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Section I – Project Overview 
 

Section I Summary 

Narrative 

Existing Condition 

Developed Condition 

Minimum Requirements 

 
The proposed project is a redeveloped single-family residence with an associated driveway and 
walkways on a 14,078 sf (0.32 ac) lot. The existing site consists of a single-family residence, a shed, an 
asphalt driveway, and a concrete patio. The site is landscaped and there are several trees along the 
south and east property lines. The project will add greater than 5,000 sf of new/replaced impervious 
surface and will comply with Minimum Requirements #1-9 of the 2014 Stormwater Management 
Manual for Western Washington (herein referred to as the SWMMWW).  

 
Address: 4124 83rd Ave SE, Mercer Island, WA 98040 
Tax Parcel Number: 362650-0030 
Watershed: Lake Washington 
Zoning: R-9.6 

 
Existing Condition 
Inside the area of proposed development on-site, topography descends from the SE to the NW with an 
average slope of about 3%. Adjacent parcels contain single-family residences. The west property line 
borders 83rd Ave SE, and the south, east and west property lines are shared borders with other single-
family residences’ property lines. There are exiting sewer and water mains running along 83rd Ave SE, 
and there is an existing stormwater running south on the east side of 83rd Ave SE.  
 
Developed Condition 
In the developed condition, a house, two concrete driveways, a front walkway, and a back patio, deck, 
and pool will be constructed. The project adds over 5,000 sf of new/replaced impervious surface, and 
the project will comply with Minimum Requirements #1-9 of the 2014 SWMMWW. The project will 
implement a detention pipe for on-site stormwater management. 
 
The proposed new/replaced hard surface areas on-site are as follows: 

 
New/Replaced Hard Surface 
Roof:     4,851 sf (0.11 ac) 
Concrete Driveway/Walkways:      1,688 sf (0.04 ac) 

 ROW Concrete Driveway:  596 sf (0.01 ac) 
 ROW Gravel Driveway:   599 sf (0.01 ac) 

Total:     6,893 sf (0.16 ac) 
 
Minimum Requirements: 
The project will comply with all Minimum Requirements (#1-9) of the SWMMWW. These are discussed 
below. 
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Minimum Requirement #1: Preparation of Stormwater Site Plans: The stormwater site plan consists of 

this report and the civil drawings and is prepared in accordance with Chapter 3 of Volume 1 of the 

SWMMWW. 

 

Minimum Requirement #2: Construction Stormwater Pollution Prevention Plan (SWPPP): The SWPPP 

consists of the DOE’s SWPPP template because it is a Large Impact Project. The completed SWPPP can be 

found in the submittal forms. 

 

Minimum Requirement #3: Source Control of Pollution: All known, available and reasonable source 

control BMPs must be required for all projects approved by the City. All multi-family residential projects 

shall, at a minimum, incorporate required BMPs from SWMMWW Volume IV, 2.1 – Applicable Operational 

Source Control BMPs. The Operation & Maintenance Manual found in Section VIII contains guide sheets 

for the applicable BMPs. 

 

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls: Natural drainage 

patterns shall be maintained, and discharges from the project site shall occur at the natural location, to 

the maximum extent practicable. The manner by which runoff is discharged from the project site must 

not cause a significant adverse impact to downstream receiving waters and down gradient properties. All 

projects shall submit an off-site qualitative analysis. A qualitative analysis of the upstream and 

downstream system entering the site is presented in Section III.  

 

Minimum Requirement #5: On-Site Stormwater Management: The project shall either use On-Site 

Stormwater Management BMPs from List #2 (per SWMMWW I-2.5.5) for all new plus replaced hard 

surfaces and land disturbed or demonstrate compliance with the LID Performance Standard. The project 

will use BMPs from List #2. See Section V. 

 

Minimum Requirement #6: Runoff Treatment: The project proposes less than 5,000 square feet of 

new/replaced pollution-generating hard surfaces (PGHS), and runoff treatment is not required.  

 

Minimum Requirement #7: Flow Control: Projects must provide flow control to reduce the impacts of 

stormwater runoff from hard surfaces and land cover conversions. Flow control is required for projects in 

which the total of effective impervious surfaces is 10,000 sf or more in a threshold discharge area, convert 

¾ acres or more of vegetation to lawn or landscape, or cause a 0.15 cfs or more increase in the 100-year 

flow frequency between the existing and developed conditions. The project will meet the flow control 

standard. See Section V. 

 

Minimum Requirement #8: Wetlands Protection: This project site’s stormwater does not discharge into 

a wetland and does not require wetland protection. 

 

Minimum Requirement #9: Operation and Maintenance: An Operation and Maintenance Manual that is 

consistent with the provisions in Volume V of the SWMMWW is required for proposed stormwater 

BMPs/facilities. The party (or parties) responsible for maintenance and operation shall be identified in the 
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operation and maintenance manual. For private facilities approved by the City, a copy of the operation 

and maintenance manual shall be retained on-site or within reasonable access to the site and shall be 

transferred with the property to the owner. For public facilities, a copy of the operation and maintenance 

manual shall be retained in the appropriate department. A log of maintenance activity that indicates what 

actions were taken shall be kept and be available for inspection.  

