMC. 

B. Lot width.  Design objective:  Minimize street length.  The minimum lot width of the underlying 
zone district may be reduced to achieve the goals in Section 18.08A.010 EMC.  

C. Building setbacks.  Design objective:  Minimize impervious surfaces.  The setbacks of the zone 
may be reduced to achieve the goals in Section 18.08A.010 EMC.  

 
18.08A.110 Circulation and access. 

Circulation and access provisions shall be appropriate to the scale of the project and to anticipated 
traffic characteristics, and consistent with the requirements of the Town road standards.  Deviations 
from these standards may be granted where a bioretention swale with compost amended soils shall 
be provided within the right-of-way or easement dedicated to Eatonville adjacent to the public right-of-
way or in islands created by loop roadways. 

 
18.08A.120 Parking. 

Parking shall conform to the requirements of Chapter 18.05 EMC. 
 
18.08A.130 Alternative surfacing methods. 

Alternative surfacing including, but not limited to: paving blocks, turf block, pervious concrete, porous 
asphalt, and other similar approved materials are encouraged.  Alternative surfacing methods may be 
approved for parking areas, emergency parking areas, private roads, fire lanes, road shoulders, bike 
paths, walkways, patios, driveways, and easement service roads unless site constraints make use of 
such materials detrimental to water quality.  Utilization of alternative surfacing methods shall be subject 
to review and approval by the Town’s Public Works Director and Fire Marshal for compliance with other 
applicable regulations and development standards.  Surfaces that comply with this section shall not be 
considered impervious surfaces under Section 13.24.070 EMC. 

 
18.08A.140 Drainage and land alteration. 

A. Land alteration may commence when in compliance with the Town of Eatonville site development 
regulations. 

B. Drainage plans and improvements shall be in compliance with the Town of Eatonville drainage 
standards.  Alternative BMPs not specifically referenced in the Eatonville standards may be 
considered subject to approval by the Public Works Director. 

 
18.08A.150 Site assessment. 

Low impact development site design is intended to complement the predevelopment conditions on the 
site.  The development context shall be established by an initial site assessment consistent with the 
requirements of this section.  The initial inventory and assessment process will provide the baseline 
information necessary to design strategies that preserve natural resources, preserve areas most 
appropriate to evaporate, transpire, and infiltrate stormwater, and achieve the goal of maintaining pre-
development natural hydrologic conditions on the site.  The assessment will result in a series of maps 
identifying streams, lakes, wetlands, and buffers; steep slopes, and other hazard areas; significant 
wildlife habitat areas; and permeable soils offering the best available infiltration potential.  Maps can be 
combined as hard copies or as GIS layers to delineate the best areas to direct development.  
Designated development areas, which will contain all impervious surfaces and landscaped areas on 
the site, should be configured to minimize soil and vegetation disturbance, buffer critical areas, and 



 6

take advantage of a site’s natural stormwater processing capabilities.  Designated development area 
boundaries shall be delineated on site plans and identified on the site during site preparation and 
construction.  Areas outside of the designated development area envelope shall be designated Native 
Vegetation Areas or reserve areas. 
 
The site assessment shall be a component of the project submittal.  The site assessment shall include, 
at a minimum, the following: 
A. A survey prepared by a registered land surveyor or registered civil engineer showing existing 

public and private development, including utility infrastructure, on and adjacent to the site, major 
and minor hydrologic features, including seeps, springs, closed depression areas, drainage 
swales, and contours as follows: 
1. Up to 10 percent slopes, two-foot contours. 
2. Over 10 percent to less than 20 percent slopes, five-foot contours. 
3. Twenty percent or greater slopes, 10-foot contours. 
4. Spot elevations shall be at 25 foot intervals. 

B. Location of all existing lot lines, lease areas and easements, and the location of all proposed lot 
lines, lease areas, and easements. 

C. A soils report prepared by a licensed geotechnical engineer or licensed engineering geologist.  
The report shall identify: 
1. Underlying soils on the site utilizing soil pits and soil grain analysis to assess infiltration 

capability on site.  The frequency and distribution of soil pits shall be adequate to direct 
placement of the roads and structures away from soils that can most effectively infiltrate 
stormwater. 

2. Topologic features that may act as natural stormwater storage or conveyance and underlying 
soils that provide opportunities for storage and partial infiltration. 

3. Depth to groundwater. 
4. Geologic hazard areas and associated buffer requirements as defined in Title 15.16 EMC. 

D. A survey of existing native vegetation cover by a licensed landscape architect, arborist, qualified 
biologist identifying any forest areas on the site, species and condition of ground cover and shrub 
layer, and tree species, and canopy cover. 

E. A survey of wildlife habitat by a qualified biologist. 
F. A streams, wetland, and water body survey and classification report by a qualified biologist 

showing wetland and buffer boundaries consistent with the requirements of Title 15.16 EMC, if 
present. 

G. Flood hazard areas on or adjacent to the site, if present. 
H. Aquifer and wellhead protection areas on or adjacent to the site, if present. 
I. Any known historic, archaeological, and cultural features located on or adjacent to the site, if 

present. 
 
18.08A.160 Textual information required. 

The applicant must respond to each of the items below but the response may include estimates or 
approximations where exact figures are not known at the time of submittal. All estimates should be 
based on the applicant’s best knowledge and intent of the proposal. When estimates or approximations 
are used they must be identified as such. The applicant should be aware that any estimates or 
approximations provided may be used to set development conditions or thresholds. 
 
A. Title Report (issued no more than 30 days prior to formal application) for all land located within 

the boundaries of the proposed LID project.  The title report shall show all persons having an 
ownership interest in the property included in the LID project and a legal description that 
describes the exterior boundary of the LID project and lists all encumbrances affecting land within 
the LID project. 

B. A statement that confirms the ownership or control of the land within the boundaries of the 
proposed LID project and the nature of the applicant’s interest in the same and the owners.  If the 
development area has multiple owners, then all owners of record shall consented in writing to the 
LID project review process. 

C. Description of the proposed LID project including: 
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1. Total gross area of the site; 
2. Total area of reserve area; 
3. Total project area (total gross site area minus total reserve area); 
4. Total area of designated development area; 
5. Total area of Native Vegetation Area; 
6. Total units proposed; 
7. Proposed number of dwelling units by type; 
8. Lot sizes and dimensions; 
9. Total area of impervious surfacing; 
10. Proposed ownership of land areas within the LID project both during and after construction; 
11. Gross density of dwelling units; 
12. Requested dimensional modifications; 
13. Development schedule indicating the approximate date when construction of the LID project 

or stages of the LID project can be expected to begin and be completed. 
D. Projected population and analysis of anticipated impact of the development upon existing utilities 

and community facilities and services including but not limited to water, electricity, sewer and 
solid waste disposal, schools, parks, open space, trails, and police and fire protection.  The 
analysis shall include how and when these impacts are being addressed by the LID project. 

E. Report assessing adequacy of water supply to serve the proposed development. 
F. Traffic impacts, including projected trip generation for the entire development and by phase. 

 
18.08A.170 Site plan and supporting maps and graphics. 

An initial site plan and any supporting graphics, narrative descriptions and maps to show existing 
conditions and major details of the proposed LID project.  The initial site plan and supporting graphics 
and maps in combination shall provide a level of detail appropriate to the scale of the project and 
sufficient to demonstrate how the project complies with the provisions of this chapter. 
A. Proposed name of the development, north point, scale, date and address, and telephone number 

of the preparer of the site plan/supporting maps. 
B. All information included in the site assessment should be provided at a legible scale appropriate 

to the area covered by the proposal at the discretion of the administrator. 
C. Designated development areas. 
D. Native Vegetation Areas. 
E. Reserve areas. 
F. Areas of disturbed soils to be amended. 
G. The existing and proposed circulation system of arterial, collector and/or local streets, including 

right-of-way street widths, off-street parking areas, and major points of access to public rights-of-
way (including major point of ingress and egress to the development). Notations of proposed 
ownership, public or private, shall be included where appropriate. 

H. Location and width of existing and proposed sidewalks and trails. 
I. Proposed lots and dimensions. 
J. For residential structures, provide the types and number of residential units in each structure or 

the range of residential structures proposed together with the range of the type and number of 
units per structure. 

K. For nonresidential buildings, the gross floor area of each building. 
L. The location and square footage or approximate location and square footage or acreage of all 

areas of all areas to be conveyed, dedicated or reserved as common open spaces, public parks, 
recreational areas, school sites, and similar public and semi-public uses with notations of 
proposed ownership included where appropriate. 

M. Landscaping and open space improvements plan or concept. 
N. The proposed treatment of the perimeter of the LID project, including materials and techniques 

used such as screens, fences and walls. 
O. The location of existing and proposed utilities including sanitary sewers, water lines and storm 

drainage facilities intended to serve the development. 
P. Existing zoning and Comprehensive Plan boundaries for the site and adjacent property. 
Q. Information of contiguous properties within 300 feet of the proposed LID project including: 

1. Existing and, if known, proposed land use and streets; and 



 8

2. Existing structures excluding accessory buildings, ownership tracts and unique natural 
features of the landscape, if readily accessible. 

R. A vicinity map showing the location of the site and its relationship to surrounding areas, including 
existing streets, major physiographic and cultural features such as railroads, lakes, streams, 
shorelines, schools, parks or other prominent features. 

