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1 Proposed Project Description 
The following report was prepared for the Regional Athletic Complex (RAC) project in Lacey, WA. This 

report was prepared to comply with the minimum technical standards and requirements that are set 

forth in the City of Lacey 2022 Stormwater Design Manual (SDM). 

Project Proponent:  City of Lacey 

Parcel Numbers:  A: 11814410200, B: 11814410300 

Total Parcel Area:  A: 4.3 Acres, B: 67.06 Acres 

Current Zoning:  LD 3-6, Low-Density Residential 

Required Permits:  Grading, Utility, Paving, etc. 

Site Address:  8323 Steilacoom Rd SE 

Section, Township, Range:  Section 14, Township 18 N, Range 1 W 

 

The proposed RAC parking lot site is located on primarily on one parcel, 11814410200 that contains a 

total of 4.3 acres, the project site includes some frontage and a portion of parcel number 11814410300, 

which totals the project acreage to 5.84 acres. The site is bounded by Steilacoom Rd SE to the north, 

RAC Entrances to the east and south, and Marvin Rd SE to the west. The site contains an existing gravel 

parking area, concrete sidewalk along the frontage on Marvin Rd SE, approximately 90’ of concrete 

sidewalk along the frontage on Steilacoom Rd SE, and asphalt sidewalk along the frontages on the RAC 

Entrances. Specifically, the proposed site improvements/construction activities for this project include 

the following: 

• Demolition of existing gravel areas 

• Site preparation, grading, and erosion control activities 

• Construction of parking lot, sidewalks, and plaza area 

• Construction/installation of on-site water quality and flow control facilities 

 

A site vicinity map of the proposed project location, an Existing and Proposed Basin Map, and a 

worksheet for determining the number of Core Requirements for this project has been prepared and is 

enclosed herein as Appendix 3. Core requirements 1-9 are required for this project. Table 1 below 

describes the land use of the parcel. 
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Table 1. Land Type Designations Existing vs. Proposed 

Land Type Designations 

Area 

(Acres) 

% of Total 

Area 

Total On-Site Area 5.58 100 

Existing Pervious Surface 5.32 95.3 

Existing Impervious Surface 0.26 4.7 

Proposed Pervious Surface 1.66 29.7 

Proposed Impervious Surface 3.92 70.3 

 

1.1 Summary of Compliance On-Site 

The stormwater design complies with the 9 core requirements as follows: 

1.1.1 Core Requirement #1 – Preparation of Stormwater Site Plans 

This Drainage Report will meet all of the requirements of the SDM.  

1.1.2 Core Requirement #2 – Construction Stormwater Pollution Prevention 

A pollution prevention plan has been included within the stormwater site plan, enclosed herein as 

Attachment 2, which describes the 13 required elements. Further, an erosion control plan has been 

prepared and is part of the engineering plan set, enclosed herein as Attachment 1. The contractor may 

need to amend and update these plans as part of development and/or management of the SWPPP. The 

contractor will be responsible for preparing the full SWPPP which shall comply with all of the required 

elements and the Washington Department of Ecology requirements for coverage under the NPDES 

Construction Stormwater General Permit. 

1.1.3 Core Requirement #3 – Source Control of Pollution 

All source control BMPs have been evaluated for feasibility and are identified in the Maintenance and 

Source Control Manual, see Attachment 4.  

1.1.4 Core Requirement #4 – Preservation of Natural Drainage Systems and 

Outfalls 

Currently, the majority of stormwater runoff throughout the parcel infiltrates on site. Stormwater runoff 

that doesn’t infiltrate sheet flows from a high point in the east portion of the site to a low point located 

in the west portion of the site. After construction, the majority of the stormwater runoff will be 

collected, treated, and infiltrated on-site via bioretention ponds located in the southwest portion of the 

site. See section 4 of this manual for drainage system design descriptions. 

1.1.5 Core Requirement #5 On-Site Stormwater Management 

In accordance with Core Requirement #7, this project is not flow control exempt. Using Figure 2.1: Flow 

Chart for Determining Requirements for New Development, the proposed project is a new development 
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triggering core requirement #1-9, therefore the project shall employ the On-Site Stormwater 

Management BMPs in accordance with the Low Impact Performance Standard or List #2. The project will 

demonstrate compliance with List #2, see below.  

1.1.5.1 Lawn and Landscaped Areas 

Per Chapter 7 Section 7.4.1, the 2016 SDM, Post Construction Soil Quality and Depth will be utilized to 

the maximum extent practicable. See landscape plans for details. 

1.1.5.2 Roofs 

♦ Full Dispersion (Chapter 7, Section 7.4.2) or Downspout Infiltration (Chapter 7, Section 7.4.10) 

♦ Bioretention (Chapter 7, Section 7.4.4) 

♦ Downspout Dispersion Systems (Chapter 7, Section 7.4.10) 

♦ Perforated Stub-out Connections (Chapter 7, Section 7.4.10) 

♦ All roof related BMPs are not applicable because the site development does not include the 

construction of buildings or structures with overhangs.  

1.1.5.3 Other Hard Surfaces: 

♦ Full Dispersion (Chapter 7, Section 7.4.2): Full dispersion is not feasible for this project site. Full 

dispersion requires that the site protects at least 65% of the site in a forest or native condition. 

For this reason alone, this BMP is not feasible. In addition, the existing topography and the 

surrounding development does not allow for the required native vegetation paths.  

♦ Permeable Pavement (Chapter 7, Section 7.4.6): Permeable pavement is not feasible due to the 

site grading and the requirement for treatment. The on-site soils also do not allow for treatment 

through infiltration.  

♦ Bioretention (Chapter 7, Section 7.4.4): Bioretention is feasible for a portion of the proposed 

project improvements and will be used to the maximum extent practicable. 

♦ Sheet Flow Dispersion or Concentrated Flow Dispersion (Chapter 7, Section 7.4.2): For the 

reasons mentioned above, all dispersion BMPs are infeasible for the proposed project. 

1.1.6 Core Requirement #6 – Runoff Treatment 

The proposed project is located within the 5-year time of travel zone for a wellhead protection area 

according to Figure 8B.1 of the SDM and therefore requires enhanced treatment. Enhanced treatment 

will be provided for the pollution generating impervious surfaces through the use of a bioretention 

facility. A bioretention facility was chosen for this project based on the step-by-step selection process in 

Section 8.2.1 of the SDM. See Section 4 of this report for an in-depth description of the selection 

process.  

1.1.7 Core Requirement #7 – Flow Control 

This requirement will be met through infiltration in multiple proposed stormwater facilities. The 

stormwater runoff from the proposed improvements will infiltrate within a bioretention facility that 

connects to an overflow retention facility. See Section 4 of this report for flow control design 

information.  
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1.1.8 Core Requirement #8 – Wetlands Protection 

There are no wetlands on the project site nor does the project site does currently discharge into a 

wetland. 

1.1.9 Core Requirement #9 – Operation and Maintenance 

A Maintenance and Source Control Manual has been included as Attachment 4. 

2 Existing Conditions Description 

2.1 Existing On-Site Conditions 

The subject site is +/- 5.58 acres in size, this site includes parcel 11814410200, a portion of parcel 

11814410300, and frontage. Topography within the property is generally flat and level. The parcel 

currently has a gravel parking lot with frontage improvements along three sides of the parcel. This lot 

currently contains a retention pond for the RAC. See the figures below.  

 

Figure 1 – Existing Conditions (1990)            Figure 2 – Existing Conditions (2020) 

2.2 Critical Areas 

Flood Zones: The project parcel is located with Federal Emergency Management Agency (FEMA) Flood 

Insurance Rate Map (FIRM) Panel No. 53067C0192E. According to the FIRM Map the project parcel is 

located within Zone X. Zone X is determined to be an area of minimal flood hazard. See Appendix 3 for 

the FIRM Map. 

Wellhead Protection Areas: According to Figure 8B.1 of the SDM, the proposed project is located within 

the 5-year time of travel zone for a wellhead protection area. See Appendix 3 for the Wellhead 

Protection Area Map. 
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2.3 On-site Soils Information 

A geotechnical investigation was conducted by Landau Associates, Inc. (Landau) on August 17, 2022. A 

technical memorandum was provided on September 1, 2022 and summarized Landau’s findings as 

follows. The site is primarily surfaced with gravel and asphalt, and surficial deposits of the site are 

mapped as Vashon recessional outwash (Qgo) and Latest Vashon recessional [outwash] sand and minor 

silt (Qgos). Soils on-site were observed in two general categories, fill and recessional outwash. Fill 

extended to 0.25 to 1.0 ft bgs in a dense and damp to moist condition. Fill consisted of asphalt and 

crushed gravel, sand and gravel with variable asphalt and plastic content. Recessional outwash was 

observed beneath the fill up to 10.5 ft bgs and consisted of light brown or gray to dark gray sand and 

gravel with variable silt and cobble content in a medium to dense and damp to moist condition. On-site 

soils are conducive to infiltration and bioretention facilities. Field infiltration rates measured to be 20 – 

25 inches per hour. Factoring in a safety factor of about 4, a design infiltration rate of 5.5 inches per 

hour was utilized when sizing infiltration facilities. See Attachment 3 for the Soils Report.  

3 Vicinity Analysis and Subbasin Description   
There are no known flooding or bank overtopping problems, and no steep slopes are located near the 

project site. 

The project site is located within the Category I Critical Aquifer Recharge Area. The project site is also 

located in the 5-year time of travel zone for wellhead protection therefore requiring enhanced 

treatment. There are no known fuel tanks on-site.  

3.1 Qualitative Upstream Analysis 

The surrounding roadways to the parcel, with the exception of Steilacoom Rd SE, have curbing along 

both sides. Stormwater systems are located through all of the roadways as well. Therefore, stormwater 

runoff from the roadways adjacent to the parcel is collected by catch basins and conveyed through the 

City of Lacey stormwater system. No stormwater runoff is conveyed onto the parcel from the adjacent 

areas. 

3.2 Qualitative/Quantitative Downstream Analysis 

The majority of the stormwater runoff from the proposed improvements will be collected, treated, and 

infiltrated on-site. The project site is divided between two subbasins. Basin 1 collects stormwater runoff 

from 0.54 acres of frontage improvements along Steilacoom Rd SE and conveys the water via a new 

installment of catch basins and pipe into the city’s stormwater collection system via an existing catch 

basin on the southeast corner of Steilacoom Rd SE and Marvin Rd SE. Basin 1 added less than 5,000 

square feet of pervious area, therefore the frontage improvements are flow control exempt. Basin 2 

collects stormwater runoff from 5.04 acres of asphalt and sidewalk improvements and conveys the 

water to a treatment and flow control system located in the southwest portion of the project site. The 

stormwater runoff will first be treated on-site within a bioretention facility sized to infiltrate 91% of the 

runoff then conveyed to a larger flow control pond to release the stormwater at rates less than 

predeveloped rates. See Appendix 3 for Basin Maps. See Appendix 1 for facility sizing calculations. See 

Section 4 of this report for the facility sizing descriptions. 
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4 Flow Control and Water Facility Sizing 

4.1 Summary Section 

Following Figure 2.1 and Figure 2.2 (See Appendix 3), Basin 1 of this project classifies as a re-

development that triggers core requirements #1 – 5. Following Figure 2.1 (See Appendix 3), Basin 2 of 

this project classifies as a new development that triggers all of the core requirements. For Basin 2, 

bioretention facilities were sized dependent on the project site pervious area, see the following sections 

of this report for more information. See Appendix 3 for the existing and proposed basin maps. 

4.2 Performance Standards and Goals 

Following Figure 2.1 – Flow Chart for Determining Requirements for New Development, the project site 

is considered a new development. Following Figure 2.2 – Flow Chart for Determining Requirements for 

Re-Development, the project site triggers all of the requirements for the new impervious surfaces. The 

majority of the stormwater runoff from the disturbed area of the project parcels will be collected, 

treated, and infiltrated on-site. Enhanced treatment will be provided for all of the pollution-generating 

impervious surfaces through the use of a bioretention facility.  

4.3 Conveyance System Analysis and Design 

The piped conveyance system is sized to convey the developed conditions 25-year return period peak 

runoff. All main stormwater conveyance pipes are a minimum of 12-inch in diameter and designed at a 

minimum slope of 0.5%. A backflow analysis was modeled for this system using CAD Storm and Sanitary 

Analysis (SSA) and passed. See Appendix 1 for conveyance calculations. 