 
 

 
Figure I-1. Vicinity map (from Google Maps). 

 
 

PROJECT SITE 
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Figure I-2. Aerial image (from Google Maps). 

 

PROJECT SITE 



Brumbaugh Residence - CG #22032.20 May 12, 2022 
Stormwater Site Plan Report  Section II, Page 1 

 

  
 

 

 

250 4th Avenue South, Suite 200 
Edmonds, WA 98020      
ph. 425.778.8500  |  f. 425.778.5536  
www.cgengineering.com 

 

Section II –Existing Conditions Summary 
 

Section II Summary 

Narrative 

 
The existing site contains a house, asphalt driveway, front stone walkway, back concrete patio, and a 
shed. The site is landscaped with lawn and has several trees along the south and east property lines. The 
site slopes from southeast to northwest at an average of 3 percent.  
 
Adjacent parcels contain single-family residences. The site borders 83rd Ave SE to the west. There is an 
8” concrete sewer main, a water main with an existing service to the site, and a 12” concrete 
stormwater main running south on 83rd Ave SE.  
 
Underlying soils were found to be Arents, Alderwood Material, 2 to 8% slopes for most of the site, 
corresponding to hydrologic soil group “B” per the Natural Resources Conservation Service Soil Survey 
resource.  
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Section III – Off Site Analysis 
 
Section III Summary 

 
The study area is defined as the project site and the area one mile downstream (minimum flow path 
distance) from the proposed discharge location for the purposes of Task 2 and is defined as the project 
site and a minimum of one-quarter mile downstream from the proposed discharge location for the 
purposes of Tasks 3, 4, and 5. The figure below was taken from the City of Mercer Island online mapping 
portal and shows the study area. 
 
Drainage and problems and complaints were investigated using the King County iMap website. None 
were found within the range of the required downstream analysis. Water Quality issues were found with 
the DOE 303d online map. No 303d water quality listings are downstream from the site. 
 
Environmentally Sensitive Areas were investigated using the King County iMap and Mercer Island GIS 
Portal. The site is located in an area infeasible for infiltration, a potential slide area, and an erosion 
hazard area. 
 
On-site stormwater management BMPs are infeasible for the site (see Section V), and the site will use a 
detention pipe, designed per Mercer Islands on-site detention design table, with an outfall to a catch 
basin in the ROW. There are no existing or anticipated problems with the proposed drainage system. 
 
There to not appear to be any existing drainage problems on site or in the downstream path from the 
site.  
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Figure III-1. Study area (from City of Mercer Island GIS Portal). 
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Figure III-2. Mercer Island GIS Map and Key. 
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Section IV – Stormwater Pollution Prevention Plan (SWPPP) 

Narrative  
 

Section IV Summary 

Narrative 

 
The purpose of this section of the report is to provide a summary of erosion controls and source controls 
for the site and serves as a supplement to the erosion control plan. 
 
ESC measures were chosen per Volume II of the SWMMWW. The following ESC measures are suggested 
for each category below: 
 
Element 1: Mark Clearing Limits 
To protect adjacent properties and to reduce the area of soil exposed to construction, the limits of 
construction will be clearly marked before land-disturbing activities begin. The BMPs relevant to 
marking the clearing limits that will be applied for this project include: 
 
High Visibility Plastic or Metal Fence (BMP C103) 
 
Element 2: Establish Construction Access 
Construction access or activities occurring on unpaved areas shall be minimized, yet where necessary, 
access points shall be stabilized to minimize the tracking of sediment onto public roads. The specific 
BMPs related to establishing construction access that will be used on this project include: 
 
Stabilized Construction Entrance (BMP C105) 
 
Element 3: Control Flow Rates 
Flow controls will be used for energy dissipation. The specific BMPs related to controlling flow rates 
include: 
 
Silt Fence (BMP C233) 
 
Element 4: Install Sediment Controls 
All stormwater runoff from disturbed areas shall pass through an appropriate sediment removal BMP 
before leaving the construction site or prior to being discharged. Pollution prevention facilities on the 
erosion control plan must be constructed prior to or in conjunction with all clearing and grading so as to 
ensure that the transport of sediment to surface waters and adjacent properties is minimized. The 
specific BMPs to be used for controlling sediment on this project include: 
 
Silt Fence (BMP C233) 
 
