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SECTION 1 - PROJECT DESCRIPTION 

 

This stormwater site plan report provides the technical and background information for design 

of the stormwater facilities for the Murray Residence project.  This report is intended to meet 

the requirements of the City of Mercer Island and the 2014 Department of Ecology Stormwater 

Management Manual for Western Washington (SWMMWW).  

 

The project site is in a portion of the southeast quarter of Section 13, Township 24 North, 

Range 4 East, W.M., City of Mercer Island, King County, Washington.  The site parcel number is 

2577300021 and address is 4803 Forest Ave SE Mercer Island, WA 98040.   

 

The existing site is approximately 0.40-acres.  Currently, there is an existing single-family home, 

driveway, garage, associated walkway, and small sheds on the parcel. There is an existing storm 

sewer line along the southern boundary that discharges to Lake Washington via a 12-inch CMP 

at the southwest corner of the site.  

 

Development of the project consists of removing the existing house and associated driveway, 

walkway, and garage structure and constructing a new single-family structure with a new 

garage, walkway, driveway, loggia, and associated utility connections.   

 

Runoff from the predeveloped site is collected and conveyed to Lake Washington.  Runoff from 

the developed site will to be collected and conveyed to the existing conveyance system and 

then to Lake Washington.  Existing drainage patterns are to remain, and no new drainage 

patterns are proposed.  Bypass flows are not proposed.   

 

The existing conveyance begins at the eastern property line, continues westerly, along the 

south property line and continues to Lake Washington.  

 

SECTION 2 – EXISTING SITE CONDITIONS 

 

The existing conditions consist of: 

• Single family residence home 

• A garage structure 

• Concrete driveway  

• Landscaping 

• Storm sewer line along the southern property line 

 

The project site generally slopes moderately to steep down towards the west with an average 

slope of approximately 21-percent. There is a portion of steeper slope at the western portion of 

the site of about 32-percent. 
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The existing conveyance begins near the southeastern boundary and flows westerly through a 

series of pipes where it outlets into Lake Washington. See Section 1 for details. 

 

The project site is situated in the City of Mercer Island’s Storm Drainage Basin 25A. Refer to 

Section 4, Part A for details regarding the existing site hydrology. 

SECTION 3 – ADJACENT AREAS AND DRAINAGE 

 

The project site is bordered to the north, east, and south by single family residential homes. 

Lake Washington adjacent to the western boundary of the site. The site drains to Lake 

Washington via sheet flow and a stormwater conveyance system along the southern boundary. 

SECTION 4 – CRITICAL AREAS 

 

Per the City of Mercer Island’s GIS information, the project site is located within a Wind 

Exposure ‘C’ with a Wind Speed-Up Factor of 1.0. All or portions of the site are also within 

potential slide, seismic, and erosion hazard areas. Steep slope hazard areas are identified off-

site to the north, sound and east. Per King County’s GIS information, the project site is within 

the Tacoma Smelter Plume and has been identified as having lead and arsenic levels up to 40-

ppm. No additional critical conditions, difficult site parameters or flood plains are known to 

exist at this time. 

SECTION 5 – SOILS 

 

An NRCS Web Soil Survey was performed for the site. On-site soils consist of Kitsap silt loam, 

per the NRCS web soil survey (see Appendix B). Table III-2.3.1 of the 2014 SWMMWW classifies 

the Kitsap soil type as hydrologic soil group C. 

SECTION 6 – POTENTIAL EROSION PROBLEMS 

 

All or portions of the site are also within potential slide, seismic, and erosion hazard areas. 

Steep slope hazard areas are identified off-site to the north, sound and east. 