4.4 Water Quality System 

Figure 8.1 in the SDM determines that enhanced treatment is required for this project. The water will be 

treated via a bioretention facility which leads to a retention facility designed as described below:  

♦ Treatment Basin 

♦ 5.58 acres of impervious and pervious area conveyed to the Bioretention and retention 

facilities. 

♦ Bioretention Facility Dimensions: 

 Bottom surface area: 1,538 SF 

 Bottom elevation: 222.50  

 Outlet elevation: 226.00 

 Lined with 1.5’ amended soils in depth 

 Depth: 4.5’ including at least 1’ of freeboard 

 3:1 Side Slopes 

 Design infiltration rate: 3 in/hr 

♦ Overflow Retention Facility Dimensions: 

 Bottom surface area: 5,330 SF 

 Bottom elevation: 223.00 

 Inlet elevation: 225.80 
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 Depth: 4’ including at least 1’ of freeboard 

 3:1 Side Slopes 

 Design infiltration rate: 5.5 in/hr 

 100-year stage depth: 3.2 feet 

See Appendix 1 for WWHM Calculations. See Attachment 1 for the site development drawings which 

include the drainage plans.  

4.5 Flow Control System 

Basin 1 of the proposed development does not add 5,000 square feet or more of new hard surfaces, 

therefore flow control is not required.  

Flow control is required for Basin 2 of the proposed development and will be provided through 

infiltration within a bioretention facility and a retention facility. Stormwater runoff from the proposed 

parking and sidewalk areas is collected by catch basins throughout the site area and conveyed via 12” 

pipe to the southwest portion of the project site into a bioretention pond designed to infiltrate 91% of 

the stormwater runoff at 3 in/hr per design standards in Section 8.3.6 of the SDM. The remaining 9% of 

the stormwater runoff will be conveyed to a retention pond designed to infiltrate 100% at 5.5 in/hr, per 

design standards in Section 7.2.3 of the SDM.  

The Western Washington Hydrology Model (WWHM 2012) was used to size the infiltration facilities. The 

drainage plan with the conveyance, treatment, and infiltration layouts has been included as Drainage 

Control Plan Attachment 1. See Appendix 1 for the WWHM reports. 

Table 2. Flow Control Basin Area Analysis 

Land Type Designations Area (Acres) 

Basin 2 5.04 

Asphalt 3.42 

Sidewalk 0.07 

Landscape 1.55 

 

5 Aesthetic Considerations for Facilities 
All of the stormwater facilities will be designed in such a way that they will provide necessary treatment 

and flow control while also be aesthetically pleasing to the proposed use of the site. The bioretention 

facility and retention facility will be planted in a way that will match the surrounding landscaping areas.  

6 Covenants, Dedications, Easements 
It is the City of Lacey’s policy that the property owner(s) shall maintain their stormwater drainage 

facilities. Thus, the City of Lacey will be responsible for maintaining and insuring that all installed 
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drainage facilities are functioning in accordance with their design purposes. The City of Lacey will keep a 

copy of the maintenance plan at the project site. The Maintenance and Source Control Manual is a 

standalone document submitted separately from the Stormwater Site Plan and the Establishment of 

Maintenance Covenant will be included as Attachment 5 at the time of the civil permit submittal. 

It is important to note that only slow release fertilizers shall be applied for the life of the development at 

a maximum amount of 4 lbs of nitrate as Nitrogen annually and no more than 1 lb. per application for 

every 1,000 square feet of turf grass. Only fertilizer formulas with a minimum of 50% water insoluble 

form of nitrogen are permitted for use. Approved water insoluble forms of nitrogen include sulfur 

and/or polymer coated fertilizers, Isobutylidene Diurea (IBDU), Methylene Urea and Ureaform, and 

organic fertilizers registered with Washington Department of Agriculture. 

7 Agreements and Guarantees 
Maintenance and/or operational bonding or other appropriate financial guarantees are required for all 

projects to ensure construction and functionality of drainage facilities in compliance with applicable 

standards. These guarantees are to be consistent with the most recent edition of the City of Lacey 

Development Guidelines and Public Works Standards. 

8 Other Permits or Conditions Placed on the Project 
There are no other known required permits at this time. 

END OF STORMWATER SITE PLAN 

 



 

 

Drainage Control Plan 

Attachment 1 
Site Development Drawings 
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1. NARRATIVE 

1.1 STORMWATER BMPS      

Total Disturbed Area:   5.58 acres 

Property Use:     Low-Density Residential (LD 3-6) 

Parcel Number:     11814410200 

Section, Township, Range:  Section 14, Township 18N, Range 1W, W.M. 

The following explains and illustrates the measures to be taken on the site to control erosion and 

sedimentation problems.  The SWPPP is a guideline to follow during construction to prevent erosion 

and sedimentation.  Erosion control measures are not limited to those shown in this SWPPP.  Measures 

shall be installed as necessary to meet the Department of Ecology’s (DOE) and the Thurston County’s 

guidelines for stormwater pollution prevention and the requirements of the DOE National Pollutant 

Discharge Elimination System (NPDES) permit.  Further, the SWPPP shall be updated by the contractor 

as required by the requirements of the DOE NPDES permit.   

 

1.1.1 Element #1 –Mark Clearing Limits 

 

To protect adjacent properties and reduce the area of soil exposed, the limits of the construction will 

be clearly marked before land-disturbing activities begin.  Where possible natural vegetation shall be 

preserved.   The following BMP will be implemented where appropriate: 

 

• BMP C101:  Preserving Natural Vegetation 

• BMP C103:  High Visibility Plastic or Metal Fence 

• BMP C233: Silt Fence 

 

1.1.2 Element #2 – Establish Construction Access  
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Access points should be established to minimize the tracking of sediment onto public roads, and wheel 

washing, street sweeping, and street cleaning shall be employed to prevent sediment from entering 

state waters.  All wash wastewater shall be controlled on site.   

 

Construction access will be granted from the existing fire station accress road on the west side of the 

parcel. 

 

• BMP C106: Wheel Wash 

• BMP C107: Construction Road/Parking Area Stabilization 

 

1.1.3 Element #3 – Control Flow Rates 

 

Properties and waterways downstream from development sites shall be protected from erosion due to 

increases in the volume, velocity, and peak flow rate of stormwater runoff from the project site.  The 

following BMPs are applicable for this project. If the following BMPs are not shown on the construction 

plan set, the Engineer reserves the right to direct the Contractor to install, construct, and/or implement 

said BMPs: 

 

• BMP C240: Sediment Trap 

 

In general, discharge rates of stormwater from the site will be controlled where increases in impervious 

area or soil compaction during construction could lead to downstream erosion, or where necessary to 

meet local agency stormwater discharge requirements.  

 

1.1.4 Element #4 – Install Sediment Controls  

 

Prior to leaving a construction site, stormwater runoff must pass through a sediment pond or other 

appropriate sediment removal BMP.  Silt fence barriers shall be installed in accordance with BMP C233.  

In addition, the following BMP’s will be implemented where appropriate: 

 

• BMP C233: Silt Fence 

 

In addition, sediment will be removed from paved areas in and adjacent to work areas manually or 

using mechanical sweepers, as needed, to minimize tracking of sediments on vehicle tires away from 

the site  and to minimize wash off of sediments from adjacent streets in runoff.  

 

In some cases, sediment discharge in concentrated runoff can be controlled using permanent 

stormwater BMP’s (e.g. infiltration swales, ponds, trenches).  Sediment loads can limit the effectiveness 

of some permanent stormwater BMP’s, such as those used for infiltration or biofiltration; however, 

those BMP’s designed to remove solids by settling (wet ponds or detention ponds) can be used.  When 

permanent stormwater BMP’s will be used to control sediment discharge, the structure will be 

protected from excessive sedimentation with adequate erosion and sediment control BMP’s.  Any 

accumulated sediment shall be removed after construction is complete and the permanent stormwater 

BMP will be restabilized with vegetation per applicable design requirements once the remainder of the 

site has been stabilized. Concentrated runoff is not anticipated for this project. 
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1.1.5 Element #5 – Stabilize Soils 

 

All exposed and unworked soils shall be stabilized by application of effective BMP’s, which protect the 

soil from the erosive forces of raindrop impact and flowing water and from wind erosion. From October 

01 through April 30 of each calender year, no soils shall remain exposed and unworked for more than 

two (2) days. From May 01 to September 30 of each calender year, no soils shall remain exposed and 

unworked for more than seven (7) days. This condition applies to all on-site soils, whether at final grade 

or not. Additionally, except where approved chemical treatment, full dispersion, or infiltration is 

practiced, clearing, grading, and other soil disturbing activities are prohibited between November 1 and 

February 28.  

 

In areas where construction activities have temporarily or permanently ceased, seeding and mulching 

shall be used in accordance with BMP’s C120 and C121.  Dust control shall be used as needed to 

prevent wind transport of dust from disturbed soil surfaces and in accordance with BMP C140. 

 

In general, cut slopes will be stabilized as soon as possible and soil stockpiles will be temporarily 

covered with plastic sheeting.  All stockpiled soils shall be stabilized from erosion, protected with 

sediment trapping measures, and where possible, be located away from storm drain inlets, waterways, 

and drainage channels. 

 

• BMP C120: Temporary and Permanent Seeding 

• BMP C123: Plastic Covering 

• BMP C140: Dust Control 

 

1.1.6 Element #6 – Protect Slopes 

 

Slopes shall be constructed in a manner that will minimize erosion.  This shall include, but is not limited 

to:  placing excavated material on the uphill side of trenches, collecting drainage at the top of slopes, 

etc.  Slopes will be stabilized as indicated in Element #5 above.  In addition, the following BMP’s will be 

implemented where appropriate: 

 

• BMP C130:  Surface Roughening 

• BMP C131:  Gradient Terraces 

 

 

1.1.7 Element #7 – Protect Drain Inlets 

  

All storm drain inlets made operable during construction shall be protected to prevent unfiltered or 

untreated water from entering the drainage conveyance system.  However, the first priority is to keep 

all access roads clean of sediment and keep street wash water separate from entering storm drains 

until treatment can be provided.  Storm Drain Inlet Protection (BMP C220) will be implemented for all 

drainage inlets that could potentially be impacted by sediment-laden runoff on and near the project 

site.  The following inlet protection measures will be applied on this project: 

 

• BMP C220: Storm Drain Inlet Protection  
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1.1.8 Element #8 – Stabilize Channels and Outlets 

 

All temporary on-site conveyance channels shall be constructed and stabilized to prevent erosion.  

Stabilization, including armoring material, adequate to prevent erosion of outlets, adjacent to 

streambanks, slopes and downstream reaches shall be provided at the outlets of all conveyance 

systems.  The following BMP’s will be implemented where appropriate: 

 

• BMP C202:  Channel Lining 

• BMP C207: Check Dams 

• BMP C209:  Outlet Protection 

 

1.1.9 Element #9 – Control Pollutants 

 

All pollutants, including waste materials, that occur on-site during construction shall be handled and 

disposed of in a manner that does not cause contamination of stormwater.  Maintenance and repair of 

heavy equipment and vehicles involving oil changes, hydraulic system drain down, solvent and de-

greasing cleaning operations, fuel tank drain down and removal, and other activities which may result 

in discharge or spillage of pollutants to the ground or into stormwater runoff must be conducted using 

spill prevention measures, such as drip pans.  Contaminated surfaces shall be cleaned immediately 

following any discharge or spill incident.  Emergency repairs may be performed on-site using temporary 

plastic placed beneath and, if raining, over the vehicle.  Application of agricultural chemicals, including 

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’ recommendations shall be followed for 

application rates and procedures. No pH-Modifying sources will be present on-site. 

 

Three source control BMP’s will apply to this project: 

 

• A Spill Prevention Plan  

• Maintenance of Storm Drainage Facilities 

• Street Sweeping  

 

In addition, the following BMP’s shall be implemented where appropriate: 

 

• BMP C151:  Concrete Handling 

• BMP C152:  Sawcutting and Surfacing Pollution Prevention 

• BMP C153:  Material Delivery, Storage and Containment 

• BMP C154:  Concrete Washout Area 

 

1.1.10 Element #10 – Control Dewatering 

 

Clean, non-turbid de-watering water, as determined by the Certified Professional in Erosion and 

Sediment Control, can be discharged to systems tributary to state surface waters, provided the de-

watering flow does not cause erosion or flooding of receiving waters.  These clean waters should not be 

routed through stormwater sediment ponds. 