Element 5: Stabilize Soils 
Exposed and unworked soils shall be stabilized with the application of effective BMPs to prevent erosion 
throughout the life of the project. Soils must not remain exposed and unworked for more than 7 days 
during the dry season (May 1 – September 30) and more than 2 days during the wet season (October 1 – 
April 30). The specific BMPs for soil stabilization that shall be used on this project include: 
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Temporary and Permanent Seeding (BMP C120) 
Mulching (BMP C121) 
Plastic Covering (BMP C123) 
Sodding (BMP C124) 
Topsoiling/Composting (BMP C125) 
Dust Control (BMP C140) 
 
Element 6: Protect Slopes 
Design and construct cut-and-fill slopes in a manner to minimize erosion. Applicable practices include, 
but are not limited to, reducing continuous length of slope with terracing and diversions, reducing slope 
steepness, and roughening slope surfaces (for example, track walking). The specific BMPs to be used for 
protecting slopes for this project include: 
 
BMPs from Element 5 
Surface Roughening (BMP C130) 
 
Element 7: Protect Drain Inlets 
Stormwater shall not enter the conveyance system without first being filtered or treated to remove 
sediment. All existing storm drains, and storm drain inlets made operable during construction shall have 
inlet protection. Inlet protection devices shall be cleaned or removed and replaced when sediment has 
filled one-third of the available storage (or as specified by the manufacturer). The specific BMPs to be 
used for protecting drain inlets are: 
 
Storm Drain Inlet Protection (BMP C220) 
 
Element 8: Stabilize Channels and Outlets 
Not applicable. There are no known on-site conveyance channels. 
 
Element 9: Control Pollutants 
Design, install, implement, and maintain effective pollution prevention measures to minimize the 
discharge of pollutants. The suggested BMPs are: 
 
Concrete Handling (BMP C151) 
Sawcutting and Surfacing Pollution Prevention (BMP C152) 
Material Delivery, Storage and Containment (BMP C153) 
 
Element 10: Control Dewatering 
All deep excavations on the site should be shored, thereby eliminating the danger of sluffing slopes. Any 
other temporary slopes should be covered in plastic and sandbags and lined with hay. A double layer of 
silt fence may be necessary on the downstream perimeter. If excess groundwater is encountered during 
construction, the contractor should pump the groundwater to a clean gravel/plastic-lined sump before it 
is conveyed to the public storm system. It may be necessary to install a temporary pond or storage 
facility to allow the settlement of particulates prior to draining to the public storm system. 
 
Element 11: Maintain BMPs 
All temporary and permanent erosion and sediment control BMPs shall be maintained and repaired as 
needed to ensure continued performance of their intended function.   
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Element 12: Manage the Project 
 

• Phase development projects to the maximum degree practicable and take into account seasonal 
work limits. 

 

• Inspection and monitoring – Inspect, maintain, and repair all BMPs as needed to assure 
continued performance of their intended function. Conduct site inspections and monitoring in 
accordance with the Construction Stormwater General Permit or local plan approval authority. 

 

• Maintaining an updated construction SWPPP – Maintain, update, and implement the SWPPP in 
accordance with the Construction Stormwater General Permit.  

 
Element 13: Protect Low Impact Development BMPs 
There are no low impact development BMPs proposed for this site. 
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Section V – Permanent Stormwater Control Plan Narrative 
 
Section V Summary 

PART A: Summary 
PART B: Performance Standards and Goals 
PART C: Low Impact Development Features 
PART D: Flow Control System 
PART E: Water Quality System 
PART F: Conveyance System Analysis and Design 
Detention Pipe Table and Detail 
 
PART A: Summary 
Since the project triggers Minimum Requirements #1-9, the project review feasibility of LID BMPs from 
List #2 for all surfaces or achieve the LID performance standard and apply BMP T5.13: Post Construction 
Soil Quality and Depth. The project will use List #2. 
 
The proposed land coverage is as follows: 

 
New/Replaced Hard Surface 
Roof:     4,851 sf (0.11 ac) 
Concrete Driveway/Walkways:      1,688 sf (0.04 ac) 

 ROW Concrete Driveway:  596 sf (0.01 ac) 
ROW Gravel Driveway:   599 sf (0.01 ac) 
Total:     7,734 sf (0.16 ac) 
 
Pervious Areas 
Lawn, HSG B    7,539 sf (0.17 ac) 
Total:      7,539 sf (0.17 ac) 

 
PART B: Performance Standards and Goals 
 
Low-Impact Development: The project will review feasibility for LID BMPs from List #2: 
 
Lawn and landscaped areas: 

1. Post-construction soil quality and depth in accordance with BMP T5.13 in Chapter 5 of Volume V 
of the SWMMWW will be used for all disturbed pervious areas. 

 
Roofs: 

1. Full Dispersion in accordance with BMP T5.30 is infeasible because there is no room on-site or 

enough forested area for a dispersion system. 

2. Downspout Infiltration in accordance with BMP T5.10A is infeasible per the geotechnical report 

and the Mercer Island infiltration infeasibility map, both of which declare the site infeasible for 

infiltration.  