S. Landscape plan including a tree planting plan for Native Vegetation Areas. 
 
18.08A.180 LID project entitlement 

A.     Non-residential projects conforming to the design criteria of this chapter shall be approved 
consistent with the land use entitlement procedures for the use within the underlying zone.  For 
instance, a use that would require a conditional use permit, shall still require a conditional use 
permit. 

B.     Residential subdivisions conforming to this chapter shall be processed as Planned Unit 
Developments.  The planning commission shall use the following review criteria in place of the 
required findings found under EMC 18.04.190.F: 
1. The proposal meets the requirements of this title; 
2. The perimeter of the project shall be compatible with the land use of adjoining properties. 

Compatibility includes, but is not limited to, size, scale, mass and architectural design; 
3. The proposal shall not be detrimental to existing or potential surrounding land uses as 

defined by the Eatonville comprehensive plan; 
4. The proposal conforms with the design criteria of this chapter. 

 
18.08A.190 Modifications to the plan. 

Requests for modifications of preliminary or final development plans shall be made in writing and shall 
be submitted to the planning department in the manner and form prescribed by the planning director. 
  
A. Modifications shall be deemed minor if the proposal remains consistent with the purpose and 

design criteria of this chapter and does not change any of the following: 
1. Land use; 
2. Density, number of dwelling units or lots; 
3. General location or number of access points; 
4. The amount of open space; 
5. The amount of parking; 
6. The total square footage of structures;  
7. The general height of structures. 
8. The amount of impervious surfaces, unless reduced; and 
9.  The amount of native vegetation. 

   
Examples of minor modifications include but are not limited to lot line adjustments, minor 
relocations of buildings or landscaped areas, minor changes in phasing and timing, minor 
changes in building design, and minor changes in elevations of buildings.  Minor modifications 
may be approved by the Town Planner or designee. 

 
B. Major modifications are those which, as determined by the Town Planner or designee, 

substantially change the basic design, density, open space or other similar requirements or 
provisions.  Major adjustments to the development plans shall be reviewed under the same 
process as the original approval.  
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Chapter 18.05 
OFF-STREET PARKING AND LOADING REQUIREMENTS 
 
Sections: 
18.05.010 Purpose. 
18.05.020 Categories of uses and conditions of uses covered by chapter. 
18.05.030 Location of off-street parking. 
18.05.040 Parking standards for specific activities. 
18.05.050 Drive-through businesses. 
18.05.055 Loading spaces. 
18.05.060 Driveways. 
18.05.070 Off-street parking regulations downtown commercial district C-1. 
18.05.080 Size and design standards. 
18.05.090 Overhang exception, landscaping, paving, wheel stops, drainage, lighting and 
curbing. 
18.05.095 Parking lot landscaping 
18.05.100 Off-street parking plans. 
 
18.05.010 Purpose. 
It is the purpose of this chapter to specify the off-street parking and loading requirements for all 
uses permitted in this title, and to describe design standards and other required improvements. 
(Ord. 94-06 § 2, 1994). 
 
18.05.020 Categories of uses and conditions of uses covered by chapter. 
A. New Construction. New construction is covered by this chapter as follows: 
1. Buildings constructed or enlarged; 
2. Other structures or use areas constructed or enlarged; 
3. Parking lots constructed or enlarged as follows: 

a. If new or adding the equivalent of 50 percent or more of the existing parking lot area, 
the entire parking facility must meet the standards of this title; 
b. If adding less than 50 percent of the existing parking lot area only the new portion 
must meet the standards of this title. 

B. Change in Use. When the occupancy of any land use, structure or building, or any part of a 
building, structure or land use, is changed to another use, parking shall be provided to meet the 
requirements of the new use. (Ord. 94-06 § 2, 1994). 
 
18.05.030 Location of off-street parking. 
A. Single-Family Dwellings. Required parking for a single-family dwelling shall be located on the 
same lot as the building it is to serve. 
B. Multifamily Dwellings. Required parking for multifamily dwellings may be on a contiguous lot if 
located within 500 feet of the dwelling units. The lot shall be legally encumbered by an 
easement or other appropriate means to ensure continuous use of the parking facilities. 
Documentation shall require review and approval of the town attorney. 
C. Other Uses. For uses other than those described in subsections (A) and (B) of this section, 
required parking may be in areas other than on the premises if the required amount of parking 
area is set aside for a particular use in such a lot and such area is not located more than 500 
feet from the premises. The lot or area to be utilized shall be legally encumbered by an 
easement or other appropriate means to ensure continuous use of the parking 
facilities. Documentation shall require review and approval of the town attorney. (Ord. 94-06 § 2, 
1994). 
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18.05.040 Parking standards for specific activities. 
The requirement of one space per dwelling unit may be reduced to no less than one space for 
every two dwelling units plus employee parking as determined by the planning director. The 
planning director shall base his decision on the following: 
 
1. Availability for private, convenient, regular transportation services to meet the needs of the 
tenants; 
2. Accessibility to and frequency of public transportation; 
3. Pedestrian access to health, medical and shopping facilities; 
4. Minimum age requirement to reside in subject apartments; 
5. Special support services offered by the facility. Special parking for recreational vehicles will 
not be required as long as the facility does not permit recreational vehicles other than campers 
or vehicles that fit into a regular-sized parking stall. If recreational vehicles are to be permitted 
on the development, they must be screened and fenced. Compact stalls will not be permitted 
except for one-third of the required employee parking. Parking standards for specific activities 
are as follows: 
 

ACTIVITY NUMBER OF PARKING SPACES 
A. Living Activities.  
1. Dwellings.  
a. Single family. Two parking spaces per single 
b. Two family. Two parking spaces per dwelling unit. 
c. Multifamily and apartment. 
 

One parking space per unit for apartments of 400 
square feet or less of floor area in all sized 
developments; two parking spaces for each 
dwelling unit for developments with 49 or less 
dwelling units; one and eight-tenths parking spaces 
per dwelling unit for developments of 50 or more 
dwelling units. For developments of 50 or more 
dwelling units, one parking space for each 15 
dwelling units for recreational vehicles. 
Recreational vehicle parking shall be in defined, 
fenced and screened areas with a minimum of six 
foot- high sight-obscuring fences or landscaping as 
determined by the planning director, or the 
developer may provide areas of usable open space 
equal to that area that would be required for 
recreational vehicle parking. A vehicle less than 20 
feet long that is used as primary transportation is 
not subject to recreational vehicle parking 
regulations. If open space in lieu of recreational 
vehicle parking is provided, its appropriateness will 
be determined at the time of development plan 
review by the planning director. Only garages 
which are accessed by driveways 18 feet in length 
shall meet the definition of parking space, as 
required by this title. Garages without the driveway 
of required length are permitted, but shall not be 
counted toward the parking space requirements of 
this title. 
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d. Multiple dwellings for low income elderly One parking space for each four dwelling units. 
 

e. Exceptions for senior citizen apartments in 
multifamily and apartment houses. 
 

Approved building plans must show one and eight-
tenths spaces per dwelling unit. The additional 
spaces, plus any required landscaping, shall be 
installed if at any time the structure is not used for 
senior citizen apartments. 

2. Boarding houses and lodging. 
 

One parking space for the proprietor, plus one 
space per sleeping room for boarders or lodging 
use, plus one additional space for each four 
persons employed on the premises. 

3. Mobile homes. 
 

Two parking spaces for each mobile home site, 
plus one screened space for each 10 lots for 
recreational vehicles. 

4. Travel trailers. 
 

One parking space for each trailer site. 

5. Hotels. 
 

One parking space for each guest rooms, plus two 
parking spaces for each three employees. 

B. Commercial Activities. 
 

 

1. Banks. 
 

One parking space for each 200 square feet of 
gross floor area, except when part of a shopping 
center. 

2. Professional and business offices. 
 

One parking space for each 250 square feet of 
gross floor area, except when part of a shopping 
center. 

3. Shopping centers. 
 

Four and one-half spaces per 1,000 square feet of 
gross leasable area (GLA) for centers having GLA 
of less than 400,000 square feet, and five spaces 
per 1,000 square feet of GLA for centers having a 
GLA of over 400,000 square feet. 

4. Restaurants, nightclubs, taverns and lounges. 
 

One parking space for each 100 feet of gross floor 
area, except when part of a shopping center. 

5. Retail stores, supermarkets, department stores 
and personal service shops 
 

One parking space for each 200 square feet of 
gross floor area, except when located in a shopping 
center. 

6. Other retail establishments, furniture, 
appliance, hardware stores, household equipment 
service shops, clothing or shoe repair shops. 
 

One parking space for each 500 square feet of 
gross floor area, except when located in a shopping 
center. 

7. Drive-in business. 
 

One parking space for each 100 square feet of 
gross floor area, except when located in a shopping 
center. 

8. Uncovered commercial area, new and used car 
lots, plant nursery. 
 

One parking space for each 5,000 square feet of 
retail sales area in addition to any parking 
requirements for buildings, except when located in 
a shopping center. 

9. Motor vehicle repair and services. 
 

One parking space for each 400 square feet of 
gross floor area, except when part of a shopping 
center. 

10. Industrial showroom and display. 
 

One parking space for each 500 square feet of 
display area. 

C. Industrial Activities. 
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1. Manufacturing, research and testing 
laboratories, creameries, bottling establishments, 
bakeries, canneries, printing and engraving shops. 
 

One parking space for each 1,000 square feet of 
gross floor area. For parking requirements for 
associated office area, see professional and 
business offices. 

