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Simple Heating System Size: Washington State


Project Information Contact Information


Heating System Type:
To see detailed instructions for each section, place your cursor on the word "Instructions".


Design Temperature
Instructions Design Temperature Difference (∆T) 45


    ∆T = Indoor (70 degrees) - Outdoor Design Temp


Area of Building
Conditioned Floor Area


Instructions Conditioned Floor Area (sq ft) 2,656


Average Ceiling Height Conditioned Volume
Instructions Average Ceiling Height (ft) 8.8 23,375


Glazing and Doors U-Factor X Area = UA
Instructions


0.280 911 255.02


Skylights U-Factor X Area = UA
Instructions 0.50 0 ---


Insulation
Attic U-Factor X Area = UA


Instructions 0.026 0 ________


Single Rafter or Joist Vaulted Ceilings U-Factor X Area UA


This heating system sizing calculator is based on the Prescriptive Requirements of the 2015 Washington State Energy Code (WSEC) and ACCA Manuals 
J and S. This calculator will calculate heating loads only. ACCA procedures for sizing cooling systems should be used to determine cooling loads. 


Please fill out all of the green drop-downs and boxes that are applicable to your project. As you make selections in the drop-downs for each section, some 
values will be calculated for you. If you do not see the selection you need in the drop-down options, please call the WSU Energy Extension Program at 
(360) 956-2042 for assistance. 


Talerman Residence
3879 West Mecer Way
Mercer Island, WA  98040


Edward Talerman
206‐250‐4896
etalerman@hotmail.com


All Other Systems Heat Pump


Mercer Island


R-49


U-0.28


g g
Instructions 0.027 590 15.93


Above Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.056 1,816 101.70


Floors U-Factor X Area UA
Instructions 0.025 867 21.68


Below Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.028 475 13.30


Slab Below Grade (see Figure 1) F-Factor X Length UA
Instructions 0.303 152 45.93


Slab on Grade (see Figure 1) F-Factor X Length UA
Instructions No selection 0 ---


Location of Ducts 
Instructions Duct Leakage Coefficient


1.10           


Sum of UA 453.56


Envelope Heat Load 20,410 Btu / Hour
    Sum of UA X ∆T


Air Leakage Heat Load 11,360 Btu / Hour
    Volume X  0.6 X ∆T X .018


Building Design Heat Load 31,770 Btu / Hour
    Air Leakage + Envelope Heat Loss


Building and Duct Heat Load 34,947 Btu / Hour
    Ducts in unconditioned space: Sum of Building Heat Loss X 1.10
    Ducts in conditioned space: Sum of Building Heat Loss X 1


Maximum Heat Equipment Output 48,926 Btu / Hour
    Building and Duct Heat Loss X 1.40 for Forced Air Furnace
    Building and Duct Heat Loss X 1.25 for Heat Pump


Above Grade


Below Grade


Figure 1.


Unconditioned Space


Select R-Value


R-10 Fully insulated


R-21 int plus R-5 ci


R-38


R-21 Intermediate


R-38 Vented


(07/01/13)





		Heating Sizing






Simple Heating System Size: Washington State


Project Information Contact Information


Heating System Type:
To see detailed instructions for each section, place your cursor on the word "Instructions".


Design Temperature
Instructions Design Temperature Difference (∆T) 45


    ∆T = Indoor (70 degrees) - Outdoor Design Temp


Area of Building
Conditioned Floor Area


Instructions Conditioned Floor Area (sq ft) 693


Average Ceiling Height Conditioned Volume
Instructions Average Ceiling Height (ft) 8.5 5,889


Glazing and Doors U-Factor X Area = UA
Instructions


0.300 200 60.03


Skylights U-Factor X Area = UA
Instructions 0.50 0 ---


Insulation
Attic U-Factor X Area = UA


Instructions 0.026 693 18.01


Single Rafter or Joist Vaulted Ceilings U-Factor X Area UA


This heating system sizing calculator is based on the Prescriptive Requirements of the 2015 Washington State Energy Code (WSEC) and ACCA Manuals 
J and S. This calculator will calculate heating loads only. ACCA procedures for sizing cooling systems should be used to determine cooling loads. 


Please fill out all of the green drop-downs and boxes that are applicable to your project. As you make selections in the drop-downs for each section, some 
values will be calculated for you. If you do not see the selection you need in the drop-down options, please call the WSU Energy Extension Program at 
(360) 956-2042 for assistance. 


Talerman Residence
3879 West Mecer Way
Mercer Island, WA  98040


Edward Talerman
206‐250‐4896
etalerman@hotmail.com


All Other Systems Heat Pump


Mercer Island


R-49


U-0.30


g g
Instructions 0.027 ________


Above Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.056 0 ________


Floors U-Factor X Area UA
Instructions 0.029 542 15.70


Below Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.028 0 ---


Slab Below Grade (see Figure 1) F-Factor X Length UA
Instructions 0.303 0 ________


Slab on Grade (see Figure 1) F-Factor X Length UA
Instructions No selection 0 ---


Location of Ducts 
Instructions Duct Leakage Coefficient


1.10           


Sum of UA 93.75


Envelope Heat Load 4,219 Btu / Hour
    Sum of UA X ∆T


Air Leakage Heat Load 2,862 Btu / Hour
    Volume X  0.6 X ∆T X .018


Building Design Heat Load 7,081 Btu / Hour
    Air Leakage + Envelope Heat Loss


Building and Duct Heat Load 7,789 Btu / Hour
    Ducts in unconditioned space: Sum of Building Heat Loss X 1.10
    Ducts in conditioned space: Sum of Building Heat Loss X 1


Maximum Heat Equipment Output 10,904 Btu / Hour
    Building and Duct Heat Loss X 1.40 for Forced Air Furnace
    Building and Duct Heat Loss X 1.25 for Heat Pump


Above Grade


Below Grade


Figure 1.


Unconditioned Space


Select R-Value


R-10 Fully insulated


R-21 int plus R-5 ci


R-30


R-21 Intermediate


R-38 Vented


(07/01/13)





		Heating Sizing






Simple Heating System Size: Washington State


Project Information Contact Information


Heating System Type:
To see detailed instructions for each section, place your cursor on the word "Instructions".


Design Temperature
Instructions Design Temperature Difference (∆T) 45


    ∆T = Indoor (70 degrees) - Outdoor Design Temp


Area of Building
Conditioned Floor Area


Instructions Conditioned Floor Area (sq ft) 867


Average Ceiling Height Conditioned Volume
Instructions Average Ceiling Height (ft) 8.5 7,370


Glazing and Doors U-Factor X Area = UA
Instructions


0.300 213 63.75


Skylights U-Factor X Area = UA
Instructions 0.50 0 ---


Insulation
Attic U-Factor X Area = UA


Instructions 0.026 867 22.54


Single Rafter or Joist Vaulted Ceilings U-Factor X Area UA


This heating system sizing calculator is based on the Prescriptive Requirements of the 2015 Washington State Energy Code (WSEC) and ACCA Manuals 
J and S. This calculator will calculate heating loads only. ACCA procedures for sizing cooling systems should be used to determine cooling loads. 


Please fill out all of the green drop-downs and boxes that are applicable to your project. As you make selections in the drop-downs for each section, some 
values will be calculated for you. If you do not see the selection you need in the drop-down options, please call the WSU Energy Extension Program at 
(360) 956-2042 for assistance. 


Talerman Residence
3879 West Mecer Way
Mercer Island, WA  98040


Edward Talerman
206‐250‐4896
etalerman@hotmail.com


All Other Systems Heat Pump


Mercer Island


R-49


U-0.30


g g
Instructions 0.027 0 ________


Above Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.056 0 ________


Floors U-Factor X Area UA
Instructions 0.025 98 2.46


Below Grade Walls (see Figure 1) U-Factor X Area UA
Instructions 0.028 0 ---


Slab Below Grade (see Figure 1) F-Factor X Length UA
Instructions 0.303 0 ________


Slab on Grade (see Figure 1) F-Factor X Length UA
Instructions No selection 0 ---


Location of Ducts 
Instructions Duct Leakage Coefficient


1.10           


Sum of UA 88.75


Envelope Heat Load 3,994 Btu / Hour
    Sum of UA X ∆T


Air Leakage Heat Load 3,582 Btu / Hour
    Volume X  0.6 X ∆T X .018


Building Design Heat Load 7,575 Btu / Hour
    Air Leakage + Envelope Heat Loss


Building and Duct Heat Load 8,333 Btu / Hour
    Ducts in unconditioned space: Sum of Building Heat Loss X 1.10
    Ducts in conditioned space: Sum of Building Heat Loss X 1


Maximum Heat Equipment Output 11,666 Btu / Hour
    Building and Duct Heat Loss X 1.40 for Forced Air Furnace
    Building and Duct Heat Loss X 1.25 for Heat Pump


Above Grade


Below Grade


Figure 1.


Unconditioned Space


Select R-Value


R-10 Fully insulated


R-21 int plus R-5 ci


R-38


R-21 Intermediate


R-38 Vented


(07/01/13)





		Heating Sizing
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CITY OF MERCER ISLAND 
DEVELOPMENT SERVICES GROUP 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 
Inspection Requests:  Online: www.MyBuildingPermit.com  VM: 206.275.7730 


OWNER AS CONTRACTOR 
 


 
What the Law Requires of Registered Contractors 
 


In Washington, Contractors must register with the Department of Labor and Industries, post a bond and 
carry General Liability Insurance coverage. 
 


1. A general Contractor must maintain a $12,000 bond.  A specialty contractor, such as a painter, must 
maintain a $6,000 bond.  Dissatisfied consumers may pursue restitution by taking civil action against 
the contractor’s bond in Superior Court. 


2. All registered contractors must carry general liability insurance coverage ($50,000 property damage 
and $200,000 public liability or $250,000 combined single limit). 


3. Contractors must possess a current unified business identifier (UBI) number and an employer 
identification number (EIN).  (An EIN is optional for a sole proprietorship). 


 


Owner Acting as Contractor – Some Risks and Liabilities 
 


When hiring an unlicensed contractor and/or acting as your own contractor, you may be: 
 


1. Responsible for the medical and time loss costs of employees injured while working on your project. 
2. Liable for all unpaid taxes. 
3. Placing yourself and your family in a life-threatening situation, especially when hiring unlicensed 


people to install plumbing, electrical wiring, heating systems and wood stoves. 
4. Your homeowner’s insurance may not cover work done by an unlicensed contractor. 
5. The law requires complete disclosure of all work that has been done on your home if you resell.  You 


may be required to do work over again that has been done without permits or inspections.  Non-
disclosure can lead to civil action being taken against you. 


6. Suppliers can place a lien on your home for non-payment of materials by your contractor. 
7. Unpaid workers can place a lien on your property 
8. When problems arise, your only recourse is a lengthy and costly civil action - if there are any assets of 


value to attach, and if you can find the contractor. 
 


This form must be signed and filed within the project folder 
 
I have read and acknowledge the above information: 
 
Owner Signature:    
    
Owner Printed Name:  Date:  
    


 



http://www.mercergov.org/

http://www.mybuildingpermit.com/

Edward Talerman

Edward Talerman



Edward Talerman

8/31/2018
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CITY OF MERCER ISLAND 
DEVELOPMENT SERVICES GROUP 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 


PERMIT APPLICATION


 
SITE ADDRESS* PROJECT VALUATION* PERMIT #


PROPERTY OWNER*
TENANT NAME 


ADDRESS* PHONE/OFFICE*
E-MAIL


APP A  CONTACT NAME ADDRESS* CELL/OFFICE*


E-MAIL


ARCHITECT / DESIGNER (Company/Name) ADDRESS CELL/OFFICE 


E-MAIL


ADDRESS CELL/OFFICE 


E-MAIL


CONTRACTOR(Compan name ADDRESS 


EMAIL


STATE CONTRACTOR LICENSE* # MI BUSINESS LICENSE* #


 


PERMIT 
TYPE


 Building  Fire Protection  Plumbing 
 Demolition  Grading  Fuel Tank 
 Electrical  Mechanical   Stormwater 
 Low Voltage  Site Development  


OCCUPANCY 
TYPE 


 Single Family 
Multi-


 Commercial 
 Mixed Use 
Church/ c ool


School
WORK 
TYPE 


 Addition 
 Alteration 
 New 
 Repair / Maintenance


WORK DESCRIPTION


P L U M B I N G
NO.


This permit becomes null and void if the work or construction authorized is not commenced within two years, or if work or construction is suspended or abandoned 
for two years at any time after work is commenced or if work is not completed within two years from date of issue. Electrical, mechanical and plumbing permits shall 
expire at the same time as the associated building permit except that if no associated building permit is issued, the electrical, mechanical and/or plumbing permit 
shall expire 180 days from issuance.  All work shall be done in accordance with the approved plans, except where such approval is in conflict with other codes. The 
approved plans shall not be changed or modified without the prior approval of the Building Official. It is the responsibility of the permittee to obtain the required 
inspections. Failure to notify this department that work is ready for inspection may necessitate the removal of some of the construction materials at the owner’s 
expense in order to perform such inspections. 
 ere  certi  t at  am t e o ner o  t e s ect propert  or  a e een a t ori e   t e o ner s  o  t e s ect propert  to represent t is application  an  t at 
 a e rea  an  e amine  t is application an  no  t e same to e tr e an  correct  All pro isions o  la s an  or inances o ernin  t is t pe o  or  ill e met 


et er speci ie  erein or not  e rantin  o  a permit oes not pres me to i e a t orit  to iolate or cancel t e pro isions o  an  ot er state or local la  
re latin  constr ction o  t e per ormance o  constr ction  


________________________________________  _________________      ____________________________________________ 
Signature of Owner/Contractor/Authorized Agent  Date  Printed Name of Owner/Contractor/Authorized Agent


A 


P 


P 


L 


I 


C 


A 


N 


T 


NOTICE  TO  APPLICANT 


ill o r pro ect res lt in


e  in le amil  ellin  


es o


es o


es o


es o


A  A  ompan ame ADDRESS CELL/OFFICE 
EMAIL


STATE CONTRACTOR LICENSE # MI BUSINESS LICENSE # 


STRUCTURAL ENGINEER (Company/Name) 


CELL/OFFICE


*


A c an e o  se


A re ction in an  e istin  si e ar  set ac


An increase in imper io s s r ace  more t an 
 s are eet


An increase in t e ross loor area o  more t an 
 s are eet


An increase in t e ma im m il in  ei t a o e 
t e i est point o  t e il in  


es
es o


o



http://www.mercergov.org/

Edward Talerman







		site address: 3879 West Mercer Way Mercer Island, WA 98040

		valuation: $659,640.00

		permit number: 

		property owner: Edward Talerman

		address: 9012 SE 59th Street Mercer Island, WA 98040

		phone: 206-250-4896

		tenant owner: 

		email: etalerman@hotmail.com

		project contact name: Allison Hogue

		address2: 1941 1st. Ave. South #2E. Seattle, WA 98134

		email2: allison@floisandstudio.com

		phone2: 206.634.0136

		architect: Allison Hogue / Floisand Studio

		address3: 1941 1st. Ave. South  #2E. Seattle, WA 98134

		email3: allison@floisandstudio.com

		phone3: 206.634.0136

		structural: Nic Rossouw / Giraf Design

		address4: 9220 Roosevelt Way NE. Seattle, WA 98115

		email4: girafdesign@gmail.com

		phone4: 206.621.0060

		contact name: 

		address5: 

		email5: 

		phone5: 

		Contractor State Contractor License: 

		Contractor MI License: 

		Electrical Contractor: 

		Address 6: 

		Phone 6: 

		Email 6: 

		Electrical State Contractor License: 

		ELectrical MI License: 

		aaa: On

		eee: 

		hhh: 

		kkk: On

		bbb: 

		fff: 

		lll: 

		qqq: 

		ppp: 

		iii: 

		ccc: 

		mmm: 

		ggg: 

		rrr: On

		nnn: 

		jjj: 

		sss: 

		ddd: 

		ooo: 

		Check Box1: 

		Check Box2: Yes

		Check Box3: Yes

		Check Box4: 

		Check Box5: 

		Check Box6: Yes

		Check Box7: Yes

		Check Box8: 

		Check Box9: Yes

		Check Box10: 

		Check Box11: 

		Check Box12: Yes

		Work Description: DEMO OF EXIST'G SINGLE FAMILY HOME & CARPORT. NEW CONSTRUCTION OF A 2 STORY HOME WITH PARTIAL DAYLIGHT BASEMENT, ATTACHED GARAGE & DECKS.  PROJECT INCLUDES CONSTRUCTION OF A NEW DRIVEWAY; DRIVEWAY RETAINING WALL & HARDSCAPING.  ONE NON-EXCEPTIONAL TREE PROPOSED TO BE REMOVED. 

		Date: 08/30/18

		printed name: Edward Talerman
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CITY OF MERCER ISLAND 
DEVELOPMENT SERVICES GROUP 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 
Inspection Requests:  Online: www.MyBuildingPermits.com  VM: 206.275.7730 


SITE DEVELOPMENT INFORMATION 
Worksheet for single family residential development 


PROJECT INFORMATION 
Permit Number: Parcel Number: 
Site Address: Phone Number: 
Owner Name: Date: 
Signature & phone number of Individual who completed this worksheet: 


Signature Phone Number 


GENERAL INFORMATION 


Will any large trees be removed as a result of this development activity? Yes ☐ No ☐ 
Large tree- trees with diameter of greater than or equal to 10 inches. 


Do you have an Accessory Dwelling Unit? New ADU ☐ Existing ADU ☐ No ☐ 


Will you be adding air conditioning to the proposed development? Yes ☐ No ☐ 


This is a worksheet and is not a substitute for the Mercer Island Development Regulations.  Please consult 
the Mercer Island City Code.  The City may require additional information to be supplies to document 
compliance with regulations. 


LOT SLOPE 


According to the Mercer Island City Code, slope is a measurement of the average incline of the lot or other 
piece of land calculated by subtracting the lowest elevation of the property from the highest elevation, and 
dividing the resulting number by the shortest horizontal distance between these two points.  The resulting 
product is multiplied by 100. 


LOT SLOPE CALCULATIONS 


Highest Elevation Point of Lot: Feet 
Lowest Elevation Point of Lot: Feet 
Elevation Difference: Feet 
Horizontal Distance Between High and Low Points: Feet 
Lot Slope* % 
*Lot slope is the elevation difference divided by horizontal distance multiplied by 100.
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LOT COVERAGE 


For single family residential development, “lot coverage” is the area of a lot that may be covered by a 
combination of the buildings and vehicular driving surfaces.  The maximum lot coverage for a specific lot is 
based upon the lots slope (see above).  The area of the lot that cannot be used for lot coverage is “required 
landscaping area”; the landscaping area is typically improved with either hardscape (see below) or softscape. 
Please note: Lot coverage is not the same as impervious surface calculations used for drainage review. 