SECTION 7 - CONSTRUCTION SWPPP ELEMENTS 

 

The project has considered the 13 Elements of Construction Stormwater Pollution outlined in 

the 2014 SWMMWW. Should additional measures beyond what is shown on the approved 

grading and TESC plans be required, additional BMP options can be found in Volume 2 of the 

2014 SWMMWW. The elements are listed below with a short narrative of how each is being 

met. 
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1. Preserve Vegetation and Mark Clearing Limits 

 

No sensitive areas have been identified on-site or within the adjacent areas. The work 

limits are intended to limit the disturbed areas during construction. BMPs C101 

“Preserving Natural Vegetation,” C103 “High Visibility Plastic or Metal Fence,” and C233 

“Silt Fence” are included in Appendix A for additional information and Maintenance 

Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW): 

 

• Buffer Zones (BMP C102) 

  

2. Establish Construction Access 

 

Vehicle access and exit shall be directed through the proposed ingress/egress point 

along Forest Ave. SE. The access point shall minimize the tracking of sediment onto 

public roads. If sediment is tracked off-site, construction activity shall stop and roads 

shall be cleaned immediately and thoroughly. Sediment shall be removed from roads by 

shoveling or pickup sweeping and shall be transported to a controlled sediment disposal 

area. Street washing is allowed only after sediment is removed in this manner. BMPs 

C105 “Stabilized Construction Entrance” and C107 “Construction Road/Parking Area 

Stabilization” are included in Appendix A for additional information and Maintenance 

Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Wheel Wash (BMP C106) 

 

  

3. Control Flow Rates 

 

Properties and waterways downstream from development sites shall be protected from 

erosion resulting from increases in the velocity and peak volumetric flow rate of 

stormwater runoff from the project site. Where necessary to comply with this, 

stormwater retention or detention facilities shall be constructed as one of the first steps 

in grading. Detention facilities shall be functional prior to construction of site 

improvements (e.g., impervious surfaces). Permanent infiltration ponds shall not be 

used for flow control during construction unless specifically allowed in writing by the 

City. If allowed, these facilities shall be protected from siltation during the construction 

phase as required by the City. A liner may be required. BMP C207 “Check Dams” is 

included in Appendix A for additional information and Maintenance Standards. 
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Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Water Bars (C203) 

• Outlet Protection (C209) 

• Wattles (C235) 

• Temporary Sediment Trap (BMP C240) 

• Sediment Trap (C240) 

 

4. Install Sediment Controls 

 

If sediment is accidentally transported on to the street sections, construction activity 

shall stop and roads shall be cleaned immediately and thoroughly. Sediment will be 

shoveled and/or swept and disposed of in a manner which prevents contamination with 

stormwater or surface water (e.g., covered soil stockpile). In addition, a street sweeper 

may be used to maintain clean roads on an as-needed basis. BMP C233 “Silt Fence” is 

included in Appendix A for additional information and Maintenance Standards. 

 

Runoff from fully stabilized areas may be discharged without a sediment removal BMP, 

but must meet the flow control performance standard of Element #3, above. Should 

additional measures beyond what is shown on the approved grading and TESC plans be 

required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Brush Barrier (BMP C231) 

• Gravel Filter Berm (BMP C232) 

• Vegetated Strip (BMP C234) 

• Wattles (BMP C235) 

• Temporary Sediment Trap (BMP C240) 

• Construction Stormwater Chemical Treatment (BMP C250) 

• Construction Stormwater Filtration (BMP C251) 

 

5. Stabilize Soils 

 

Exposed and unworked soils shall be stabilized by application of effective BMPs that 

prevent erosion. From May 1 to September 30, no soils shall remain exposed and 

unworked for more than seven days. From October 1 to April 30, no soils shall remain 

exposed and unworked for more than two days. This stabilization requirement applies 

to all soils, whether at final grade or not. Soils shall be stabilized at the end of the shift 

before a holiday or weekend if needed, based on the weather forecast. Appropriate soil 

stabilization measures shall be selected for the time of year, site conditions, estimated 

duration of use, and the potential water quality impacts that stabilization agents may 

have on downstream waters or groundwater. Soil stockpiles shall be stabilized from 

erosion, protected with sediment trapping measures, and, where possible, located away 

from storm drain inlets, waterways, and drainage channels. Landscaping materials shall 
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not be stockpiled on pervious pavement, as these materials can clog the pervious 

pavement section and limit the infiltration. BMPs C120 “Temporary and Permanent 

Seeding,” C121 “Mulching” and C140 “Dust Control” are included in Appendix A for 

additional information and Maintenance Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Nets and Blankets (BMP C122) 