2. Warehouses and storage buildings. 
 

One parking space for each 2,000 square feet of 
gross floor area of office area may be included 
without additional parking requirements. 

3. Speculative warehouse and industrial buildings 
with multiple use or tenant potential. 
 

One parking space for each 1,000 square feet of 
gross floor area if building size is less than 100,000 
square feet, or one parking space for each 2,000 
square feet of gross floor area for buildings which 
exceed 100,000 square feet gross of floor area, this 
is a minimum requirement and valid for 
construction permit purposes only. Final parking 
requirements will be based upon actual occupancy. 

D. Recreation Amusement Activities. 
 

 

1. Auditoriums, theaters, places of public 
assembly, stadiums and outdoor sports arenas. 
 

One parking space for each four fixed seats, or one 
parking space for each 100 square feet of floor 
area of main auditorium or of principal place of 
assembly not containing fixed seats, whichever is 
greater. 

2. Bowling alleys. 
 

Five spaces for each alley, except when located in 
a shopping center. 

3. Dance halls and skating rinks. 
 

One parking space for each 200 square feet of 
gross floor area, except when located in a shopping 
center. 

4. Golf driving ranges.  One parking space for each driving station. 
5. Miniature golf courses. 
 

One parking space for each 200 square feet of 
gross floor area. Such spaces shall be located 
adjacent to the building and shall be designated for 
visitors by signing or other special markings. 

6. Recreational buildings, whether independent 
or associated with a multifamily complex. 
 

One parking space for each 200 feet of gross floor 
area. Such spaces shall be located adjacent to the 
building and shall be designated for visitors by 
signing or other special markings. 

E. Educational Activities. 
 

 

1. Senior high schools, public, parochial and 
private. 
 

One space for each employee plus one space for 
each 10 students enrolled. In addition, if buses for 
the transportation of children are kept at the school, 
one off-street parking space shall be provided for 
each bus of a size sufficient to park each bus. 
Two and one-half parking spaces for each 
employee, plus one space for each three students 
residing on campus, plus one space for each five 
day student not residing on campus. In addition, if 
buses for transportation of students are kept at the 
school, one offstreet parking space shall be 
provided for each bus, of a size sufficient to park 
each bus. One additional parking space for each 
100 students shall be provided for visitors in the 
vicinity of or adjacent to the administration portion 
of the building or complex. Such parking spaces 
shall be so designated by signing or other similar 
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marking as approved by the public works director. 

2. Colleges and universities and business and 
vocational schools. 
 

Two and one-half parking spaces for each 
employee, plus one space for each three students 
residing on campus, plus one space for each five 
day student not residing on campus. In addition, if 
buses for transportation of students are kept at the 
school, one offstreet parking space shall be 
provided for each bus, of a size sufficient to park 
each bus. One additional parking space for each 
100 students shall be provided for visitors in the 
vicinity of or adjacent to the administration portion 
of the building or complex. Such parking 
spaces shall be so designated by signing or other 
similar marking as approved by the public works 
director. 

3. Elementary, middle and junior high. 
 

Two and one-half parking spaces for each 
employee. In addition, if buses for transportation of 
students are kept at the school, one off-street 
parking space shall be provided for each bus, of a 
size sufficient to park each bus. 
One additional parking space for each 100 students 
shall be provided for visitors in the vicinity of or 
adjacent to the administration portion of the 
building or complex. Such parking spaces shall be 
so designated by signing or other special marking 
as approved by the public works director. 

4. Libraries and museums. 
 

One parking space for each 250 square feet in 
office and public use. 

5. Nursery schools and day care centers. 
 

One parking space for each employee, plus loading 
and unloading areas. 

F. Medical Activities.  
1. Medical and dental offices. 
 

One parking space for each 200 square feet of 
gross floor area, except when located in a shopping 
center. 

2. Convalescent, nursing and health institutions. 
 

One parking space for each two beds, plus one 
parking space for each staff doctor, plus one 
parking space for each three employees. 

3. Hospitals. 
 

One parking space for each three beds, plus one 
parking space for each staff doctor, plus one 
parking space for each three employees. 

G. Religious Activities. 
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1. Churches. 
 

One space for each five seats in the main 
auditorium, provided that the spaces for any church 
shall not be less than ten. For all existing churches 
enlarging the seating capacity of their auditoriums, 
one additional parking space shall be provided for 
each five additional seats provided by the new 
construction. For all existing churches making 
structural alterations or additions which do not 
increase the capacity of the auditorium, no 
additional parking need be provided. 

2. Mortuaries or funeral homes. 
 

One parking space for each 100 square feet of floor 
area of assembly rooms. 

 
H. Other Uses. For uses not specifically identified in this section, the amount of parking required 
shall be determined by the planning director, based on parking required for similar uses, and, if 
appropriate, documentation provided by the applicant. 
I. Mixed Occupancies or Mixed Use if One Occupancy. In the case of two or more uses in the 
same building, the total requirements for off-street parking facilities shall be the sum of the 
requirements for the several uses computed separately, except in shopping centers. Off-street 
parking facilities for one use shall not be considered as providing required parking facilities for 
any other use, except as permitted in subsection (J) of this section pertaining to joint use. 
J. Joint Use. The joint use of parking facilities may be authorized only for those uses which have 
dissimilar peak hour parking demands or parking facilities in excess of the requirements set out 
in this title. The following conditions must be fulfilled before a joint use facility is allowed: 

1. The facility must be located within a radius of 500 feet of the buildings or use areas it 
is intended to serve; 
2. Documentation of dissimilar peak hour parking demands must be provided by the 
applicant; and 
3. The subject property shall be legally encumbered by an easement or other 
appropriate means which provides for continuous joint use of the parking facilities. 
Documentation shall require review and approval of the town attorney. 

K. Employee Parking. Where employee parking will be maintained separately and in addition to 
parking for the general public, the regulations of this subsection shall apply: 

1. Minimum parking stall sizes, aisle widths and percentage of compact car stall shall be 
as per other requirements in this chapter. 
2. Employee parking must be clearly identified as such and not become parking for the 
general public. 
3. If the employee parking is changed to parking for the general public, the normal 
regulations for off-street parking shall be in force. 
4. Employee parking shall not be in lieu of parking requirements per activity as stated in 
this section. 

L. Temporary Parking Facilities. Temporary parking facilities may be permitted by the planning 
director when it has been shown that: 

1. The existing use of the subject property adequate legal nonconforming parking or that 
existing parking conforms to the applicable standards of this title; 
2. The temporary parking facility is primarily intended to serve the public at large and not 
the existing use on the property; 
3. The temporary parking facility serves a public need; 
4. The temporary facility meets the following minimum standards: 

a. There shall be a minimum of 285 square feet gross area per stall. 
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b. The pavement section shall be a minimum of four inches of five-eighths inch 
minus C.R. crushed rock with bituminous surface treatment, subject to public 
works director review. 
c. On-site drainage control and detention shall be provided per the drainage 
ordinance. 
d. Ingress and egress and interior circulation and perimeter control shall be 
subject to public works director approval. 

M. Compact Car Parking. 
1. Parking stall size shall be a minimum of eight feet by 17 feet. Aisle width shall be per 
the requirements of EMC 18.05.080 and Table 18.05.2 following this chapter. 
2. Compact car parking spaces shall be clearly identified by signing or other marking as 
approved by the public works director. 
3. Compact car parking spaces shall not exceed 30 percent of the total required parking, 
and shall not be interspersed equally throughout the entire parking area. 
4. See EMC 18.05.080 and Table 18.05.2 following this chapter for typical compact car 
stall arrangements. 
5. No more than four compact car parking stalls shall be placed side-by-side, or eight 
head-to-head. (Ord. 94-06 § 2, 1994). 

 
18.05.050 Drive-through businesses. 
All banks, savings and loan associations, cleaning establishments, restaurants, and other 
businesses that maintain drive-through facilities or are designed in such a manner that 
customers must leave their automobiles temporarily in a driving line located adjacent to the 
facility shall be governed as follows: 

A. The following number of stacking automobile 
spaces shall be provided in the following circumstances: 
1. Drop boxes shall be provided with a minimum of two stacking spaces; 
2. Banks, savings and loan associations, utility companies, and other businesses 
conducting financial transactions, not typically involving the on-site delivery of goods, 
shall provide a minimum of three stacking spaces per drive-through window or automatic 
teller machine; 
3. Espresso stands, pharmacies, dry cleaners, or other businesses for which the typical 
transaction consists of the transfer of a pre-ordered or sorted quantity of goods, or the 
preparation or assembly of no more than two items per vehicle, shall provide a minimum 
of three stacking spaces per drive-through window; 
4. Full service or fast food restaurants, or other businesses for which the typical 
transaction includes the preparation or assembly of three or more items per vehicle, 
shall provide a minimum of six stacking spaces per drive-through window; 
5. For those businesses that provide two or more windows in series, for example one 
window for payments and one window for delivery of goods, the requirement of six 
stacking spaces per drive-through window shall be additive. Two windows shall require 
twelve spaces, etc. 
 
B. Layout. 
1. Size shall be a minimum of nine feet wide by 18 feet long. 
2. Count shall be separate from required parking spaces. 
3. Location shall be such that stacked vehicles do not interfere with access to or from 
any required parking or loading spaces or with pedestrian access to or from building 
entrances or exits. 
4. Location shall not extend into the public right-of-way. (Ord. 99-06 § 7, 1999; Ord. 94-
06 § 2, 1994). 
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18.05.055 Loading spaces. 