Lot Slope Maximum Lot Coverage (House, 
driving surfaces, and accessory 


buildings) 


Required 
Landscaping 


Area 
Less than 15% 40% 60% 
15% to less than 30% 35% 65% 
30% to 50% 30% 70% 
Greater than 50% slope 20% 80% 


LOT COVERAGE CALCULATIONS 


A. Allowed Lot Coverage % of Lot 
B. Allowed Lot Coverage Area Square Feet 
C. Gross Lot Area Square Feet 
D. Net Lot Area Square Feet 
E. Main Structure Roof Area Square Feet 
F. Accessory Building Roof Area Square Feet 
G. Vehicular Use (driveway, access easements, parking) Square Feet 
H. Total Existing Lot Coverage Area Square Feet 
I. (Total Lot Coverage Area Removed) Square Feet 
J. Total New Lot Coverage Area Square Feet 
K. Total Project Lot Coverage Area = (H-I) + J Square Feet 
L. Proposed adjustment for single story Square Feet 


M. Proposed adjustment for flag lot Square Feet 
N. Proposed Lot Coverage = (K/D)x100 % of Lot 


HARDSCAPE 


For single family residential development, hardscape is the solid, hard, elements or structures that are 
incorporated into landscaping.  The hardscape includes, but is not limited to, structures, paved areas, stairs, 
walkways, decks, patios, and similar constructed elements.  The hardscape within the landscaping area 
consists of materials such as wood, stone, concrete, gravel, permeable pavements or pavers, and similar 
materials.  Hardscape does not include solid, hard elements or structures that are covered by a minimum of 
two feet of soil intended for softscape (for example, a septic tank covered with at least two feet of soil and 
planted shrubs is not hardscape).  The hardscape does not include driving surfaces or buildings. 


Up to 9% of the net lot area may consist of hardscape areas.  In addition, unused lot coverage may also be 
improved with hardscape. 


What is the total square footage of all hardscape on property? Square Feet 


What is the total square footage of all decks on property? Square Feet 
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ALLOWED ADJUSTMENTS 
 


A one-time reduction in the required landscaping area and an increase in the allowed maximum lot coverage 
is allowed if: 


A. The total reduction in required landscaping area shall not exceed 5%, and the total increase in 
maximum lot coverage shall not exceed 5%; and 


B. The reduction in required landscaping area is associated with: 
 1. A development proposal that will result in a single-story dwelling with wheelchair accessible 


entry, and may also include a single-story accessory building; or 
 2. A development proposal on a flag lot that, after optimizing driveway routing and minimizing 


driveway width, requires a driveway that is more than the 25% of the allowed lot coverage.  The 
allowed reduction in the required landscaping area and increase in the maximum lot coverage 
shall not exceed 5% or the area of the driveway in excess of 25% of the lot coverage, whichever 
is less. 


 


  For example, a development proposal with a driveway that occupies 27% of the allowed lot 
coverage, may increase the total lot coverage by 2% 


C. A recorded notice on title, covenant, easement, or other documentation in a form approved by the 
city, shall be required.  The notice on title or other documentation shall describe the basis for the 
reduced landscaping area and increase in lot coverage. 


 


Does this project include a proposed adjustment? Yes ☐ No ☐ 
 


BUILDING AREA 
 


All building areas must be identified and labeled on the site plan.  Please distinguish all new construction 
from existing areas on both your drawing and in the calculations you complete below. 
 


Will you be excluding a portion of the basement floor area? Yes ☐ No ☐ 
 


If yes, you must provide basement floor area calculations, with your building permit application, that show 
how you determined what portion of the basement will be excluded.  Refer to page 5.   
 


BUILDING AREA CALCULATIONS 
 


Building Area Existing Area Removed Area New/Addition Area Total 
Upper Floor  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Main Floor  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Gross Basement 
Area 


 Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 


Garage/ Carport  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Total Floor Area  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Accessory Buildings  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Basement Area 
Excluded 


 
(              ) 


 
Sq. Ft. 


 
(              ) 


 
Sq. Ft. 


 
(              ) 


 
Sq. Ft. 


 
(              ) 


 
Sq. Ft. 


150% GFA Modifier*  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
200% GFA Modifier*  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
Staircase GFA 
Modifier* 


  
Sq. Ft. 


  
Sq. Ft. 


  
Sq. Ft. 


  
Sq. Ft. 


TOTAL Building Area  Sq. Ft.  Sq. Ft.  Sq. Ft.  Sq. Ft. 
 


*Enter the actual room area 
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GROSS FLOOR AREA (GFA) 
 


For single family residential development, GFA is the total square footage of floor area, bounded by the 
exterior faces of the building(s).  The GFA includes the floor area of the main building, accessory buildings, 
garages, attached roofed decks on the second or third story of a single family home, stair cases, etc.  The 
GFA does not include second- or third-story uncovered decks or uncovered rooftop decks. 
Allowed GFA 


A. R-8.4: 5,000 square feet or 40% of the lot area, whichever is less. 
B. R-9.6:  8,000 square feet or 40% of the lot area, whichever is less. 
C. R-12:  10,000 square feet or 40% of the lot area, whichever is less. 
D. R-15: 12,000 square feet or 40% of the lot area, whichever is less. 
E. All zones: Lots with a lot area of 7,500 square feet or less, the lesser of 3,000 square feet or 45% of the 


lot area. 
F. All zones: If an accessory dwelling unit is proposed, the 40% allowed GFA may be increased by the 


lesser of 5 percentile points, or the floor area of the accessory dwelling unit.  Provided, this allowance 
shall not result in a GFA of more than 4,500 square feet or 45% of the lot area, whichever is less. 


GFA Modifiers * 
A. The GFA calculation for a floor with a ceiling height of 12 to 16 feet, is 150% of the area of the floor. 
B. The GFA calculation for a floor with a ceiling height of more than 16 feet, is 200% of the area of the 


floor. 
C. The GFA calculation for a stair case shall be counted as a single floor for the first two stories accessed 


by the stair case.  For each additional story above two stories, the stair case shall count as a single floor 
area. 


*Floor plans shall identify rooms with a ceiling height of more than 12 feet and rooms with a ceiling height 
of more than 16 feet. 


GROSS FLOOR AREA CALCULATIONS 
 


A. Lot Area  Square Feet 
B. Allowed Gross Floor Area (refer to “Allowed GFA”)  Square Feet 
C. Proposed Gross Floor Area  Square Feet 


 


BUILDING HEIGHT 
 


All building height measurements must be taken from existing grade or finished grade, whichever is lower. 
Existing grade refers to ground surface as it exists at the proposed building perimeter before grading or other 
alterations take place.  Finished grade refers to the ground surface as it exists at the building perimeter after 
grading or other alterations take place. 
 


Single family new construction and additions are limited to a maximum height of 30 ft. above the Average 
Building Elevation (ABE) – see section on next pages. The height is measured to the top of the structure. On 
the downhill side of a sloping lot, the wall façade height is also limited to a height of 30 feet measured from 
existing or finished grade (whichever is lower) to the top of the exterior wall facade supporting the roof 
framing, rafters, trusses, etc. 
 


A topographic survey is required at permit application when the proposed building height is within 2 ft. of 
the allowable building height. The survey must include a statement that attests the average contour 
elevation within the vicinity of the building footprint to be accurate within 6 inches vertically and horizontally 
from actual elevations. 
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BUILDING HEIGHT CALCULATIONS 
 


A. Average Building Elevation (ABE) calculations located on sheet #:  
B. Allowable Building Height (ABE + 30 ft.)  Feet 
C. Proposed Building Height  Feet 
D. Benchmark Elevation*  Feet 
E. Describe Benchmark Location (must be undisturbed throughout project)  
F. Sloping lot (Downhill side)- maximum height of top of exterior wall façade 


above lowest existing grade (30-ft max) 
  


Feet 
G. ABE and Allowable Building Height Shown on elevations plan sheet #  
H. Topo-survey Accuracy Attested on Plan Sheet #  


 


Note: survey must attest to accuracy when proposed building height is within 2 feet of the allowable building 
height. 
Please see page 7 for more information on calculating Average Building Elevation (ABE) 
*The benchmark elevation is a fixed elevation point on or off site that will not be disturbed during development activity and is used 
to verify the final building height. 
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EXAMPLE OF BASEMENT FLOOR AREA CALCULATION 
This example illustrates how a portion of the basement floor area may be excluded from the Gross Floor Area.  In order 
to complete this example, the following information is needed: 
A. A topographic map of the existing (e) grades and showing proposed finished (f) grades. 
B. Building plans showing dimensions of all exterior wall segments and floor areas. 
C. Building elevations showing the location of existing and finished grades in relation to basement level. 
 


 
 
 
 
Step One 
Determine the number and lengths of the Wall Segments. 


Step Two 
Determine the Wall Segment Coverage (in %) for each Wall Segment.  In 
most cases this will be readily apparent, for example a downhill elevation 
which is entirely above existing and finished grade.  In other cases, where the 
existing contours are complex, an averaging system shall be used. Refer to 
illustration. 


 


BASEMENT FLOOR AREA CALCULATION 
The Mercer Island Development Code allows for the portion of the basement floor area which is below grade to be excluded 
from the Gross Floor Area. That portion of the basement which will be excluded is calculated as shown: 
Portion of Excluded Basement Floor Area = Total Basement Area x 
 


Σ (Wall Segment Coverage x Wall Segment Length) 
Total of all Wall Segment lengths 


 Where the terms are defined as follows: 
Total Basement Area: The total amount of all basement floor area. 
Wall Segment Coverage: The portion of an exterior wall below existing or finished grade, whichever is lower. 


It is expressed as a percentage. Refer to example below. 
Wall Segment Length: The horizontal length of each exterior wall in feet.  


 


Existing or finished 
grade, whichever is 
lower 
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Step Three 
Multiply each Wall Segment Length by the percentage of each Wall Segment Coverage and add these results 
together.  Divide that number by the sum of all Wall Segment Lengths.  This calculation will result in a percentage of 
basement wall which is below grade.  (This calculation is most easily completed by compiling a table of the information 
as illustrated below.) 
 
 
 Wall Segment Length x Coverage = Result 
 A 25' 56% 14'% 
 B 10' 0% 0'% 
 C 8' 0% 0'% 
 D 25' 0% 0'% 
 E 8' 0% 0'% 
 F 13' 0% 0'% 
 G 25' 60% 15'% 
 H        48'   100% 48'%      
 Totals 162' NA 77'% 


Step Four 
Multiply the Total Basement Floor Area by the above percentage to determine the Excluded Basement Floor Area. 
 
Portion of Excluded Basement Floor Area 
 
= 1,400 Sq. Ft. x (25’ x 56% + 10’ x 0% . . . 25’ x 60% + 48’ x 100%) 
 162’ 
 
= 1,400 Sq. Ft. x 47.53% 
 
= 665.42 Sq. Ft. Excluded from the Gross Floor Area 


BASEMENT FLOOR AREA CALCULATION (continued) 


Existing or finished 
grade, whichever is 
lower 
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CALCULATING AVERAGE BUILDING ELEVATION (ABE) 


No part of a structure may exceed 30 feet in height above the “Average Building Elevation” to the top of the structure, except that 
on the downhill side of a sloping lot the structure shall not extend to a height greater than 30 feet measured from existing or 
finished grade to the top plate of the roof; provided the roof ridge does not exceed 30 feet in height above the “Average Building 
Elevation.”  ABE is defined as: The elevation established by averaging the elevation at existing or finished grade, whichever is 
lower, at the center of all exterior walls of the completed building.  
 
 
 


AVERAGE BUILDING ELEVATION FORMULA: 
(Mid-point Elevation of Individual Wall Segment) x (Length of Individual Wall 


Segment) 
(Total Length of Wall Segments) 


—OR— 
(Axa)+(Bxb)+(Cxc)+(Dxd)+(Exe)+(Dxd)+(Exe)+(Fxf)+(Gxg)+(Hxh) 


a + b + c + d + e + f + g + h 
WHERE:  A,B,C,D…  =  Lower of Finished or Existing Ground Elevation at Midpoint of 


Wall Segment 
AND:  a,b,c,d…     =  Length of Wall Segment Measured on Outside Wall 


 
 
 
 
 
 
 
 
 
 


NOTE: 
INCOMPLETE  


AVERAGE BUILDING 
ELEVATION 


INFORMATION  
COULD 


SUBSTANTIALLY  
DELAY THE 


PROCESSING  
OF YOUR 


APPLICATION 


ABE CALCULATION: 
(105.9)(30)+(104.7)(9)+(103.7)(17)+(102.2)(25)+(101.6)(13)+(101.7)(6)+(102.2)(34)+(104.5)(40) 


30 + 9 + 17 + 25 + 13 + 6 + 34 + 40 
 


 18023 =  103.6’ Average Building Elevation (ABE)  174 


MIDPOINT ELEVATION WALL SEGMENT LENGTH 
A = 105.9 feet a = 30 feet 
B = 104.7 feet b = 9 feet 
C = 103.7 feet c = 17 feet 
D = 102.7 feet d = 25 feet 
E = 101.6 feet e = 13 feet 
F = 101.7 feet f = 6 feet 
G = 102.2 feet g = 34 feet 
H = 104.5 feet h = 40 feet 


 


NOTE:  This example is not to scale. Site plans submitted to the building department must be to scale. 
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BEFORE SUBMITTING YOUR CONSTRUCTION DRAWINGS, CHECK TO SEE THAT YOU HAVE PROVIDED 
THE INFORMATION BELOW. 
 
� The site plan and the elevation drawings must be drawn to scale, for example 1” = 20’, and based on a survey. 


� Clearly show existing topography on your site plan.  Topography should be shown in 2’ increments. 


� Submit (with the site plan) your average building elevation calculations using the formula provided on page 6. 


� Indicate on an elevation drawing where the average building elevation strikes the building and the proposed ridge 
elevation (see below for example). 


� Elevation drawings for all sides of the building. 


� Indicate on the site plan the elevation of the finished floor or garage slab. 


� Indicate the elevation and location of a fixed point (benchmark) within the ADJACENT RIGHT-OF-WAY or other 
point approved by the Building Official.  The benchmark elevation and location must be provided and cannot be 
a part of the proposed structure.  Note: Benchmark must be established, verified by a licensed surveyor and 
remain during construction so height can be verified when completed. 


� For additions, you must provide an average building elevation calculation for the entire structure. 
 
� If a portion of the basement floor area will be excluded from the gross floor area, provide the exclusion 


calculations with your site plan. The formula for basement area exclusions is shown on page 5.  
 


� Indicate ceiling heights greater than 12’ and greater than 16’ on floor plans. 





		Permit Number: xxxxxxx

		Parcel Number: 776700-0010

		Site Address: 3879 W Mercer Way

		Phone Number: 206-250-4896

		Owner Name: Edward Talerman & Dyan Simon

		Date: 10.04.18

		Phone Number_2: 206-250-4896

		YesTrees: Yes

		NoTrees: 

		NewADU: 

		ExistingADU: 

		NoADU: Yes

		YesAC: Yes

		NoAC: 

		Highest Elevation: 146.75

		Lowest Elevation: 56.75

		Elevation Difference: 90.0

		Horizontal Difference: 313.5

		Lot Slope: 28.7%

		Allowed Coverage: 35

		Allowed Coverage Area: 10,500

		Gross Lot Area: 30,000

		Net Lot Area: 30,000

		Main Roof Area: 2,355.0

		Accessory Roof Area: 113.9

		Vehicular Use: 1,806

		Existing Lot Area: 4,377.3

		Total Lot Coverage Area Removed: 102.4

		Total New Lot Coverage: 0

		Total Project Lot Coverage: 4,274.9

		Proposed Adjustment Single Story: 0

		Proposed adjustment flag lot: 0

		Proposed Lot Coverage: 14.2

		Hardscape SQFT: 1,593.2

		Decks SQFT: 316; deck o/ hardscpe

		YesAdjustment: 

		NoAdjustment: Yes

		YesExcluding: Yes

		NoExcluding: 

		UpperExisting: 

		UpperRemoved: 

		UpperNew: 1,606.0

		UpperTotal: 1,606.0

		MainExisting: 

		MainRemoved: 

		MainNew: 1,694.4

		MainTotal: 1,694.4

		BasementExisting: 

		BasementRemoved: 

		BasementNew: 1,485.2

		BasementTotal: 1,485.2

		GarageExisting: 

		GarageRemoved: 

		GarageNew: 622.2

		GarageTotal: 622.2

		TotalExisting: 

		TotalRemoved: 

		TotalNew: 5,407.6

		TotalFloor: 5,407.6

		AccessoryExisting: 

		AccessoryRemoved: 

		AccessoryNew: 113.9

		AccessoryTotal: 113.9

		BasementExcludedExisting: 

		BasementExcludedRemoved: 

		BasementExcludedNEW:     664

		BasementExcluded: 664

		150GFAExisting: 

		150GFARemoved: 

		150GFANew: N/A

		150GFATotal: N/A

		200GFAExisting: 

		200GFARemoved: 

		200GFANew: N/A

		200GFATotal: N/A

		StairGFAExisting: 

		StairGFARemoved: 

		StairGFANew: (161.7)

		StairGFATotal: (161.7)

		TotalBuildingExisting: 

		TotalBuildingRemoved: 

		TotalBuildingNew: 4,695.8

		TotalBuildingFloor: 4,695.8

		GFA LOT AREA: 30,000

		Allowed GFA: 12,000

		Proposed GFA: 4,695.8

		ABE Sheet location: 2/A0.2

		ABE Height: 157.0

		Proposed Building Height: 154.9

		Benchmark Elevation: 143.51

		Benchmark Location: 

		Sloping Lot: 152.2

		ABE Height Location: 2/A2.2 & 2/A3.2

		Topo Location: TS
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2940 Westlake Ave. N (Suite #200)   ·   Seattle, WA 98109   ·   Phone 206.528.4670 
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Project No. TS - 6172 
Arborist Report 


TO: Ed Talerman 


SITE: 3879 W Mercer Way, 98040 


RE: Assessment of Trees Located on Adjacent Property Impacted by the Proposed 
Driveway Expansion 


DATE: March 26, 2018 


PROJECT ARBORIST: Michael Tomco  
ISA Certified Arborist #PN- 8432A 


REVIEWED BY: Katie Hogan 
ISA Certified Arborist #PN- 8078A 
ISA Qualified Tree Risk Assessor 


ATTACHED: Site Map, Table of Trees 


 


 
 
Summary 
I was asked to visit the above addressed site to inventory and assess trees located on adjacent property 
impacted by the proposed driveway expansion.  
 