3. Rain garden BMPs in accordance with Chapter 5 of Volume V is infeasible due to site constraints 

and setbacks. 
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4. Downspout Dispersion in accordance with BMP T5.10B is infeasible as site constraints do not 

allow for the 25-foot flow path required.  

5. Perforated Stub-out Connections in accordance with BMP T5.10C are infeasible per the 

geotechnical report and the Mercer Island infiltration infeasibility map, both of which declare the 

site infeasible for infiltration. 

 

Other Hard Surfaces: 

1. Full Dispersion in accordance with BMP T5.30 is infeasible because there is no room on-site or 

enough forested area for a dispersion system. 

2. Permeable Pavement in accordance with BMP T5.15 is infeasible as the geotechnical engineer 

does not recommend infiltration as there is dense soils and shallow perched groundwater. 

3. Rain garden BMPs in accordance with Chapter 5 of Volume V is infeasible due to site constraints 

and setbacks. 

4. Sheet Flow Dispersion in accordance with BMP T5.12 is infeasible since there is no room on-site 

to allow for a vegetated buffer and transition zone to disperse the runoff.   

 
Flow Control Standard: The flow control standard will be met with a detention pipe sized according to 
the Mercer Island On-Site Detention Design Requirements worksheet. 
 
Water Quality Standard: Not applicable. The total of pollution-generating hard surface (PGHS) is less 
than 5,000 sf. 
 
PART C: Low Impact Development Features 
All disturbed pervious surfaces shall meet the post-Construction Soil Quality and Depth per BMP T5.13. 
No LID BMPs were found to be feasible for the hard surfaces on-site. 
 
PART D: Flow Control System 
The project will implement a detention pipe and flow control structure, designed per the Mercer Island 
On-Site Detention Design Requirements worksheet. See the end of this Section for the selected 
detention pipe. 
 
PART E: Water Quality System 
Not applicable. The total of pollution-generating hard surface (PGHS) is less than 5,000 sf. 
 
PART F: Conveyance System Analysis and Design 
The project will tie into an existing storm main with an 8” pipe. The rational method was used to 
determine the conveyance capacity for the system. The following calculations justify the us of an 8” pipe 
sloped at 0.5% min for the site runoff. 
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Figure V-1. Rational Method Calculation. 

 

Rational Method - Developed Conditions 

for: Brumbaugh Residence

Q = CavgiA

Tc = 6.30 (assumed, since all pipe flow)

Area (ac) C 

Dense Forest 0.10 Cavg= 0.58

Light Forest 0.15

Pasture 0.20

Lawns 0.16 0.25

Gravel 0.80

Pavement & Roofs 0.16 0.90

Open Water 1.00

Other 0.00

Total Area (A) = 0.32 acres

i = (Pr)(ir) Pr= total precipitation at the project site for 24-hr duration storm 

ir= unit peak rainfall intensity factor

ir= (ar)(Tc)^(-br) ar, br= coefficients from Table 3.2.1.B of KCSWDM

(ir)2= 0.54 i2= 1.09 Q2 = 0.20

(ir)10= 0.75 i10= 2.10 Q10 = 0.39

(ir)25= 0.80 i25= 2.65 Q2 5 = 0.49

(ir)100= 0.82 i100= 3.19 Q10 0 = 0.59

Rational Method
By BJL Date 3/10/2022

Developed Conditions
Chkd JPU Date 3/10/2022

Scale N.T.S.

Brumbaugh Residence

Job No.

22032

250 4th Ave. South
Sheet No.

Suite 200                            

Edmonds, WA 98020
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Figure V-2. Conveyance Capacity Table. 

Rational Method - Developed Conditions 

for: Brumbaugh Residence

n= 0.013

4-inch 6-inch 8-inch 10-inch 12-inch

Slope (ft/ft)

0.005 0.13 0.40 0.87 1.55 2.52

0.010 0.19 0.56 1.23 2.20 3.57

0.015 0.23 0.69 1.50 2.69 4.37

0.020 0.27 0.79 1.74 3.11 5.05

0.025 0.30 0.89 1.94 3.47 5.65

0.030 0.33 0.97 2.13 3.81 6.18

0.035 0.36 1.05 2.30 4.11 6.68

0.040 0.38 1.12 2.46 4.39 7.14

0.045 0.40 1.19 2.60 4.66 7.57

0.050 0.43 1.26 2.75 4.91 7.98

0.055 0.45 1.32 2.88 5.15 8.37

0.060 0.47 1.38 3.01 5.38 8.75

0.065 0.49 1.43 3.13 5.60 9.10

0.070 0.50 1.49 3.25 5.81 9.45

0.075 0.52 1.54 3.36 6.02 9.78

0.080 0.54 1.59 3.47 6.21 10.10

0.085 0.56 1.64 3.58 6.40 10.41

0.090 0.57 1.68 3.68 6.59 10.71

0.095 0.59 1.73 3.78 6.77 11.01

0.100 0.60 1.78 3.88 6.95 11.29

*Use 8" PVC @ 0.5% min.