Loading spaces shall be provided as follows: 
A. Loading spaces shall be located not closer than 50 feet from any residential district, 
unless wholly enclosed within a building, or unless screened from such residential area 
by a wall or uniformly painted fence not less than six feet in height, plus any other 
screening or buffering required at the applicable zone boundary. 
B. Space for loading berths may occupy all or any part of any required setback, except 
any required landscape buffer, as long as the loading space is uncovered. A covered 
loading area shall comply with the minimum setback requirements for the district. 
C. Loading spaces shall be provided for the following types of buildings or businesses: 
warehouses, supermarkets, department stores, office buildings with a floor space in 
excess of 20,000 square feet, industrial or manufacturing establishments, freight 
terminals, railroad yards, mortuaries, and such other commercial and industrial buildings 
which, in the judgment of the planning director, are similar in nature in regard to loading 
space requirements. 
D. Buildings with dock-high loading doors shall be provided with a minimum of 100 feet 
of clear maneuvering area in front of each door. 
E. Buildings with ground level loading doors shall be provided with a minimum of 100 
feet of clear maneuvering area in front of each door. (Ord.99-06 § 8, 1999). 
 

18.05.060 Driveways. 
Ingress and egress points from public rights-of ways shall be designed and located to preclude 
offsite or on-street maneuvering of vehicles, except: 

A. In single-family residential districts, for single- family dwellings or individual driveways 
serving a single unit of a duplex, driveways may be designed to require backing into or 
out of the public right-of-way; and 
B. In multifamily, commercial, industrial, or aerospace districts, or for conditional or 
special permit uses in residential districts, driveways may be configured to require 
backing into the public rights-of-way of designated alleys with the approval of the 
planning director. (Ord. 99-06 § 9, 1999). 

 
18.05.070 Off-street parking regulations downtown commercial district C-1. 
It is the purpose of this section to recognize the pedestrian-oriented nature of downtown 
activities while also recognizing the need for off-street parking facilities to eliminate traffic 
congestion. No off-street parking shall be required in this district, excepting that one parking 
space per unit is required for multifamily residential development. 
(Ord. 94-06 § 2, 1994). 
 
18.05.080 Size and design standards. 
A. Parking Stall Size. Parking stall size shall be as follows: 
Standard 9 feet by 19 feet *1,*3 
Compact 8 feet by 17 feet *2,*3 
Employee 8 1/2 feet by 18 feet *3 
Parallel 9 feet by 23 feet 
 
Notes: 
*1. Dimensions may include overhang. See EMC 18.05.090 for exceptions. 
*2. See Table 18.05.2 following this chapter for typical compact placement with required 
landscape area. 
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*3. Parking stall length may be reduced by a maximum of two feet with corresponding increases 
in aisle width. 
B. Minimum Design Standards and Typical Parking Stall Arrangements. For minimum design 
standards and typical parking stall arrangements, see Tables 18.05.1 and 18.05.2 following this 
chapter. 
C. Units of Measurement. 
1. Benches. In stadiums, sports arenas, churches and other places of assembly in which 
patrons or spectators occupy benches, pews or other similar seating facilities, each 20 inches of 
width of such seating facilities shall be counted as one seat for the purpose of determining 
requirements for off-street parking facilities under this title. 
 
2. Fractions. When a unit of measurement determining the number of required parking spaces 
results in the requirement of a fractional space, any fraction up to but not including one-half shall 
be disregarded and fractions one-half and over shall require one parking space. (Ord. 94-06 § 2, 
1994). 18.05.090 Overhang exception, landscaping, paving, wheel stops, drainage, lighting and 
curbing. 
 
18.05.090 Overhang exception, landscaping, paving, wheel stops, drainage, lighting and 
curbing. 
A. Landscaping Generally. The landscaping requirements of Chapter 18.07 EMC and Table 
18.05.2 following this chapter shall apply with respect to off-street parking facilities. 
B. Landscape Islands. Landscape islands with a minimum size of 100 square feet shall be 
located in the following areas to protect vehicles and to enhance the appearance of parking 
areas:  
1. At the ends of all parking rows; 
2. Where loading doors or maneuvering areas are in close proximity to parking areas or stalls. 
C. A. Paving. All vehicular maneuvering areas, including but not limited to off-street parking 
areas, 
truck and mobile equipment loading, unloading, storage and maneuvering areas, and related 
access to and from public right-of-way shall be paved with asphalt or equivalent material, to be 
approved by the public works director. 
D.B. Wheel Stops. Wheel stops, a minimum of two feet from any obstruction or the end of the 
parking stall, shall be required in the following locations: 
1. Where the parking stall abuts a building or where vehicles may overhang a property line; 
2. Where the parking stall abuts a pedestrian walkway of less than six feet in width, or a 
walkway which is not raised creating its own barrier; 
3. Where a parking stall abuts any physical object which may be impacted (i.e., light standards, 
fire hydrants, fences, power vaults, utility poles, etc.); 
4. Where a hazardous grade difference exists between the parking area and the abutting 
property; 
5. Where other hazardous situations may exist as determined by the public works director. 
E.C. Lighting. Any lighting of a parking lot or storage area shall illuminate only the parking lot or 
storage area. All lighting shall be designed located so as to avoid undue glare or reflection of 
light onto adjoining properties or public rights-of-way. Light standards shall not be located so as 
to interfere with parking stalls, maneuvering areas, or ingress and 
egress areas. 
F.D. Vehicle Overhang Exception. Where sufficient area is available to allow safe and efficient 
overhang of a vehicle, the planning director may permit the standard parking stall length to be 
reduced by two feet with corresponding increase in adjacent walkway or landscaping width. 
G.E. Concrete Curb Placement. In addition to wheel stop requirements as provided in 
subsection 
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(D) of this section, all landscape areas within or abutting parking areas shall be separated from 
the paved area by concrete curbing or other acceptable method as approved by the planning 
director and the public works director. (Ord. 94-06 § 2, 1994). 
 
18.05.095 Parking lot landscaping. 
A. Landscaping Generally. The landscaping requirements of Chapter 18.07 EMC and Table 
18.05.2 following this chapter shall apply with respect to off-street parking facilities. 
B. Landscape Islands. Landscape islands with a minimum size of 100 square feet shall be 
located in the following areas to protect vehicles and to enhance the appearance of parking 
areas:  
1. Landscape islands shall be planted in accordance with the requirements of Type V – 

Open Area Landscaping requirements per Section 18.07.060.E EMC, except where low 
impact plant materials including drought-tolerant and/or native species have been 
selected, where the spacing between plants may be increased per EMC 18.07.050.O. 

2. Landscape islands shall cover a minimum area of 160 square feet, and shall have a 
minimum dimension of six feet.   They shall be located in the following areas to protect 
vehicles and to enhance the appearance of parking areas: 

  a) At the ends of all parking rows; 
b) Where loading doors or maneuvering areas are in close proximity to parking 
areas or stalls. 

3. Parking lot landscaping islands will also serve as on-site stormwater infiltration facilities, 
unless such techniques are adequately demonstrated to be infeasible.  LID stormwater 
infiltration facilities shall be designed and constructed in accordance with LID Technical 
Guidance Manual for Puget Sound (latest edition).  Maintenance of stormwater 
infiltration facilities shall also be completed in accordance with the Technical Manual. 

4. Clustering of parking lot landscape beds is encouraged for the health and vitality of the 
planting material, as compared with smaller planting beds at more regular intervals. 

5. Landscaping islands placed at the terminus of driving aisles are encouraged.  
Landscape islands must have a minimum dimension of 6 feet. 

 
18.05.100 Off-street parking plans. 
A. Off-street parking plans shall be subject to review and approval by the planning director and 
public works director. Approval shall be based upon the following criteria: 
1. Compliance with the requirements of this title; 
2. Safety and efficiency of interior circulation; 
3. Safety of ingress and egress points; 
4. Effects of access on public streets with regard to capacity, congestion and delay. 
B. All plans must be complete with the information as requested by the planning director. (Ord. 
94-06 § 2, 1994). 
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Chapter 18.07 
LANDSCAPING REGULATIONS 
 
Sections: 
18.07.010 Purpose. 
18.07.020 Landscape plan approval. 
18.07.025 Landscape, Irrigation and Tree Plan Submittal Requirements. 
18.07.030 Failure to complete required landscaping – Inspection. 
18.07.040 General landscape requirements for all zones. 
18.07.050 Types of landscaping. 
18.07.060 Regulations for specific districts. 
18.07.065 Tree Retention and Conservation 
18.07.070 Installation and Maintenance of landscaping. 
 
18.07.010 Purpose. 
A. The provisions of this chapter are to provide minimum standards for landscaping in order to 
maintain and protect property values and enhance the general appearance of the town in all 
zoning districts except single-family districts. 
B. The intent of this chapter is also to encourage low-impact techniques including the use of 
native or drought-tolerant plants. 
B. C.The planning director shall have the authority to waive specific requirements or impose 
additional requirements in unique or special circumstances to ensure the fulfillment of the stated 
purpose of this chapter and to allow for flexibility and innovation of design. Special 
circumstances or unique conditions shall be reviewed with the planning director prior to 
submittal of a landscape plan. 
Examples of special conditions might include: 
1. Preservation of unique wildlife habitat; 
2. Preservation of natural or native areas; 
3. Compliance with special easements; 
4. Renovation of existing landscaping; 
5. Unique site uses. (Ord. 94-06 § 2, 1994). 
 