 
Assignment & Scope of Report 
This report outlines the site inspection by Michael Tomco, of Tree Solutions Inc, on 3/5/2018 . I was 
asked to visit the site and assess trees located on the adjacent property. I was asked to produce an 
Arborist Report documenting my findings and management recommendations. Ed Talerman requested 
these services for project planning purposes. 
 
Specifics for each tree can be found in the attached Table of Trees. Site maps and photographs are 
followed by a glossary and list of references. Limits of assignment can be found in Appendix A. Methods 
can be found in Appendix B. Assumptions and limiting conditions can be found in Appendix C.  
 
 
Observations and Discussion 
The Site and History 
The trees assessed in this report are located on property adjacent to the above addressed site. The 
driveway is proposed to be expanded, 12 trees are located adjacent to the driveway. The existing 
driveway has large conifer trees located to the north and south of the asphalt.  
 
Based on proposed plans, the driveway expansion will require widening the driveway to the south and 
the construction of a retaining wall south of the driveway.  
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The Trees and Tree Protection Recommendations 
Trees 1 through 3 are hawthorne (Crataegus monogyna) trees located south of the driveway. Based on 
the proposed plans, the driveway expansion is not likely to negatively impact trees 1 through 3.  
 
Tree 4 is a Douglas-fir (Pseudotsuga menziesii) that will conflict with the proposed driveway expansion. 
In my opinion, the tree will need to be removed to accommodate the proposed driveway expansion.  
 
Trees 5 through 8 are western redcedar (Thuja plicata). These trees will likely be impacted by the 
proposed driveway expansion but impact can be mitigated if the construction of the retaining wall is 
carefully completed. This should include minimizing the cutting of structural roots and avoiding 
unnecessarily disturbing the soil under the drip line of the trees.  
 
The rockery south of the existing driveway is approximately 16 inches north of tree 5 and approximately 
2 feet north of tree 7.  I do not recommend disturbing the soil between the existing rockery and the 
trunks of the trees. It is likely that large structural roots will be encountered if excavation occurs 
beneath the existing rockery. I do not recommend cutting roots larger than three inch diameter within 
approximately 12 feet of trees 5 through 7. 
 
Based on proposed plans, the proposed driveway expansion will utilize the existing rockery to minimize 
the impact to trees 5 through 8. In my opinion, utilizing the existing rockery to construct the proposed 
retaining wall in the area south of the driveway will limit the construction impacts to trees 5 through 8. 
The trees should be reassessed for construction impacts when design plans have been finalized.  
 
Tree 8 is a 14.9 inch western redcedar located adjacent to the asphalt parking area approximately three 
feet south of the rockery. I do not recommend cutting roots larger than three inch diameter within 
approximately six feet of the trunk of tree 8.  
 
When excavation must occur near trees 5 through 8, a hand shovel should be used when roots larger 


than one inch are encountered. Only use mechanical or power tools for digging where encountering 


roots is not anticipated. Mechanical excavation equipment could possibly rip and shatter roots causing 


unnecessary damage. To the extent possible do not cut roots over two inches to accommodate the 


driveway expansion. If root cuts are required, roots should be exposed by hand then cleanly cut with a 


sharp implement to promote occlusion of the wound and encourage re-growth. Any root cuts three 


inches and greater should be monitored and assessed by a qualified arborist. 


Trees 9 through 11 are located north of the existing driveway. Tree 9 is a 47 inch diameter at standard 
height (DSH) Douglas-fir located approximately 12 inches north of the existing driveway. Tree 10 is 
located approximately three feet north of the existing driveway. Trees 9 and 10 likely have large 
structural roots extending under the existing driveway.  
 
I recommend abandoning the existing driveway asphalt in place in the area of trees 9 through 11. Using 
heavy equipment to remove the asphalt will likely cause significant disturbance to the root systems of 
these trees and negatively impact the long term health of trees 9 through 11. Asphalt that is required to 
be removed for the driveway expansion should be limited to as little as feasible to carry out the 
expansion to the south side of the driveway.  
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Based on conversations with the client the existing asphalt is proposed to be abandoned in place. The 
existing asphalt is proposed to be cut as close as possible to the south edge of the driveway with the 
existing asphalt remaining in place to avoid disturbing the root systems of the adjacent trees.  
 
Use of heavy equipment should be limited to the asphalt area of the driveway. Heavy equipment can 
compact soil and damage roots creating site condition unfavorable to the long term health of the trees.  
 
I do not recommend cutting roots larger than three inch diameter within approximately 30 feet of trees 
9 through 11. Cutting large roots closer than approximately 5 to 8 times the trunk diameter of a large 
conifer tree can negatively impact the tree and potentially create a structurally unstable tree.  
 
Tree 12 is a 38.4 inch Douglas-fir located adjacent to the existing asphalt driveway near the entry way to 
an adjacent property. This tree is located west of the area of the proposed driveway expansion. It is 
possible the tree has roots extending east beneath the asphalt. Excavation in the area of tree 12 should 
be carefully carried out to avoid cutting roots and negatively impacting the health of this tree.  
 
For tree 12, I recommend adhering to the same precautions and tree protection measures 
recommended for trees 9 through 11.  
 
For all trees impacted by the proposed driveway expansion I recommend that a qualified arborist assess 
root cuts greater than two inch diameter.  
 
Recommendations 


• Obtain all necessary permits from the City of Mercer Island prior to beginning site work.  


• Obtain all necessary permits from the U.S. Department of Fish and Wildlife pertaining to the 
bald eagle nest within 660 feet of the site. Tree removal may be restricted. 


• Have impacted trees reassessed once design plans and construction methods for the retaining 
wall have been finalized.  


• Qualified arborist should be on site during excavation work to monitor impacts to trees.  
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Photographs 
 
 


 
Photo 1: Looking down the driveway when entering from W Mercer Way. Arrows indicate trees 9 and 10.  


 
 


 
Photo 2: Looking northeast up the driveway towards W Mercer Way. Yellow arrow indicates tree 9. Red arrow 
indicates approximate location of driveway expansion. Blue arrow indicates approximate location of the existing 
rockery extending east located 1 to 2 feet north of trees 5 through 8.  
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Photo 3. Tree 4 located adjacent to the south side of the existing driveway. The tree will need to be removed to 
accommodate the driveway expansion.  
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Photo 4. Showing trees 5 through 8 from right to left, rockery, and existing driveway located north of the trees. 
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Photo 5. Showing tree 12 located adjacent to the west side of the driveway. The proposed driveway expansion is 
taking place on the opposite side of the driveway across from tree 12.  
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Glossary 
 
ANSI A300:  American National Standards Institute (ANSI) standards for tree care 
basic assessment:  detailed visual inspection of a tree and surrounding site that may include the use of 


simple tools.  It requires that a tree risk assessor walk completely around the tree trunk looking at 
the site, aboveground roots, trunk, and branches (ISA 2013) 


chlorotic:   foliage with whitish or yellowish discoloration caused by lack of chlorophyll 
codominant stems:   stems or branches of nearly equal diameter, often weakly attached (Matheny et al. 
 1998) 
cracks:   defects in trees that, if severe, may pose a risk of tree or branch failure (Lilly 2001) 
crown:   the aboveground portions of a tree (Lilly 2001) 
crown cleaning:  selective pruning to remove one or more of the following parts: dead, diseased, and/or 


broken branches (ANSI A300) 
DBH or DSH:   diameter at breast or standard height; the diameter of the trunk measured 54 inches (4.5 


feet) above grade (Matheny et al. 1998) 
deciduous:   tree or other plant that loses its leaves sometime during the year and stays leafless 


generally during the cold season (Lilly 2001) 
ISA: International Society of Arboriculture 
included bark:   bark that becomes embedded in a crotch between branch and trunk or between 


codominant stems and causes a weak structure (Lilly 2001) 
level(s) of assessment:  categorization of the breadth and depth of analysis used in an assessment (ISA 


2013) 
mitigation:   process of reducing damages or risk (Lilly 2001) 
moment:  a turning, bending, or twisting force exerted by a lever, defined as the force (acting 


perpendicular to the lever) multiplied by the length of the lever (ISA 2013) 
owner/manager:  the person or entity responsible for tree management or the controlling authority 


that regulates tree management (ISA 2013) 
retain and monitor:  the recommendation to keep a tree and conduct follow-up assessments after a 


stated inspection interval (ISA 2013) 
significant size:    a tree measuring 6” DSH or greater  
snag: a tree left partially standing for the primary purpose of providing habitat for wildlife   
sounding:  process of striking a tree with a mallet or other appropriate tool and listening for tones that 


indicate dead bark, a thin layer of wood outside a cavity, or cracks in wood (ISA 2013) 
structural defects:   flaws, decay, or other faults in the trunk, branches, or root collar of a tree, which 


may lead to failure (Lilly 2001) 
Visual Tree Assessment (VTA):  method of evaluating structural defects and stability in trees by noting 


the pattern of growth. Developed by Claus Mattheck (Harris, et al 1999) 
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Appendix A - Limits of Assignment 
 
Unless stated otherwise: 1) information contained in this report covers only those trees that were 
examined and reflects the condition of those trees at the time of inspection; and 2) the inspection is 
limited to visual examination of the subject trees without dissection, excavation, probing, climbing, or 
coring unless explicitly specified.  There is no warranty or guarantee, expressed or implied, that 
problems or deficiencies of the subject trees may not arise in the future.   
 
Tree Solutions did not review any reports or perform any tests related to the soil located on the subject 
property unless outlined in the scope of services.  Tree Solutions staff are not and do not claim to be 
soils experts.  An independent inventory and evaluation of the site’s soil should be obtained by a 
qualified professional if an additional understanding of the site’s characteristics is needed to make an 
informed decision.  
 
A Hazard Tree is defined as a tree that has been assessed and determined to have characteristics that 
make it an unacceptable risk for continued retention.  A hazard tree, or a hazardous component, exist 
when the sum of the risk factors equals or exceeds a predetermined threshold of risk. The 
predetermined threshold for risk and the actions required to reduce the risk below that threshold is 
established by the risk manager. 
 
As a Qualified Tree Risk Assessor, my job is to provide the risk manager, in most cases the property 
owner, with technical information required to make informed decisions.  The risk manager must make 
the decision about how to implement the actions required to reduce risk to acceptable levels.   
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Appendix B - Methods  
 
I evaluated tree health and structure utilizing visual tree assessment (VTA) methods. The basis behind 
VTA is the identification of symptoms, which the tree produces in reaction to a weak spot or area of 
mechanical stress. A tree reacts to mechanical and physiological stresses by growing more vigorously to 
reinforce weak areas, while depriving less stressed parts (Mattheck & Breloer 1994). An understanding 
of the uniform stress allows me to make informed judgments about the condition of a tree.  
 
I measured the diameter at standard height (DSH) of each tree, typically at 54 inches above grade. 
If a tree had multiple stems, I measured each stem individually at standard height and determined a 
single-stem equivalent diameter by taking the average of the stem diameters, as established by the RZC. 
 
I used a steel soil probe to test soil depths. 
 
Tree health considers crown indicators including foliar density, size, color, stem shoot extensions, decay, 
and damage. We have adapted our ratings based on the Purdue University Extension Formula Values for 
health condition. These values are a general representation used to assist in arborists in assigning ratings. 
Tree health needs to be evaluated on an individual basis and may not always fall entirely into a single 
category, however, I assigned a single condition rating for ease of clarity. 
 
Excellent 
Perfect specimen with excellent form and vigor, well-balanced crown. Normal to exceeding shoot length 
on new growth. Leaf size and color normal. Trunk is sound and solid. Root zone undisturbed. No apparent 
pest problems. Long safe useful life expectancy for the species.  
 
Good 
Imperfect canopy density in few parts of the tree, up to 10 percent of the canopy. Normal to less than ¾ of 


typical growth rate of shoots and minor deficiency in typical leaf development. Few pest issues or damage, 
and if they exist they are controllable or tree is reacting appropriately. Normal branch and stem 
development with healthy growth. Safe useful life expectancy typical for the species. 
 
Fair 
Crown decline and dieback up to 30 percent of the canopy. Leaf color is somewhat chlorotic/necrotic with 
smaller leaves and “off” coloration. Shoot extensions indicate some stunting and stressed growing 
conditions. Stress cone crop is clearly visible. Obvious signs of pest problems contributing to a lesser 
condition. Control might be possible. I found some decay areas in the main stem and branches. Below average 
safe useful life expectancy 
 
Poor 
Lacking full crown, more than 50 percent decline and dieback, especially affecting larger branches. 
Stunting of shoots is obvious with little evidence of growth on smaller stems. Leaf size and color reveals 
overall stress in the plant. Insect or disease infestation may be severe and uncontrollable. Extensive decay 
or hollows in branches and trunk. Short safe useful life expectancy. 
 
Tree health condition ratings have been adapted from the Purdue University Extension bulletin FNR-473-
W - Tree Appraisal 
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Appendix C - Assumptions & Limiting Conditions 


 
1. Consultant assumes that any legal description provided to Consultant is correct and that title to 


property is good and marketable.  Consultant assumes no responsibility for legal matters.  Consultant 
assumes all property appraised or evaluated is free and clear, and is under responsible ownership and 
competent management. 


2. Consultant assumes that the property and its use do not violate applicable codes, ordinances, statutes 
or regulations. 


3. Although Consultant has taken care to obtain all information from reliable sources and to verify the 
data insofar as possible, Consultant does not guarantee and is not responsible for the accuracy of 
information provided by others. 


4. Client may not require Consultant to testify or attend court by reason of any report unless mutually 
satisfactory contractual arrangements are made, including payment of an additional fee for such 
Services as described in the Consulting Arborist Agreement. 


5. Unless otherwise required by law, possession of this report does not imply right of publication or use 
for any purpose by any person other than the person to whom it is addressed, without the prior 
express written consent of the Consultant. 


6. Unless otherwise required by law, no part of this report shall be conveyed by any person, including 
the Client, the public through advertising, public relations, news, sales or other media without the 
Consultant‘s prior express written consent. 


7. This report and any values expressed herein represent the opinion of the Consultant, and the 
Consultant’s fee is in no way contingent upon the reporting of a specific value, a stipulated result, the 
occurrence of a subsequent event or upon any finding to be reported. 


8. All photographs included in this report were taken by Tree Solutions Inc. during the documented site 
visit, unless otherwise noted. 


9. Sketches, drawings and photographs in this report, being intended as visual aids, are not necessarily 
to scale and should not be construed as engineering or architectural reports or surveys.  The 
reproduction of any information generated by architects, engineers or other consultants and any 
sketches, drawings or photographs is for the express purpose of coordination and ease of reference 
only.  Inclusion of such information on any drawings or other documents does not constitute a 
representation by Consultant as to the sufficiency or accuracy of the information. 


10. Unless otherwise agreed, (1) information contained in this report covers only the items examined and 
reflects the condition of the those items at the time of inspection; and (2) the inspection is limited to 
visual examination of accessible items without dissection, excavation, probing, climbing, or coring.  
Consultant makes no warranty or guarantee, express or implied, that the problems or deficiencies of 
the plans or property in question may not arise in the future. 


11. Loss or alteration of any part of this Agreement invalidates the entire report.  







Table of Trees
3879 W Mercer Way, 98040


Date of Inventory:  3.5.2018
Table Prepared:  3.26.2018


Tree 
ID Scientific Name Common Name


DSH 
(inches)


Health 
Condition


Structural 
Condition North East South West


Exceptional 
Threshold


Exceptional 
(yes/no)


Proposed 
Action Notes


1 Crataegus monogyna Singleseed hawthorne 7.4 Good Fair 15 13 10 10 36.0 no Retain Approximately 16 inches south of 
the asphalt driveway. Phototropic 
lean to the north over driveway. Ivy 
obscuring the base.


2 Crataegus monogyna Singleseed hawthorne 5.0 Good Fair 4 4 15 5 36.0 no Retain


3 Crataegus monogyna Singleseed hawthorne 4.8 Fair Fair 13 15 15 3 36.0 no Retain Heavy lean to the southwest.


4 Pseudotsuga menziesii Douglas‐fir 14.1 Good Fair 11 14 8 4 30.0 no Remove Broken top, phototropic canopy to 
the north. Approximately 3 feet 
south of the asphalt. Will likely need 
to be removed to accommodate 
driveway expansion.


5 Thuja plicata Western redcedar 29.0 Good Good 12 16 20 13 30.0 no Retain 6.5 feet east of tree 6. Rock 
retaining wall approximately 16 
inches north of trunk. 


6 Thuja plicata Western redcedar 20.2 Good Good 12 8 20 8 30.0 no Retain Ivy removed from trunk. 
Approximately south of rock 
retaining wall. 


7 Thuja plicata Western redcedar 31.7 Good Good 11 12 18 10 30.0 yes Retain Rock retaining wall approximately 2 
feet to the north. Asphalt 
approximately 1 foot to the south. 
Girdling root to the south about 1 
inch diameter. Roots likely disturbed 
from previous work to the south.


8 Thuja plicata Western redcedar 14.9 Good Poor 14 17 14 6 30.0 no Retain Topped at 20 feet. Adjacent to the 
asphalt to the south. Approximately 
3 feet south of the rock retaining 
wall. 


Drip line Radius (feet)
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Table of Trees
3879 W Mercer Way, 98040


Date of Inventory:  3.5.2018
Table Prepared:  3.26.2018


Tree 
ID Scientific Name Common Name


DSH 
(inches)


Health 
Condition


Structural 
Condition North East South West


Exceptional 
Threshold


Exceptional 
(yes/no)


Proposed 
Action Notes


9 Pseudotsuga menziesii Douglas‐fir 47.0 Good Good 21 19 30 24 30.0 yes Retain Approximately 12 inches north of 
the asphalt driveway. Bird activity at 
the base, superficial excavation in 
the bark. Broken top. Slightly thin 
canopy. Several dead branches. 132 
feet tall, 75 percent LCR. Should be 
monitored for health. 


10 Pseudotsuga menziesii Douglas‐fir 23.7 Good Fair 5 12 18 9 30.0 no Retain Phototropic lean to the south. 
Broken top. Approximately 3 feet 
north of the asphalt, 75 percent 
LCR. 