Highly turbid or otherwise contaminated de-watering water, such as from equipment operation shall 

be handled separately from stormwater at the site.  Some disposal options, depending on site 
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constraints, may include:  1) transport off-site in vehicle, such as a vacuum flush truck, for legal disposal 

in a manner that does not pollute state waters, 2) on-site treatment using chemical treatment or other 

suitable treatment technologies, or 3) sanitary sewer discharge with local sewer district’s approval if 

there is no other option. 

 

1.1.11 Element #11 – Maintain BMP’s 

 

All temporary and permanent erosion and sediment control BMP’s shall be maintained and repaired as 

needed to assure continued performance of their intended function.  Maintenance and repair shall be 

conducted in accordance with each particular BMP’s specifications.  Visual monitoring of the BMP’s will 

be conducted per the inspection schedule in Section 6. 

All temporary erosion and sediment control BMP’s shall be removed within 30 days after the final site 

stabilization is achieved or after the temporary BMP’s are no longer needed.  Trapped sediment shall 

be removed or stabilized on site.  Disturbed soil resulting from removal of BMP’s or vegetation shall be 

permanently stabilized. 

• BMP C160: Certified Erosion and Sediment Control Lead 

1.1.12 Element #12 – Manage the Project 

 

Erosion and sediment control BMP’s for this project have been designed based on the following 

principles: 

• Design the project to fit the existing topography, soils, and drainage patterns. 

• Emphasize erosion control rather than sediment control. 

• Minimize the extent and duration of the area exposed. 

• Keep runoff velocities low. 

• Retain sediment on site. 

• Thoroughly monitor site and maintain all ESC measures. 

In addition, project management will incorporate the key components listed below: 

Phasing 

 Revegetation of exposed areas and maintenance of that vegetation shall be an integral 

part of the clearing activities during each phase of construction, per the Scheduling 

BMP (C162). 

 

Inspection and Monitoring 

All BMP’s shall be inspected, maintained, and repaired as needed to assure continued 

performance of their intended function.  Site inspections shall be conducted by a 

person who is knowledgeable in the principles and practices of erosion and sediment 

control.  This person has the necessary skills to: 
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• Assess the site conditions and construction activities that could impact 

the quality of stormwater, and 

 

• Assess the effectiveness of erosion and sediment control measures 

used to control the quality of stormwater discharges. 

 

A Certified Erosion and Sediment Control Lead shall be on-site or on-call at all times. 

 

Whenever inspection and/or monitoring reveals that the BMP’s identified in this 

SWPPP are inadequate, due to the actual discharge of or potential to discharge 

a significant amount of any pollutant, appropriate BMP’s or design changes 

shall be implemented as soon as possible. 

 

Maintaining an Updated SWPPP 

This SWPPP shall be retained on-site or within reasonable access to the site. 

 

The SWPPP shall be modified whenever there is a change in the construction activities 

that has, or could have, a significant effect on the discharge of pollutants to 

waters of the state. 

 

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 BMP’s designed to 

correct problems identified.  Revisions to the SWPPP shall be completed within 

seven (7) days following the inspection.  

 

1.1.13 Element #13 – Protect Low Impact Development BMPs 

All temporary and permanent erosion and sediment control BMPs shall be maintained and repaired as 

needed to assure continued performance of their intended function. All maintenance and repairs shall 

be completed in accordance with the practices, procedures, and materials for each respective BMP. 

All Bioretention and Rain Garden BMPs shall be protected from sedimentation through installation and 

maintenance of erosion and sediment control BMPs. Prevent compaction Bioretention and Rain Garden 

BMPs by excluding construction equipment and foot traffic. Protect completed lawn and landscaped 

areas from compaction due to construction equipment. 

• BMP C102: Buffer Zone 

• BMP C103: High Visibility fence 

• BMP C200: Interceptor Dike and Swale 

• BMP C201: Grass-Lined Channels 

• BMP C207: Check Dams 

• BMP C208: Triangular Silt Dike (TSD) (Geotextile-Encased Check Dam) 
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• BMP C231: Brush Barrier 

• BMP C233: Silt Fence 

• BMP C234: Vegetated Strip 

 

1.2 PROJECT DESCRIPTION 

The project is located at 8323 Steilacoom Road SE, Olympia, WA 98513. See Vicinity Map below. 

Figure 1) Vicinity Map 

 

The project site is +/- 5.58 acres in size and includes one 4.3 acre parcel and frontage. The site contains 

an existing gravel parking area, concrete sidewalk along the frontage on Marvin Rd SE, approximately 

90’ of concrete sidewalk along the frontage on Steilacoom Rd SE, and asphalt sidewalk along the 

frontages of the RAC entrances. The stormwater runoff from this project is divided into two subbasins. 

The first subbasin will collect water from the frontage improvements and convey the runoff into the 

city stormwater system via a catch basin on the southest corner of Marvin Rd and Steilacoom Rd SE. 

The second subbasin will collect stormwater runoff from on-site of the project area and will be 

conveyed to a bioretention pond on the southwest corner of the site for treatment, excess stormwater 

will be conveyed from the bioretention pond to a retention pond on-site to be entirely infiltrated on-

site.  

1.3 EXISTING SITE CONDITIONS 

The site’s topography is generally flat and level. The existing site topography is included on the survey 

in the construction documents. Further, an erosion control plan has also been prepared as part of the 

construction documents. 

The existing vegetation consists of large Douglas fir trees, various fruit trees and a stormwater 

infiltration pond located in the southwest portion of the site.  

There are no known ponding problems located on-site. 
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1.4 ADJACENT AREAS 

The project site is bounded by Steilacoom Rd SE to the north, RAC Entrances to the east and south, and 

Marvin Rd SE to the west. Stormwater runoff from the project site will be treated and infiltrated on-

site. Stormwater runoff from frontage improvements consist of the addition of less than 5,000 SF of 

stormwater runoff to the City of Lacey’s stormwater drainage system, therefore there are no 

anticipated adverse effects to the downstream systems.  

1.5 CRITICAL AREAS 

Flood Zones: The project parcel is located with Federal Emergency Management Agency (FEMA) Flood 

Insurance Rate Map (FIRM) Panel No. 53067C0192E. According to the FIRM Map the project parcel is 

located within Zone X. Zone X is determined to be an area of minimal flood hazard. 

Wellhead Protection Areas: According to Figure 8B.1 of the SDM, the proposed project is located within 

the 5-year time of travel zone for a wellhead protection area. 

 

1.6 SOIL 

Landau Associates performed a geotechnical investigation in August of 2022. Subsurface explorations 

observed the Vashon recessional outwash (Qgo) and Latest Vashon recessional [outwash] sand and 

minor silt (Qgos). Fill was found between 0.25 to 1.0 ft below ground surface. On-site soils were found 

to be conducive to infiltration and bioretention facilities. Field infiltration rates measured to be 20-25 

inches per hour and a design infiltration rate of 5.5 inches per hour was utilized when sizing infiltration 

facilities.   

 

1.7 POTENTIAL EROSION  

Potential on-site erosion control problems are not anticipated at this time. The Certified Professional in 

Erosion and Sediment Control will be on-site or on-call during construction activities to identify any 

erosion control problems. If there is a problem, the Certified Professional in Erosion and Sediment 

Control will promptly authorize the Contractor to initiate corrective measures. 

1.8 CONSTRUCTION PHASING 

The BMP implementation schedule will be driven by the construction schedule.  The key milestones for 

each segment are as follows: 

 05/01/2023: Dry season starts 

 06/05/2023: Mobilize equipment on-site 

 06/05/2023: Mobilize and store all erosion and sediment control (ESC) and soil stabilization 

products (store Materials On Hand BMP C150) 

 06/05/2023: Install ESC measures include stormwater management facility if applicable 
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 06/05/2023: Begin implementing soil stabilization and sediment control BMPs throughout the 

site for the duration of the wet season. Implement Element #12 BMPs and manage site to 

minimize soil disturbance. 

 06/05/2023: Site inspections and monitoring conducted weekly and for applicable rain events 

as detailed in Section 1.13 of this SWPPP 

 06/12/2023: Begin clearing and grubbing 

 10/15/2023: Wet season starts 

 05/01/2024: Dry season starts 

 07/29/2024: Construction ends, restoration of the project site completed 

1.9 CONSTRUCTION SCHEDULE 

Estimated Construction Start Date: June 2023 

Estimated Construction End Date: July 2024 

1.10 FINANCIAL/OWNERSHIP RESPONSIBILITIES 

Lacey Regional Athletic Complex will be the owner of the site and will have full responsibility financially. 

If or when a new owner takes over the site the new owner will have full financial responsibilities of the 

site. 

1.11 ENGINEERING CALCULATIONS 

All the engineering calculations from WWHM are documented in the Drainage and Erosion Control Plan 

Appendix 1 prepared by SCJ Alliance December 2022.  

1.12 POLLUTION PREVENTION TEAM 

1.12.1 Roles and Responsibilities 

The pollution prevention team consists of personnel responsible for implementation of the SWPPP, 

including the following: 

• Certified Erosion and Sediment Control Lead – Primary contractor contact, responsible for 

site inspections (BMPs, visual monitoring, sampling, etc.); to be called upon in case of 

failure of any ESC measures. 

• Resident Engineer – For projects with engineered structures only (sediment pond/traps, 

sand filters, etc.): site representative for the owner that is the project’s supervising eingeer 

responsible for inspections and issuing instructions and drawings to the contractor’s site 

supervisor or representative. 
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• Emergency Owner Contact – Individual that is the site owner or representative of the site 

owner to contacted in the case of an emergency. 

• Monitoring Personnel – Personnel responsible for conducting water quality monitoring; for 

most sites this person is also the CESCL. 

1.12.2 Team Members 

Title Name (s) Phone Number 

Project Engineer Whitney Holm 360.352.1465 

Emergency Owner Contact   

Emergency Ecology Contact Souhwest Regional Office 360.407.6300 

Non-Emergency Ecology Contact Carol Serdar 360.407.6269 

Monitoring Personnel   

1.13 SITE INSPECTIONS AND MONITORING 

Monitoring includes visual inspection, monitoring for water quality parameters of concern and 

documentation of the inspection and monitoring findings in a site log book. A site log book will be 

maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements 

• Site inspections; and, 

• Stormwater quality monitoring. 

For convenience, the inspection form and water quality monitoring forms included in this SWPPP 

include the required information for the site log book. This SWPPP may function as the site log book if 

desired, or the forms may be separated and included in a separate site log book. However, if separated, 

the site log book must be maintained on site or within reasonable access to the site and be made 

available upon request to Ecology or the local jurisdiction. 

1.13.1 Site Inspection 

All BMPs will be inspected, maintained, and repaired as needed to assure continued performance of 

their intended function. The inspector will be a CESCL per BMP C160. The name and contact 

information for the CESCL is provided in Seciton 1.12.2 of this SWPPP 

Site inspection will occur in all areas disturbed by construction activities and at all potential stormwater 

discharge points. Stormwater will be examined for the presence of suspended sediment, turbidity, 

discoloration, and oily sheen. 
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The site inspector will evaluate and document the effectiveness of the installed BMPs and determine if 

it is necessary to repair or replace any of the BMPs to improve the quality of the stormwater 

discharges. All maintenance and repairs will be documented in the site log book or forms provided in 

this document. All new BMPs or design changes will be documented in the SWPPP as soon as possible. 

1.13.2 Site Inspection Frequency 

Site inspected will be conducted at least once a week and within 24 hours following any discharge from 

the site. For sites with temporary stabilization measures, the site inspection frequency will be reduced 

to once every month. 

1.13.3 Site Inspection Documentation 

The site inspector will record each site inspection using the site log inspection forms provided in 

Appendix C. The site inspection log forms may be separated from this SWPPP document, but will be 

maintained on site or within reasonable access to the site and be made available upon request to 

Ecology or the local jurisdiction. 

1.14 STORMWATER QUALITY MONITORING 

1.14.1 Turbidity 

Turbidity sampling and monitoring will be conducted during the entire construction phase of the 

project. Samples will be collected weekly at the discharge point nearest the current phase of the 

project work. If there is no flow at the discharge point, the attempt to sample will be recorded in the 

site log book and reported to Ecology in the monthly Discharge Monitoring Report (DMR) as “No 

Discharge”. Samples will be analyzed for turbidity using the Hach 2100Q Turbidimeter. 