18.07.020  Landscape plan approval. 
A. A building permit shall not be issued until the landscaping plan has been approved; 
B. At the time of development plan review, the planning director shall review specific landscape 
requirements with the owner or his representative.(Ord. 94-06 § 2, 1994). 
 
18.07.025 Landscape, Irrigation and Tree Plan Submittal Requirements. 
The applicant shall submit the appropriate number of landscape and irrigation plans for review, 
as determined by the Town Planner or designee.  The landscape and irrigation plan may be 
provided separately or incorporated into plans submitted for site plan review. Landscaping and 
irrigation may be shown on the same plan.  No permit for use which is subject to the 
requirements of this section shall be issued until the landscape and irrigation plan for such use 
has been approved by the Town Planner or designee. 
 
A. Landscape Plans 
1. Persons Qualified to Prepare Landscape Plan.  The Landscape plan shall be prepared by a 
landscape architect licensed in the State of Washington, a nursery professional certified 
pursuant to the Washington Certified Nursery Professional program, or a Washington State 
certified landscape technician. 
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2. The landscape plan shall be prepared to an appropriate scale, not less than 1-inch to equal 
40 feet, necessary to depict the following: 

a. Name and address or location of project; 
b. Vicinity Map; 
c. Scale, north arrow and date of plan; 
d. All property lines, impervious surfaces (including the total, paved impervious surface), 

vehicular drives, parking lots, existing and proposed structures (including the square 
footage of such structures), natural or manmade water features or bodies, above ground 
stormwater detention and treatment areas, existing or proposed fences and retaining 
walls, critical lands and associated buffers, and designated recreational open space 
areas; 

e. All existing and proposed landscape areas showing existing vegetation or significant 
trees to be retained and vegetation to be removed and proposed plants to be installed.  
The area of all existing and proposed landscaping shall be calculated and shown on the 
plan; 

f. A plant schedule containing the botanical and common names of the new plant material, 
existing plant material proposed to be retained, typical spacing for that species, the 
planting size of the material, the quantity of each plant, and any special planting 
instructions; 

g. All topographic features of the area to be landscaped such as swales.  A contour map 
detailing intervals at two feet shall be provided; and 

h. All existing and proposed drainage and watering facilities. 
 
B.  Irrigation Plans.  Where a landscape plan is required, as determined above, an irrigation 
plan must also be prepared to ensure that the planting will receive sufficient water for survival 
and growth. 
1. Persons Qualified to Prepare Plans. The irrigation plan shall be prepared by a Washington 
State registered landscape architect or irrigation designer certified by the Irrigation Association. 
2. Where automatic irrigation is required, a subsurface irrigation or drip irrigation system shall be 
provided in accordance with all State and local rules, regulations and ordinances including 
approved backflow devices.  The tap, service, and meter shall be coordinated with the Town’s 
Public Works Director. The system shall completely cover all planting areas. 
3. The spacing of sprinkler heads shall not exceed the spacing recommended by the 
manufacturer of the head.  Where an area may be utilized by pedestrians, pop-up heads are 
preferred.  The system shall be designed to achieve maximum water efficiency and overthrow 
onto public sidewalks or streets shall be kept to a minimum. 
 
C.Tree Survey and Plan. 
1. Persons Qualified to Prepare Tree Plan.  The Landscape plan shall be prepared by a 
landscape architect licensed in the State of Washington, a nursery professional certified 
pursuant to the Washington Certified Nursery Professional program, or a Washington State 
certified landscape technician. 
2. The applicant shall submit a tree retention plan concurrently with the other permit applications 
for the project.   
3.The tree survey/plan shall be prepared to an appropriate scale, not less than 1-inch to equal 
40 feet, necessary to depict the following. 

a. Name and address or location of project; 
b. Vicinity Map; 
c. Scale, north arrow and date of plan; 
d.   A tree survey that identifies the location, approximate size, species and number of 

significant trees on the site. 
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e.    The following information may be included on the tree survey or on a separate plan.  The 
applicant must indicate the trees to be retained, removed, transplanted or replaced, in 
addition to providing a final calculation of the percentage of significant trees that will be 
retained. 

 
D. Review of landscape, irrigation and tree plans.  Where a landscape and irrigation plan are 
required in concert with other site development permit applications, the plans shall be reviewed 
by the Town Planner or designee or the Town’s consultant, as determined by the Town Planner 
or designee.  If the Town Planner or designee designates the plans be reviewed by the Town’s 
consultant, the applicant shall cover the cost of the third party review as required in accordance 
with the Town’s fee ordinance.  All fees shall be set by resolution of the Town Council. 
 
18.07.030  Failure to complete required landscaping – Inspection. 
A. Failure to complete all of the required landscaping or any part of it within six months of the 
building occupancy, issuance of the certificate of occupancy or the building directors final 
inspection shall constitute a zoning violation. 
B. It shall be the responsibility of the project manager or business owner to contact the planning 
director upon completion of the landscaping work and request an inspection. 
C. The planning director may inspect the landscaping upon request of the project manager or 
business owner or at any time after the six-month expiration date. (Ord. 94-06 § 2, 1994). 
 
18.07.040  General landscape requirements for all zones. 
A. All parking areas of over 20,000 square feet shall have a minimum of 10 percent of the 
parking area, maneuvering area and loading space landscaped as a means to reduce the 
barren appearance of the lot and to reduce the amount of stormwater runoff. Fifty percent of the 
perimeter landscaping, required adjacent to property lines, may be calculated as part of the 10 
percent figure. 
B. All ingress or egress easements which provide corridors to the subject lot, not adjacent to a 
public right-of-way, shall be considered the same as a public right-of-way. Landscape 
requirements for easement corridors shall be the same as those required adjacent to public 
rights-of-way. 
C. All outside storage areas shall be screened by fencing and landscaping a minimum of five 
feet in depth unless it is determined by development plan review that such screening is not 
necessary because stored materials are not visually obtrusive. The five-foot deep landscaped 
area can occur within the street right-of-way abutting the property line. 
D. All portions of a lot not devoted to building, future building, parking, storage or accessory 
uses shall be landscaped in a manner appropriate, to the stated purpose of this chapter. 
E. All required landscaping areas shall extend to the curbline or the street edge. A crushed rock 
path in lieu of landscaping may be required where appropriate as determined by the planning 
director. 
F. Required landscape areas which are inappropriate to landscape due to the existence of rail 
lines or other features shall be relocated, first, to another lot line, or second, to an equal-sized 
area in another portion of the lot, to be determined by the planning director upon review with the 
owner or developer. 
G. Bark mulch, gravel or other nonvegetative material shall only be used in conjunction with 
landscaping to assist vegetative growth and maintenance or to visually complement plant 
material. Nonvegetative material is not a substitute for plant material. 
H. Required landscape areas shall be provided with adequate drainage. 
I. Slopes shall not exceed a three to one ratio (width to height), in order to decrease erosion 
potential and assist in ease of maintenance. 
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J. The perimeter of all parking areas which abut residential zones or uses shall be landscaped 
to a minimum depth of three feet with type II landscaping unless otherwise provided by this 
chapter. A six-foot high solid wood or equivalent fence is also required. Substitute fencing, 
including but not limited to, chainlink fence with slats, may be approved by the planning director 
upon application of the developer and adjacent residential property owners when such fencing 
shall provide buffering consistent with the purpose and intent of this chapter. The term “adjacent 
residential property,” for purposes of this section, shall mean abutting property, and lots 
immediately adjacent to abutting property, and shall not mean property across a public road. 
K. Landscaping shall not conflict with the safety of those using adjacent sidewalks or with traffic 
safety. Safety features of landscaping shall be discussed at the time of development plan 
review, if necessary. Quantity, arrangement and types of plants installed shall be appropriate to 
the size of the required landscape area and purpose of planting area as noted in EMC 
18.07.050 pertaining to types of landscaping. 
L. All trash containers shall be screened from abutting properties and streets by a 100 percent 
sight-obscuring fence or wall and appropriate landscaping. 
M. Landscaping shall be placed outside of sight-obscuring or 100 percent sight-obscuring 
fences unless it is determined by the planning director that such arrangement would be 
detrimental to the stated purpose of this chapter. 
N. A minimum of one tree shall be provided for each 100 square feet of required landscape 
area. (Ord. 99-11 § 8, 1999; Ord. 94-06 § 2, 1994). 
O. Low Impact Development Option  
1. Low Impact Planting Design and Technology.  The following low-impact planting standards 
are provided to assist the applicant in the reduction of maintenance costs associated with 
development, to enhance the health and vitality of plant material, and to reduce watering costs, 
thus conserving water resources. 

a. Water conservation. 
i. Purpose.  To take advantage of natural watering in order to reduce the amount 
of water that is required to maintain healthy plant material during the dry season 
to increase deep water penetration and soil oxygenation.  
ii. Standards.  

1) Soil Preparation. 
a. Planting beds should be deep tilled to a depth of at least 12-
inches.  Soils will be greatly enhanced through the addition of the 
following materials; organic matter such as composted yard 
waste, and forestry by-products.  Benefits include improved water 
drainage, moisture penetration, soil oxygenation, and/or water 
holding capacity.   
b. For all newly landscaped areas, three to four cubic yards of 
composted organic matter per 1,000 square feet of landscape 
area should be added to a depth of four to six inches. 
c. On project sites where topsoil is limited or nonexistent, a 
minimum of 6-inches of sandy loam topsoil should be tilled into the 
soil to a depth of 12 inches though all planting and turf areas. 