11 Pseudotsuga menziesii Douglas‐fir 43.7 Good Good 29 25 27 19 30.0 yes Retain Heavy pitch flow on the trunk up to 
20 feet. Possible crack on the north 
at 25 feet. Former crack on the 
south at 15 feet. Trunk buried on 
the east by approximately 3 feet. 


12 Pseudotsuga menziesii Douglas‐fir 38.4 Good Good 20 21 22 19 30.0 yes Retain Located at the edge of the west side 
of the driveway, asphalt adjacent to 
the trunk. 
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S:DSG/FORMS/2017Forms/WaterMeterSizingWorksheet


CITY OF MERCER ISLAND 
DEVELOPMENT SERVICES GROUP 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 
Inspection Requests:  Online: www.MyBuildingPermits.com  VM: 206.275.7730 


Residential Water Meter Sizing Worksheet


Owner’s Name: Main Permit # 


Site Address: Water Permit # 


Fixture Type 


Number of Fixtures 
Fixture 
Units 


Total Units New 
(For replacement, list as existing) 


Existing 
Total 


Fixtures 


Bathtub or Combination Bath/Shower x   4 = 


3/4” Bathtub Fill Valve (Soaker Tubs) x 10 = 


Shower (per head) x   2 = 


Sink x   1 = 


Toilet x   2.5 = 


Bidet x   1 = 


Kitchen Sink x   1.5 = 


Dishwasher x   1.5 = 


Bar Sinks & Ice Makers x   1 = 


Clothes Washer x   4 = 


Laundry Sink x   1.5 = 


Drinking Fountain x   0.5 = 


Hose Bibs  (first) 
     Each additional 


x   2.5 
x   1 


= 
= 


Lawn Sprinkler Irrigation/per head x   1 = 


Other: x   0 = 


TOTAL UNITS = 


For Official Use Only 


REQUIRED SERVICE SIZE 
Requirements are based per 2015 U.P.C., Chapter 6, Table 610.4 


Existing Meter Size: Meter Number: 


Upsize:  ☐ Yes    ☐   No  If yes the code requires: ☐ 5/8”  ☐   ¾”  ☐  1”  ☐  1 ½“  ☐ 2”   ☐  Larger:


Map Page & Hydrant #: Required Supply Line Size: 


Distance from meter to farthest 
Fixture outlet (in feet): 


Required Service Line Size:   
(from water main to meter) 


Known Static Pressure: 
(Otherwise use 65lb/in) 


*REQUIRED METER SIZE:


Height difference (in feet): ** Pressure Reducing valve required:  ☐ Yes  ☐  No 


Minus if Building Higher – x .5 


Building Design P.S.I. 


*Meter installation DEPOSIT for these items.  Additional charges may be incurred for time and materials
**Pressure Reducing valve is required if the known water pressure is in excess of 80 psi.





		Owner's Name: Edward Talerman

		Water Permit #: 

		Permit #: 

		Site Address: 3879 West Mercer Way, Mercer Island, WA 98040

		a: 1

		TOTAL: 59

		A: 

		aA: 1

		T1: 4

		b: 0

		B: 

		bB: 0

		c: 3

		C: 

		cC: 3

		T2: 0

		d: 6

		D: 

		dD: 6

		T4: 6

		e: 5

		E: 

		eE: 5

		T5: 12.5

		f: 0

		F: 

		fF: 0

		T6: 0

		g: 1

		G: 

		gG: 1

		T7: 1.5

		h: 1

		H: 

		hH: 1

		T8: 1.5

		i: 0

		I: 

		iI: 0

		T9: 0

		j: 1

		J: 

		jJ: 1

		T10: 4

		k: 1

		K: 

		kK: 1

		T11: 1.5

		l: 0

		L: 

		lL: 0

		m: 4

		M: 

		mM: 4

		n: 

		N: 

		nN: 0

		T13: 10

		T14: 0

		o: 12

		O: 

		oO: 12

		T15: 12

		p: 

		P: 

		T3: 6

		T12: 0

		pP: 0

		T16: 0.00
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Project No. TS - 6172 
Arborist Report 


TO: Ed Talerman 


SITE: 3879 W Mercer Way, 98040 


RE: Inventory and Assessment of Site Trees 


DATE: August 21, 2018 


PROJECT ARBORIST: Michael Tomco  
ISA Certified Arborist #PN- 8432A 


REVIEWED BY: Katie Hogan  
ISA Certified Arborist #PN- 8078A 
ISA Qualified Tree Risk Assessor 


 Josh Petter 
 ISA Certified Arborist #PN-8406A 
 
ATTACHED: Table of Trees, Site Map, Proposed Driveway Site Map  


 
 
Summary 
Nineteen (19) trees were tagged and assessed at the above-addressed site that meet the definition of a 
large tree. Based on the City of Mercer Island Municipal Code (MICC 19.10) a large (Regulated) tree is 
defined as a tree measuring ten (10) inches or greater in diameter. Five (5) additional trees were tagged 
and assessed that measured less than ten (10) inches, specifics for all trees are located in the attached 
Table of Trees.  
 
In accordance with MICC 19.10.060 thirty (30) percent of large regulated trees on a site associated with 
property development must be retained.  
 
Of the trees assessed on site, nine (9) meet the criteria for exceptional trees (1335, 1336, 1337, 1341, 
1344, 1348, 1350, 1352, 1356). Exceptional trees are defined as trees with a diameter of more than 
thirty-six (36) inches, or with a diameter that is equal to or greater than the diameter listed in the 
Exceptional Tree Table (MICC 19.16.010).  
 
Thirteen (13) additional trees were captured in this assessment that are located off-site but had 
canopies overhanging the subject property. These trees are labeled as trees A through M in the attached 
Table of Trees.  
 
Tree 1340 is located approximately 6 feet south of the existing structure and has an average drip line of 
18 feet. This tree is not a good candidate for retention due to the likely disturbance to the critical root 
zone from construction related activity.  
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Based on a Critical Area map provided by the City of Mercer Island, the west portion of the property is 
located in a steep slope critical area.  
 
Based on the map provided by the City of Mercer Island Information and Geographic Services this site is 
located within 660 feet of a bald eagle nest. According to the online permit recommendation tool 
provided by the U.S. Department of Fish and Wildlife a permit may be necessary for carrying out tree 
removal. The need for a permit may vary depending on whether the removal takes place during bald 
eagle nesting season. I recommend using the online tool provided by the U.S. Department of Fish and 
Wildlife at: https://www.fws.gov/pacific/eagle/permit_types/do_i_need_a_permit.html. 
 
 
Assignment & Scope of Report 
This report outlines the site inspection by Michael Tomco, of Tree Solutions Inc, on 12/5/2017. I was 
asked to visit the site and assess the trees on site. I was asked to produce an Arborist Report 
documenting my findings and management recommendations. Ed Talerman, owner of the property, 
requested these services for project planning purposes. 
 
Specifics for each tree can be found in the attached table of trees. Site maps and photographs are 
followed by a glossary and list of references. Limits of assignment can be found in Appendix A. Methods 
can be found in Appendix B. Assumptions and limiting conditions can be found in Appendix C.  
 
 
Observations 
The Site and History 
The 30,000 square foot site fronts W Mercer Way and is located within the City of Mercer Island. One 
single-family residence currently exists on site. 
 
A driveway is proposed to be constructed on the site which would likely require the removal of 
exceptional trees. The proposed driveway would also likely require the removal of city owned trees 
located in the right of way adjacent to W Mercer Way.  
 
The Trees 
Twenty four trees exist on site, nine of which are exceptional. Nineteen trees are large (Regulated) 
trees. Five trees are small trees, under ten inches, these trees were tagged and assessed with 
approximate location noted on the attached site map.    
 
The majority of trees on site are Douglas-fir (Pseudotsuga menziesii). Additional trees on site include 
western white pine (Pinus monticola), grand fir (Abies grandis), pin oak (Quercus palustris), red maple 
(Acer rubrum), western redcedar (Thuja plicata), Pacific madrone (Arbutus menziesii), red alder (Alnus 
rubra), and apple (Malus sp.).  
 
Trees 1335 through 1341 are Douglas-fir (Pseudotsuga menziesii) trees in good health and structural 
condition.  
 
Tree 1340 is located approximately 6 feet south of the residence, the tree has a bulge at the base and a 
buried trunk to the east (Photo 2).  
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Trees 1338 and 1341 are Douglas-fir trees located adjacent to the existing asphalt driveway. Based on 
conversations with the Client the existing asphalt driveway will be removed, the area will be regraded, 
and a retaining wall will be constructed. 
 
Tree 1345 is a pin oak (Quercus palustris) in fair health and structural condition. The tree has 
Ganoderma fruiting bodies emerging on the trunk at the base and a lean to the north. The tree has been 
heavily pruned in the past with large pruning cuts that have not sealed over. The tree demonstrates low 
vigor (Photo 3).  
 
Tree 1347 is a western redcedar in good health and structural condition. A sprinkler head is located near 
the tree and is spraying water on the trunk at approximately four feet.  
 
Trees 1350 and 1351 are located at the edge of a steep slope leading to Lake Washington. These trees 
are likely contributing to the stability of the slope.  
 
 
Discussion 
The attached Table of Trees includes the recommended Limits of Disturbance for the site trees. These 
limits are the radial area that is recommended for protection to limit impacts to the trees critical root 
zones. This area was determined using guidelines outlined in the International Society of Arboriculture 
(ISA) Best Management Practices: Managing Trees During Construction.  These numbers are based on 
species tolerance to construction damages, relative tree age, and trunk diameter. I applied a factor of 
five (5) times the trunk diameter for the species of trees found on site. 
 
Encroachment within the limits of allowable disturbance for protected trees may be feasible without 
damaging trees if appropriate tree protection measures are in place. This should be determined on a 
case-by-case basis by a qualified arborist.  
 
Based on proposed site plans tree 1340 is not a good candidate for retention due to likely construction 
impacts. The tree is located approximately six feet south of the existing residence. The root flare of the 
tree was buried by approximately 12 to 16 inches which could negatively impact the health of the tree.  
 
Tree 1345 demonstrates low vigor, had approximately 50 percent of the canopy removed, and has 
Ganoderma fruiting bodies emerging on the trunk. In my opinion, this tree is not a good candidate for 
retention.  
 
Tree 1347 should have the sprinkler head nearby adjusted so the water is not spraying the trunk of the 
tree.  
 
 
Driveway construction 
Trees 1337, 1338, and 1341 have drip lines overhanging the existing asphalt driveway. Based on the 
proposed site plans the asphalt driveway will be removed allowing for the construction of a proposed 
retaining wall to be placed approximately 14 feet from tree 1338 and 17 feet from tree 1341. The 
existing driveway area beyond the retaining wall to the west is proposed to be regraded.   







Ed Talerman – 3879 W Mercer Way  
August 21, 2018         page 4 of 12 


2940 Westlake Ave. N #200   ·   Seattle, WA 98109   ·   Phone 206.528.4670   
w w w . t r e e s o l u t i o n s . n e t  


In my opinion, trees 1337, 1338 and 1341 can likely be retained if proper tree protection measures are 
implemented. If possible, I recommend not encroaching within the minimum limit of allowable 
disturbance of 12 feet for tree 1338 and 15 feet for tree 1341. 
 
It is likely that tree roots will be encountered under the asphalt as it is removed from the area near the 
trees. I recommend proceeding with caution when removing the existing asphalt. If possible, the asphalt 
should be pulled back in slabs away from the adjacent trees without requiring heavy equipment to enter 
the drip line of the trees. If this is not possible, the asphalt should be broken using hand tools working 
away from the trunk of the tree. Heavy equipment could potentially rip and shatter tree roots causing 
unnecessary wounding and decay in structural roots. Soil compaction within the drip line of trees 1337, 
1338, and 1341 should be avoided as it could potentially negatively impact the long term health of the 
trees.  
 
When excavating next to a tree a hand tools should be used when possible. To the extent possible do 
not cut roots over 3 inches. If root cuts are required, roots should be exposed by hand then cleanly cut 
with a sharp implement to promote occlusion of the wound and encourage re-growth. Any root cuts 3 
inches and greater should be monitored and assessed by a qualified arborist. 
 
Douglas-fir trees demonstrate poor / good relative tolerance to development impacts, they are tolerant 
of fill soil if limited to one-quarter of the root zone, they are tolerant of root pruning, but intolerant to 
poor drainage. 
 
Detailed grading plans are not yet available for the driveway. In order to minimize impacts to retained 
trees adjacent to the proposed driveway, the existing grade should be maintained or raised if feasible. 
Lowering the grade may result in root loss to adjacent trees. Alternative construction practices such as 
air or hydro-excavation may be necessary within tree protection areas to minimize ripping or tearing of 
roots. If it is necessary to lower the grade slightly to achieve compaction rates and prepare the 
subgrade, the soil could be removed using air or hydro-excavation to reach the desired grade while 
allowing roots to be retained. Crushed gravel or rock can then be layered on top of the surface and 
compacted to prepare the subgrade.  
 
 
Tree Replacement  
Tree replacement is required following the removal of trees on development sites. Tree replacement for 
this site is calculated as follows based on the below table.   
  
Exceptional trees that are removed are required to be replaced at a ratio of 6:1. Tree 1338 has a DSH of 
29.9 inches and if removed would require replacement trees at 3:1. It is possible that additional site 
trees or adjacent trees with overhanging canopies could be disturbed depending on the final placement 
of the driveway and the disturbance caused by construction activity.  
 
Bald Eagle Nesting Site 
Based on a map provided by the City of Mercer Island, the site is located within 660 feet of a bald eagle 
nest. It is possible that removing trees on the site would require approval from the U.S. Department of 
Fish and Wildlife. Removals may be restricted to months outside of the bald eagle nesting season of 
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January 1st through August 31st.  The U.S. Department of Fish and Wildlife maintains a permit 
recommendation tool at: https://www.fws.gov/pacific/eagle/permit_types/do_i_need_a_permit.html. 
 
 
Figure 1. Tree Replacement Ratios (MICC 19.10.070) 


Tree Replacement Ratios 
Diameter of Removed Tree 
(measured 4.5’ above ground) 


Number of Replacement Trees 
Required 


Less than 10 inches 1 
10 inches up to 24 inches 2 
24 up to 36 inches 3 
More than 36 inches and any 
exceptional tree(s) 


6 


 
 
 
 
 
Recommendations 


Obtain permits from the City of Mercer Island prior to beginning site work. 
Obtain all necessary permits from the U.S. Department of Fish and Wildlife pertaining to the 
bald eagle nest within 660 feet of the site. Tree removal may be restricted.  
Obtain permission from the City Arborist to remove tree 1340. 
Obtain permission from the City Arborist before carrying out any site work that may disturb the 
trees located in the right of way adjacent to W Mercer Way.  
Remove or reduce tree 1345 to a wildlife snag. 
Adjust the sprinkler head to avoid tree 1347. 
Protect and retain all trees located on adjacent properties with overhanging canopies. 
Establish tree protection around all trees adjacent to development.  


o Tree protection fencing should encompass the entire Limits of Allowable Disturbance 
Area as shown in the attached Table of Trees unless alternative tree protection 
measures are determined by a qualified arborist to be suitable to ensure tree viability.  
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Photographs 
 


 
Photo 1: The blue arrow indicates grouping of trees labeled as tree B on the site map.  
 
 


 
Photo 2: Tree 1340 showing buried trunk and bulge at the base. The tree should be monitored for any change in 
health condition.  
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Photo 3: Tree 1347 showing Ganoderma fruiting bodies on the trunk of the tree at the base.  
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Glossary 
 
ANSI A300:  American National Standards Institute (ANSI) standards for tree care 
basic assessment:  detailed visual inspection of a tree and surrounding site that may include the use of 


simple tools.  It requires that a tree risk assessor walk completely around the tree trunk looking at 
the site, aboveground roots, trunk, and branches (ISA 2013) 


chlorotic:   foliage with whitish or yellowish discoloration caused by lack of chlorophyll 
codominant stems:   stems or branches of nearly equal diameter, often weakly attached (Matheny et al. 
 1998) 
cracks:   defects in trees that, if severe, may pose a risk of tree or branch failure (Lilly 2001) 
crown:   the aboveground portions of a tree (Lilly 2001) 
DBH or DSH:   diameter at breast or standard height; the diameter of the trunk measured 54 inches (4.5 


feet) above grade (Matheny et al. 1998) 
deciduous:   tree or other plant that loses its leaves sometime during the year and stays leafless 


generally during the cold season (Lilly 2001) 
evergreen:   tree or plant that keeps its needles or leaves year round; this means for more than one 


growing season (Lilly 2001) 
ISA: International Society of Arboriculture 
included bark:   bark that becomes embedded in a crotch between branch and trunk or between 


codominant stems and causes a weak structure (Lilly 2001) 
level(s) of assessment:  categorization of the breadth and depth of analysis used in an assessment (ISA 


2013) 
limited visual assessment:  a visual assessment from a specified perspective such as foot, vehicle, or 


aerial (airborne) patrol of an individual tree or a population of trees near specified targets to identify 
specified conditions or obvious defects (ISA 2013) 


mitigation:   process of reducing damages or risk (Lilly 2001) 
moment:  a turning, bending, or twisting force exerted by a lever, defined as the force (acting 


perpendicular to the lever) multiplied by the length of the lever (ISA 2013) 
monitoring:   keeping a close watch; performing regular checks or inspections (Lilly 2001) 
owner/manager:  the person or entity responsible for tree management or the controlling authority 


that regulates tree management (ISA 2013) 
pathogen:   causal agent of disease (Lilly 2001) 
phototropic growth:  growth toward light source or stimulant ( Harris et al.1999) 
retain and monitor:  the recommendation to keep a tree and conduct follow-up assessments after a 


stated inspection interval (ISA 2013) 
snag: a tree left partially standing for the primary purpose of providing habitat for wildlife   
structural defects:   flaws, decay, or other faults in the trunk, branches, or root collar of a tree, which 


may lead to failure (Lilly 2001) 
Visual Tree Assessment (VTA):  method of evaluating structural defects and stability in trees by noting 


the pattern of growth. Developed by Claus Mattheck (Harris, et al 1999) 
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Appendix A - Limits of Assignment 
 
Unless stated otherwise: 1) information contained in this report covers only those trees that were 
examined and reflects the condition of those trees at the time of inspection; and 2) the inspection is 
limited to visual examination of the subject trees without dissection, excavation, probing, climbing, or 
coring unless explicitly specified.  There is no warranty or guarantee, expressed or implied, that 
problems or deficiencies of the subject trees may not arise in the future.   
 