• Plastic Covering (BMP C123) 

• Compost (BMP C125) 

• Topsoiling (BMP C126) 

• Surface Roughening (BMP C130) 

• Gradient Terraces (BMP C131) 

 

6. Protect Slopes 

 

Cut and fill slopes shall be designed and constructed in a manner that will minimize 

erosion. Permanent slopes are proposed for this project and shall be stabilized per BMPs 

C120 “Temporary and Permanent Seeding,” C121 “Mulching,” and L613 “Post-

Construction Soil Quality and Depth.”  Stormwater (run-on) or groundwater shall be 

diverted away from slopes and undisturbed areas with interceptor dikes, pipes, and/or 

swales. Off-site stormwater shall be managed separately from stormwater generated on 

the site. At the top of slopes, drainage shall be collected in pipe slope drains or 

protected channels to prevent erosion. Excavated material shall be placed on the uphill 

side of trenches, consistent with safety and space considerations. BMPs C120 

“Temporary and Permanent Seeding,” C121 “Mulching,” C200 “Interceptor Dike and 

Swale” and C207 “Check Dams” are included in Appendix A for additional information 

and Maintenance Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

  

• Nets and Blankets (BMP C122) 

• Surface Roughening (BMP C130) 

• Gradient Terraces (BMP C131) 

• Grass-Lined Channels (BMP C201) 

• Water Bars (C203) 

• Pipe Slope Drains (BMP C204) 

• Subsurface Drains (BMP C205) 

• Level Spreader (BMP C206) 

• Triangular Silt Dike (BMP C208) 
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7. Protect Drain Inlets 

 

Storm drain inlets made operable during construction shall be protected so stormwater 

runoff does not enter the conveyance system without first being filtered or treated to 

remove sediment. Inlet protection devices shall be cleaned or removed and replaced 

when sediment has filled one-third of the available storage (unless a different standard 

is specified by the product manufacturer). BMP C220 “Storm Drain Inlet Protection” is 

included in Appendix A for additional information and Maintenance Standards. 

 

8. Stabilize Channels and Outlets 

 

The proposed storm system does not connect to any channels on-site. If required at a 

later date, all temporary on-site conveyance channels shall be designed, constructed 

and stabilized to prevent erosion from the expected peak flows. Stabilization, including 

armoring material, adequate to prevent erosion of outlets, adjacent streambanks, 

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

systems. BMP C207 “Check Dams” is included in Appendix A for additional information 

and Maintenance Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Nets and Blankets (BMP C122) 

• Channel Lining (BMP C202) 

• Outlet Protection (BMP C209) 

 

9. Control Pollutants 

 

All pollutants, including waste materials and demolition debris, that occur on-site shall 

be handled and disposed of in a manner that does not cause contamination of 

stormwater. Woody debris may be chopped and spread on-site. 

 

Cover, containment, and protection from vandalism shall be provided for all chemicals, 

liquid products, petroleum products, and other materials that have the potential to pose 

a threat to human health or the environment. On-site fueling tanks shall include 

secondary containment. 

 

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 surface water 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. 
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Application of fertilizers and pesticides shall be conducted in a manner and at 

application rates that will not result in loss of chemical to stormwater runoff. 

Manufacturers’ label requirements for application rates and procedures shall be 

followed.  

 

BMPs shall be used to prevent or treat contamination of stormwater runoff by pH-

modifying sources. These sources include, but are not limited to: bulk cement, cement 

kiln dust, fly ash, new concrete washing and curing waters, waste streams generated 

from concrete grinding and sawing, exposed aggregate processes, dewatering concrete 

vaults, concrete pumping and mixer washout waters. Stormwater discharges shall not 

cause or contribute to a violation of the water quality standard for pH in the receiving 

water. 

 

Construction site operators are required to adjust the pH of stormwater if necessary to 

prevent violations of water quality standards. Construction site operators shall obtain 

written approval from City of Tacoma and the Department of Ecology prior to using 

chemical treatment other than CO2 or dry ice to adjust pH. 