The key benchmark turbidity value is 25 nephelometric turbidity units (NTU) for the downstream 

receiving water body. If the 25 NTU benchmark is exceeded in any sample collected, the following steps 

will be conducted: 

1. Ensure all BMPs specified in this SWPPP are installed and functioning as intended. 

2. Assess whether additional BMPs should be implemented, and document modified BMPs in the 

SWPPP as necessary. 

3. Sample discharge daily util the discharge is 25 NTU or lower. 

If the turbidity exceeds 250 NTU at any time, the following steps will be conducted: 

1. Notify ecology by phone within 24 hours of analysis (see Section 1.12.2 of this SWPPP for 

contact information). 

2. Continue sampling daily until the discharge is 25 NTU or lower. Initiate additional treatment 

BMPs such as off-site treatment, infiltration, filtration and chemical treatment within 24 hours, 

and implement those additional treatment BMPs as soon as possible, but within a minimum of 

7 days. 
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3. Describe inspection results and remedial actions taken in the site log book and in monthly 

discharge monitoring reports described in Section 1.15 of this SWPPP. 

1.14.2 pH 

Sampling and monitoring of pH occurs if significant concrete work (> 1,000 cubic yards throughout the 

life of the project) or use of engineered soils (e.g., cement-treated base) is anticipated. No significant 

concrete work or engineered soils is planned for this project; therefore , no pH testing will be 

conducted. 

1.15 RECORDKEEPING 

1.15.1 Site Log Book 

A site log book will be maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements; 

• Site inspections; and, 

• Stomrwater quality monitoring. 

For convenience, the inspection form and water quality monitoring forms included in this SWPPP 

include the required information for the site log book. 

1.15.2 Records Retention 

Records of all monitoring information (site log book, inspection reports/checklists, etc.), this 

Stormwater Pollution Prevention Plan, and any other documentation of compliance with permit 

requirements will be retained during the life of the construction project and for a minimum of three 

years following the termination of permit coverage in accordance with permit condition S5.C. 

1.15.3 Access to Plans and Records 

The SWPPP, General Permit, Notice of Authorization letter, and Site Log Book will be retained on site or 

within reasonable access to the site and will be made immediately available upon request to Ecology or 

the local jurisdiction. A copy of this SWPPP will be provided to Ecology within 14 days of receipt of 

written request for the SWPPP from Ecology. Any other information requested by Ecology will be 

submitted within a reasonable time. A copy of the SWPPP or acces ot the SWPPP will be provided to 

the public when requested in writing in accordance with permit condition S5.G. 

1.15.4 Updating the SWPPP 

In accordance with conditions S3, S4.B, and S.B.3 of the General Permit, this SWPPP will be modified if 

the SWPPP is ineffective in eliminating of significantly minimizing pollutants in stormwater discharges 

from the site or there has been a change in design, construction, operation, or maintenance at eh site 

that has a significant effect on the discharge, or potential for discharge, of pollutants to the waters of 

the State. The SWPPP will be modified within seven days of determination based on inspection(s) that 
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additional or modified BMPs are necessary to correct problems identified, and an updated timeline for 

BMP implementation will be prepared. 

1.16 REPORTING 

1.16.1 Notification of Noncompliance 

If any of the terms and conditions of this permit is not met, and it causes a threat to human health or 

the environment, the following steps will be taken in accordance with permit section S5.F: 

1. Ecology will be immediatedly notified of the failure to comply. 

2. Immediate action will be taken to control the noncompliance issue and to correct the problem. 

If applicable, sampling and analysis of any noncompliance will be repeated immediately and 

submitted to Ecoloby within five days of becoming aware of the violation. 

3. A detailed report describing the noncompliance will be submitted to Ecology within five days, 

unless requested earlier by Ecology. 
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APPENDIX A 
EROSION CONTROL AND GRADING PLANS 
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APPENDIX B 
CONSTRUCTION BMPS 

  



CITY OF LACEY 2022 STORMWATER DESIGN MANUAL 

9A-2 Chapter 9 – Source Control for Developed Sites June 2022 

CITY OF LACEY STORMWATER POLLUTION SOURCE CONTROL CHECKLIST 

Project Name:  

Check all activities that will occur at a proposed site. Only activities common in the City of Lacey are 
included in this checklist. Other activities may apply to your site. Fill in the blank rows included under 
each activity grouping if needed based on the complete list of site-specific activities provided in 
Table 9A.1. 

Source Control BMPs Applicable to All Sites 
BMP # BMP Name 
S410 Correcting Illicit Discharges to Storm Drains 
S453 Formation of a Pollution Prevention Team 
S454 Preventive Maintenance/Good Housekeeping 
S455 Spill Prevention and Cleanup 
S456 Employee Training 
S457 Inspections 
S458 Record Keeping 

Source Control BMPs for Specific Activities 

BMP # BMP Name 

Activity 
Conducted 
on the Site? 

Cleaning or Washing Source Control BMPs 
S431 Washing and Steam Cleaning Vehicles/Equipment/Building Structures  Yes  No 
_____ __________________________________________  Yes  No 

Roads, Ditches, and Parking Lot Source Control BMPs 
S415 Maintenance of Public and Private Utility Corridors and Facilities  Yes  No 
S416 Maintenance of Roadside Ditches  Yes  No 
S417 Maintenance of Stormwater Drainage and Treatment Systems  Yes  No 
S421 Parking and Storage of Vehicles and Equipment  Yes  No 
S430 Urban Streets  Yes  No 
_____ __________________________________________  Yes  No 

Soil Erosion, Sediment Control, and Landscaping Source Control BMPs 
S407 Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots  Yes  No 
S408 Dust Control at Manufacturing Areas  Yes  No 
S411 Landscaping and Lawn/Vegetation Management  Yes  No 
S425 Soil Erosion and Sediment Control at Industrial Sites  Yes  No 
S435 Pesticides and an Integrated Pest Management Program  Yes  No 



CITY OF LACEY 2022 STORMWATER DESIGN MANUAL 

June 2022 Chapter 9 – Source Control for Developed Sites 9A-3 

BMP # BMP Name 

Activity 
Conducted 
on the Site? 

Soil Erosion, Sediment Control, and Landscaping Source Control BMPs (continued) 
S444 Storage of Dry Pesticides and Fertilizers  Yes  No 
S449 Nurseries and Greenhouses  Yes  No 
S450 Irrigation  Yes  No 
_____ __________________________________________  Yes  No 

Storage and Stockpiling Source Control BMPs 
S427 Storage of Liquids, Food Waste, or Dangerous Waste Containers  Yes  No 
S428 Storage of Liquids in Permanent Aboveground Tanks  Yes  No 
S429 Storage or Transfer (Outside) of Solid Raw Materials, Byproducts or Finished 

Products 
 Yes  No 

_____ __________________________________________  Yes  No 

Transfer of Liquid or Solid Materials Source Control BMPs 
S409 Fueling at Dedicated Stations  Yes  No 
S412 Loading and Unloading Areas for Liquid or Solid Material  Yes  No 
S419 Mobile Fueling of Vehicles and Heavy Equipment  Yes  No 
S426 Spills of Oil and Hazardous Substances  Yes  No 
_____ __________________________________________  Yes  No 

Other Source Control BMPs 
S404 Commercial Printing Operations  Yes  No 
S414 Maintenance and Repair of Vehicles and Equipment  Yes  No 
S418 Manufacturing Activities – Outside  Yes  No 
S420 Painting/Finishing/Coating of Vehicles/Boats/Buildings/ Equipment  Yes  No 
S423 Recyclers and Scrap Yards  Yes  No 
S424 Roof/Building Drains at Manufacturing and Commercial Buildings  Yes  No 
S432 Wood Treatment Areas  Yes  No 
S433 Pools, Spas, Hot Tubs, and Fountains  Yes  No 
S438 Construction Demolition  Yes  No 
S443 Fertilizer Application  Yes  No 
S447 Roof Vents  Yes  No 
S451 Building, Repair, Remodeling, Painting, and Construction  Yes  No 
_____ __________________________________________  Yes  No 

  



CITY OF LACEY 2022 STORMWATER DESIGN MANUAL 

9A-4 Chapter 9 – Source Control for Developed Sites June 2022 

Table 9A.1. All Site-Specific Source Control BMPs. 
BMP # BMP Name 

Cleaning or Washing Source Control BMPs 
S431 Washing and Steam Cleaning Vehicles/Equipment/Building Structures 
S434 Dock Washing 
S441 Potable Water Line Flushing, Water Tank Maintenance, and Hydrant Testing  

Roads, Ditches, and Parking Lot Source Control BMPs 
S405 Deicing and Anti-Icing Operations for Airports  
S406 Streets and Highways 
S415 Maintenance of Public and Private Utility Corridors and Facilities 
S416 Maintenance of Roadside Ditches 
S417 Maintenance of Stormwater Drainage and Treatment Systems 
S421 Parking and Storage of Vehicles and Equipment 
S430 Urban Streets 

Soil Erosion, Sediment Control, and Landscaping Source Control BMPs 
S407 Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots 
S408 Dust Control at Manufacturing Areas 
S411 Landscaping and Lawn/Vegetation Management 
S425 Soil Erosion and Sediment Control at Industrial Sites 
S435 Pesticides and an Integrated Pest Management Program 
S444 Storage of Dry Pesticides and Fertilizers 
S449 Nurseries and Greenhouses 
S450 Irrigation 

Storage and Stockpiling Source Control BMPs 
S427 Storage of Liquids, Food Waste, or Dangerous Waste Containers 
S428 Storage of Liquids in Permanent Aboveground Tanks 
S429 Storage or Transfer (Outside) of Solid Raw Materials, Byproducts or Finished Products 
S445 Temporary Fruit Storage 

Transfer of Liquid or Solid Materials Source Control BMPs 
S409 Fueling at Dedicated Stations 
S412 Loading and Unloading Areas for Liquid or Solid Material 
S419 Mobile Fueling of Vehicles and Heavy Equipment 
S426 Spills of Oil and Hazardous Substances 
S439 In-Water and Over-Water Fueling 



CITY OF LACEY 2022 STORMWATER DESIGN MANUAL 

June 2022 Chapter 9 – Source Control for Developed Sites 9A-5 

Other Source Control BMPs 
S401 Building, Repair, and Maintenance of Boats and Ships 
S402 Commercial Animal Handling Areas 
S403 Commercial Composting 
S404 Commercial Printing Operations 
S413 Log Sorting and Handling 
S414 Maintenance and Repair of Vehicles and Equipment 
S418 Manufacturing Activities – Outside 
S420 Painting/Finishing/Coating of Vehicles/Boats/Buildings/Equipment 
S422 Railroad Yards 
S423 Recyclers and Scrap Yards 
S424 Roof/Building Drains at Manufacturing and Commercial Buildings 
S432 Wood Treatment Areas 
S433 Pools, Spas, Hot Tubs, and Fountains 
S436 Color Events 
S438 Construction Demolition 
S440 Pet Waste 
S442 Labeling Storm Drain Inlets On Your Property 
S443 Fertilizer Application 
S446 Well, Utility, Directional and Geotechnical Drilling 
S447 Roof Vents 
S451 Building, Repair, Remodeling, Painting, and Construction 
S452 Goose Waste 
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APPENDIX C 
SITE INSPECTION FORMS (AND SITE LOG) 

 
 

  

 



30  

 

 

Stormwater/Erosion Control Inspection Form 
DATE: TIME: CONTACT: 

SITE: ACRES: 

LOCATION: 

WEATHER: 

PERMIT ON SITE  PERMIT NO. 

SWPPP ON SITE  CONTRACTOR: 
 

Best Management Practices in the SWPPP: 
 

 

Control BMPs 
In Plan 

Properly 

installed 

 

 

Treatment BMPs 
In Plan 

Properly 

Installed 

 

 

Other: 

Preserv Nat Veg   Intercept Dike/Swale    
Buffer Zones   Grass Lines Swales    
High Vis Fence   Channel Lining    
Stake & Wire Fence   Water bars    
Stabilized Entrance   Pipe Slope Drains    
Wheel Wash   Subsurface Drains    
Road/Pk Area Stable   Level Spreader    
Temp/Perm Seeding   Check Dams    
Mulching   Triangular Silt Dike    
Nets/Blankets   Outlet Protection    
Plastic Covering   Sto Drain Inlet Protec    
Sodding   Straw Bale Barrier    
Topsoiling   Brush Barrier    
Polyacrylamides   Gravel Filter Berm    
Surface roughing   Silt Fence    
Gradient Terraces   Vegetated Strip    
Dust Control   Straw Wattles    
Materials On Hand   Sediment trap    
Concrete Handling   Temp Sed Pond    
Sawcut & Surface   SW Chem Treatment    
Erosion Control Lead   SW Filtration    
Pay Erosion Work   Is the site stabilized?  Partially   
Scheduling   Turbid Water is being discharged?   
Small Project   Receiving Water: 

Water Quality Samples Taken?  Results: pH TUR CON TEM Other: 

Sample ID: LOC:      
Sample ID: LOC:      
Sample ID: LOC:      
This site is IN/OUT of compliance with the terms of the SWPPP & Permit. 