Tree Solutions did not review any reports or perform any tests related to the soil located on the subject 
property unless outlined in the scope of services.  Tree Solutions staff are not and do not claim to be 
soils experts.  An independent inventory and evaluation of the site’s soil should be obtained by a 
qualified professional if an additional understanding of the site’s characteristics is needed to make an 
informed decision.  
 
A Hazard Tree is defined as a tree that has been assessed and determined to have characteristics that 
make it an unacceptable risk for continued retention.  A hazard tree, or a hazardous component, exist 
when the sum of the risk factors equals or exceeds a predetermined threshold of risk. The 
predetermined threshold for risk and the actions required to reduce the risk below that threshold is 
established by the risk manager. 
 
As a Qualified Tree Risk Assessor, my job is to provide the risk manager, in most cases the property 
owner, with technical information required to make informed decisions.  The risk manager must make 
the decision about how to implement the actions required to reduce risk to acceptable levels.   
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Appendix B - Methods  
 
I evaluated tree health and structure utilizing visual tree assessment (VTA) methods. The basis behind 
VTA is the identification of symptoms, which the tree produces in reaction to a weak spot or area of 
mechanical stress. A tree reacts to mechanical and physiological stresses by growing more vigorously to 
reinforce weak areas, while depriving less stressed parts (Mattheck & Breloer 1994). An understanding 
of the uniform stress allows me to make informed judgments about the condition of a tree.  
 
I measured the diameter at standard height (DSH) of each tree, typically at 54 inches above grade. 
If a tree had multiple stems, I measured each stem individually at standard height and determined a 
single-stem equivalent diameter by using the method outlined in the Guide for Plant Appraisal, 9th 
Edition.  
 
I used a steel soil probe to test soil depths. I used binoculars to inspect the upper parts of the trees. 
 
Tree health considers crown indicators including foliar density, size, color, stem shoot extensions, decay, 
and damage. We have adapted our ratings based on the Purdue University Extension Formula Values for 
health condition. These values are a general representation used to assist in arborists in assigning ratings. 
Tree health needs to be evaluated on an individual basis and may not always fall entirely into a single 
category, however, I assigned a single condition rating for ease of clarity. 
 
Excellent 
Perfect specimen with excellent form and vigor, well-balanced crown. Normal to exceeding shoot length 
on new growth. Leaf size and color normal. Trunk is sound and solid. Root zone undisturbed. No apparent 
pest problems. Long safe useful life expectancy for the species.  
 
Good 
Imperfect canopy density in few parts of the tree, up to 10 percent of the canopy. Normal to less than ¾ of 
typical growth rate of shoots and minor deficiency in typical leaf development. Few pest issues or damage, 
and if they exist they are controllable or tree is reacting appropriately. Normal branch and stem 
development with healthy growth. Safe useful life expectancy typical for the species. 
 
Fair 
Crown decline and dieback up to 30 percent of the canopy. Leaf color is somewhat chlorotic/necrotic with 
smaller leaves and “off” coloration. Shoot extensions indicate some stunting and stressed growing 
conditions. Stress cone crop is clearly visible. Obvious signs of pest problems contributing to a lesser 
condition. Control might be possible. I found some decay areas in the main stem and branches. Below average 
safe useful life expectancy 
 
Poor 
Lacking full crown, more than 50 percent decline and dieback, especially affecting larger branches. 
Stunting of shoots is obvious with little evidence of growth on smaller stems. Leaf size and color reveals 
overall stress in the plant. Insect or disease infestation may be severe and uncontrollable. Extensive decay 
or hollows in branches and trunk. Short safe useful life expectancy. 
Tree health condition ratings have been adapted from the Purdue University Extension bulletin FNR-473-
W - Tree Appraisal
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Appendix C - Assumptions & Limiting Conditions 
 
1. Consultant assumes that any legal description provided to Consultant is correct and that title to 


property is good and marketable.  Consultant assumes no responsibility for legal matters.  Consultant 
assumes all property appraised or evaluated is free and clear, and is under responsible ownership and 
competent management. 


2. Consultant assumes that the property and its use do not violate applicable codes, ordinances, statutes 
or regulations. 


3. Although Consultant has taken care to obtain all information from reliable sources and to verify the 
data insofar as possible, Consultant does not guarantee and is not responsible for the accuracy of 
information provided by others. 


4. Client may not require Consultant to testify or attend court by reason of any report unless mutually 
satisfactory contractual arrangements are made, including payment of an additional fee for such 
Services as described in the Consulting Arborist Agreement. 


5. Unless otherwise required by law, possession of this report does not imply right of publication or use 
for any purpose by any person other than the person to whom it is addressed, without the prior 
express written consent of the Consultant. 


6. Unless otherwise required by law, no part of this report shall be conveyed by any person, including 
the Client, the public through advertising, public relations, news, sales or other media without the 
Consultant‘s prior express written consent. 


7. This report and any values expressed herein represent the opinion of the Consultant, and the 
Consultant’s fee is in no way contingent upon the reporting of a specific value, a stipulated result, the 
occurrence of a subsequent event or upon any finding to be reported. 


8. All photographs included in this report were taken by Tree Solutions Inc. during the documented site 
visit, unless otherwise noted. 


9. Sketches, drawings and photographs in this report, being intended as visual aids, are not necessarily 
to scale and should not be construed as engineering or architectural reports or surveys.  The 
reproduction of any information generated by architects, engineers or other consultants and any 
sketches, drawings or photographs is for the express purpose of coordination and ease of reference 
only.  Inclusion of such information on any drawings or other documents does not constitute a 
representation by Consultant as to the sufficiency or accuracy of the information. 


10. Unless otherwise agreed, (1) information contained in this report covers only the items examined and 
reflects the condition of the those items at the time of inspection; and (2) the inspection is limited to 
visual examination of accessible items without dissection, excavation, probing, climbing, or coring.  
Consultant makes no warranty or guarantee, express or implied, that the problems or deficiencies of 
the plans or property in question may not arise in the future. 


11. Loss or alteration of any part of this Agreement invalidates the entire report.  
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PROJECT OVERVIEW 


This Stormwater Site Plan Report is submitted to the City of Mercer Island; together with civil 
engineering plans to assist in permitting for the replacement of an existing residence on parcel 
number 776700-0010.  The report and analysis are in accordance with the Washington State 
Department of Ecology’s Stormwater Management Manual for the Puget Sound Basin (DOE or 
Ecology Manual) and the City of Mercer Island’s Storm Drainage Requirements.   


The project address is 3879 W. Mercer Way, southwest of W. Mercer Way and one lot north of 
Freeman Avenue/SE 40th Street.  The land slopes down to the south at about 15-18% overall, 
becoming very steep close to Lake Washington, but also with localized steeper areas.  The 
property totals 30,000 square feet.   


This project will replace the existing house and site hardscaping with a new house of similar size 
at the same location as the existing house.  The project will increase the impervious coverage on 
the site and easement across the adjacent property to the north by 816 square feet; from 5,456 
square feet to 6,272 square feet.   


MINIMUM REQUIREMENTS 


This report and the accompanying project plans meet the criteria listed in the City’s Storm 
Drainage Review and Permit Process.     


The following summary describes how this project will meet Minimum Requirements #1 through 
#5. 


Minimum Requirement #1: Preparation of Stormwater Site Plans 


This Drainage Report, together with the Civil Engineering Plans constitutes the Stormwater Site 
Plan for this project. 


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


The SWPPP includes the SWPPP plan drawing in the civil drawing set and the following 
narrative addressing the items in the SMMWW’s Construction Stormwater Pollution Prevention 
Plan Checklist.   


Construction SWPPP Narrative 


1. Construction Stormwater Pollution Prevention Elements 


Each proposed BMP is identified on the plans and described below, where justification is 
also provided wherever an element is not applicable to the site. 


Twelve (12) Required Elements – Construction Stormwater Pollution Prevention Plan 


The following list explains the pollution prevention decisions made for the twelve SWPPP 
elements. 


1. Preserve Vegetation/Mark Clearing Limits:  The 0.69-acre site is currently developed 
as a single-family residence with the impervious areas concentrated on the northeast 
side of the lot.  This project will construct the new house at the same location as the 
existing house, preserving trees and other vegetation on the lower portions of the lot.  
The clearing limits shown on the SWPPP ensure that the proposed construction 
activities will keep away from the steep slope areas on the site. 


2. Establish Construction Access: A single construction access point is shown and 
detailed on the SWPPP, entering the site at the asphalt driveway from W. Mercer Way 
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(aka Shoreclift Lane).  The proposed construction access will be over the existing 
asphalt driveway, which can be supplemented with a standard quarry spall BMP, if 
needed.  Need for a wheel wash is not anticipated due to the relatively small size of the 
site and project. 


3. Control Flow Rates: This project will add only 816 square feet of new impervious 
surface area and will control construction flow rates by preserving existing vegetation 
along the downhill side of the site and with silt fencing around the entire downhill and 
sloped sides of the site.   


4. Install Sediment Controls: Sediment controls for this residential site are shown on the 
SWPPP, and include silt fencing, catch basin protection, and a stabilized construction 
entrance, if required. 


5. Stabilize Soils: The Construction Sequence on the SWPPP stipulates cover practices 
for exposed soils to prevent erosion, including dry and wet season variations. 


6. Protect Slopes: The SWPPP plan notes include language for protecting temporary 
slopes and exposed grading. 


7. Protect Drain Inlets: Inlet protection is shown and detailed on the SWPPP plan for all 
proposed catch basins.  There are no existing catch basins in the vicinity. 


8. Stabilize Channels and Outlets: No conveyance channels are proposed.   


9. Control Pollutants: Due to the small nature of the site and project, construction-related 
pollutants are anticipated to be minimal; however, the pH level in storm runoff from 
construction sites can be too high if storm runoff comes in contact with concrete, 
cement, mortars or other Portland cement or lime-containing materials.  The contractor 
shall comply with BMP C253 (see Appendix) during construction of this project. 


10. Control Dewatering: If necessary, dewatering can likely be dealt with at the surface as 
surface runoff on this sloping site. 


11. Maintaining BMPs: Maintenance requirements for BMPs are included in the SWPPP 
notes. 


12. Manage the Project: The SWPPP notes include requirements for inspecting and 
managing the site. 


2. Project Description 


• The total project area is 0.69 acres 


• The total proposed impervious area is 6,272 sf. 


• The maximum proposed area to be disturbed is 13,120 sf, including the proposed offsite 
driveway improvements and storm drain extension. 


• The proposed project will require 385 cubic yards of excavation - 135 cy for the sitework 
elements and 250 cy for the building; and 225 cubic yards of fill – 175 cy for the sitework 
and 50 cy for the building.   


3. Existing Site Conditions 


The land slopes down to the south at about 23% in the area around the house, flattens to 
about 7 percent in the upper back yard, and then becomes very steep (70% to 100% slope) 
in the lowest portion of the back yard.  The site vegetation is lawn, landscaping, and large 
trees and bushes.        
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4. Adjacent Areas 


The project abuts W. Mercer Way on the northeast and is otherwise surrounded by private 
residential properties.  The land to the southwest of the property is similarly steep and 
slopes down to Lake Washington about 60 feet from the southwest property line.  There are 
no adjacent streams or wetlands that may be affected by the proposed site disturbance, but 
the hazard areas associated with the steep topography need to be taken into account.  The 
adjacent residential properties should be protected from construction disturbance to the 
maximum extent possible. 


5. Critical Areas 


According to the City’s GIS Portal mapping, site soils are sensitive to erosion and potential 
landslides, and the site is also mapped for seismic hazards and steep slopes. 


6. Soils 


According to the Natural Resources Conservation Service (NRCS), site soils are Kitsap Silt 
Loam, 15 to 30 percent slopes. 


7. Erosion Problem Areas 


The entire site is in an area mapped as a potential slide and erosion hazard area, and the 
lower portion of the site is also within a seismic and steep slope hazard area. 


8. Construction Phasing 


Construction phasing is not proposed.  Construction sequence follows:   


1) Hold an onsite pre-construction meeting. 


2) Flag or fence clearing limits. 


3) Install catch basin protection, if required. 


4) Grade and install construction entrance(s). 


5) Install perimeter protection (silt fence, brush barrier, etc.). 


6) Construct sediment pond(s) and/or trap(s), if required 


7) Construct surface water controls (interceptor dikes, pipe slope drains, etc.) 
simultaneously with clearing and grading for project development. 


8) Maintain TESC measures in accordance with City standards and manufacturer's 
recommendations. 


9) Relocate surface water controls or TESC measures, or install new measures so that 
as site conditions change, the TESC is always in accordance with Temporary Erosion 
and Sedimentation Control Requirements. 


10) Cover all areas that will be un-worked for more than two days during the wet season 
(Oct. 1 to April 30) or seven days during the dry season (May 1 to Sept. 30) with straw, 
wood fiber mulch, compost, plastic sheeting, or equivalent. 


11) Stabilize all areas within seven days of reaching final grade. 


12) Seed or sod any areas to remain un-worked for more than 30 days. 


13) Upon completion of the project, stabilize all disturbed areas and remove TESC 
measures if appropriate.  
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9. Construction Schedule 


a) Construction is proposed to begin in October 2018 and sitework completion is expected 
in September 2019. 


b) Wet Season Construction Activities outside the building footprint will be limited as much 
as possible, but all sitework construction activities must abide by the stipulations in the 
Erosion and Sediment Control Notes. 


10. Financial/Ownership Responsibilities 


Edward and Dyan Talerman 


11. Engineering Calculations 


A sediment trap is only anticipated in the event of wet season sitework construction.  Runoff 
model input and output used for sediment trap sizing are included in the Appendix. 


a) Sediment trap: SA = 2,080*Q2(15min) = 2,080*0.0747 = 155sf 


b) Diversions: Not applicable 


c) Waterways: Not applicable 


d) Runoff/Stormwater Detention Calculations: Not applicable for erosion control. 


Minimum Requirement #3: Source Control of Pollution 


Not Applicable. 


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


This property naturally drains to the southwest, and the property itself, and the parcel to the 
southwest include potential slide, steep slope, seismic, and erosion hazard areas, and there is 
no existing drainage conveyance across these sensitive areas.  To protect the sensitive areas 
on the site and the adjacent property, as well as Lake Washington, a stabilized drainage 
connection is proposed across the adjacent parcel to the south to convey site runoff to an 
existing outfall at the extension of Freeman Avenue.   


Minimum Requirement #5: Onsite Stormwater Management 


To meet minimum requirement #5, this project proposes to amend all disturbed soil in 
accordance with WSDOE Manual BMP T5.13 Post-Construction Soil Quality and Depth. 


Most on-site stormwater management BMPs are not practical on this already-developed sloping 
site.  Based on the City’s LID Infeasibility Map, dispersion is not feasible because the entire site 
is in an area mapped as a potential slide and erosion hazard area, and the lower portion of the 
site is also within a seismic and steep slope hazard area.  Infiltration is similarly not permitted 
based on the City’s Infiltration Infeasibility Map.   


Because neither dispersion, nor infiltration BMPs are feasible, and the property is very close to 
Lake Washington, the project proposes to construct a storm drain in a new easement across the 
adjacent parcel to the south, to convey site runoff to the existing 18-inch storm drain that flows 
down Freeman Avenue to the lake.  This would create a direct discharge connection from the 
property to a receiving water body.   


A rational method analysis shows that the 18-inch pipe has at least 13 cfs excess conveyance 
capacity beyond what is predicted during the 100-year design storm with the basin developed to 
the maximum allowed by zoning.  And for comparison, the 100-year flow predicted by WWHM 
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using 15-minute time steps is only 0.184 cfs, so directing the site runoff to this storm drain will 
not adversely impact its existing or future performance.  See Appendix for calculations. 


OFF-SITE ANALYSIS 


Except for parks and natural drainage corridors, the entire area surrounding this site is developed 
with single-family uses.  Uphill of the site, there is a storm drain flowing southeast on the south 
side of W. Mercer Way, with a catch basin midway along the project property that conveys road 
runoff north across W. Mercer Way, then southeast to Freeman Avenue, where it crosses back 
to the southwest, and down Freeman Avenue to Lake Washington. 


Downstream of the site, runoff from the project site area flows overland down the steep slope, 
across the adjacent property to Lake Washington.  Routing developed site runoff will reduce the 
risk of erosion on the steep slope between the site and Lake Washington. 


CONVEYANCE DESIGN 


Conveyance features for this project are limited to conveyance from pavement drains and roof 
and footing drain pipes to the drainage pipe in Freeman Avenue, as shown on the Civil/Sitework 
Improvements Plan.  Standard recommended residential pipe sizes will be sufficient for this 
purpose.   


FLOW CONTROL DESIGN 


Not applicable.  This project proposes a direct discharge pipe connection to an existing outfall to 
Lake Washington. 


WATER QUALITY DESIGN 


Not applicable.  The project proposes only 518 square feet of new PGIS. 