2) Mulching.   
a. Mulch should be applied regularly, and maintained in all 
planting areas to assist soils in retaining moisture, reducing weed 
growth, and minimizing erosion.   
b. Mulches include organic materials such as wood chips and 
shredded bark.  
c. Non-porous materials, such as plastic sheeting, are not 
recommended for use in any area of the landscape because of 



 

5 
 

down- slope erosion and potential soil contamination from 
herbicide washing.   
d. Mulches should be applied to the following depths:  a minimum 
three inches over bare soil, and two inches where plant materials 
will cover. 

3) Compatible Water Use Design. 
a. Trees and plant species should be selected based on having 
similar climatic, water, soil, and maintenance requirements. 
b. Plants should be selected and grouped as determined by 
natural site conditions and be coordinated with the irrigation plan. 

4) Plant Material. 
a. Plants should be incorporated into landscape designs that are 
native to the Pacific Northwest or are introduced plants that are 
common to the Pacific Northwest in order to better reflect and 
complement the natural surroundings. 
b. Drought-tolerant plants should be incorporated into designs in 
order to reduce irrigation requirements. 

 
2.  Low Impact Incentives.  If all low impact practices and techniques noted in 18.07.040.O. are 
implemented, the following reductions in quantity and spacing of planting materials may be 
permitted as approved by the Town Planner or designee. 
A. Standard.  
The spacing requirement for trees and shrubs may be increased by up to 30 percent.  
The spacing requirements for groundcover planting material may be increased by up to 40 
percent. The minimum shrub size of planting material shall be reduced to a 1-gallon container. 
B. Modification of Landscape Requirements.  At the discretion of the Town Planner or designee, 
these landscape standards may be modified depending on the plant species proposed.  
 
18.07.050 Types of landscaping. 
A. Type I: Solid Screen. 
1. Purpose. Type I landscaping is intended to provide a solid sight barrier to totally separate 
incompatible uses. 
2. Description. Type I landscaping shall consist of evergreen trees or tall shrubs with a minimum 
height of six feet at planting, which will provide a 100 percent sight-obscuring screen within two 
years from the time of planting; or a combination of evergreen and deciduous trees and shrubs 
backed by 100 percent sight-obscuring fence. 
B. Type II: Visual Screen. 
1. Purpose. Type II landscaping is intended to create a visual separation that is not necessarily 
100 percent sight-obscuring between incompatible uses. 
2. Description. 

a. Type II landscaping shall be evergreen or a mixture of evergreen and 
deciduous trees with large shrubs and ground cover interspersed with the trees. 
A sight-obscuring fence will be required unless it is determined by development 
plan review that such a fence is not necessary. The plantings and fence must not 
violate the sight area safety requirements at street intersections. 
b. Evergreen trees shall be an average height of six feet at planting. Deciduous 
trees shall be the following sizes based on their spacing: 

i. One-inch caliper: 10 feet on center; 
ii. Two-inch caliper: 20 feet on center; 
iii. Three-inch caliper: 30 feet on center; 
iv. Three-and-one-half to five-inch caliper: 40 feet on center. 
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c. Ground cover shall be of sufficient size and spacing to form a solid cover 
within two years from the time of planting. 

C. Type III: Visual Buffer. 
1. Purpose. Type III landscaping is intended to provide visual separation of uses from streets 
and main arterials and between compatible uses so as to soften the appearance of streets, 
parking lots and building facades. 
2. Description. 

a. Type III landscaping shall be evergreen and deciduous trees planted not more 
than 30 feet on center interspersed with shrubs and ground cover. Where used to 
separate parking from streets, plantings must create a visual barrier of at least 36 
inches in height at a time of planting and form a solid screen two years after 
planting. The planting shall not violate the sight area safety requirements at 
street intersections or driveways. 
b. Evergreen trees shall be an average height of six feet at planting. Deciduous 
trees shall be the following sizes based on their spacing: 

i. One-inch caliper: 10 feet on center; 
ii. Two-inch caliper: 20 feet on center; 
iii. Three-inch caliper: 30 feet on center; 
iv. Three-and-one-half to five-inch caliper: 40 feet on center. 

c. Ground cover shall be of sufficient size and spacing to form a solid cover 
within two years after the time of planting. 

 
D. Type IV: Low Cover. 
1. Purpose. Type IV landscaping is intended to provide visual relief where clear sight is desired 
or as a complement to larger, more predominant planting materials. 
2. Description. Type IV landscaping shall consist of a mixture of evergreen and deciduous 
shrubs and ground cover, to provide solid covering of the entire landscaping area within two 
years of planting and to be held to a maximum height of three and one-half feet (see definition 
of ground cover). 
 
E. Type V: Open Area Landscaping. 
1. Purpose. Type V landscaping is primarily intended to visually interrupt large open spaces of 
parking areas. 
2. Description. 

a. Type V landscaping shall consist of trees planted with supporting shrubs or 
ground cover. Each landscape area shall be of sufficient size to promote and 
protect growth of plantings, with a 100-160 square-foot minimum and a minimum 
dimension of six feet (see EMC 18.07.040(A)). 
b.  Parking lot landscaping will also serve as on-site stormwater infiltration 
facilities, unless such techniques are adequately demonstrated to be infeasible.  
LID stormwater infiltration facilities shall be designed and constructed in 
accordance with the most current version of the LID Technical Guidance Manual 
for Puget Sound.  Parking lot landscaping shall also serve as stormwater 
infiltration facilities where on-site infiltration rates are 0.25 inches per hour or 
greater. 
b.c. Evergreen trees shall be an average height of six feet at planting. Deciduous 
trees shall be the following sizes based on their spacing: 

i. One-inch caliper: 10 feet on center; 
ii. Two-inch caliper: 20 feet on center; 
iii. Three-inch caliper: 30 feet on center; 
iv. Three-and-one-half to five-inch caliper: 40 feet on center. 
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c.d. Ground cover shall be of sufficient size and spacing to form a solid cover 
 within two years from the time of planting. 

d.e. Grass is an acceptable ground cover for all areas. (Ord. 94-06 § 2, 1994). 
 
18.07.060 Regulations for specific districts. 
Landscaping regulations for specific zoning districts are as follows: 
A. Single-Family Residential, SF-1 and SF-2. 
None. 
B. Medium- and High-Density multifamily Residential, MF-1 and MF-2. 
1. A minimum of 10 feet of landscaping shall be provided abutting a public right-of-way; 
2. Open green area shall occupy no less than 25 percent of the area of the lot; 
3. The side and rear perimeters of properties shall be landscaped to a minimum depth of 10 
feet; 
4. A minimum of five feet of foundation landscaping shall be placed along the perimeter of any 
multifamily structure. Foundation landscaping consists of shrubbery or some other combination 
of landscape materials that helps to reduce the visual bulk of structures and buffer dwelling units 
from light, glare and other environmental intrusions. 
C. Downtown Commercial District, C-1. 
1. A minimum of three feet of landscaping to screen off-street parking areas, placement of which 
shall be reviewed by the planning director. 
2. Street trees may be required in accordance with the downtown beautification plan. 
D. General Commercial, C-2. 
1. The side perimeter of property abutting a residential district shall be landscaped to a 
minimum width of 10 feet. 
2. A planting strip not less than three feet in depth shall be provided along all property abutting 
public rights-of-way. 
3. A minimum of three feet of landscaping to mask street and parking area shall be provided. 
4. Street trees may be required as specified by the planning director. 
E. Industrial District, I. 
1. Front Yard. The front 10 feet shall be improved with appropriate permanently maintained 
landscaping. 
2. Side Yard. At least five feet of the side yard shall be landscaped with permanently maintained 
landscaping. (Ord. 94-06 § 2, 1994). 
 
18.07.65 Tree Retention and Conservation 
A. Purpose.  The retention of trees throughout the Town of Eatonville is necessary to preserve 
and enhance the visual appearance throughout the town, to preserve the natural wooded 
character of the Town, to promote utilization of natural systems, to reduce the impacts of site 
development on the storm drainage system and water resources, and to provide a better 
transition between the various permitted land uses.  The retention of trees shall be 
accomplished through preserving existing trees, whenever feasible, and the planting of new 
trees. 
B. All development proposals and land clearing applications shall use the standards set forth in 
this section for tree conservation and retention, which promotes tree conservation by 
establishing minimum tree density requirements, expressed as tree units per acre, for new uses 
proposed on vacant or redeveloping parcels.  The only exceptions shall be developments 
located within the Downtown Commercial District (C-1), and the Aerospace District (AP). 
1. Minimum Tree Density - New Uses on Vacant or Redeveloping Parcels.  The tree density 
requirements will be met primarily through the conservation of existing trees.  However, in order 
to provide for continued flexibility in the design of new development, in those situations where a 
development's design would preclude the retention of the required number of trees, the use of 
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replacement or supplemental tree planting is authorized.  The minimum tree density for each 
land use designation is specified in Table 18.07.080.A. 
2. Sites with Insufficient Tree Cover.  It is recognized that some sites may not contain a 
sufficient number of existing trees to meet the tree density standards set forth in Table 
18.07.080.A.  In those situations, additional trees are to be planted as necessary to achieve the 
minimum tree density requirements of this Section. 
3. Exemptions. Diseased or dangerous trees shall not be credited towards satisfying the 
minimum tree density requirements for a particular property.  For trees that are deemed to be 
unhealthy and proposed to be removed from the site, the condition should be certified by a 
professional aborist or landscape architect at the applicant’s expense. A tree removal permit 
must be obtained from the Town of Eatonville prior to the removal of dangerous and diseased 
trees. There is no fee associated with the removal of a dangerous or diseased tree as certified 
by a professional aborist or landscape architect. 
4. Tree Density Requirements.  All regulated activity shall ensure that the following tree 
densities shall be achieved and maintained during and after development: 
 