Rational Method
By BJL Date 3/10/2022

Developed Conditions
Chkd JPU Date 3/10/2022

Scale N.T.S.

Brumbaugh Res.

Job No.

22032

250 4th Ave. South
Sheet No.

Suite 200                            

Edmonds, WA 98020

Conveyance Capacity
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Section VI – Special Reports and Studies 
 

Section VI Summary 

Narrative 

 
The following reports are provided in this section: 
 

1. NRCS Custom Soil Resource Report dated March 1, 2022. 
 

2. Infiltration Test Report dated March 22, 2022, by PanGEO, Inc. 
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3213 Eastlake Avenue E, Ste B 

Seattle, WA 98102 

Tel (206) 262-0370 

 
Geotechnical & Earthquake 

 Engineering Consultants 

 

March 22, 2022 

Project No. 22-026 

 

 

Lauren and Eli Brumbaugh 

4124 83rd Avenue SE 

Mercer Island, WA 98040 

 

 

Subject: Infiltration Test Report 

 4124 83rd Avenue Southeast 

 Mercer Island, Washington 

    

Dear Lauren and Eli: 

As requested, PanGEO, Inc. completed an infiltration testing program at the above-referenced 

site. We excavated two test pits at the site to about 5 to 7 feet deep on January 20, 2022. At the 

time of excavation and infiltration testing, test pit PIT-1 at the front yard encountered light 

groundwater seepage at the test depth of five feet which resulted in exfiltration of water and zero 

infiltration within the Vashon till unit. In test pit TP-2 at the back yard, perched groundwater 

seepage was encountered between three and four feet beneath the ground surface, within a 

surficial fill unit.  Due to the observed groundwater conditions at time of testing, it is our opinion 

that infiltration of surface water is not feasible at this site and other stormwater BMPs should be 

considered. 

We appreciate the opportunity to be of service.  Please call if you have any questions.   

Sincerely, 

 

 

 

 

Johnny C. Chen, P.E.    

Senior Geotechnical Engineer  
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INFILTRATION TEST REPORT 
4124 83RD

 AVENUE SOUTHEAST 
MERCER ISLAND, WASHINGTON 

_______________________________________________________________________ 

1.0 INTRODUCTION 

PanGEO completed an infiltration evaluation of the site soil at 4124 83rd Avenue Southeast in 

Mercer Island, Washington. Our service scope consisted of reviewing readily available geologic 

and geotechnical data, observing the excavation of two test pits, performing Small Pilot 

Infiltration Test (PIT), and providing the infiltration evaluation in this report. 

2.0 SITE AND PROJECT DESCRIPTION 

The project site is located at 4124 83rd Avenue Southeast in Mercer Island, Washington (see 

Figure 1, Vicinity Map). The site is a rectangular shaped parcel and approximately 14,078 square 

feet in size.  It is bordered by 83rd Avenue Southeast to the west, and existing single-family 

residences to the other three sides. The site is currently occupied by a single-story house with 

crawlspace and attached garage at the approximate center of the property (see Figure 2, Site and 

Exploration Plan). 

We understand that you plan to either add-on and renovate to the existing residence or demolish 

the existing residence and build another in the approximate center portion of the property. We 

also understand that infiltration will be used to dispose surface water from impervious areas, if 

feasible. Based on the information provided by your civil engineer, the proposed infiltration 

facility may be located at the front or back yard of the proposed residence with a design bottom 

approximately five feet below the existing grade, if feasible.  

3.0 SUBSURFACE EXPLORATIONS 

Two test pits (PIT-1 and TP-2) were excavated at the project site on January 20, 2022.  PIT-1 

was excavated to 5 feet for infiltration testing. TP-2 was initially excavated to about 5 feet for 

infiltration testing, then excavated to about 7 feet deep after perched groundwater conditions 

were encountered. The approximate test pit locations are shown on the attached Figure 2, Site 

and Exploration Plan.  

A geologist from PanGEO was present during the field explorations to observe the test pit 

excavation, document the soil samples obtained from the borings, and perform the infiltration 
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tests.  The summary test pit logs are included in Appendix A as Figures A-2 and A-3.  The soil 

samples were described using the system outlined on Figure A-1. 

4.0 SUBSURFACE CONDITIONS 

4.1 SITE GEOLOGY 

Based on review of The Geologic Map of Mercer Island (Troost and Wisher, 2006), the project 

site is underlain by Vashon Till (Geologic Map Unit Qvt). Vashon till is described by Troost and 

Wisher as dense to very dense, heterogeneous mixture of silt, sand, and gravel laid down at the 

base of an advancing glacial ice sheet. Vashon till is generally very dense in its undisturbed state 

and presents low infiltration feasibility. 