OPERATIONS & MAINTENANCE MANUAL 


This project is not subject to Minimum Requirement #9, Operation and Maintenance.  However, 
the storm drainage catch basins should be inspected regularly and any accumulated sediment 
removed before it can be transported downstream.   
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Summary of Impervious Areas 


WWHM Analysis for Sediment Trap Sizing 


Capacity Analysis for Downstream Storm Drain Connection 


 







Talerman-Simon Residence
Project No. 724-FSA
Date: 8/24/2018


Property: 30,000            0.69         
Disturbance Area: 13,120            0.30         (includes offsite pavement improvements


  and storm drain pipe connection)
Existing Impervious Surfaces (sf) (ac)
House Roof 1,730               0.04         
Carport Roof 644                  0.01         
Front walk 255                  0.01         
Front walk wall 10                    0.00         
back patio, etc 895                  0.02         
E wall 21                    0.00         
W wall 13                    0.00         
Driveway 1,888               0.04         


5,456               0.13         1,194       0.03         non roof/dwy


Proposed Impervious Surfaces (sf) (ac)
House Roof 2,726               0.06         
W hardscape 234                  0.01         
S hardscape 449                  0.01         
E hardscape 173                  0.00         
Front Stepping Stones 104                  0.00         
Front patio 180                  0.00         
Autocourt 2,021               0.05         
Asphalt infil (easmt) 385 0.01         
Total Impervious 6,272               0.14         1,140       0.03         non roof/dwy
Pervious 6,849               0.16         


 
New Imperv 816                  
New PGIS 518                   


Z:\FileServer\JOBS\700-799\724-fsa\reports\Talerman-Simon calcs.xlsxAreas
8/24/2018











Owner

Typewritten Text

Sediment Trap Sizing: SA = 2,080 x Q2 = 2,080x0.0747 = 155 sfWinter Construction: SA = 2,080 x Q10 = 2,080 x 0.1190 = 248 sf











Rational Method


Rational Method


Calculates the peak runoff


Q=CIRA


1) Compute Composite Runoff Coefficient CC:


A1 A2 A3 At, CC 


A 5.23 7.85 0 13.08 (tributary areas, acres)


L 100 100 0 (length along flowpath, ft)


S0 0.05 0.05 0.015 (slope along flowpath, ft/ft)


kr 20 7 15 (from Table 3.2.1.C --- pg 3-13)


C 0.9 0.25 0.2 0.51 (from Table 3.2.1.A --- pg 3-13)


2) Compute Peak Rainfall Intensity IR:


2a) First, compute Travel Time TC:


T1 T2 T3 Tc 


T 0 1 0 6.3 (travel time, min)


2b) Second, compute unit peak rainfall intensity factor, iR = aR*TC^-bR:


R = 100 (storm return frequency, years)


aR = 2.61 (coefficient from Table 3.2.1.B --- pg 3-13)


bR = 0.63 (coefficient from Table 3.2.1.B --- pg 3-13)


iR = 0.82


2c) Third, compute IR = PR*iR:


PR = 3.9 (precipitation, in)


IR = 3.19


3) Compute Peak Runoff Rate, QR = CIRA:


QR = 21.3 cfs


Page 1







SECTION 4.2 PIPES, OUTFALLS, AND PUMPS 
 


 
 


FIGURE 4.2.1.F  NOMOGRAPH FOR SIZING CIRCULAR DRAINS FLOWING FULL 
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Owner

Text Box

18" pipe @ 10% slope can convey 34 cfs, so it has at least 13 cfs excess capacity, and the 100-year flow from the site is only 0.184 cfs.
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United States Department of the Interior


FISH AND WILDLIFE SERVICE
911 NE 11th Avenue


Portland, Oregon 97232-4181


In Reply Refer to:
MBSP-MBHP


Dear User,


Thank you for using the U.S. Fish and Wildlife Service - Region 1(Service) Eagle Permit Recommendation
Tool (EPRT) to determine risk to eagles.  Based on the answers to your questions, we have determined that 
your project or activity, is consistent with the Service's recommendations for avoiding disturbance of eagles 
in the Pacific Region (ID, OR, and WA) and is unlikely to take eagles in violation of federal laws.


Below is a record of the questions, and your responses to them, that led us to that determiniation.


Activity Type: Construction Maintenance and General Activities


1.) Will the activity or resulting human presence occur within one mile of an eagle nest or roost? 
Response: Yes


2.) Are you concerned about impacts to golden eagles, bald eagles, or both from your activity? 
Response: Bald Eagles


3.) Will the activity or resulting human presence occur within 660 feet of the nearest bald eagle nest 
or roost? 
Response: No


Please print, sign, and date this certificate, and keep in your records for five (5) years after your 
project or activity is completed.  By printing this document, and signing and dating it for your 
records, you agree that the above responses are true, and that you commit to implement your project as 
described above.  You also agree to revisit the Service’s EPRT to determine whether or not technical 
assistance, or a permit, may be necessary should any details of the project or activity change 
substantially.   


User Signature: Date:


Name (Print):


Title:


Physical Address / Location of Project:



Edward Talerman

 9/5/2018



Edward Talerman

Edward Talerman



Edward Talerman

Property Owner







Following the Service’s recommendations and implementing your project or activity as described above 
will substantively reduce the likelihood of take; however, take may occur even if all avoidance and 
minimization measures above are followed. Though it is not possible to absolve individuals and 
entities from liability under the Eagle Act if take (defined to include pursue, shoot, shoot at, 
poison, wound, kill, capture, trap, collect, molest or disturb) should occur, the Service prioritizes 
its enforcement efforts on those individuals or entities who take eagles without implementing 
appropriate measures recommended by the Service, such as the Bald Eagle Management Guidelines.  


You are responsible for determining if additional authorization from federal, state, local, or tribal 
governments is needed.  








 


 


 


 
Project Type: ☐  New Single Family     ☐  Alteration     ☐  Addition 


Project Address:   


Contact Name: Phone No. 


Owner Name: 


 
Gross floor area shall be that area in square feet under the roof line of the structure including all usable 
area whether heated or not, above and below grade.  This includes the garage and any unheated storage 
rooms or attachments including covered decks.  If it is usable space, then it is included in the Gross square 
footage calculation.  This is not the same calculation for floor area ratio. 


For all construction types, add all the interior wall measurements of each floor and the basement and total 
that figure.   


 


NEW CONSTRUCTION (over for addition or alteration) 


  


Measurements Square Footage 
Main Floor interior   


Lower Floor Interior  
Other Floors interior   


Basement interior   
Attached Garage interior   


Covered Decks interior  
Other interior  


TOTALS  


CITY OF MERCER ISLAND 
Fire Marshal’s Office 
3030 78th Ave SE | MERCER ISLAND, WA 98040 
PHONE: 206.275.7966 | www.mercergov.org 
 


2018 RESIDENTIAL FIRE AREA SQUARE FOOTAGE CALCULATION 
 







 


 


ADDITION or ALTERATION  


Does this house have an existing Fire Sprinkler System?   Yes ☐  No ☐   /   Fire Alarm System   Yes ☐  No ☐ 
Measurements Existing Square 


Footage 
Standardized  


Value 
Final  


Square Footage 
Main Floor interior   x $166.37 = _________  


Lower Floor Interior  x $166.37 = _________  
Other Floors interior   x $166.37 = _________  


Basement interior   x $166.37 = _________  
Attached Garage interior   x $  34.54 = _________  


Covered Decks interior  x $  34.54 = _________  
Other interior  x $166.37 = _________  
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Construction Cost $_________________________________________________ 


Official Use 


Verified Cost  $ ______________________________________________ 
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☐ Valuation Ratio 


 ☐ Exempt structure – detached garage or similar structure less than 750 sf. 


 ☐ Less than 10% (fire review not required) 


 ☐ 10 – 49% (monitored Household Fire Alarm System per NFPA 72 Chapter 29, if fire deficiency) 


 ☐ 50% or greater (substantial alteration) 
 


2015 INT’L FIRE CODE 


901.4.4 Additional Fire Protection 
Systems. In occupancies of a 
hazardous nature, where special 
hazards exist in addition to the normal 
hazards of the occupancy, or where the 
fire code official determines that access for 
fire apparatus is unduly difficult, the fire 
code official shall have the authority to 
require additional safeguards.  Such 
safeguards include, but shall not be 
limited to, the following:  


 Automatic fire detection systems, 
 Fire alarm systems, 
 Automatic fire-extinguishing 


systems, 
 Standpipe systems, or 
 Portable or fixed extinguishers. 


Fire protection equipment required 
under this section shall be installed in 


accordance with this code and the 
applicable referenced standards. 


2015 INT’L RESIDENTIAL CODE 


AV107.1 Fire Sprinklers.  An 
approved automatic fire sprinkler 
system shall be installed in new one-
family and two-family dwellings and 
townhouses in accordance with 
Appendix Q. 


AV107.2 Fire Sprinklers in Existing 
Buildings.  An approved automatic 
fire sprinkler system shall be installed 
throughout the residence in existing 
one-family and two-family dwellings 
(and townhouses) in accordance with 
Appendix Q when undergoing a 
remodel or addition when the 
construction value of all additions, 
alterations or repairs performed within 


a sixty-month period exceeds 50% of 
the value of the residence.  Value shall 
be determined by a method approved 
by the fire code official. 


AV107.3 Household Fire Alarm 
System.  An approved household fire 
alarm system shall be installed 
throughout the residence in existing 
one-family and two-family dwellings 
(and townhouses) that have 
deficiencies in fire flow, hydrants or 
access.  This system shall be installed in 
accordance with NFPA 72 Chapter 29 
when undergoing a remodel or 
addition when the construction value 
of all additions, alterations or repairs 
performed within a sixty-month period 
is within 10% to 50% of the value of the 
residence.  Value shall be determined 
by a method approved by the fire code 
official.  
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Dear Mr. Talerman, 


 


In accordance with your request and written authorization, Zipper Geo Associates, LLC (ZGA) has 


completed the subsurface exploration and geotechnical engineering evaluation for the Talerman 


residence project.  This report presents the findings of our site reconnaissance and subsurface 


evaluation and provides recommendations for the proposed development of the site.  Our services were 


completed in general accordance with ZGA Proposal No. P17333 dated December 15, 2017. Written 


authorization to proceed was provided by you on December 20, 2017.  We appreciate the opportunity to 


be of service to you on this project.  If you have any questions concerning this report, or if we may be of 


further service, please contact us. 


 


Sincerely, 


Zipper Geo Associates, LLC 


 


 


 


 


Thomas A. Jones, P.E. 


Principal
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GEOTECHNICAL ENGINEERING REPORT 


TALERMAN RESIDENCE EVALUATION 


3879 WEST MERCER WAY 


MERCER ISLAND, WA 98040 


 
Project No. 1945.01 


October 9, 2018 


 


INTRODUCTION 
This report presents the subsurface conditions encountered at the site and our geotechnical engineering 


recommendations for the above-referenced project.  Our scope of services included reviewing readily 


available geologic data, a site reconnaissance, subsurface evaluation, laboratory testing, geotechnical 


engineering analysis, and preparation of this report. The project description, site conditions, and our 


geotechnical conclusions and recommendations are presented in the text of this report.  Supporting data 


including detailed exploration logs and field exploration procedures, results of laboratory testing, and the 


results of our slope stability analyses are presented as appendices and figures.    


 


SITE AND PROJECT DESCRIPTION 
The site is a developed single-family residential property located at 3879 West Mercer Way in Mercer 


Island, Washington.  The property is located on the west side of Mercer Island and includes a gently sloping 


upland portion which supports a house, detached carport, shed, and landscaped areas.  A very steep west-


facing slope is located about 165 feet west of the existing residence and extends down to the shoreline of 


Lake Washington.  The steep slope has an average slope inclination on the order of 50 degrees with a total 


relief of about 100 to 110 feet.  


 


We understand the proposed project would include demolishing the existing residence and carport 


structures and building a new single-family residence with a daylight basement and connected garage. The 


footprint of the proposed residence is larger than the existing structure and would generally cover the 


existing footprint as well as extend further to the north.  Therefore, some grading will be necessary.  A cut 


of up to about 10 to 11 feet will be necessary in the area of the proposed structure with a basement. Some 


new fill will be placed in the area of the garage, and minor cuts and fills of less than 2 feet are proposed on 


the west side of the residence. Stormwater runoff collected on the site will be routed to the south to a City 


of Mercer Island storm drain in Freeman Avenue. 


 


We understand that a shallow landslide occurred on the steep slope in the recent past. The landslide head 


scarp is located about 165 feet from the existing residence.  Debris from the landslide was deposited at the 


toe of the slope and extended into Lake Washington.   


 


SITE RECONNAISANCE 
An engineering geologist from our firm completed a surficial reconnaissance of the site and immediate 


vicinity. A summary of our primary observations is presented below. 
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Steep Slope 


The top of the steep west-facing slope is located about 165 feet west of the the existing house and extends 


down to the shoreline of Lake Washington. The slope has an estimated total relief of about 100 to 110 


feet and appears to consist of two primary geologic units, or layers, as discussed below.   


 


The upper 35 to 40 feet of the steep slope has typical slope inclinations ranging from about 45 to 55 


degrees and is comprised primarily of sand with silt and gravel.  The area of the site immediately above 


the upper sandy portion of the slope does not exhibit surficial indications of past slope creep or slumping. 


However, the steep slope has experienced a shallow slide on the order of one to feet thick in the recent 


past as indicated by the lack of vegetation. No vegetation had re-established itself at the time of our 


observations. 


 


The middle approximate 50 feet of the slope consists of native, hard, silty clay that has an average slope 


angle of about 55 to 65 degrees. This portion of the slope has also experienced a shallow slide on the 


order of two feet thick in the recent past as indicated by the lack of vegetation. Groundwater seepage 


was not observed at the contact between the sand and clay that is common in the Puget Sound region. 


Given the lack of groundwater daylighting at the contact between the sand and clay units, we estimate 


that the groundwater that does perch above the low permeability clay deposit may flow to the south. No 


vegetation had re-established itself at the time of our observations. 


 


A wedge of colluvial soil has accumulated at the base of the slope and is on the order of 20 feet high.  


These soils originated from both the upper sandy portion of the bluff, as well as from the lower clay layer. 


Colluvial soils that have accumulated at the base of the slope included trees and brush that had slid with 


the soil mass.   


 


MAPPED GEOLOGIC CONDITIONS 
According to the Geologic Map of Mercer Island, Washington by Kathy G. Troost & Aaron P. Wisher, 2006, 


the site is mapped as being underlain by Pre-Olympia non-glacial (Qpon), coarse grained (Qpoc), and fine 


grained (Qpof) deposits.  The majority of the surficial soils at the site are mapped as the Qpon which is 


described as sand, gravel, silt, clay, and organic deposits. The Qpoc and Qpof deposits are mapped along 


the extreme western end of the site. The Qpoc deposit is comprised of sand and gravel, clean to silty, with 


some silt layers. The Qpof deposit consists of laminated to massive silt and clay with possible sandy 


interbeds. We interpret the surficial sand and gravel encountered in borings B-1 and B-3 to represent the 


Qpon deposit, the surficial sand in boring B-2 and the deeper sands in borings B-1 and B-3 to represent 


the Qpoc deposit and the deeper silt and clay encountered in borings B-1 and B-2 to represent the Qpof 


deposit. 


 


SUBSURFACE EVALUATION 
The subsurface evaluation for this project included three geotechnical borings (B-1 through B-3) located 


west to east across the site that extended to depths of approximately 31½ to 61½ feet below the ground 


surface.  The approximate locations of the borings are presented on Figure 1, the Site and Exploration 
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Plan.  A subsurface cross-section was developed from the subsurface information obtained from the 


borings and is presented on Figure 2, Cross Section A-A’.  This cross section was used to complete our 


slope stability analysis of the west-facing steep slope.  Soils were visually classified in general accordance 


with the Unified Soil Classification System, as well as laboratory testing completed on representative soil 


samples.  Descriptive logs of the subsurface explorations and the procedures utilized in the subsurface 


evaluation are presented in Appendix A.  Laboratory testing procedures and results are presented in 


Appendix B. Generalized descriptions of the subsurface soil and groundwater conditions are presented in 


the following sections. 


 


Soil Conditions 


The following soil descriptions have been generalized for ease of report interpretation. Please note that 


the deposits are compositionally variable with respect to depth and lateral extent due to changes in their 


depositional environment. Please refer to the boring logs for detailed soil descriptions at the exploration 


locations.  


 


Boring B-1 was completed about 155 feet west of the existing residence near the top of the steep slope.  


We did not observe any surficial indications of slope movement in the area.  Boring B-1 encountered about 


6 inches of organic-rich sandy topsoil over approximately 4 feet of very loose sandy gravel with some silt 


and loose sand with gravel and silt.  At a depth of approximately 4½ feet, medium dense sand with trace 


silt was encountered and extended to a depth of about 8 feet.  Below the sand layer, very stiff silt with 


some medium dense fine sand interbeds was encountered to a depth of about 14 feet. Dense silty sand 


was encountered below the interbedded sand and silt and extended to a depth of about 38 feet below 


the ground surface. From approximately 38 feet to the bottom of the boring at 61½ feet, very stiff grading 


to hard, low plasticity silty clay was encountered. 


 


Boring B-2 was completed about 40 feet west of the existing residence.  Boring B-2 encountered sod over 


about one foot of loose organic-rich silty sand over approximately 3½ feet of loose sandy silt and silty sand 


with some gravel.  At a depth of about 4½ feet, medium dense silty sand with varying proportions of gravel 


was encountered and extended to a depth of about 9½ feet.  A lense of stiff silt with some fine sand and 


trace gravel was encountered between about 9½ and 12 feet. Below the stiff silt, dense silty fine sand was 


encountered to a depth of about 38 feet. Very stiff fine sandy silt was encountered between 


approximately 38 and 45 feet. From approximately 38 feet to the total depth explored of 56 feet below 


the ground surface, hard silty clay with varying proportions of silt and gravel was encountered.  


 


Boring B-3 was completed about 24 feet east of the existing residence in a landscape area.  Boring B-3 


encountered about 12 inches of organic-rich sandy topsoil over approximately 7 feet of loose grading to 


medium dense sand with varying proportions of gravel and silt.  At a depth of approximately 7 feet, 


interbedded medium dense to dense sand with varying proportions of silt and silt with varying proportions 


of sand was encountered and extended to a depth of about 14½ feet.  Dense, wet, silty sand was 


encountered below the interbedded sand and silt and extended to the bottom of the boring at about 31½ 


feet below the ground surface. 
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Figure 2 presents a generalized subsurface cross section depicting our interpretation of soil conditions 


beneath the site.  


 


Groundwater Conditions 


Relatively thin layers of perched groundwater seepage were observed in borings B-2 and B-3 at the time 


of drilling.  Perched groundwater seepage was observed in boring B-2 between about 14 and 15 feet below 


the ground surface.  In boring B-3 zones of perched groundwater were observed between approximately 


5 to 8 feet and 10 to 12 feet below the ground surface.  The observed seepage is interpreted to represent 


groundwater perched above layers of soil with a higher silt content and/or higher relative density. These 


observations represent groundwater conditions at the time of the field exploration.  Groundwater 


conditions should be expected to fluctuate due to changes in season, precipitation patterns, site 


utilization, on-site or off-site irrigation activities, and other on- and off-site factors. 


 


During the subsurface evaluation, we observed the steep slope on the west side of the site from the shoreline.  


We did not observe perched groundwater daylighting from the slope that is common where higher 


permeability sandy soils overly lower permeability soils.  Given the topographic expression in the area, it is 


possible that groundwater flows to the south/southwest. 


 


CONCLUSIONS AND RECOMMENDATIONS  
General 


Based upon the subsurface conditions encountered in the borings and the results of our slope stability 


analysis, it is our opinion that the proposed re-development of the site is feasible from a geotechnical 


engineering standpoint.  However, stormwater infiltration is not allowed in this area by the City of Mercer 


Island due to the area being categorized as a landslide-prone area. 