 
Minimum Tree Density Requirements for Vacant or Redeveloping 

Parcels 
(Table 18.07.065A) 

Undeveloped or Redeveloping Properties 
 
Land Use Designation Required Tree Unit 

Density(1)(2) 
MU, C-2, I 25 tree units/acre
MF-1, MF-2, SF-1, SF-2, SF-3, 
PUD 

30 tree units/acre

 

5. Calculation of the Total Tree Units Required.  The total number of tree units required to be 
provided by a regulated activity shall be calculated by multiplying gross site acreage, minus any 
public or private streets and regulated critical areas (excluding buffers) determined by Eatonville 
to be undesirable for tree planting (e.g., certain wildlife habitat and wetlands), by the required 
tree density (in tree units per acre) set forth in Table 18.07.080.A.  The result of the calculation 
will be the total number of tree units required for the activity.  If the calculation results in a 
fractional quantity, it shall be rounded to the nearest whole number (greater than or equal to .5 
is rounded up, less than .5 is rounded down). 
6. Tree Unit Credits.  The number of tree unit credits given for retaining existing trees or the 
planting of new trees varies in order to encourage the retention of large existing trees and the 
planting of replacement trees that provide greater canopy areas at maturity.  Tree unit credits for 
the retention of existing trees, significant trees, and the planting of new trees shall be awarded 
as follows: 
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a. Damaged or diseased trees shall not be credited towards satisfying the tree units per 
acre requirement.  Provided, at the discretion of the Town Planner or designee, 
damaged or diseased or standing dead trees may be retained and counted toward the 
tree requirement, if it is demonstrated that such trees will provide important wildlife 
habitat and are not classified as dangerous trees. 
b. Trees located within critical area buffers shall be credited towards satisfying the tree 
units per acre requirement and the acreage of any such areas be included when 
calculating the number of trees required for purposes of compliance with the tree units 
per acre requirement.  Critical area buffers shall comply with the requirements set forth 
in Title 15.16. 

 
7. Tree Conservation Requirements - Expansions of Existing Uses.  Expansions of existing 
commercial, industrial, and multi-family properties which do not conform to the tree density 
requirements of this Chapter shall be subject to the following tree conservation requirements 
whenever such expansion would result in a greater than a 10 percent increase in the size of the 
existing building footprint or associated impervious areas (parking lots, storage areas, etc.): 

a. A minimum of one tree unit shall be provided for each 500 square feet of building 
expansion or new construction; and 
b. A minimum of three tree units shall be provided for each tree unit removed, up to a 
maximum of 25 tree units per acre. 
c. No clearing, grading, or other approvals for vegetation removal at a site shall be 
approved until such time as the Town of Eatonville has approved any associated 
landscaping or tree preservation plans. 
d. Tree retention areas and significant trees shall be protected during the construction 
phase through application of the following standards: 

i.    Reduce soil compaction during construction phase by protecting critical tree 
root zones that usually extends beyond the trees canopy or drip line.  The 
critical tree root zone should be factored using the trees DBH (6" DBH = 6' 
radius, 10" DBH = 10' radius, 30" DBH = 45' radius). 

ii.  Prohibit any excavation within the critical tree root zone. 
iii.   Prohibit the stockpiling or disposal of excavated or construction materials in 

the vegetation retention areas. 
iv. Avoid changing the grade near trees that have been designated for 

protection.  If the grade level around a tree is to be raised, a dry rock wall or 
rock well shall be constructed around the tree.  The diameter of this wall or 
well should be at least equal to the diameter of the tree spread plus five feet. 

v.   Restrict trenching in critical tree root zone areas. 

Tree Unit Credits (Table 18.07.065.B.) 
Tree Category Tree Unit Credit 
Existing Tree 1" to 6" d.b.h. 1.0 tree units per tree 
Existing Tree >6" to 12" d.b.h. 1.5 tree units per tree 
Existing Tree >12" to 18" d.b.h. 2.0 tree units per tree 
Existing Tree >18" to 24" d.b.h. 2.5 tree units per tree 
Existing Tree > 24" d.b.h. 3.0 tree units per tree 
Significant Tree < 24" d.b.h. 2.5 tree units per tree 
Significant Tree >24" d.b.h. 3.0 tree units per tree 
Replacement Tree, Small Canopy Species (Mature canopy area < 450 SF) feet) .50 tree units per tree 
Replacement Tree, Medium Canopy Species (Mature canopy area 450 to 1,250 SF) 1.0 tree units per tree 
Replacement Tree, Large Canopy Species (Mature canopy area > 1,250 SF) 1.5 tree units per tree 
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vi. Prevent wounds to tree trunks and limbs during the construction phase.  
Construction fencing should be installed to allow movement of construction 
equipment while maintaining free clearance around tree trunks and limbs. 

vii. Prohibit the installation of any impervious surfaces in critical root zone 
areas.  Where road or sidewalk surfaces are needed under a tree canopy, 
unmortared porous pavers or flagstone (rather than concrete or asphalt) 
can be used.  Boardwalks or bridging can span root zones without harming 
the tree roots. 

viii. Prep tree conservation areas to better withstand the stresses of the 
construction phase by, if necessary, fertilizing, pruning and mulching 
around them well in advance of beginning any construction activities. 

ix. Install brightly colored construction fencing to alert construction workers of 
the limits of vegetation retention areas to prevent accidental damage to 
these resources during construction activities. 

e. Tree retention areas and significant trees shall be protected after development as 
follows: 

i. Tree retention areas shall be protected post development through the use 
of fencing, signage, homeowners' covenants, deed restrictions, and/or 
easements as determined necessary by the Town Planner or Designee. 

ii. If any significant tree that has been specifically designated to be retained in 
the tree preservation plan dies within five years of the development of the 
site, then the significant tree shall be replaced by the planting of a minimum 
of three trees of the same or similar species. Any required planting shall be 
monitored for a minimum of three years following installation to ensure plant 
survival and success. Planting which fail to survive during this three-year 
period shall be replaced at the expense of the developer, owner, or 
homeowners association as specified in the landscaping plan for the 
proposal. 

 
18.07.070 Installation and Maintenance of landscaping. 
A. Required. Whenever landscaping is or has been required in accordance with the provisions 
of this title or any addition or amendments to this title, or in accordance with the provisions of 
any previous code or ordinance of the town, the landscaping shall be permanently maintained in 
such a manner as to accomplish the purpose for which it was initially required. 
B.  All landscaping areas shall be provided with a permanent irrigation system. 
C. Where landscaping is required under the provision of this chapter, trees, shrubs and planting 
areas shall be maintained in a healthy state to include mowing, watering, insect control, 
fertilizing and pruning by the owner of the lot or tract. 
D. Plant material that has died shall be replaced at the beginning of the next appropriate 
planting season and planting areas shall be kept reasonably free of noxious weeds and trash. 
E. Trees and/or shrubs shall be pruned to avoid potential safety hazards or nuisances created 
through overhanging branches or excessive shading. 
F. All required landscaping that is located within the public right-of-way shall be maintained by 
the abutting property owner. 
B. G. Notice of Violation. The planning director or his designated representative is hereby 
authorized and empowered to notify the owner of any property required to be landscaped, or the 
agent, tenant, lessee or assignee of any such owner, that the landscaping is not being 
adequately maintained and the specific nature of such failure to maintain. The notice shall 
specify the date by which the maintenance must be accomplished, and shall be sent by certified 
mail, addressed to the owner at his last known address. 
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C. H. Action Upon Noncompliance. 
1. Upon the failure, neglect or refusal of any owner or agent so notified to perform the required 
maintenance within the time specified in the written notice, or within 15 days after the date of 
such notice if the notice is returned to the town by the post office department because of 
inability to make delivery thereof, provided the notice was properly addressed to the last known 
address of the owner or agent, the planning director or his designated representative is hereby 
authorized and empowered to cause the required maintenance to be done and provide for 
payment of the cost thereof, with the cost to be collected or taxed against the property affected 
as provided in this section. 
2. Nothing in this section shall prevent the planning director or a designated representative from 
taking action as provided in EMC 18.09.070. 
 
D. I. Charge for Maintenance by Town to Be Included in Tax Bill. When the town has performed 
landscape maintenance or has paid for such maintenance, the actual cost thereof, plus accrued 
interest at the rate of eight percent per annum from the date of the completion of work, if not 
paid by such owner prior thereto, may be charged to the owner of such property on the next 
regular tax bill forwarded to such owner by the town, and if so charged shall be due and payable 
by the owner at the time of payment of such bill. 
 