Summary of remedial action(if needed): 

 

 

 

 

 
I certify under penalty of law that this report is true, accurate and complete, to the best of my knowledge and belief. 

Name: Title: 

Signature: 



 

 

Drainage Control Plan 

Attachment 3 
Soils Report 



Draft Technical Memorandum 

 

 500 Columbia St NW, Ste 110  •  Olympia, WA 98501  •  360.791.3178 

TO: Whitney Holm, PE (Project Manager), SCJ Alliance 

FROM: Lance Levine, PE, and Steven R. Wright, PE 

DATE: September 1, 2022 

RE: Summary of Geotechnical Engineering Services 
Regional Athletic Complex Parking Lot Design 
Lacey, Washington 
Project No. 1174068.010.011 

Introduction 

This memorandum summarizes the results from the geotechnical engineering services provided by 

Landau Associates, Inc. (Landau) in support of the Regional Athletic Complex (RAC) Parking Lot Design 

project, located at 8323 Steilacoom Road Southeast in Lacey, Washington (site; Figure 1). Services 

were provided in accordance with the scope outlined in the services agreement between Landau and 

SCJ Alliance (SCJ, project civil engineer) dated July 26, 2022. 

This memorandum has been prepared with information provided by SCJ and with data collected 

during Landau’s field exploration and laboratory testing programs. 

Project Understanding 

The City of Lacey (City) Parks, Culture & Recreation Department (project owner) proposes to expand 

and pave a gravel lot to accommodate 350 to 400 parking stalls covering approximately 2.9 acres. 

Other proposed site improvements include the addition of landscaping, irrigation, fire protection, 

curbs, striping, lighting, security cameras, and electrical utilities. 

Site Conditions 

The planned development area includes Thurston County parcel no. 11814410200 and the northwest 

portion of Thurston County parcel no. 11814410300. The site is primarily surfaced with gravel and 

asphalt along with smaller areas of grass and trees. Large Douglas fir trees, various fruit trees, and a 

stormwater infiltration pond are located in the southwest portion of the site. Most of the site is flat 

and level. The infiltration pond slopes are inclined at approximately 40 percent. 

The site is bordered by Marvin Road Southeast to the west, Steilacoom Road Southeast to the north, 

and internal access drives for the park to the east and south. A southern entrance provides access to 

the site.  

Geologic Setting 

Geologic information for the site and the surrounding area was obtained from the Geologic Map of 

the Lacey 7.5-minute Quadrangle, Thurston County, Washington (Logan et al., 2003). Surficial deposits 
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at the site are mapped as Vashon recessional outwash (Qgo) and Latest Vashon recessional [outwash] 

sand and minor silt (Qgos). Both materials consist of sand and gravel with cobbles and silt deposited 

during deglaciation by streams and floods. The subsurface conditions observed in Landau’s August 

2022 explorations were generally consistent with the mapped geology for the site. 

Subsurface Conditions 

On August 17, 2022, Landau’s excavating subcontractor advanced six test pits (TP-1 through TP-6) 9.3 

to 10.5 feet (ft) below ground surface (bgs). The approximate locations of the explorations are shown 

on Figure 2. 

Landau personnel coordinated and monitored the field explorations, collected representative soil 

samples, and maintained detailed logs of the subsurface soil and groundwater conditions observed. 

Subsurface conditions were described using the soil classification system shown on Figure 3, and in 

general accordance with ASTM International (ASTM) standard D2488, Standard Practice for 

Description and Identification of Soils (Visual-Manual Procedures). Summary exploration logs are 

presented on Figures 4 through 9. 

At the completion of laboratory testing, the results will be issued with the final memorandum on 

Figures 10 through 12. 

Soil Conditions 

The soils observed in Landau’s explorations were categorized into two general units: 

• Fill: Fill was observed in all the test pits and typically consisted of asphalt and crushed gravel. 
The fill also consisted of sand with gravel with variable asphalt and plastic content. The fill was 
in a dense and damp to moist condition extending 0.25 to 1.0 ft bgs at the locations explored. 

• Recessional outwash: Recessional outwash was observed beneath the fill in all the test pits. 
The recessional outwash typically consisted of light brown to dark brown or gray to dark gray 
sand and gravel with variable silt and cobble content in a medium dense to dense and damp 
tomoist condition. The recessional outwash extended to the maximum depth explored (10.5 ft 
bgs). 

Groundwater Conditions 

During Landau’s August 2022 field investigation, groundwater was not observed to a maximum depth 

of 10.5 ft bgs. Site groundwater levels will vary depending on local subsurface conditions, weather 

conditions, and other factors. Site groundwater levels are expected to fluctuate seasonally, with 

maximum levels occurring during late winter and early spring. 
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Conclusions and Recommendations  

Based on the subsurface conditions observed in Landau’s explorations, site soils will provide adequate 

support for the proposed improvements, provided the following recommendations are incorporated 

into the project design.  

Pavement 

Pavement sections should be constructed on a firm, unyielding subgrade. Landau recommends 

constructing pavement on the existing fill material or on properly compacted structural fill that 

extends to the existing fill. Design recommendations for flexible pavement sections are provided in 

Table 1. 

Asphalt pavement sections should be constructed on a compacted subgrade (i.e., on existing fill, 

recessional outwash, or structural fill), prepared as recommended herein. The light-duty pavement 

section should be used in areas that will not experience high traffic volume or heavy vehicle loads. 

Table 1. Recommended Asphalt Pavement Design Sections 

 

 

 

 

 

(a) = Assumes pavement section will be founded on a subbase consisting of 12 inches of compacted native soils or fill 

extending to such soils. 

ESALs = equivalent single-axle loads 

Base course material should be compacted to at least 95 percent of the maximum dry density, 

determined in accordance with ASTM standard test method D1557, Standard Test Methods for 

Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 [2,700 kN-

m/m3]). Compacted base course should meet the requirements for Crushed Surfacing Base Course in 

Section 9-03.9(3) of the Washington State Department of Transportation’s 2022 Standard 

Specifications for Road, Bridge, and Municipal Construction  (2022 WSDOT Standard Specifications). To 

facilitate fine grading of the surface, the upper 2 inches of crushed surfacing could consist of crushed 

surfacing top course. Prevention of road-base saturation is essential for pavement durability; efforts 

should be made to limit the amount of water entering the base course. 

Asphalt concrete should be Class B aggregate material or hot-mix asphalt class ½-inch and PG58H-22 

binder, conforming to the requirements in Section 5-04 of the 2022 WSDOT Standard Specifications. 

The asphalt should be compacted to at least 91 percent of the Rice density. 

Pavement Section 
Type(a) 

Assumed 
ESALs 

Asphalt Pavement Thickness                           
(inches) 

Crushed Surfacing 
Thickness                           
(inches) 

Light duty 100,000 3 6 

Heavy duty 500,000 3 10 
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Stormwater Infiltration 

Infiltration testing was completed using the U.S. Environmental Protection Agency falling head 

percolation test procedure as provided in Thurston County’s 2016 Drainage Design and Erosion 

Control Manual (DDECM). With this procedure, water is infiltrated through a 6-inch-diameter pipe, 

installed approximately 6 inches below the existing pond’s base. In accordance with the DDECM, 

correction factors to account for test method (Ftesting = 0.5), soil plugging (Fplugging = 1.0), and pond 

geometry (Fgeometry = 0.49) were applied to the field infiltration rates to calculate the factored 

infiltration rates in Table 2. 

Table 2. Factored Infiltration Rates 

Exploration 
Field Infiltration Rate 

(inches/hour) 
Factored Infiltration Rate 

(inches/hour) 

Infil-1 20 4.9 

Infil-2 25 6.1 

Stormwater facilities should be designed in accordance with local stormwater codes. Permanent 

stormwater pond slopes should be no steeper than 3 horizontal to 1 vertical (3H:1V). Permanent and 

temporary slopes should be protected from erosion and reseeded, or revegetated as soon as 

practical. 

Construction Considerations  

The following key points should be reviewed when developing project specifications:  

• Stripping: Topsoil was not observed in the test pits; however, the few inches of grass covering
the existing gravel and pavement must be removed. Although not observed in the test pits,
the western portion of the site may have topsoil that should be stripped if encountered during
construction of pavement sections. Stripped soils are not suitable for reuse as structural fill.

• Subgrade preparation: Landau recommends that pavements are constructed on existing fill,
compacted native soils, or structural fill extending to such soils. Before structural fill or
pavement base course is placed, the prepared subgrade should be proof-rolled in the
presence of a qualified geotechnical engineer who is familiar with the site and can check for
soft/disturbed areas. Areas of limited access can be evaluated with a steel T-probe. If probing
or proof-rolling reveals loose and/or disturbed subgrades, the upper 1 ft of subgrade should
be scarified, moisture-conditioned, and compacted to a firm, unyielding condition.
Alternatively, unsuitable soils can be over-excavated and replaced with properly compacted
import structural fill.

• Utility trench excavation and backfill: Landau anticipates that utility trenches will be
excavated in medium dense to dense, sand and gravel with cobbles. A heavy-duty hydraulic
excavator should be able to reach the required trench depths (up to 10 ft bgs). A smooth-
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bladed bucket should be used to remove loose and/or disturbed soil from the trench bottom. 
The final trench bottom should be firm and free of roots, topsoil, lumps of silt and clay, 
construction debris, and organic and inorganic debris.  

• Site soil: The site soils are generally suitable for use as structural fill.  The contractor should be 
prepared to moisture condition site soils before compacting. Earthwork should be avoided 
during heavy and/or extended periods of precipitation. 

• Oversized material: Cobbles were observed in the explorations and throughout the site at the 
surface. The contractor should be prepared to manage cobbles and boulders, as well as debris 
or rubble from previous site development and/or filling activities.  

• Import structural fill: Gravel Borrow, as described in Section 9-03.14(1) of the 2022 WSDOT 
Standard Specifications, is a suitable source of import structural fill. During periods of wet 
weather, the fines content should not exceed 5 percent, based on the minus ¾-inch fraction.  

• Fill placement and compaction: Structural fill should be placed on an approved subgrade that 
consists of uniformly firm and unyielding native soils, existing fill, or on previously placed and 
compacted structural fill extending to such soils. Structural fill should be placed and 
compacted in accordance with the requirements in Section 2-03.3(14)C, Method C of the 2022 
WSDOT Standard Specifications. Method A is appropriate for non-structural areas such as 
landscaping. Each layer of structural fill should be compacted to at least 95 percent of the 
maximum dry density, determined in accordance with the compaction control tests in Section 
2-03.3(14)D of the 2022 WSDOT Standard Specifications. Alternatively, the maximum dry 
density can be determined using ASTM standard test method D1557. 

• Construction dewatering: During Landau’s August 2022 field investigation, groundwater was 
not observed to 10.5 ft bgs. Groundwater was not observed at the base of the existing pond 
during infiltration testing. Temporary excavations that encounter groundwater should be 
dewatered to allow construction to be completed in the dry. Where shallow groundwater 
seepage is encountered, the use of conventional sumps and pumps should be sufficient to 
dewater excavations. The contractor should be responsible for the design, monitoring, and 
maintenance of any dewatering systems. 

• Temporary slopes: Temporary excavations should be completed in accordance with Section 
2-09 of the 2022 WSDOT Standard Specifications. The contractor should be responsible for 
actual excavation configurations and the maintenance of safe working conditions including 
temporary excavation stability. Temporary excavations in excess of 4 ft should be shored or 
sloped in accordance with the requirements outlined in Safety Standards for Construction 
Work, Part N (Washington Administrative Code Chapter 296-155). The soil likely to be exposed 
in the excavations should be considered Type C, with a maximum allowable excavation 
inclination of 1½H:1V. All applicable local, state, and federal safety codes should be followed.  