4.2 SOIL CONDITIONS 

The subsurface conditions encountered in the test borings are quite consistent, and we interpret 

as fill overlaying Vashon till. A general description of the soil units encountered in the test 

borings is presented below. A more detailed description of the soils encountered in the test 

borings can be found on the summary boring logs located in Appendix A. 

Unit 1: Fill – A surficial layer of fill was encountered in both test pits completed at the site. 

Approximately 1½ feet of fill consisted of loose silty sand with trace gravels and roots was 

encountered in test pit PIT-1.  In test pit TP-2, the fill was about 5½ foot thick and consisted 

of loose to medium dense silty sand and gravel with an increase of cobble and wood debris. 

This soil unit was disrupted and heavily reworked. We interpreted this soil unit as fill.  

Unit 2: Vashon Till – Medium dense to dense silty sand with trace gravel was encountered 

below the fill and extended to the bottom of test borings at about 5 and 7 feet deep. The 

upper portion of this unit was iron-oxide stained and slightly diamict. This soil unit appears 

to be consistent with the mapped Vashon till. 

4.3 GROUNDWATER 

Groundwater was encountered in both test pits during excavation. Test pit PIT-1 encountered 

light groundwater seepage at the infiltration test depth of about 5 feet below the existing grade. 

Test pit PIT-2 encountered moderate perched groundwater seepage at about 3 to 4 feet below the 

existing grade within the surficial fill.  
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It should be noted that there will be fluctuations in groundwater conditions depending on the 

season, amount of rainfall, surface water runoff, and other factors.  Generally, the water level is 

higher and seepage rates are greater in the wetter, winter months (typically October through 

May). 

5.0 INFILTRATION TESTING AND CONCLUSIONS 

The field infiltration test was conducted in general accordance with the procedure for the Small 

Pilot Infiltration Test (PIT) as outlined in the 2012 Stormwater Management Manual for Western 

Washington, as Amended in December 2014 (SMMWW).  In general, the test consisted of the 

following procedure: 

• A test pit was excavated to the approximate design bottom of the proposed infiltration 

facility with a minimum bottom area of at least 12 square feet. 

• The test pit was pre-soaked by maintaining a water level of about 12 inches above the 

bottom of the pit for at least 6 hours.   

• At the end of the pre-soak period, a flow meter was used to monitor the amount of water 

needed to maintain a constant head of 12 inches for at least one hour and until at least a 

point at which a constant volume of water per time unit was achieved.   

• At the end of the constant head test, we measured the falling head infiltration rate by 

shutting off the water flow and recording the drop in water level over regular time 

intervals for one hour or until all the water has infiltrated. 

During our initial test pitting procedures at the target depth of the proposed infiltration facility at 

test pit PIT-1, we observed light groundwater seepage at about 5 feet below the existing grade. 

During the pre-soak period of the infiltration test, water at the source was turned off and the level 

of water in the test pit continued to rise, resultant of exfiltration of groundwater into the PIT-1. 

At test pit PIT-2 location, groundwater seepage was encountered at about 3 to 4 feet below the 

existing grade, which is above the bottom of proposed infiltration facility. Therefore, based on 

the subsurface conditions, it is our opinion that infiltration of surface water is not feasible at this 

site and other stormwater BMPs should be considered for this project. 
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6.0 LIMITATIONS 

We have prepared this report for use by Nicole and Stephan Donaldson and the project team. 

Recommendations contained in this report are based on a site reconnaissance, a subsurface 

exploration program, review of pertinent subsurface information, and our understanding of the 

project.  The study was performed using a mutually agreed-upon scope of work. 

This report may be used only by the client and for the purposes stated, within a reasonable time 

from its issuance.  Land use, site conditions (both off and on-site), or other factors including 

advances in our understanding of applied science, may change over time and could materially 

affect our findings.  Therefore, this report should not be relied upon after 24 months from its 

issuance.  PanGEO should be notified if the project is delayed by more than 24 months from the 

date of this report so that we may review the applicability of our conclusions considering the 

time lapse. 

Within the limitation of scope, schedule and budget, PanGEO engages in the practice of 

geotechnical engineering and endeavors to perform its services in accordance with generally 

accepted professional principles and practices at the time the Report or its contents were 

prepared.  No warranty, express or implied, is made. 

We trust that the information outlined in this letter meets your need at this time.  Please call if 

you have any questions. 

Sincerely, 

PanGEO, Inc. 

 

 

 

 

                                                                                                                                  03/22/2022 

Spenser P. Scott, L.G.       Chien-Lin (Johnny) Chen, P.E.   

Project Geologist     Senior Geotechnical Engineer 
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7.0 LIST OF REFERENCES 

Troost, K.G., Wisher, A. P., 2006, The Geologic Map of Mercer Island, Washington; scale 

1:12,000. 