E.J. Lien for Payment of Charges. If the full amount due the town is not paid by such owner 
within 30 days after performance of the maintenance as provided for in subsection (C) of this 
section, then, in that case, the planning director (or the director’s designated representative) 
may cause to be recorded in the office of the town clerk a sworn statement showing the cost 
and expense incurred for the work, the date the work was done, and the legal description of the 
property on which the work was done. The recording of such sworn statement shall constitute a 
lien and privilege on the property, and shall remain in full force and effect for the amount due in 
principal and interest, plus court costs, if any, until final payment has been made. The costs and 
expenses shall be collected in the manner fixed by law for the collection of taxes and further 
shall be subject to a delinquent penalty of eight percent per annum if the costs and expenses 
are not paid in full on or before the date the tax bill upon which the charge appears become 
delinquent. Sworn statements recorded in accordance with the provisions of this subsection 
shall be prima facie evidence that all legal formalities have been complied with and that the 
work has been done properly and satisfactorily, and shall be full notice to every person 
concerned that the amount of the 
statement plus interest constitutes a charge against the property designated or described in the 
statement and that the charge is due and collectible as provided by law. 
 
F. K. Alternative Methods of Collection of Charges. In addition to or in lieu of the provision of 
subsections (D) and (E) of this section, the town may, at its option, commence a civil action in 
any court of competent jurisdiction to collect for any charges incurred by the town for 
performance of maintenance as provided in subsection (C) of this section. (Ord. 94-06 § 2, 
1994). 
 



 1 

EATONVILLE LID INCENTIVES-DRAFT 
 

 

 

Increased Densities 
 Allow greater residential densities with the implementation of LID techniques. 
 With more sensitive design the land is able to manage more units. 
 Potentially greater impacts needing mitigation. 

 
Reduced Review Time / Expedited Review 

 Commit to a priority status on LID projects with a maximum time between receipt and 
review. 

 LID projects may need special studies and reviews that must be identified early. 
 Impacts to staffing resources and other project review schedules.  Outside consultants 

could also be used to expedite. 
 
Property Tax Reduction 

 Reduce or waive property taxes on an LID project for a given number of years. 
 Lower service requirements result from lower impacts. 
 Reduced revenues. 

 
Reduced Application Fees 

 Waive all or a portion of the submittal fees on LID projects. 
 Due to lesser impacts to the community, lower fees are charged. 
 Impacts to jurisdiction resources.  May be offset by reduced habitat restoration and 

environmental costs 
 
Public Recognition 

 Emphasize LID projects on website, at Council meetings and in utility mailers. 
 Highlight the great development projects going on throughout the area & create public 

awareness. 
 Staff resource impacts. 

 
Dedicated Review Team 

 Create an LID review team that is familiar with and dedicated to LID projects. 
 Specialized team with technical expertise is necessary and more efficient assistance and 

review. 
 Initial training of team members in LID techniques will be required in any event.  

Outside consultants could also be used - charged to applicant or paid for by jurisdiction. 
 
Flexibility in Bulk, Dimensional & Height Restrictions 

 Allow greater building heights and floor area ratios as well as reduced setbacks. 
 Provides flexibility in overall site design.  Allows reduction in building footprint.  

Addresses clustering needs. 
 Consistency/compatibility with existing development and urban design goals. 

 
Adjustments to the Required Parking 

 Reduce parking requirements. 
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 Reducing parking is both an LID technique for reducing impervious surfaces as well as a 
way to encourage more projects. 

 May conflict with other community objectives. 
 
Lower Stormwater System Development Fees 

 Reduce charges when development meets thresholds. 
 Lower impacts to system capacity, so lower fees are appropriate. 
 Reduced capital funds. Compensate by raising charges for conventional developments. 

 
Fee structure 

 Develop a new fee structure that is based on impervious surface.  Fee reduction will be 
awarded based on LID implementation thresholds 

 
Reduced requirements for conventional SW Mgt or reduced fee for tying into 
existing SW system. 

 Allow developers to reduce the amount of conventional stormwater management when 
they implement LID or LID techniques. Example, if roof runoff is re-used onsite, or 
infiltrated on-site, the development can remove the roof square footage in the 
calculations for determining detention pond size. 

 
Town-furnished LID materials 

 Town will supply materials (pervious concrete, plants, soil, mulch, compost, etc) to 
offset development costs on LID projects.   



























Appendix J
Pierce Conservation District - 

Steps to Join



Appendix J - Pierce Conservation District.  Steps to join the Conservation District. 
 

1. The Town of Eatonville passes a Resolution similar to the draft attached beginning  page 
16, giving authority to their Mayor/Council and staff to sign the “Petition for Inclusion” 
and requesting the PCD Board include Eatonville tax parcels in the “Resource 
Conservation Fee” or new Rate or Charge System. 

2. Eatonville representatives sign the “Petition for Inclusion”, beginning page 17 
3. PCD Board approves a Resolution to do likewise and signs the “Petition for Inclusion” 
4. The Petition gets forwarded to the WA State Conservation Commission 
5. PCD forwards a request to the Pierce County Council to amend the PCD Rate or Charge 

ordinance in early August, PCD ensures Eatonville is included in that and the tax parcels 
that get forwarded for inclusion to the Assessor Treasurer’s Office data set for 2014 
collections and beyond 

6. We then work with the Assessor-Treasurer’s Office to ensure inclusion of Eatonville for 
the new rate or charge.  The attached resolution and “Petition for Inclusion” will serve as 
the formal request and OK from the Town 

  



Town of Eatonville 
WASHINGTON 

Resolution NO. ____________ 
 

A RESOLUTION OF THE TOWN OF EATONVILLE TOWN COUNCIL REQUESTING 
THAT THE PIERCE COUNTY COUNCIL ENACT A RESOURCE CONSERVATION FEE 

WITHIN THE CORPORATE BOUNDARIES OF EATONVILLE 
WHEREAS, various Federal and State government laws and regulations mandate local 
governmental action relative to protection and enhancement of natural resources; and  
WHEREAS, the Town of Eatonville is required to plan and implement programs and projects in 
response to these Federal and State mandates and the Endangered Species Act (ESA); and  
WHEREAS, outside funding for said programs and projects is often insufficient to meet the 
needs of local government or local governments are faced with “unfunded mandates”; and 
WHEREAS, the Pierce Conservation District, a locally-led agency of Washington State 
government offers significant assistance to local governments and private citizens in response to 
said Federal and State mandates; and 
WHEREAS, the Town of Eatonville has significant natural resources such as prime agricultural 
soils, forest lands and river corridors important for endangered species recovery and the quality 
of life of the region; and 
WHEREAS, the Town of Eatonville wishes to take advantage of the Pierce Conservation 
programs for water quality improvement, river bank stabilization, rain garden and rain barrel 
program development and agricultural land support;  
WHEREAS, the Pierce County Council possesses the authority under RCW Chapter 89.08.400 
to enhance the ability of the Pierce Conservation District to assist local governments by enacting 
an annual Resource Conservation Fee or Rate or Charge of up to Five Dollars ($5.00) per parcel 
within the Pierce Conservation District’s boundaries for a period of not greater than ten (10) 
years; and  
NOW THEREFORE, BE IT RESOVED that the Town of Eatonville hereby requests to become 
included within the service territory of the Pierce Conservation District and is authorized to 
submit appropriate forms to the Pierce Conservation District and Washington State Conservation 
Commission; and  
BE IT FURTHER RESOLVED that the Town of Eatonville requests the Pierce Conservation 
District Board of Supervisors include the eligible properties within the city limits to be included 
in the Resource Conservation Fee or Rate or Charge to fund said programs in accordance with 
RCW Chapter 89.08.400. 
 
ADOPTED BY THE TOWN COUNCIL AT A REGULAR MEETING THEREOF ON THE 
_____ DAY OF _____, 2012 
  



Washington State Conservation Commission 
Olympia, Washington 98504 

 
PETITION FOR INCLUSION OF ADDITIONAL TERRITORY 

WITHIN THE 
PIERCE CONSERVATION DISTRICT 

 
 
 
TO: The Washington State Conservation Commission 
 
 Pursuant to the Conservation Districts Law (Chapter 89.08 RCW) the undersigning 
government authorities of the Town of Eatonville and the Pierce Conservation District, 
respectfully represent: 
 
First: That heretofore the Pierce Conservation District was duly organized as a 

governmental subdivision of this state, and a public body corporate and politic. 
 

Second: That there is need, in the interest of the public health, safety, and welfare, for the 
inclusion of the territory hereinafter described within the said Pierce 
Conservation District. 
 

Third: That the territory proposed for inclusion within the said district includes 
substantially the following: 
 

 
  



 
Incorporated Town of Eatonville 

 
 WHEREFORE, the undersigned petitioners respectfully request that the State 
Conservation Commission duly define the boundaries of the additional territory; and that the 
State Conservation Commission determine that such additional territory be so included and made 
a part of the Pierce Conservation District. 
 
 
Pierce Conservation District Town of Eatonville 

 
_____________________________ 
Chair 
 

_____________________________ 
Mayor 
 

_____________________________ 
Vice Chair, Auditor 
 

_____________________________ 
Council Member 
 

_____________________________ 
Member 
 

_____________________________ 
Council Member 
 

_____________________________ 
Member 
 

_____________________________ 
Council Member 
 

_____________________________ 
Member 

_____________________________ 
Council Member 

  
_____________________________ 
Council Member 
 
_____________________________ 
Council Member 
 
_____________________________ 
Council Member 
 
 

 
Date: ____________________________ 
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