Permanent slopes: Permanent cut-and-fill slopes should be no steeper than 2H:1V. This 
design recommendation does not apply to stormwater pond slopes, which are typically 3H:1V 
or flatter. Stormwater pond slopes should be designed in accordance with local stormwater 
codes. Permanent and temporary slopes should be protected from erosion and reseeded or 
revegetated as soon as practical. 
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Use of This Technical Memorandum  

Landau Associates, Inc. has prepared this technical memorandum for the exclusive use of SCJ Alliance 

for specific application to the RAC Parking Lot Design project in Lacey, Washington. No other party is 

entitled to rely on the information, conclusions, and recommendations included in this document 

without the express written consent of Landau. Reuse of the information, conclusions, and 

recommendations provided herein for extensions of the project or for any other project, without 

review and authorization by Landau shall be at the user’s sole risk. Landau warrants that, within the 

limitations of scope, schedule, and budget, its services have been provided in a manner consistent 

with that level of skill and care ordinarily exercised by members of the profession currently practicing 

in the same locality, under similar conditions as this project. Landau makes no other warranty, either 

express or implied. 

Closing 

We trust that this memorandum provides you with the information needed to proceed with the 

project. If you have questions or comments, or if we can be of further service, please contact Lance 

Levine at 360.791.3178 or at llevine@landauinc.com. 

LANDAU ASSOCIATES, INC. 
 
 
 
 
Lance Levine, PE 
Senior Engineer 
 
 
 
 
Steven R. Wright, PE 
Principal 
 
LGL/SZW/kee 
[\\OLYMPIA1\PROJECTS\1174\068.010\R\RAC PARKING LOT DESIGN DRAFT TECHNICAL MEMORANDUM SRW LGL KEE.DOCX]  

Attachments: Figure 1. Vicinity Map 
  Figure 2. Site Exploration and Location Plan 
  Figure 3. Soil Classification System and Key 
  Figures 4–9. Logs of Test Pits TP-1 through TP-6 
  Figures 10–12. Grain Size Distribution—To be provided after completion of lab testing 
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SAND WITH FINES
(Appreciable amount of

fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage

PAVEMENT

ROCK

WOOD

DEBRIS

OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

SAMPLER TYPE & METHOD

Recovery Depth Interval

Sampler Graphic (variable)

Code Description
a
b
c
d
e
f
g
h
i
1
2
3
4
5
6

3.25-in OD, 2.42-in ID Split Spoon
2.00-in OD, 1.50-in ID Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-in OD, 2.00-in ID WSDOT
3.00-in OD, 2.37-in ID Mod. Calif.
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed Sample
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable
Piston Extraction

1

Graphic

Approximate water level at time after drilling/excavation/well

AC or PC

CLEAN SAND
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E

D
 S

O
IL

PT

OH

CH

Well-graded gravel; gravel/sand mixture(s); little or no fines

MH

OL

CL

ML

SC

Field and Lab Test Data

Soil Classification System

SM

SP
(Little or no fines)

(M
or

e 
th

an
 5

0%
 o

f
 m

at
er

ia
l i

s 
sm

al
le

r 
th

an
 N

o.
 2

00
 s

ie
ve

 s
iz

e)

Silty gravel; gravel/sand/silt mixture(s)

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity
Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Organic silt; organic, silty clay of low plasticity

Inorganic silt; micaceous or diatomaceous fine sand

Inorganic clay of high plasticity; fat clay

Organic clay of medium to high plasticity; organic silt

MAJOR
DIVISIONS

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Groundwater

Code

SW

GC

SAMPLE NUMBER & INTERVAL

TYPICAL
DESCRIPTIONS (2)(3)

Asphalt concrete pavement or Portland cement pavement

USCS
LETTER

SYMBOL(1)

Approximate water level at time of drilling (ATD)

Clayey gravel; gravel/sand/clay mixture(s)

GRAPHIC
SYMBOL

Drilling and Sampling Key

Description

GM

GP

GW
Poorly graded gravel; gravel/sand mixture(s); little or no fines

Well-graded sand; gravelly sand; little or no fines

Poorly graded sand; gravelly sand; little or no fines

Peat; humus; swamp soil with high organic content

CLEAN GRAVELGRAVEL AND
GRAVELLY SOIL

Sample Depth Interval

Portion of Sample Retained
for Archive or Analysis

Sample Identification Number

(Appreciable amount of
fines)

GRAVEL WITH FINES

(Little or no fines)

(More than 50% of
coarse fraction passed
through No. 4 sieve)

SAND AND
SANDY SOIL

Soil Classification
System and Key

Figure
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Test Pit Completed 08/17/22
Total Depth of Test Pit = 9.8 ft.

S-1

S-2

S-3

d
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d

GP

GP

GP

SP

6 inches of crushed GRAVEL (dense, damp)
(FILL)

Brown, sandy, fine to coarse GRAVEL with
trace asphalt and plastic (dense, damp)

Brown, sandy, fine to coarse GRAVEL with
cobbles (dense, moist)

(RECESSIONAL OUTWASH)

Brown, gravelly, fine to coarse SAND (medium
dense, moist)

Grades to gravelly and dense

0

2

4

6

8

10

12

Ground Elevation (ft):

Excavation Method:

LGLLogged By:

Tracked Excavator

Not Measured

Excavated By: Howards Const and Excvtg

Groundwater not encountered.

GROUNDWATER
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n 

(f
t)

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Test Pit Completed 08/17/22
Total Depth of Test Pit = 10.2 ft.

S-1

S-2

S-3
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AC

GP

SP

3 inches of ASPHALT (very dense, damp)
(FILL)

6 inches of crushed GRAVEL (dense, damp)

Dark brown, very gravelly, fine to coarse SAND
with cobbles (dense, damp)

(RECESSIONAL OUTWASH)

Grades to brown and moist

Grades to without gravel and medium dense

Grades to with gravel

0
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Ground Elevation (ft):

Excavation Method:

LGLLogged By:

Tracked Excavator

Not Measured

Excavated By: Howards Const and Excvtg

Groundwater not encountered.
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E

le
va

tio
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(f
t)

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Test Pit Completed 08/17/22
Total Depth of Test Pit = 9.3 ft.

S-1

S-2

S-3

d

d

d

GP
AC
SP

SP

GP

1 inch of crushed GRAVEL (dense, damp)
(FILL)

3 inches of ASPHALT (very dense, damp)

Grayish-brown, fine to coarse SAND with gravel
(dense, moist)

Plastic at 1.1 ft bgs

Dark brown, very gravelly, fine to coarse SAND
with cobbles (dense, moist)

(RECESSIONAL OUTWASH)

Severe caving from 2 to 9.3 ft bgs

3-inch-diameter steel pipe at 2.4 ft bgs

Brown, sandy, fine to coarse GRAVEL with
cobbles (dense, moist)

2-inch-diameter steel pipe at 4.2 ft bgs

0

2

4

6

8

10

12

Ground Elevation (ft):

Excavation Method:

LGLLogged By:

Tracked Excavator

Not Measured

Excavated By: Howards Const and Excvtg

Groundwater not encountered.

GROUNDWATER
E

le
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tio
n 

(f
t)

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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DRAFT

Test Pit Completed 08/17/22
Total Depth of Test Pit = 9.8 ft.

S-1

S-2

S-3

S-4

d

d

d

d

GP
AC
SP

GP

SM

GP

1 inch of crushed GRAVEL (dense, damp)
(FILL)

2 inches of ASPHALT (very dense, damp)

Dark brown, very gravelly, fine to coarse SAND
(dense, moist)

(RECESSIONAL OUTWASH)

Brown, sandy, fine to coarse GRAVEL with
cobbles (dense, moist)

Light brown, silty, fine SAND (medium dense,
moist)

Dark gray, very sandy, fine to coarse GRAVEL
with cobbles (dense, moist)

0

2

4

6

8

10

12

Ground Elevation (ft):

Excavation Method:

LGLLogged By:

Tracked Excavator

Not Measured

Excavated By: Howards Const and Excvtg

Groundwater not encountered.

GROUNDWATER
E

le
va
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Test Pit Completed 08/17/22
Total Depth of Test Pit = 10.5 ft.
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cobbles (dense, moist)

Dark gray, gravelly, medium to coarse SAND
(medium dense, moist)
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TP-5

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

S
am

pl
er

 T
yp

e

T
es

t 
D

at
a

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

SAMPLE DATA SOIL PROFILE

D
ep

th
 (

ft)

RAC Parking Lot Design
Lacey, Washington

Figure

11
74

06
8.

01
  8

/3
1/

22
  \

\O
LY

M
PI

A1
\P

RO
JE

CT
S\

11
74

\0
68

.0
10

\T
\1

17
40

68
.0

10
.G

PJ
  S

IN
G

LE
 T

ES
T 

PI
T 

LO
G

8Log of Test Pit TP-5



DRAFT

Test Pit Completed 08/17/22
Total Depth of Test Pit = 10.5 ft.
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5 inches of crushed GRAVEL (dense, damp)
(FILL)

Dark brown, gravelly, fine to coarse SAND with
silt (medium dense, moist)

(RECESSIONAL OUTWASH)

Brown, sandy, fine to coarse GRAVEL (dense,
moist)

Grades to light brown

Grades to very sandy and dark gray
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Excavation Method:

LGLLogged By:

Tracked Excavator

Not Measured

Excavated By: Howards Const and Excvtg

Groundwater not encountered.
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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General Model Information
Project Name: 22-000313 RAC

Site Name:

Site Address:

City:

Report Date: 1/23/2023

Gage: Fairgrounds (Kaiser)

Data Start: 1955/10/01

Data End: 2011/09/30

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   5.04

 Pervious Total 5.04

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5.04

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Flat     1.55

 Pervious Total 1.55

Impervious Land Use acre
 ROADS FLAT         3.49

 Impervious Total 3.49

 Basin Total 5.04

Element Flows To:
Surface Interflow Groundwater
Gravel Trench Bed 1 Gravel Trench Bed 1
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Gravel Trench Bed 1
Bottom Length: 50.00 ft.
Bottom Width: 20.00 ft.
Trench bottom slope  1: 3 To 1
Trench Left side slope  0: 3 To 1
Trench right side slope  2: 3 To 1
Material thickness of first layer: 1.5
Pour Space of material for first layer: 0.4
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 3
Infiltration safety factor: 1
Wetted surface area On
Total Volume Infiltrated (ac-ft.): 646.432
Total Volume Through Riser (ac-ft.): 62.973
Total Volume Through Facility (ac-ft.): 709.405
Percent Infiltrated: 91.12
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 3.5 ft.
Riser Diameter: 10 in.
Element Flows To:
Outlet 1 Outlet 2
Trapezoidal Pond  1

              Gravel Trench Bed Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.023 0.000 0.000 0.000
0.0500 0.023 0.000 0.000 0.070
0.1000 0.023 0.000 0.000 0.072
0.1500 0.024 0.001 0.000 0.073
0.2000 0.024 0.001 0.000 0.075
0.2500 0.025 0.002 0.000 0.076
0.3000 0.025 0.002 0.000 0.078
0.3500 0.026 0.003 0.000 0.080
0.4000 0.026 0.004 0.000 0.081
0.4500 0.027 0.004 0.000 0.083
0.5000 0.028 0.005 0.000 0.084
0.5500 0.028 0.005 0.000 0.086
0.6000 0.029 0.006 0.000 0.087
0.6500 0.029 0.006 0.000 0.089
0.7000 0.030 0.007 0.000 0.091
0.7500 0.030 0.008 0.000 0.092
0.8000 0.031 0.008 0.000 0.094
0.8500 0.031 0.009 0.000 0.096
0.9000 0.032 0.009 0.000 0.097
0.9500 0.032 0.010 0.000 0.099
1.0000 0.033 0.011 0.000 0.101
1.0500 0.034 0.011 0.000 0.102
1.1000 0.034 0.012 0.000 0.104