Washington State Department of Ecology. 2012 Stormwater Management Manual for Western 

Washington, as Amended in December 2014 (The 2014 SWMMWW), Publication Number 

14-10-055. 
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APPENDIX A  

 

SUMMARY TEST PIT LOGS 

 



MOISTURE CONTENT

2-inch OD Split Spoon, SPT
(140-lb. hammer, 30" drop)

3.25-inch OD Spilt Spoon
(300-lb hammer, 30" drop)

Non-standard penetration
test (see boring log for details)

Thin wall (Shelby) tube

Grab

Rock core

Vane Shear

Dusty, dry to the touch

Damp but no visible water

Visible free water

Terms and Symbols for
Boring and Test Pit Logs

Density

SILT / CLAY

GRAVEL (<5% fines)

GRAVEL (>12% fines)

SAND (<5% fines)

SAND (>12% fines)

Liquid Limit < 50

Liquid Limit > 50

Breaks along defined planes

Fracture planes that are polished or glossy

Angular soil lumps that resist breakdown

Soil that is broken and mixed

Less than one per foot

More than one per foot

Angle between bedding plane and a plane
normal to core axis

Very Loose

Loose

Med. Dense

Dense

Very Dense

SPT
N-values

Approx. Undrained Shear
Strength (psf)

<4

4 to 10

10 to 30

30 to 50

>50

<2

2 to 4

4 to 8

8 to 15

15 to 30

>30

SPT
N-values

Units of material distinguished by color and/or
composition from material units above and below

Layers of soil typically 0.05 to 1mm thick, max. 1 cm

Layer of soil that pinches out laterally

Alternating layers of differing soil material

Erratic, discontinuous deposit of limited extent

Soil with uniform color and composition throughout

Approx. Relative
Density (%)

Gravel

Layered:

Laminated:

Lens:

Interlayered:

Pocket:

Homogeneous:

Highly Organic Soils

#4 to #10 sieve (4.5 to 2.0 mm)

#10 to #40 sieve (2.0 to 0.42 mm)

#40 to #200 sieve (0.42 to 0.074 mm)

0.074 to 0.002 mm

<0.002 mm

UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS GROUP DESCRIPTIONS

Notes:

MONITORING WELL

<15

15 - 35

35 - 65

65 - 85

85 - 100

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

TEST SYMBOLS

50%or more passing #200 sieve

Groundwater Level at
     time of drilling (ATD)
Static Groundwater Level

Cement / Concrete Seal

Bentonite grout / seal

Silica sand backfill

Slotted tip

Slough

<250

250 - 500

500 - 1000

1000 - 2000

2000 - 4000

>4000

RELATIVE DENSITY / CONSISTENCY

Fissured:

Slickensided:

Blocky:

Disrupted:

Scattered:

Numerous:

BCN:

COMPONENT DEFINITIONS

Dry

Moist

Wet

1.  Soil exploration logs contain material descriptions based on visual observation and field tests using a system
modified from the Uniform Soil Classification System (USCS). Where necessary laboratory tests have been
conducted (as noted in the "Other Tests" column), unit descriptions may include a classification. Please refer to the
discussions in the report text for a more complete description of the subsurface conditions.

2.  The graphic symbols given above are not inclusive of all symbols that may appear on the borehole logs.
Other symbols may be used where field observations indicated mixed soil constituents or dual constituent  materials.

COMPONENT   SIZE / SIEVE RANGE COMPONENT   SIZE / SIEVE RANGE

SYMBOLS
Sample/In Situ test types and intervals

Silt and Clay

Consistency

SAND / GRAVEL

Very Soft

Soft

Med. Stiff

Stiff

Very Stiff

Hard

Phone:  206.262.0370

Bottom of BoringBoulder:

Cobbles:

Gravel

  Coarse Gravel:

      Fine Gravel:

Sand

  Coarse Sand:

  Medium Sand:

  Fine Sand:

Silt

Clay

> 12 inches

3 to 12 inches

3 to 3/4 inches

3/4 inches to #4 sieve

Atterberg Limit Test

Compaction Tests

Consolidation

Dry Density

Direct Shear

Fines Content

Grain Size

Permeability

Pocket Penetrometer

R-value

Specific Gravity

Torvane

Triaxial Compression

Unconfined Compression

Sand
50% or more of the coarse
fraction passing the #4 sieve.
Use dual symbols (eg. SP-SM)
for 5% to 12% fines.

for In Situ and Laboratory Tests
listed in "Other Tests" column.

50% or more of the coarse
fraction retained on the #4
sieve. Use dual symbols (eg.
GP-GM) for 5% to 12% fines.

DESCRIPTIONS OF SOIL STRUCTURES

Well-graded GRAVEL

Poorly-graded GRAVEL

Silty GRAVEL

Clayey GRAVEL

Well-graded SAND

Poorly-graded SAND

Silty SAND

Clayey SAND

SILT

Lean CLAY

Organic SILT or CLAY

Elastic SILT

Fat CLAY

Organic SILT or CLAY

PEAT

ATT

Comp

Con

DD

DS

%F

GS

Perm

PP

R

SG

TV

TXC

UCC

Figure A-1



22-026 Test Pit Logs Figure A-2 PanGEO, Inc. 