 

BMPs C151 “Concrete Handling,” C152 “Sawcutting and Surfacing Pollution Prevention” 

and C153 “Material Delivery, Storage and Containment” are included in Appendix A for 

additional information and Maintenance Standards. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Concrete Washout Area (BMP C154) 

• Construction Stormwater Chemical Treatment (BMP C250) 

• Construction Stormwater Filtration (BMP C251) 

• High pH Neutralization Using CO2 (BMP C252) 

• pH Control for High pH Water (BMP C253) 

 

10. Control De-watering  

 

Foundation, vault, and trench dewatering water, which have similar characteristics to 

stormwater runoff at the site, shall be discharged into a controlled conveyance system 

prior to discharge to a sediment trap or sediment pond. Channels must be stabilized, as 

specified in Element #8, above. 

 

Clean, non-turbid dewatering water, such as well-point ground water, can be discharged 

to systems tributary to or directly into surface waters of the state, as specified in 

Element #8, above, provided the dewatering flow does not cause erosion or flooding of 

receiving waters. Clean dewatering water shall not be routed through stormwater 

sediment ponds. All dewatering activities must be monitored prior to discharge. 
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Highly turbid or contaminated dewatering water from construction equipment 

operation, clamshell digging, concrete tremie pour, or work inside a cofferdam, shall be 

handled separately from stormwater. 

 

Other dewatering disposal options may include: (i) infiltration; (ii) transport off-site in a 

vehicle, such as a vacuum flush truck, for legal disposal in a manner that does not 

pollute state waters; (iii) on-site chemical treatment or other suitable treatment 

technologies approved by the City; (iv) sanitary sewer discharge with local sewer district 

approval, if there is no other option; or (v) use of a sedimentation bag with outfall to a 

ditch or swale for small volumes of localized dewatering. 

 

Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Water Bars (C203) 

• Level Spreader (BMP C206) 

• Vegetated Filtration (BMP C236) 

 

11. Maintain BMPs 

 

All temporary and permanent erosion and sediment control BMPs shall be inspected, 

maintained, and repaired as needed to ensure continued performance of their intended 

function in accordance with BMP specifications. All temporary erosion and sediment 

control BMPs shall be removed within 30 days after final site stabilization is achieved or 

after the temporary BMPs are no longer needed. Trapped sediment shall be removed or 

stabilized on site. Disturbed soil resulting from removal of BMPs or vegetation shall be 

permanently stabilized. 

 

BMPs C150 “Materials on Hand” and C160 “Certified Erosion and Sediment Control 

Lead” are included in Appendix A for additional information and Maintenance 

Standards. 

 

12. Manage the Project 

 

Phasing of Construction 

 

Development projects shall be phased where feasible in order to prevent soil erosion 

and, to the maximum extent practicable, the transport of sediment from the site during 

construction. Revegetation of exposed areas and maintenance of that vegetation shall 

be an integral part of the clearing activities for any phase. 

 

Clearing and grading activities for developments shall be permitted only if conducted 

pursuant to an approved site development plan (e.g. subdivision approval) that 
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establishes permitted areas of clearing, grading, cutting, and filling. When establishing 

these permitted clearing and grading areas, consideration should be given to minimizing 

removal of existing trees and minimizing disturbance/compaction of native soils except 

as needed for building purposes. These permitted clearing and grading areas and any 

other areas required to preserve critical or sensitive areas, buffers, native growth 

protection easements, or tree retention areas as may be required by local jurisdictions, 

shall be delineated on the site plans and the development site. 

 

Seasonal Work Limitations 

 

From October 1 through April 30, clearing, grading, and other soil disturbing activities 

shall only be permitted if shown to the satisfaction of the City that silt-laden runoff will 

be prevented from leaving the site through a combination of the following: 

• Site conditions including existing vegetative coverage, slope, soil type, and 

proximity to receiving waters 

• Limitations on activities and the extent of disturbed area 

• Proposed ESC measures 

 

Based on the information provided and/or local weather conditions, the City may 

expand or restrict the seasonal limitation on site disturbance. The City shall take 

enforcement action – such as a notice of violation, administrative order, penalty, or 

stop-work order under the following circumstances: 

• If, during the course of any construction activity or soil disturbance during the 

seasonal limitation period, sediment leaves the construction site causing a 

violation of the surface water quality standard 

• If clearing and grading limits or ESC measures shown in the approved plan are 

not maintained. 