12 in/hr with a factor of safety
of 4 per SDM design standards

91% infiltrated per treatment design
standards in chapter 8 of the SDM

Bioretention facility (treatment)
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1.1500 0.035 0.013 0.000 0.106
1.2000 0.035 0.014 0.000 0.108
1.2500 0.036 0.014 0.000 0.109
1.3000 0.036 0.015 0.000 0.111
1.3500 0.037 0.016 0.000 0.113
1.4000 0.038 0.016 0.000 0.115
1.4500 0.038 0.017 0.000 0.117
1.5000 0.039 0.019 0.000 0.118
1.5500 0.039 0.021 0.000 0.120
1.6000 0.040 0.023 0.000 0.122
1.6500 0.041 0.025 0.000 0.124
1.7000 0.041 0.027 0.000 0.126
1.7500 0.042 0.029 0.000 0.128
1.8000 0.043 0.032 0.000 0.130
1.8500 0.043 0.034 0.000 0.132
1.9000 0.044 0.036 0.000 0.133
1.9500 0.044 0.038 0.000 0.135
2.0000 0.045 0.040 0.000 0.137
2.0500 0.046 0.043 0.000 0.139
2.1000 0.046 0.045 0.000 0.141
2.1500 0.047 0.047 0.000 0.143
2.2000 0.048 0.050 0.000 0.145
2.2500 0.048 0.052 0.000 0.147
2.3000 0.049 0.055 0.000 0.149
2.3500 0.050 0.057 0.000 0.151
2.4000 0.050 0.060 0.000 0.153
2.4500 0.051 0.062 0.000 0.155
2.5000 0.052 0.065 0.000 0.158
2.5500 0.052 0.067 0.000 0.160
2.6000 0.053 0.070 0.000 0.162
2.6500 0.054 0.073 0.000 0.164
2.7000 0.055 0.076 0.000 0.166
2.7500 0.055 0.078 0.000 0.168
2.8000 0.056 0.081 0.000 0.170
2.8500 0.057 0.084 0.000 0.172
2.9000 0.057 0.087 0.000 0.175
2.9500 0.058 0.090 0.000 0.177
3.0000 0.059 0.093 0.000 0.179
3.0500 0.060 0.096 0.000 0.181
3.1000 0.060 0.099 0.000 0.183
3.1500 0.061 0.102 0.000 0.186
3.2000 0.062 0.105 0.000 0.188
3.2500 0.063 0.108 0.000 0.190
3.3000 0.063 0.111 0.000 0.192
3.3500 0.064 0.114 0.000 0.195
3.4000 0.065 0.118 0.000 0.197
3.4500 0.066 0.121 0.000 0.199
3.5000 0.066 0.124 0.000 0.202
3.5500 0.067 0.128 0.098 0.204
3.6000 0.068 0.131 0.276 0.206
3.6500 0.069 0.134 0.497 0.209
3.7000 0.069 0.138 0.733 0.211
3.7500 0.070 0.141 0.957 0.214
3.8000 0.071 0.145 1.145 0.216
3.8500 0.072 0.149 1.282 0.218
3.9000 0.073 0.152 1.372 0.221
3.9500 0.073 0.156 1.467 0.223
4.0000 0.074 0.160 1.546 0.226
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4.0500 0.075 0.163 1.622 0.228
4.1000 0.076 0.167 1.694 0.231
4.1500 0.077 0.171 1.763 0.233
4.2000 0.078 0.175 1.830 0.236
4.2500 0.078 0.179 1.894 0.238
4.3000 0.079 0.183 1.956 0.241
4.3500 0.080 0.187 2.016 0.243
4.4000 0.081 0.191 2.075 0.246
4.4500 0.082 0.195 2.131 0.248
4.5000 0.083 0.199 2.187 0.251
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Trapezoidal Pond  1
Bottom Length: 80.00 ft.
Bottom Width: 79.30 ft.
Depth: 4 ft.
Volume at riser head: 0.5480 acre-feet.
Infiltration On
Infiltration rate: 5.5
Infiltration safety factor: 1
Wetted surface area On 
Total Volume Infiltrated (ac-ft.): 62.972
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 62.972
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Side slope 1: 3 To 1
Side slope 2: 3 To 1
Side slope 3: 3 To 1
Side slope 4: 3 To 1
Discharge Structure
Riser Height: 3 ft.
Riser Diameter: 12 in.
Element Flows To:
Outlet 1 Outlet 2

              Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.145 0.000 0.000 0.000
0.0444 0.146 0.006 0.000 0.813
0.0889 0.147 0.013 0.000 0.818
0.1333 0.148 0.019 0.000 0.824
0.1778 0.149 0.026 0.000 0.829
0.2222 0.150 0.032 0.000 0.835
0.2667 0.151 0.039 0.000 0.840
0.3111 0.152 0.046 0.000 0.846
0.3556 0.153 0.053 0.000 0.851
0.4000 0.154 0.060 0.000 0.857
0.4444 0.155 0.066 0.000 0.862
0.4889 0.156 0.073 0.000 0.868
0.5333 0.157 0.080 0.000 0.873
0.5778 0.158 0.087 0.000 0.879
0.6222 0.159 0.094 0.000 0.885
0.6667 0.160 0.102 0.000 0.890
0.7111 0.161 0.109 0.000 0.896
0.7556 0.162 0.116 0.000 0.902
0.8000 0.163 0.123 0.000 0.908
0.8444 0.164 0.131 0.000 0.913
0.8889 0.165 0.138 0.000 0.919
0.9333 0.166 0.145 0.000 0.925
0.9778 0.167 0.153 0.000 0.931
1.0222 0.168 0.160 0.000 0.936
1.0667 0.170 0.168 0.000 0.942
1.1111 0.171 0.175 0.000 0.948
1.1556 0.172 0.183 0.000 0.954
1.2000 0.173 0.191 0.000 0.960

Retention facility infiltrates 100% of
the remaining storm water runoff

Retention facility
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1.2444 0.174 0.198 0.000 0.966
1.2889 0.175 0.206 0.000 0.972
1.3333 0.176 0.214 0.000 0.978
1.3778 0.177 0.222 0.000 0.984
1.4222 0.178 0.230 0.000 0.990
1.4667 0.179 0.238 0.000 0.996
1.5111 0.180 0.246 0.000 1.002
1.5556 0.181 0.254 0.000 1.008
1.6000 0.182 0.262 0.000 1.014
1.6444 0.184 0.270 0.000 1.020
1.6889 0.185 0.278 0.000 1.026
1.7333 0.186 0.286 0.000 1.032
1.7778 0.187 0.295 0.000 1.038
1.8222 0.188 0.303 0.000 1.044
1.8667 0.189 0.311 0.000 1.050
1.9111 0.190 0.320 0.000 1.057
1.9556 0.191 0.328 0.000 1.063
2.0000 0.192 0.337 0.000 1.069
2.0444 0.194 0.346 0.000 1.075
2.0889 0.195 0.354 0.000 1.081
2.1333 0.196 0.363 0.000 1.088
2.1778 0.197 0.372 0.000 1.094
2.2222 0.198 0.380 0.000 1.100
2.2667 0.199 0.389 0.000 1.107
2.3111 0.200 0.398 0.000 1.113
2.3556 0.201 0.407 0.000 1.119
2.4000 0.203 0.416 0.000 1.126
2.4444 0.204 0.425 0.000 1.132
2.4889 0.205 0.434 0.000 1.138
2.5333 0.206 0.443 0.000 1.145
2.5778 0.207 0.453 0.000 1.151
2.6222 0.208 0.462 0.000 1.158
2.6667 0.210 0.471 0.000 1.164
2.7111 0.211 0.481 0.000 1.171
2.7556 0.212 0.490 0.000 1.177
2.8000 0.213 0.499 0.000 1.184
2.8444 0.214 0.509 0.000 1.190
2.8889 0.215 0.518 0.000 1.197
2.9333 0.217 0.528 0.000 1.204
2.9778 0.218 0.538 0.000 1.210
3.0222 0.219 0.548 0.035 1.217
3.0667 0.220 0.557 0.182 1.224
3.1111 0.221 0.567 0.389 1.230
3.1556 0.223 0.577 0.637 1.237
3.2000 0.224 0.587 0.907 1.244
3.2444 0.225 0.597 1.183 1.250
3.2889 0.226 0.607 1.447 1.257
3.3333 0.228 0.617 1.683 1.264
3.3778 0.229 0.627 1.879 1.271
3.4222 0.230 0.637 2.029 1.277
3.4667 0.231 0.648 2.138 1.284
3.5111 0.232 0.658 2.251 1.291
3.5556 0.234 0.668 2.347 1.298
3.6000 0.235 0.679 2.439 1.305
3.6444 0.236 0.689 2.528 1.312
3.6889 0.237 0.700 2.614 1.318
3.7333 0.239 0.711 2.697 1.325
3.7778 0.240 0.721 2.777 1.332
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3.8222 0.241 0.732 2.856 1.339
3.8667 0.242 0.743 2.932 1.346
3.9111 0.244 0.753 3.006 1.353
3.9556 0.245 0.764 3.078 1.360
4.0000 0.246 0.775 3.149 1.367
4.0444 0.247 0.786 3.218 1.374



22-000313 RAC 1/23/2023 10:56:09 AM Page 12

Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 5.04
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.55
Total Impervious Area: 3.49

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.01156
5 year 0.040618
10 year 0.086265
25 year 0.207785
50 year 0.382628
100 year 0.682267

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0
5 year 0
10 year 0
25 year 0
50 year 0
100 year 0

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.035 0.000
1957 0.009 0.000
1958 0.006 0.000
1959 0.013 0.000
1960 0.012 0.000
1961 0.016 0.000
1962 0.004 0.000
1963 0.199 0.000
1964 0.050 0.000
1965 0.018 0.000
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1966 0.004 0.000
1967 0.015 0.000
1968 0.005 0.000
1969 0.006 0.000
1970 0.011 0.000
1971 0.075 0.000
1972 0.066 0.000
1973 0.004 0.000
1974 0.028 0.000
1975 0.006 0.000
1976 0.033 0.000
1977 0.004 0.000
1978 0.027 0.000
1979 0.004 0.000
1980 0.004 0.000
1981 0.084 0.000
1982 0.144 0.000
1983 0.008 0.000
1984 0.011 0.000
1985 0.004 0.000
1986 0.014 0.000
1987 0.031 0.000
1988 0.004 0.000
1989 0.004 0.000
1990 0.005 0.000
1991 0.310 0.000
1992 1.667 0.000
1993 0.189 0.000
1994 0.004 0.000
1995 0.013 0.000
1996 0.036 0.000
1997 0.021 0.000
1998 0.004 0.000
1999 0.004 0.000
2000 0.003 0.000
2001 0.003 0.000
2002 0.004 0.000
2003 0.037 0.000
2004 0.046 0.000
2005 0.004 0.000
2006 0.004 0.000
2007 0.004 0.000
2008 0.004 0.000
2009 0.009 0.000
2010 0.013 0.000
2011 0.019 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.6665 0.0000
2 0.3100 0.0000
3 0.1990 0.0000
4 0.1893 0.0000
5 0.1441 0.0000
6 0.0838 0.0000
7 0.0747 0.0000
8 0.0657 0.0000
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9 0.0503 0.0000
10 0.0464 0.0000
11 0.0369 0.0000
12 0.0360 0.0000
13 0.0349 0.0000
14 0.0329 0.0000
15 0.0305 0.0000
16 0.0285 0.0000
17 0.0271 0.0000
18 0.0211 0.0000
19 0.0191 0.0000
20 0.0177 0.0000
21 0.0157 0.0000
22 0.0148 0.0000
23 0.0144 0.0000
24 0.0133 0.0000
25 0.0129 0.0000
26 0.0125 0.0000
27 0.0117 0.0000
28 0.0112 0.0000
29 0.0108 0.0000
30 0.0091 0.0000
31 0.0087 0.0000
32 0.0077 0.0000
33 0.0060 0.0000
34 0.0058 0.0000
35 0.0057 0.0000
36 0.0054 0.0000
37 0.0046 0.0000
38 0.0044 0.0000
39 0.0041 0.0000
40 0.0041 0.0000
41 0.0040 0.0000
42 0.0040 0.0000
43 0.0040 0.0000
44 0.0040 0.0000
45 0.0040 0.0000
46 0.0040 0.0000
47 0.0040 0.0000
48 0.0040 0.0000
49 0.0040 0.0000
50 0.0040 0.0000
51 0.0040 0.0000
52 0.0039 0.0000
53 0.0039 0.0000
54 0.0036 0.0000
55 0.0027 0.0000
56 0.0027 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0058 347 0 0 Pass
0.0096 210 0 0 Pass
0.0134 146 0 0 Pass
0.0172 115 0 0 Pass
0.0210 97 0 0 Pass
0.0248 83 0 0 Pass
0.0286 72 0 0 Pass
0.0324 60 0 0 Pass
0.0362 46 0 0 Pass
0.0400 41 0 0 Pass
0.0438 40 0 0 Pass
0.0477 39 0 0 Pass
0.0515 36 0 0 Pass
0.0553 33 0 0 Pass
0.0591 32 0 0 Pass
0.0629 31 0 0 Pass
0.0667 28 0 0 Pass
0.0705 27 0 0 Pass
0.0743 26 0 0 Pass
0.0781 25 0 0 Pass
0.0819 24 0 0 Pass
0.0857 23 0 0 Pass
0.0895 23 0 0 Pass
0.0933 23 0 0 Pass
0.0971 22 0 0 Pass
0.1009 22 0 0 Pass
0.1048 21 0 0 Pass
0.1086 21 0 0 Pass
0.1124 21 0 0 Pass
0.1162 20 0 0 Pass
0.1200 20 0 0 Pass
0.1238 20 0 0 Pass
0.1276 20 0 0 Pass
0.1314 19 0 0 Pass
0.1352 19 0 0 Pass
0.1390 19 0 0 Pass
0.1428 18 0 0 Pass
0.1466 17 0 0 Pass
0.1504 17 0 0 Pass
0.1542 17 0 0 Pass
0.1580 17 0 0 Pass
0.1618 17 0 0 Pass
0.1657 17 0 0 Pass
0.1695 17 0 0 Pass
0.1733 17 0 0 Pass
0.1771 17 0 0 Pass
0.1809 17 0 0 Pass
0.1847 17 0 0 Pass
0.1885 16 0 0 Pass
0.1923 13 0 0 Pass
0.1961 13 0 0 Pass
0.1999 12 0 0 Pass
0.2037 12 0 0 Pass
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0.2075 10 0 0 Pass
0.2113 10 0 0 Pass
0.2151 10 0 0 Pass
0.2189 10 0 0 Pass
0.2228 10 0 0 Pass
0.2266 10 0 0 Pass
0.2304 10 0 0 Pass
0.2342 10 0 0 Pass
0.2380 10 0 0 Pass
0.2418 10 0 0 Pass
0.2456 10 0 0 Pass
0.2494 10 0 0 Pass
0.2532 10 0 0 Pass
0.2570 10 0 0 Pass
0.2608 10 0 0 Pass
0.2646 10 0 0 Pass
0.2684 10 0 0 Pass
0.2722 9 0 0 Pass
0.2760 9 0 0 Pass
0.2799 9 0 0 Pass
0.2837 9 0 0 Pass
0.2875 9 0 0 Pass
0.2913 9 0 0 Pass
0.2951 8 0 0 Pass
0.2989 8 0 0 Pass
0.3027 8 0 0 Pass
0.3065 8 0 0 Pass
0.3103 7 0 0 Pass
0.3141 7 0 0 Pass
0.3179 7 0 0 Pass
0.3217 7 0 0 Pass
0.3255 7 0 0 Pass
0.3293 7 0 0 Pass
0.3331 7 0 0 Pass
0.3369 7 0 0 Pass
0.3408 6 0 0 Pass
0.3446 6 0 0 Pass
0.3484 6 0 0 Pass
0.3522 6 0 0 Pass
0.3560 6 0 0 Pass
0.3598 6 0 0 Pass
0.3636 6 0 0 Pass
0.3674 6 0 0 Pass
0.3712 6 0 0 Pass
0.3750 6 0 0 Pass
0.3788 6 0 0 Pass
0.3826 6 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.