Test Pit No. PIT-1 
Approximate ground surface elevation (NAVD88): 276 feet 

Coordinates (Washington State Plane - North):  211676, 1296136 

Depth (ft) Material Description 

0 – 1½ 
Approximate 6-inch topsoil above loose, brown to dark brown, silty SAND; trace 
gravel and cobble, roots and rootlets; disrupted texture, non-plastic, moist 

  [Fill]  

1½ – 3½ 
Medium dense, orange-brown to gray-brown, silty SAND; trace gravel and 
cobble; slightly diamict texture; non-plastic, moist 

• Increasing moisture and sand content with depth

3½ – 5  
Dense, gray, silty SAND; trace gravel, iron-oxide staining; non-plastic, very moist 

[Qvt – Vashon Till]  

Photo PIT-1 : Shows PIT-1 at approximately 5 feet in depth during infiltration testing 

Light groundwater seepage was encountered at approximately 5 feet below grade during 
explorations. 



22-026 Test Pit Logs Figure A-3 PanGEO, Inc. 

Date of Excavations: January 20, 2022 

Excavations Logged by: S. Scott  

Test Pit No. TP-2 
Approximate ground surface elevation (NAVD88): 278 feet 

Coordinates (Washington State Plane - North):  211668, 1296217 

Depth (ft) Material Description 

0 – 2 
Approximate 12-inch topsoil above loose to medium dense, brown to dark 
brown, silty SAND; trace gravel and cobble, roots and rootlets; disrupted, till-like 
texture, non-plastic, moist 

2 – 5½ 

Medium dense, orange-brown, silty SAND; trace gravel and cobble, trace 
rootlets; slightly diamict texture; heavily reworked; non-plastic, moist to wet 

• Moderate groundwater seepage from 3 to 4 feet below grade
  [Fill]  

5½ – 7  
Dense, gray-brown, silty SAND; trace gravel, iron-oxide staining; slightly diamict 
texture; non-plastic, very moist 

[Qvt – Vashon Till]  

Photo TP-2 : Shows TP-2 at approximately 7 feet in depth 

Moderate perched groundwater seepage was encountered at approximately 3 to 4 feet 

below grade during explorations. 
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Section VII – Declaration of Covenant and Operation and 

Maintenance Manual 
 

Section VIII Summary 

Narrative 

 

A Declaration of Covenant will be provided in future submittals if required by the City. 

 

The Operation and Maintenance Manual is a standalone document that will be given to the owner(s) 

following the construction of the project.  

 

The maintenance manual contained herein is for the Brumbaugh Residence building project. The 

contractor will be responsible for the maintenance and operation of all stormwater structures and BMPs 

requiring maintenance during construction, and, after construction, responsibility will pass to the 

homeowner(s). The project contractor will be responsible for passing along the information in this 

maintenance manual to the owner(s). Upon request by the City, it shall be made available for their 

inspection. It is generally expected that few to none of these defects will be present upon the yearly 

inspection of each facility.  
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Description: 
The proposed storm system consists of roof, footing and area drains that capture on site runoff and 
route it through conveyance pipes to a detention pipe and flow control structure. Included in this 
Operation and Maintenance Manual is an 11” x 17” grading and drainage plan sheet showing the 
location of these facilities. Please note that this map is generated during the design phase and may not 
reflect all changes made in permitting and construction. CG Engineering may be contacted for an 
updated copy of this map once the as-built drawings are completed for the site. 
 
Included in this manual are facility-specific sheets indicating the various maintenance components of 
each facility: 
 
Catch Basins (similar to area drains): Concrete structures with steel grates that collect stormwater 

runoff from the site and act as junctions for storm conveyance pipes. See “No. 5” for maintenance. 

Detention System: An above or below ground facility, such as a pond or tank, that temporarily stores 
stormwater runoff and subsequently releases it at a slower rate than it is collected by the drainage 
facility system. There is little or no infiltration of stored stormwater. 
 
Facilities shall be inspected yearly at a minimum for defects listed in the following facility sheets. Most 
maintenance tasks are generally reactionary to a defect being found, rather than a matter of constant 
upkeep. It is generally expected that few to none of these defects will be present upon the yearly 
inspection of each facility. The facility sheets list the potential conditions warranting maintenance and 
the expected result following any maintenance. Several engineer’s notes for specific tasks are provided 
within the facility sheets. Unless otherwise noted on the facility sheets the maintenance tasks should 
be performed on an “as needed” basis: (a) when the described defect is visible to whomever performs 
the yearly inspection, or (b) should any defect become apparent between inspections.  
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SAMPLE ACTIVITY LOG 
 

DATE FACILITY MAINTENANCE PERFORMED RESULTS / NOTES 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 