 


Geologic Hazard Area Considerations 


Based on the Geologic Hazard Maps for the City of Mercer Island, all or a portion of the project site is 


mapped as being within landslide, erosion, and seismic hazard areas.  According to the Mercer Island 


Municipal Code, the site meets the definition of a Critical Area due to the identified geologic hazards: 


 


• Geologic Hazard Area:  Areas susceptible to erosion, sliding, earthquake, or other geological events 


based on a combination of slope (gradient or aspect), soils, geologic material, hydrology, vegetation, 


or alterations, including landslide hazard areas, erosion hazard areas and seismic hazard areas. 


 


• Erosion Hazard Area:  Those areas greater than 15% slope and subject to severe risk of erosion due to 


wind, rain, water, slope or other natural agents including those soil types and/or areas identified by 


the U.S. Department of Agriculture’s Natural Resources Conservation Service as having “severe” or 


“very severe” rill and inter-rill erosion hazard.  


 


The entire project site is mapped as being within an erosion hazard area. 
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• Landslide Hazard Areas:  Those areas subject to landslides based on a combination of geologic, 


topographic, and hydrologic factors, including: 


 1. Areas of historic failures, 


 2. Areas with all three of the following characteristics: 


a. Slopes steeper than 15%, 


 b. Hillsides intersecting geologic contacts with a relatively permeable sediment overlying a 


relatively impermeable sediment or bedrock, and 


c. Springs or groundwater seepage. 


 3. Areas that have shown evidence of past movement or that are underlain or covered by mass 


wastage debris from past movements, 


 4. Areas potentially unstable because of rapid stream incision and stream bank erosion, or 


 5. Steep slope. Any slope over 40 percent or greater calculated by measuring the vertical rise over 


any 30-foot horizontal run. 


 


The entire project site is mapped as being within a landslide hazard area. 


 


• Seismic Hazard Areas:  Seismic hazard areas are areas subject to severe risk of damage as a result of 


earthquake induced ground shaking, slope failure, settlement, soil liquefaction, or surface faulting. 


 


The approximate western half of the site is mapped as being in a seismic hazard area. 


 


Existing Slope Stability Considerations 


A slope stability analysis allows a determination to be made regarding the balance between forces tending 


to cause a soil mass to move downslope (driving forces) and the forces available to prevent downslope 


movement (resisting forces).  The ratio between the resisting and driving forces is expressed in terms of 


a factor of safety.  A factor of safety of 1 is achieved when the resisting and driving forces are equal; a 


slope in this condition is marginally stable.  In cases where the driving forces exceed the resisting forces, 


a factor of safety of less than 1 is achieved and downslope soil movement is theoretically likely.  If the 


resisting forces exceed the driving forces, the factor of safety exceeds 1 and downslope soil movement is 


less likely.  For this analysis, we ran our models to determine the location of the slide planes targeting a 


static safety factor of 1.5 and a pseudo-static (seismic) safety factors of 1.1. 


 


Slope Profile A-A’ 


We completed slope stability analyses using Cross Section A-A’, Figure 2, using the computer program 


SLIDE.  Slope profile A-A’ extends across the project site and down the fall line of the steep slope. Our 


analysis considered ground motions associated with the 1-in-2,475-year seismic event (2 percent 


probability of exceedance in 50 years) and used a pseudo-static horizontal ground acceleration (kh) of 


0.29g (0.5amax).  The analysis incorporated soil characteristics based upon our classification of soils 


retrieved from the explorations, laboratory testing, and published correlations regarding soil index 


properties and characteristics.  We also incorporated groundwater conditions encountered at the time of 


exploration.   
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In general, our analyses indicate that under static conditions with the groundwater levels noted during 


our field explorations a safety factor of 1.5 is achieved at a distance of approximately 35 feet east of the 


top of the existing slope or about 135 feet west of the existing residence.  The results of our static analysis 


are presented on Figure 3 with the predicted failure plane that exceeds a safety factor of 1.5.  


 


Under seismic conditions associated with the design earthquake ground motion, a safety factor of 1.1 is 


achieved at a distance of approximately 45 feet east of the top of the existing slope or about 125 feet 


west of the existing residence. The results of our pseudo-static analysis are presented on Figure 4 with 


the predicted failure plane that exceeds a safety factor of 1.1. The other green lines to the west and east 


of the predicted failure plane with a safety factor of 1.1 represent predicted failure planes with safety 


factors between 1.1 and 1.2.  The proposed building envelope for this project is set back well to the east 


of the pseudo-static failure plane and should not have an adverse impact on the stability of the steep 


slope. 


 


Increased groundwater levels within the upper portions of the slope, or saturation and seepage caused 


by heavy precipitation or through infiltration of stormwater could reduce the overall stability of the steep 


slope and move the head of the slide planes associated with the minimum desired safety factors further 


to the east. Weathering of the surficial soils that comprise the steep slope creates a high probability that 


the steep slope will continue to experience shallow slides over time.   


 


Statement of Risk 


Per Section 19.073060(D) of the Mercer Island Unified Land Development Code, the City of Mercer Island 


requires a “Statement of Risk” by the geotechnical engineer for work in a geologic hazard area.  It is Zipper 


Geo Associates opinion that the proposed work would render the development as safe as if it were not 


located in a geologic hazard area provided that the recommendations in this report are followed and that any 


recommendations by Zipper Geo Associates during construction are followed.   


 


Seismic Considerations 


Seismic Setting:  According to the U.S. Geological Survey, the closest mapped Quaternary (past 1.6 million 


years) fault to the project site is the northern limb of the Seattle Fault Zone. The fault has been mapped 


approximately 250 feet north of the project site. The age of the Seattle Fault Zone is less than 15,000 years 


and is in the slip rate category of between 0.2 and 1.0 mm/year.  Most of the fault zone is concealed by 


Holocene glacial and post-glacial deposits and is primarily mapped based on the location of magnetic 


anomalies.   


 


Geologic evidence indicates that ground surface rupture from movement on the Seattle Fault zone 


occurred about 1,100 years ago.  The geologic record suggests that potential future movement of the fault 


zone may not occur for several thousand years (Johnson, et al., 1999, 2002).  Given the relatively long 


return period of the Seattle Fault zone and the location of the mapped fault zone relative to the project 


site, it is our opinion that the risk of ground surface rupture at the site is low. 


 







Talerman Residence 
Mercer Island, Washington 
Project No. 1945.01 
October 9, 2018 
 


 


7 


Seismic Design Parameters:  Values provided below are based upon data from the 2015 International 


Building Code (IBC). The following table summarizes our recommended seismic design criteria. Our 


recommendation to use Seismic Site Class D is based on the subsurface conditions encountered, deep 


subsurface conditions presented on geologic maps that include the project site, and our familiarity with 


the geologic conditions in the area.   


 


IBC Seismic Design Criteria 


Parameter Value 


2015 International Building Code Site Classification (IBC)  Site Class D 


Site Latitude/Longitude 47.5747/-122.2405 


Mean Peak Ground Acceleration, PGAM 0.58g 


Spectral Short-Period Acceleration, SS 1.407g 


Spectral 1-Second Acceleration, S1 0.541g 


Site Coefficient for a Short Period, FA 1.00 


Site Coefficient for a 1-Second Period, FV 1.50 


Spectral Acceleration for a 0.2-Second Period, SMS 1.407g 


Spectral Acceleration for a 1-Second Period, SM1 0.812g 


Design Short-Period Spectral Acceleration, SDS 0.938g 


Design 1-Second Spectral Acceleration, SD1 0.541g 


 


Site Preparation 


Seasonal Limitations:  Because the site is located within geologic hazard areas, the City imposes seasonal 


restrictions on construction work that may occur on the site.  Specifically, land clearing, grading, filling, 


and foundation work in geologic hazard areas are not permitted between October 1 and April 1.   


 


Erosion Control Measures:  We recommend that silt fences, berms, and/or swales be installed around the 


downslope side of stripped areas and stockpiles in order to capture runoff water and sediment.  Erosion 


control measures should be installed to meet City of Mercer Island requirements.  If earthwork occurs 


during wet weather, we recommend that all stripped surfaces be covered with straw to reduce runoff 


erosion, whereas soil stockpiles should be protected with anchored plastic sheeting.   


 


Temporary Drainage:  Stripping, excavation, grading, and subgrade preparation should be performed in a 


manner and sequence that will provide drainage, erosion control, and protection of prepared subgrades.  


Site soils are fine-grained are highly susceptible to disturbance and erosion when wet.  The site should be 


graded to prevent water from ponding in construction areas and flowing into excavations.  Exposed grades 


should be crowned, sloped, and smooth-drum rolled at the end of each day to facilitate drainage if 


inclement weather is forecasted.  Accumulated water must be removed from subgrades and work areas 


immediately and prior to performing further work in the area.  Equipment access may be limited, and the 


amount of soil rendered unfit for use as structural fill may be greatly increased if drainage efforts are not 


accomplished in a timely manner.  
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Depending on the season of the work, groundwater seepage elevations may be higher or lower than observed 


at the time of drilling.  We recommend that any excavations within groundwater seepage zones be 


undertaken only when suitable dewatering equipment and temporary excavation shoring are available, or 


where space is available to flatten the cut slopes. The appropriate type of dewatering system should be 


determined by the contractor based on the conditions encountered.  Drainage measures, such as ditches 


and pumped sumps, could be employed to collect runoff and groundwater seepage, and reduce the risk 


of disturbance of the building subgrade.   


 


Clearing and Stripping:  The majority of the site includes a surficial mantle of forest duff and topsoil on the 


order of 6 to 12 inches thick.  All tree stumps, root balls, and roots larger than ½ inch diameter should be 


cleared and grubbed from building, pavement, and hardscape areas.  We anticipate that isolated areas of 


deeper stripping will be required to remove tree roots and organic-rich soils.  Clearing and stripping should 


be limited to only those areas where work will occur.  Efforts should be made to maintain existing site 


vegetation as erosion protection measures to the extent possible.   


 


Subgrade Preparation:  Once site preparation is complete, all areas that do not require over-excavation 


and are at design subgrade elevation or areas that will receive new structural fill should be compacted to 


a firm and unyielding condition.  Moisture conditioning of site soils will likely be required to achieve a 


moisture content appropriate for compaction.   


    


Because grading at the site will expose moisture-sensitive silty soils, we recommend that earthwork be 


completed during drier periods of the year when soil moisture content can be controlled by aeration and 


drying.  If earthwork or construction activities take place during extended periods of wet weather, or if 


the in-situ moisture conditions are elevated above the optimum moisture content, the soils could become 


unstable or not be compactable.  In the event the exposed subgrade becomes unstable, yielding, or unable 


to be compacted due to high moisture conditions, we recommend that the materials be removed to a 


sufficient depth in order to develop stable subgrade soils that can be compacted to the minimum 


recommended levels.  The severity of construction problems will be dependent, in part, on the 


precautions that are taken by the contractor to protect the soils on the site from exposure to wet weather 


and erosion.    


  


Once compacted, subgrades should be evaluated through density testing and probing by a qualified 


geotechnical engineer to assess the subgrade adequacy and to detect soft and/or yielding soils.  In the 


event that compaction fails to meet the specified criteria, the upper 12 inches of subgrade should be 


scarified, and moisture conditioned as necessary to obtain at least 95 percent of the maximum laboratory 


density (per ASTM D1557).  Those soils which are soft, yielding, or unable to be compacted to the specified 


criteria should be over-excavated and replaced with suitable material as recommended in the Structural 


Fill section of this report.   


 


Freezing Conditions:  If earthwork takes place during freezing conditions, all exposed subgrades should be 


allowed to thaw and then be compacted prior to placing subsequent lifts of structural fill.  Alternatively, 


the frozen material could be stripped from the subgrade to expose unfrozen soil prior to placing 
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subsequent lifts of fill or foundation components.  The frozen soil should not be reused as structural fill 


until allowed to thaw and adjusted to the proper moisture content, which may not be possible during 


winter months.  


 


Structural Fill Materials and Preparation 


Structural fill includes any material placed below foundations and pavement sections, within utility 


trenches, and behind retaining walls.  Prior to the placement of structural fill, all surfaces to receive fill 


should be prepared as previously recommended in the Site Preparation section of this report. 


Laboratory Testing:  Representative samples of on-site and imported soils to be used as structural fill 


should be submitted for laboratory testing at least 4 days in advance of its intended use in order to 


complete the necessary Proctor tests. 


 


Re-Use of Site Soils as Structural Fill:  Soils observed in our borings within the expected excavation depths 


for the project generally consisted of sand with varying proportions of silt and gravel.  Based on laboratory 


testing, site soils at the time of exploration appear to have moisture contents over the optimum moisture 


content for compaction.  Re-use of site soils as structural fill will only be suitable during extended periods 


of dry weather.  Even during dry weather, moisture conditioning consisting of drying site soils may be 


required for re-use as structural fill.  We do not recommend use of site soils as backfill behind retaining 


walls.  Recommendations for retaining wall backfill are presented below.    


 


We recommend that site soils used as structural fill have less than 4 percent organics by weight and have 


no woody debris greater than ½ inch in diameter.  We recommend that all pieces of organic material 


greater than ½ inch in diameter be picked out of the fill before it is compacted. Any organic-rich soil or 


fine-grained soil derived from earthwork activities should be utilized in landscape areas or wasted from 


the site.   


  


Imported Structural Fill:  Imported structural fill may be required due to weather or other reasons.  The 


appropriate type of imported structural fill will depend on weather conditions.  During extended periods 


of dry weather, imported fill meeting the requirements of Common Borrow as specified in Section 9-


03.14(3) of the 2018 Washington State Department of Transportation, Standard Specifications for Road, 


Bridge, and Municipal Construction (WSDOT Standard Specifications) could be used for structural fill 


purposes. During wet weather, higher-quality structural fill might be required, as Common Borrow may 


contain sufficient fines to be moisture sensitive.  During wet weather we recommend that imported 


structural fill meet the requirements of Gravel Borrow as specified in Section 9-03.14(1) of the WSDOT 


Standard Specifications.   


 


Moisture Content:  The suitability of soil for use as structural fill will depend on the time of year, the 


moisture content of the soil, and the fines content (that portion passing the U.S. No. 200 sieve) of the soil.  


As the amount of fines increases, the soil becomes increasingly sensitive to small changes in moisture 


content.  Soils containing more than about 5 percent fines cannot be consistently compacted to the 


appropriate levels when the moisture content is more than approximately 2 percent above or below the 


optimum moisture content (per ASTM D1557).  Optimum moisture content is that moisture content which 
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results in the greatest compacted dry density with a specified compactive effort.  Soils used for structural 


fill should be placed at a moisture content within 2 percent of optimum.   


 


Fill Placement:  Structural fill should be placed in horizontal lifts not exceeding 8 inches in loose thickness.  


We recommend that each lift of fill be compacted using compaction equipment suitable for the soil type 


and lift thickness. Each lift of fill should be compacted to the minimum levels recommended below based 


on the maximum laboratory dry density as determined by the ASTM D1557 Modified Proctor Compaction 


Test and be within plus or minus 2 percent of optimum moisture content.   


 


Compaction Criteria:  Our recommendations for soil compaction are summarized in the following table.  


Structural fill for roadways and utility trenches in municipal rights-of-way should be placed and compacted 


in accordance with the jurisdiction codes and standards.  We recommend that a geotechnical engineer be 


present during grading so that an adequate number of density tests may be conducted as structural fill 


placement occurs.  In this way, the adequacy of the earthwork may be evaluated as it proceeds.   


 


RECOMMENDED SOIL COMPACTION LEVELS 


Location Minimum Percent Compaction* 


All fill below building floor slabs and foundations 95 


Upper 2 feet of fill below pavements 95 


Pavement fill below two feet 92 


Retaining wall backfill less than 3 feet from wall 90 


Retaining wall backfill more than 3 feet from wall 95 


Upper two feet of utility trench backfill 95 


Utility trenches below two feet 92 


Landscape Areas 90 


*  ASTM D1557 Modified Proctor Maximum Dry Density 


 


Placing Fill on Slopes:  Permanent fill placed on slopes steeper than 5H: 1V (Horizontal: Vertical) should 


be keyed and benched into natural soils of the underlying slope.  We recommend that the base downslope 


key be cut into undisturbed native soil.  The key slot should be at least 8 feet wide and 3 feet deep.  The 


hillside benches cut into the native soil should be at least 4 feet in width.  The face of the embankment 


should be compacted to the same relative compaction as the body of the fill.  This may be accomplished 


by over-building the embankment and cutting back to the compacted core.  Alternatively, the surface of 


the slope may be compacted as it is built, or upon completion of the embankment fill placement.   


 


Utility Trenches 


We recommend that utility trenching conform to all applicable federal, state, and local regulations, such 


as OSHA and WISHA, for open excavations.  Trench excavation safety guidelines are presented in WAC 


Chapter 296-155 and WISHA RCW Chapter 49.17. 
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Utility Subgrade Preparation:  We recommend that all utility subgrades be firm and unyielding and free of 


all soils that are loose, disturbed, or pumping.  Such soils should be removed and replaced, if necessary.  


All structural fill used to replace over-excavated soils should be compacted as recommended in the 


Structural Fill section of this report.   


 


If utility foundation soils are soft or loose, we recommend that they be over-excavated a minimum of 6 


inches and replaced with compacted structural fill.  Structures that extend into soft or loose soils should 


also be underlain by at least 6 inches of structural fill compacted to at least 90 percent of the modified 


Proctor maximum dry density.  This granular material could consist of crushed rock, pit-run sand and 


gravel, or crushed concrete.  Alternatively, quarry spalls or pea gravel could be used if groundwater 


seepage collects in the utility excavation.   


 


Bedding:  We recommend that a minimum of 4 inches of bedding material be placed above and below all 


utilities or in general accordance with the utility manufacturer’s recommendations and local ordinances.  


We recommend that pipe bedding consist of Gravel Backfill for Pipe Zone Bedding as specified in Section 


9-03.12(3) of the WSDOT Standard Specifications.  All trenches should be wide enough to allow for 


compaction around the haunches of the pipe, or material such as pea gravel should be used below the 


spring line of the pipes to eliminate the need for mechanical compaction in this portion of the trenches.  


If water is encountered in the excavations, it should be removed prior to fill placement.   