 

The following activities are exempt from the seasonal clearing and grading limitations: 

• Routine maintenance and necessary repair of ESC BMP’s 

• Routine maintenance of public facilities or existing utility structures that do not 

expose the soil or result in the removal of the vegetative cover to the soil 

• Activities where there is 100 percent infiltration of surface water runoff within 

the site in approved and installed ESC facilities. 

 

Coordination with Utilities and Other Contractors 

 

The applicant/contractor shall evaluate, with input from utilities and other contractors, 

the stormwater management requirements for the entire project, including utilities. 

 

Inspection and Monitoring 

 

• All BMPs shall be inspected, maintained, and repaired as needed to assure 

continued performance of their intended function. Site inspections shall be 



10 

 

conducted by a person who is knowledgeable in the principles and practices of 

ESC. The person must have the skills to: 1) assess the site conditions and 

construction activities that could impact the quality of stormwater and 2) assess 

the effectiveness of ESC measures used to control the quality of stormwater 

discharges. 

• Whenever inspection and/or monitoring reveals that the BMPs identified in the 

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

to discharge a significant amount of any pollutant, appropriate BMPs or design 

changes shall be implemented as soon as possible. 

 

Maintaining an Updated Construction SWPPP: 

 

• The Construction 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 design, 

construction, operation, or maintenance at the construction site that has, or 

could have, a significant effect on the discharge of pollutants to waters of the 

state. 

• The SWPPP shall be modified if, during inspections or investigations conducted 

by the owner/operator, or the applicable local or state regulatory authority, it is 

determined that the SWPPP is ineffective in eliminating or significantly 

minimizing pollutants in stormwater discharges from the site. The SWPPP shall 

be modified as necessary to include additional or modified BMPs designed to 

correct problems identified. Revisions to the SWPPP shall be completed within 7 

days following the inspection. 

 

BMPs C150 “Materials on Hand,” 160 “Certified Erosion and Sediment Control Lead,” 

and C162 “Scheduling,” are included in Appendix A for additional information and 

Maintenance Standards.  

 

13. Protect BMPs 

 

Protect all permanent stormwater BMPs from sedimentation through installation and 

maintenance of erosion and sediment control BMPs on portions of the site that drain 

into the BMPs. Restore all BMPs to their fully functioning condition if they accumulate 

sediment during construction. Sediment impacting Best Management Practices shall be 

removed before system start-up. Restoring the BMP shall include removal of all 

sediment. Keep all heavy equipment off native soils under infiltration BMPs that have 

been excavated to final grade to retain the infiltration rate of the soils. Protect lawn and 

landscaped areas from compaction due to construction equipment. BMPs C103 “High 

Visibility Plastic or Metal Fence,” “C200 “Interceptor Dike and Swale,” C207 “Check 

Dams” and C233 “Silt Fence” are included in Appendix A for additional information and 

Maintenance Standards. 
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Should additional measures beyond what is shown on the approved grading and TESC 

plans be required, outlined below are options within Volume 2 of the 2014 SWMMWW: 

 

• Buffer Zones (BMP C102) 

• Grass-Lined Channels (BMP C201) 

• Triangular Silt Dike (BMP C208) 

• Brush Barrier (BMP C231) 

• Vegetated Strip (BMP C234) 

 

SECTION 8 – CONSTRUCTION PHASING 

 

The construction of the site improvements is planned to be completed in one phase. The 

anticipated sequence of the operations is as follows: 

 

1. Hold preconstruction conference with City of Mercer Island, project engineer and a 

contractor's representative. Provide ESC lead with ESC control report. 

2. Call 811 One-Call Locate for the location of existing utilities in areas critical to 

construction. Existing water and gas utilities must be potholed to identify location and 

depth prior to any construction activity. 