22-000313 RAC 1/23/2023 10:56:54 AM Page 18

LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2023; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com


RAC Parking Lot Design: Conveyance Calculations

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.010Roughness Coefficient

ft/ft0.005Channel Slope

in12.0Diameter

cfs2.27Discharge

Results

in7.4Normal Depth

ft²0.5Flow Area

ft1.8Wetted Perimeter

in3.4Hydraulic Radius

ft0.97Top Width

in7.7Critical Depth

%61.3Percent Full

ft/ft0.004Critical Slope

ft/s4.50Velocity

ft0.31Velocity Head

ft0.93Specific Energy

1.103Froude Number

cfs3.52Maximum Discharge

cfs3.27Discharge Full

ft/ft0.002Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%61.3Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in7.4Normal Depth

in7.7Critical Depth

ft/ft0.005Channel Slope

ft/ft0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

11/8/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8
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Soil Management Plan 

 

  



SOIL MANAGEMENT PLAN
REGIONAL ATHLETIC COMPLEX PARKING LOT DESIGN

DECEMBER, 2022

APPLICANT / OWNER:
CITY OF LACEY

420 COLLEGE ST SE
LACEY, WA 98503

360.413.4340

CONTACT:
ASHLEY SMITH

PROJECT ENGINEER:
WHITNEY HOLM, P.E.

SCJ ALLIANCE 
8730 TALLON LANE NE, SUITE 200

LACEY, WA 98516
360.352.1465
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22-000313 Soil Management Plan.dwg

SOIL MANAGEMENT PLAN
REGIONAL ATHLETIC COMPLEX PARKING LOT DESIGN

1

1
JOB No.:

DRAWING FILE No.:

DATE:

HORIZONTAL SCALE: EXHIBIT No:

SHEET No:

8730 TALLON LANE NE, SUITE 200,  LACEY, WA 98516
P: 360.352.1465    F: 360.352.1509

SCJALLIANCE.COM

SCALE IN FEET
0 40 80

PROPOSED PROJECT AREA:

UNDISTURBED VEGETATION: N/A

NEW PLANTING BEDS AND TURF AREAS : 1.66 ACRES (72310 SF)

IMPERVIOUS AREA: 3.92 ACRES (170755 SF)

TOTAL: 5.58 ACRES  (243065 SF)

LEGAL DESCRIPTION:

BASIS OF BEARINGS:

DATUM:

SITE ADDRESS:

CONSULTANTS

OWNER / APPLICANT

UTILITIES

SITE INFORMATION

TOPSOIL NOTES FOR NEW PLANTING BEDS AND TURF AREAS:



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL 

Soil Management Plan for BMP LID.02 

PROJECT INFORMATION Page # ____ of ____ pages 
Complete all information on page 1; only site address and permit number on additional pages. 

Site Address / Lot No.:______________________________________________________________________________ 
 
Permit Type: Permit Number: 
Permit Holder: Phone: 

Mailing Address:__________________________________________________________________________________ 
 
Contact Person: Phone: 
Plan Prepared By: 
ATTACHMENTS REQUIRED (Check off required items that are attached to this plan) 
___ Site Plan showing, to scale:          ___ Areas of undisturbed native vegetation (no amendment required) 
                                                               ___ New planting beds and turf areas (amendment required) 
                                                               ___ Type of soil improvement proposed for each area 
___ Soil test results (required if proposing custom amendment rates) 
___ Product test results for proposed amendments 
AREA #                  (should match Area # on Site Plan) 
PLANTING TYPE       ___ Turf                              ___ Undisturbed native vegetation 
                                        ___ Planting Beds               ___ Other: _______________________________ 
SQUARE FOOTAGE OF THIS AREA: _______ square feet 
SCARIFICATION 
___ Subsoil will be scarified 

___ inches (depth) of scarification needed to achieve finished total 12” loosened depth. 

PRE-APPROVED 
AMENDMENT METHOD: 
___ Topsoil import 
___ Amend with compost 
___ Stockpile and amend 
       ( ____  cu. yds. stockpiled) 

____inches of compost or imported topsoil applied 
X  3.1  (conversion factor, inches to cubic yards) 
_____= cu. yards per 1,000 sq. ft. 
X  ___ ,000s sq.ft. in this area 
____  = cubic yards of amendment  → → → → → 
      (needed to cover this area to designated depth) 

 
PRODUCT:_________________________
__________________________________ 
 
QUANTITY:________CU. YDS. 

CUSTOM AMENDMENT 
___ Topsoil import 
___ Topsoil & compost lift 
___ Amend 
___ Stockpile and amend 
       (____ cu. yds. stockpiled) 

Attach test results and calculations. 
____ inches organic matter or topsoil import 
X  3.1  
_____= cu. yards / 1,000 sq. ft. 
X  ___ ,000s sq.ft. in this area 
____  = cubic yards of amendment  → → → → → 

 
PRODUCT:_________________________
__________________________________ 
 
 
QUANTITY:________CU. YDS. 

MULCH  ___ ,000 sq.ft.  
X  6.2  (conversion, to give 2 inch  mulch depth) 
____    = cubic yards of mulch  → → → → → → 

PRODUCT:_________________________ 
 
QUANTITY:________CU. YDS. 

TOTAL AMENDMENT/TOPSOIL/MULCH FOR ALL AREAS (complete on page 1 only, totaling all areas/pages in this Plan) 
 Product #1:__________________________________________          Quantity: _________cu. yds. 
 Test Results: ___ % organic matter    ____C:N ratio <25:1 (except mulch, or <35:1 for native plants)    ____ 

“stable” (yes/no) 
 Product #2:__________________________________________          Quantity: _________cu. yds. 
 Test Results: ___ % organic matter    ____C:N ratio <25:1 (except mulch, or <35:1 for native plants)    ____ 

“stable” (yes/no) 
 :__________________ _________ ity: _________cu. yds. 
 ts: ___ % organic m C:N ratio <  <35:1 for native plants)    ____ 

“stable” (yes/no) 

Product #3
Test Resul

_________
atter    ____

______          Quant
25:1 (except mulch, or

 

Date: Inspector: Approved: evisions Required: R
 

Date: Inspector: Approved: Revisions Required: 
 

8323 STEILACOOM RD SE, OLYMPIA, WA 98513

360.413.4340CITY OF LACEY
420 COLLEGE ST SE, LACEY, WA 98503

ASHLEY SMITH 360.413.4340
SCJ ALLIANCE

X X
X
X

X
X

6
72,310

3

9.3
72,310

675 675

TOP SOIL
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JOB No.:

DRAWING FILE No.:

DATE:

HORIZONTAL SCALE: EXHIBIT No:

SHEET No:

8730 TALLON LANE NE, SUITE 200,  LACEY, WA 98516
P: 360.352.1465    F: 360.352.1509

SCJALLIANCE.COM
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DECEMBER, 2022
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22-000313 SP2 Ex. Conditions Map.dwg

EXISTING CONDITIONS MAP
RAC PARKING LOT DESIGN, LACEY, WA

EX-01

1

SCALE IN FEET
0 40 80

PROPOSED BASIN AREAS:

BASIN 1:

ASPHALT  PAVEMENT AREA: 0.26 ACRES

SIDEWALK AREA: 0.00 ACRES

PERVIOUS AREA: 0.28 ACRES

TOTAL: 0.54 ACRES

BASIN 2:

ASPHALT  PAVEMENT AREA: 0.00 ACRES

SIDEWALK AREA: 0.00 ACRES

PERVIOUS AREA: 5.04 ACRES

TOTAL: 5.04 ACRES
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DRAWING FILE No.:

DATE:

HORIZONTAL SCALE: EXHIBIT No:

SHEET No:

8730 TALLON LANE NE, SUITE 200,  LACEY, WA 98516
P: 360.352.1465    F: 360.352.1509

SCJALLIANCE.COM
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PROPOSED CONDITIONS MAP
RAC PARKING LOT DESIGN, LACEY, WA

EX-02

2

SCALE IN FEET
0 40 80

PROPOSED BASIN AREAS:

BASIN 1:

ASPHALT  PAVEMENT AREA: 0.35 ACRES

SIDEWALK AREA: 0.08 ACRES

PERVIOUS AREA: 0.11 ACRES

TOTAL: 0.54 ACRES

BASIN 2:

ASPHALT  PAVEMENT AREA: 3.42 ACRES

SIDEWALK AREA: 0.07 ACRES

PERVIOUS AREA: 0.88 ACRES

RETAINED PERVIOUS POND AREA: 0.67 ACRES

TOTAL: 5.04 ACRES



NOTE: Red Boxes indicate Basin 1,
Blue Boxes indicate Basin 2



NOTE: Red
Boxes indicate
Basin 1



National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or DepthZone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mileZone X

Future Conditions 1% Annual
Chance Flood HazardZone X

Area with Reduced Flood Risk due to
Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 11/7/2022 at 8:20 PM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

Legend

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
STRUCTURES

OTHER
FEATURES

MAP PANELS

8

B
20.2

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

1:6,000

122°46'12"W 47°3'1"N

122°45'35"W 47°2'36"N

Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020



PROJECT SITE