3. Establish and flag clearing and grading limits.  

4. Install temporary erosion and sediment control measures as identified on the approved 

plans. 

5. Demolish and remove existing structure shown on plans. 

6. Cover all areas that will be unworked for more than five days during the dry season or 

two days during the wet season with composted mulch, wood-based mulch or 

equivalent. 

7. Stabilize areas that reach final grade within five days. 

8. Install sanitary sewer system. 

9. Install storm system. 

10. Install water system. 

11. Install remaining dry utilities. 

12. Grade foundation pad. 

13. Finish grading the driveway and walkways. 

14. Construct house and loggia. 

15. Install remaining site improvements (landscaping, etc.).  

16. Flush roof drain lines and catch basins by removing sediment and debris. Legally dispose 

of sediment and debris off site.  

17. Clean construction site and install permanent stabilization. 

18. Call City of Mercer Island for final inspection.  

19. Upon final inspection approval, remove remaining erosion control facilities. 

 

From the beginning of construction until the completion of the project and stabilization of the 

site, the TESC facilities will remain operational to purify stormwater impacted by construction 



12 

 

activities.  A responsible, Certified Professional in Erosion Control is required to be on-site or 

on-call at all times. Refer to the requirements of BMP C160 “Contractor Erosion and Spill 

Control Lead” included in Appendix A. 

 

SECTION 9 - CONSTRUCTION SCHEDULE 

 

The work schedule has not been finalized at the time of preparation of this document. The 

contractor shall review the Seasonal Work Limitations described in Section 7. From Oct 1 

through April 30, clearing, grading, and other soil disturbing activities shall only be permitted if 

shown to the satisfaction of the City that the transport of sediment from the construction site 

to receiving waters will be prevented through a combination of the following: 

 

• Site conditions including existing vegetative coverage, slope, soil type, and proximity 

to receiving waters; and 

• Limitations on activities and the extent of disturbed areas; and  

• Proposed erosion and sediment control measures. 

 

SECTION 10 – FINANCIAL / OWNERSHIP RESPONSIBILITIES 

 

The site is owned by: 

Frank Ross Murray 

4803 Forest Avenue SE 

Mercer Island, WA 98040 

 

The contractor is responsible for all performance, maintenance, and mitigation bonds or other 

financial requirements associated with the construction.  

 

(Note: A contractor has not been selected at this time. Upon selection, the Erosion Control 

Specialist name and phone number will be provided to the City). 

SECTION 11 – ENGINEERING CALCULATIONS 

 

See the associated Stormwater Site Plan for conveyance calculations. 

SECTION 12 – CERTIFIED EROSION AND SEDIMENT CONTROL LEAD 

 

A responsible, Certified Professional in Erosion Control (CESCL) per BMP C160 is required on-

site during construction. At the current time, a CESCL has not been specified yet, the contractor 

shall determine a CESCL at the time of construction. BMP C160 “Contractor Erosion and Spill 

Control Lead” is included in Appendix A. 

 

Erosion Control Lead: To be determined by the contractor. 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: King County Area, Washington
Survey Area Data: Version 14, Sep 10, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 31, 2013—Oct 6, 
2013

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Murray Residence)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

KpB Kitsap silt loam, 2 to 8 percent 
slopes

0.4 97.9%

Totals for Area of Interest 0.5 100.0%

Map Unit Descriptions (Murray Residence)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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King County Area, Washington

KpB—Kitsap silt loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1hmt9
Elevation: 0 to 590 feet
Mean annual precipitation: 37 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 160 to 200 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Kitsap and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kitsap

Setting
Landform: Terraces
Parent material: Lacustrine deposits with a minor amount of volcanic ash

Typical profile
H1 - 0 to 5 inches: silt loam
H2 - 5 to 24 inches: silt loam
H3 - 24 to 60 inches: stratified silt to silty clay loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Forage suitability group: Soils with Few Limitations (G002XN502WA)
Hydric soil rating: No

Minor Components

Alderwood
Percent of map unit: 10 percent
Hydric soil rating: No

Bellingham
Percent of map unit: 3 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Seattle
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Tukwila
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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