 


Trench Backfill:  Materials, placement and compaction of utility trench backfill should be in accordance 


with the recommendations presented in the Structural Fill section of this report.  In our opinion, the initial 


lift thickness should not exceed one foot unless recommended by the manufacturer to protect utilities 


from damage by compacting equipment.  Light, hand operated compaction equipment may be utilized 


directly above utilities if damage resulting from heavier compaction equipment is of concern. 


 


Temporary and Permanent Slopes 


Temporary excavation slope stability is a function of many factors, including: 


 


• The presence and abundance of groundwater; 


• The type and density of the various soil strata; 


• The depth of cut;  


• Surcharge loadings adjacent to the excavation; and 


• The length of time the excavation remains open. 


 


As the cut is deepened, or as the length of time an excavation is open, the likelihood of bank failure increases; 


therefore, maintenance of safe slopes and worker safety should remain the responsibility of the contractor, 


who is present at the site, able to observe changes in the soil conditions, and monitor the performance of 


the excavation.  


 


It is exceedingly difficult under the variable circumstances to pre-establish a safe and “maintenance-free” 


temporary cut slope angle.  Therefore, it should be the responsibility of the contractor to maintain safe 
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temporary slope configurations since the contractor is continuously at the job site, able to observe the 


nature and condition of the cut slopes, and able to monitor the subsurface materials and groundwater 


conditions encountered.  According to Chapter 296-155 of the Washington Administrative Code (WAC), 


the contractor should make a determination of excavation side slopes based on classification of soils 


encountered at the time of excavation. 


 


Unsupported vertical slopes or cuts deeper than 4 feet are not recommended at this site.  The cuts should 


be adequately sloped, shored, or supported to prevent injury to personnel from local sloughing and 


spalling.  The excavation should conform to applicable Federal, State, and Local regulations.  For planning 


purposes, we recommend that temporary cut slopes be no steeper than 1½H:1V. However, the actual cut 


slope configuration will be a function of the soil and groundwater seepage conditions encountered at the 


time of construction. 


 


Temporary cuts may need to be constructed at flatter angles based upon the soil density and moisture, 


as well as groundwater conditions at the time of construction.  Adjustments to the slope angles should be 


determined by the contractor at that time.  Alternatively, temporary bracing could be used to support 


unstable cuts or cuts greater than 4 feet in height, as necessary. This may be necessary on the south end 


of the proposed residence where retaining wall construction will take place within about 6½ feet of the 


property line. If the proposed south retaining walls will rely on permanent lateral bracing from the new 


residence, it may be necessary to construct the walls after the house is built and upon which lateral 


support of temporary bracing could be derived. If not, the existing house could be used for lateral support 


of bracing (if it is necessary) and the wall could be constructed prior to the new residence. 


 


We recommend that all permanent cut or fill slopes be designed at a 2½H:1V (Horizontal:Vertical) 


inclination or flatter.  All permanent cut and fill slopes should be adequately protected from erosion both 


temporarily and permanently.  


 


Stormwater Infiltration Feasibility 


We understand that roof runoff from the existing home and carport is currently discharged to the ground 


via downspouts and the surface runoff from the asphalt pavement, sidewalks, and patio flows directly to 


landscape areas.  We did not observe any surficial indications that the runoff has created any adverse 


conditions at the site. However, it is not possible to comment on the flow path of the runoff after it has 


soaked into the ground and its possible impacts to off-site, down-gradient areas. 


 


While the sandy soils encountered at the project site would normally be considered adequate for 


stormwater infiltration, the City does not allow infiltrating LID facilities within erosion and landslide hazard 


areas and within 10 times the height of the erosion or landslide hazard area.  Additionally, introduction of 


collected runoff into subsurface soils could have an adverse impact on slope stability to the west and/or 


south. ZGA is unable to determine what, if any, adverse impacts to down-gradient properties and drainage 


systems may occur as a result of infiltrating stormwater. 
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Temporary Shoring 


The proposed building footprint will extend to within about 15 feet of the north and south property lines.  


Retaining walls and associated stairways are proposed on each end of the structure that will provide 


outside access between east and west sides of the residence will extend to within about 4½ to 10½ feet 


of the property lines.  It appears that temporary cuts required to construct the walls and stairs will be 


possible.  However, temporary shoring may be required in areas of the site where temporary cut slopes 


cannot be constructed due to differing subsurface conditions than those encountered in the borings. 


 


Based on our understanding of subsurface soil and groundwater conditions, it appears that the most 


suitable temporary wall where a stable temporary cut cannot be constructed would be a soldier pile and 


lagging wall. Alternatively, temporary cuts less than about 5½ feet tall (and depending on the backslope 


configuration) could be supported with ecology block or Ultra Block walls. 


 


Soldier pile and lagging walls consist of vertical elements (H or W section steel beams) typically installed 


in drilled shafts that extend below the bottom of the proposed cut. The shafts are backfilled below the 


bottom of the cut with structural or lean-mix concrete and above the bottom of the cut with controlled 


density fill (CDF).  Once the concrete has hardened, the excavation proceeds and lagging (typically 


dimensional lumber for temporary applications) is installed between the flanges of the vertical elements 


to support the cut as the excavation extends down.  Soldier pile and lagging walls are typically cantilever-


type to a maximum exposed height of about 10 to 15 feet.   


 


The shoring design criteria presented in this report should be used by the shoring designer to design an 


appropriate shoring system.  The shoring design should be reviewed by Zipper Geo Associates, LLC for 


conformance with design criteria presented herein.  It is generally not the purpose of this report to provide 


specific criteria for construction methods, materials or procedures for shoring.  It should be the 


responsibility of the shoring designer and contractor to verify the subsurface conditions prior to bidding 


and select appropriate materials and methods for design and construction.   


 


Soldier Pile Shoring and Lagging Design Parameters 


The design of shoring is generally accomplished using empirical relationships and apparent earth pressure 


distributions. These earth pressure distributions or envelopes do not represent the precise distribution of 


earth pressures but rather constitute hypothetical pressures from which tieback loads can be calculated 


which would not likely be exceeded in the excavation. Additionally, pressures must be selected to limit 


deflections, both vertical and horizontal, of nearby settlement sensitive structures, roadways and utilities. 


The design of soldier pile and lagging shoring should allow for lateral pressures exerted by the adjacent 


soil, surcharge loads from the adjacent building, and other surcharges such as traffic, construction 


materials, crane pad loads, or temporary soil stockpiles adjacent to the excavation.   


 


Design of soldier pile shoring should be based on either “active” or “at-rest” lateral earth pressures, 


depending on the degree of deformation of the shoring that can be tolerated.  Lateral wall movement for 


soldier pile shoring designed using active earth pressure averages approximately 0.2 percent of the wall 


height to a maximum of about 0.5 percent of the wall height.  The lateral movement is typically 
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accompanied by vertical movement of about 0.15 percent to 0.5 percent of the wall height with the 


maximum occurring immediately behind the wall face and trending to zero at a distance of roughly two 


times the wall height.   If no structures are located within this active zone, or if any structural elements 


within the zone are considered to be insensitive to this degree of settlement, then it would be appropriate 


to design utilizing active earth pressures.  


 


An assumed “at-rest” earth pressure condition theoretically assumes no movement of the soil behind the 


shoring, however, some settlement should realistically be anticipated due to construction practices 


and/or the fact that it is not possible to construct a perfectly stiff shoring system.  Shored excavations 


adjacent to buildings do invite a certain amount of risk. Since the selection of shoring techniques and 


criteria affect the level of risk, we recommend that the final selection of shoring design criteria (i.e. active 


or at-rest earth pressures) be made by the owner in conjunction with the structural engineer and other 


design team members.   


 


The attached Figure 5, Soldier Pile Shoring Design Parameters, provides our recommendations for 


cantilever soldier pile shoring design.  Figure 5 also provides recommendations for active earth pressures, 


passive resistance, anchor bond, axial capacities, and lagging recommendations.  Geometric 


recommendations including no-load zone, minimum bond lengths and embedment depths are also 


provided.  Figure 6, Lateral Pressure Diagrams, provides pressure diagrams for lateral earth pressures 


resulting from vertical surcharges behind shoring walls.    We recommend that the traffic surcharge be 


modelled as an equivalent 2-foot thick soil surcharge.  Construction of soldier pile shoring walls should be 


in accordance with Section 6-16 of the WSDOT Standard Specifications.   


 


When caving soil conditions are encountered in soldier pile excavations, we recommend the contractor 


case or otherwise stabilize the excavation in general accordance with WSDOT Standard Specification 


Section 6-16.3(3), Shaft Excavation.  We also recommend that shaft backfilling be completed in general 


accordance with WSDOT Standard Specification Section 6-16.3(5), Backfilling Shaft, particularly with 


respect to when water is present in the excavations. 


 


We recommend timber lagging, or some other form of retention, be installed between all soldier piles. 


Due to soil arching effects, lagging may be designed for 30 percent of the lateral earth pressure used for 


shoring design. Prompt and careful installation of lagging would reduce potential loss of ground. The 


requirements for lagging should be made the responsibility of the shoring subcontractor to prevent soil 


failure, sloughing, and loss of ground. Proper installation of lagging is critical to provide safe working 


conditions. We recommend that any voids between the lagging and soil be backfilled promptly. However, 


the backfill should not allow potential hydrostatic pressure to build-up behind the wall. Drainage behind 


the wall must be maintained. 


 
Shoring Wall Monitoring Plan 


Any time an excavation is made below the level of neighboring properties, existing utilities or other 


structures, there is risk of damage even if a well-designed shoring system has been planned.  If there are 
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settlement-sensitive structures or facilities located within a horizontal distance of two times the wall 


height, we recommend a shoring monitoring program be implemented.   


 


In order to establish the pre-construction conditions of the area around the wall, we recommend that the 


owner and/or representatives make a complete inspection and evaluation of the area around the 


proposed excavation.  This inspection should be directed towards detecting any existing signs of damage, 


particularly those caused by settlement or lateral movement.  The observations should be documented 


by pictures, notes, survey drawings, or other means of verification.  The contractor also should establish 


for their own records the existing conditions prior to construction. 


 


The monitoring program should include measurements of the horizontal and vertical movements of the 


shoring system and any settlement sensitive structures within a zone equal to the wall height.  Reference 


points for horizontal movement should also be placed at the tops of the soldier piles. 


 


The measuring system used for shoring monitoring should have an accuracy of at least 0.01-foot.  All 


reference points on the existing structures should be installed and readings taken prior to commencing 


the excavation.  All reference points should be read prior to and during critical stages of construction 


when the piles are not braced by the structure.  The frequency of readings will depend on the results of 


previous readings and the rate of construction.  As a minimum, readings should be taken at least once a 


week throughout construction until the permanent walls are completed up to the ground level.  All 


readings should be reviewed by the geotechnical and structural engineers. 


 


Building Foundations 


Based on subsurface conditions encountered in our borings and our analysis, it is our opinion the proposed 


home can be adequately supported on conventional shallow spread footings.  However, some remedial 


subgrade preparation may be necessary where loose or organic-rich soils are encountered.     
 


Foundation Subgrade Preparation:  We expect that soils encountered at foundation subgrade elevation 


will consist of loose to medium dense sand with varying proportions of silt and gravel.  In order to provide 


adequate, uniform foundation support, we recommend that any loose or organic-rich soils be completely 


over-excavated and replaced with structural fill.  The excavation should extend laterally away from each 


side of the footing a minimum of 8 inches for each foot the excavation extends vertically below the bottom 


of the foundation if compacted structural fill is used. Alternatively, if CDF is used, the excavation should 


extend laterally away from each side of the footing a minimum of 6 inches, regardless of the depth of 


over-excavation. We recommend that CDF have a minimum compressive strength of 150 psi. The 


prepared foundation subgrade should be observed by a representative of ZGA prior to placement of any 


structural fill, formwork or reinforcing steel. Once over-excavation is complete, we recommend that the 


exposed subgrade be compacted to at least 92 percent of the maximum dry density as determined by the 


ASTM D1557 test method and to a firm and unyielding condition.  Achieving this level of compaction may 


require moisture conditioning of the soils consisting of scarifying and drying.  After compacting the 


exposed subgrade, the excavation should be backfilled with structural fill. The backfill should be placed 
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and compacted in accordance with the recommendations presented in the Structural Fill section of this 


report.   


 


Allowable Bearing Pressure and Settlements:  For foundations supported on undisturbed medium dense 


native soil or compacted structural fill, we recommend using an allowable bearing pressure of 2,000 


pounds per square foot (psf).   A one-third increase of the above-recommended bearing pressure may be 


used for short-term transient loads such as wind and seismic forces.  Assuming the foundation subgrade 


soils are prepared in accordance with recommendations presented herein, we estimate that total 


settlement will be less than ¾ of an inch and the differential settlement will be less than half the total 


settlement over a span of 40 feet. 


 


Shallow Foundation Depth and Width:  For frost protection, the bottom of all exterior footings should 


bear at least 18 inches below the lowest adjacent outside grade, whereas the bottoms of interior footings 


should bear at least 12 inches below the surrounding slab surface level.  We recommend that all 


continuous wall and isolated column footings be at least 12 and 24 inches wide, respectively. 


 


Lateral Resistance:  We recommend using allowable base friction and passive earth values of 0.35 and 250 


pcf equivalent fluid pressure (triangular distribution), respectively, which incorporate a factor of safety of 


1.5.  We recommend that passive resistance be neglected in the upper 18 inches of embedment. 


 


Backfilled Retaining Walls 


Lateral Earth Pressures:  The lateral soil pressures acting on backfilled retaining walls will depend on the 


nature and density of the soil behind the wall, and the ability of the wall to yield in response to the earth 


loads.  Yielding walls (i.e. walls that are free to translate or rotate) that are able to displace laterally at 


least 0.001H, where H is the height of the wall, may be designed for active earth pressures.  Non-yielding 


walls (i.e. walls that are not free to translate or rotate) should be designed for at-rest earth pressures.  


Non-yielding walls include walls that are braced to another wall or structure, and wall corners.   


 


Assuming that walls are backfilled and drained as described in the following paragraphs, we recommend 


that yielding walls supporting horizontal backfill be designed using an equivalent fluid density of 35 pcf 


(active earth pressure). Non-yielding walls should be designed using an equivalent fluid density of 50 pcf 


(at-rest earth pressure).   


 


Design of permanent retaining walls should consider additional earth pressure resulting from the design 


seismic event.  For the seismic case, yielding and non-yielding walls should be designed for an additional 


uniform, seismic earth pressure distribution of 5H and 10H, respectively. 


The above-recommended lateral earth pressures do not include the effects of sloping backfill surfaces, 


surcharges such as traffic loads, other surface loading, or hydrostatic pressures.  If such conditions exist, 


we should be consulted to provide revised earth pressure recommendations. 


 


Adequate drainage measures must be installed to collect and direct subsurface water away from subgrade 


walls.  Backfill should include a drainage aggregate zone extending 18 inches from the back of wall for the 
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full height of the wall.  The drainage aggregate should consist of material meeting the requirements of 


WSDOT 9-03.12(2) Gravel Backfill for Walls.  We recommend that a minimum 4-inch diameter, perforated 


PVC drain pipe be provided at the base of backfilled walls to collect and direct groundwater seepage to 


an appropriate discharge point.  The drain pipe invert should be at footing subgrade level, and at least 1 


foot below the interior slab elevation. The drain pipe should be provided with cleanouts to allow for 


maintenance. Drain pipe perforations should be protected using a non-woven filter fabric such as Mirafi 


140N.  Wall drainage systems should be independent of other drainage systems such as roof drains. 


  


Considering that perched groundwater was encountered in boring B-3 above the basement floor level of 


the proposed residence, we recommend that the backfilled wall be protected by additional waterproofing 


and drainage, to supplement the granular backfill described above. Additional drainage should consist of 


a continuous blanket of prefabricated drainage geocomposite (such as Miradrain), tied into the perforated 


drainpipe at the wall base. Waterproofing should be provided, adhered to the concrete wall. We 


recommend the use of continuous sheet or panel waterproofing systems applied by an experienced 


installer able to provide a warranty.     


 


On-Grade Concrete Slabs 


We anticipate the garage will have an on-grade concrete floor slab.  Subgrade for the slab should be 


prepared in accordance with the Site Preparation and Structural Fill sections of this report.  


 


Subgrade Conditions and Preparation: 


Undisturbed native soils and structural fill compacted to the minimum recommended levels are suitable 


for support of slab on grade floors.  Subgrades should be prepared in accordance with the 


recommendations presented in the Subgrade Preparation section of this report. 


 


Slab Base:  To provide a uniform slab bearing surface, we recommend the on-grade slabs be underlain by 


a 6-inch thick layer of compacted crushed rock meeting the requirements of Crushed Surfacing Top Course 


as specified in Section 9-03.9(3) of the WSDOT Standard Specifications, with the limitation that the 


percent passing the No. 200 sieve be less than 5 percent. 


 


Alternatively, we recommend constructing on-grade slabs above a minimum 6-inch thick layer of 


compacted granular fill consisting of coarse sand and fine gravel containing less than 5 percent fines, 


based on that soil fraction passing the US No. 4 sieve. Other options would be to use Type 22 or Type 24 


crushed aggregate as specified in the 2017 City of Seattle Standard Specifications. 


 


Vapor Barrier:  We recommend that a vapor barrier be placed between the slab base material and all 


interior floor slabs.  We recommend the barrier be a minimum of 15-mil thick and have taped, overlapping 


joints.  


 


Subgrade Modulus:  For the design of on-grade concrete slabs supported on compacted structural fill or 


medium dense native soil, we recommend using a vertical modulus of subgrade reaction of 200 pounds 


per cubic inch. 
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Permanent Erosion Control and Drainage Considerations 


Exposed site soils are highly susceptible to erosion.  We recommend permanent erosion control measures 


be incorporated into the project design.  These measures should address the following concerns: 


 


• Surface Water Drainage Control:  Final site grades should be sloped to carry surface water away 


from the house and other drainage-sensitive areas in a manner that prevents concentration of 


surface water flow.  Additionally, site grades should be designed such that concentrated runoff 


on softscape surfaces is avoided.  Any surface runoff directed towards softscaped slopes should 


be collected at the top of the slope and routed to the bottom of the slope or other suitable 


discharge location. Collected surface water drainage should be discharged in a manner that 


prevents erosion. 


 


• Permanent Stabilization of Exposed Site Soils:  Soils exposed during construction should be 


stabilized by permanent seeding and planting.  If slopes are exposed to prolonged rainfall before 


vegetation becomes established, the surficial soils will be prone to erosion and possible shallow 


sloughing.  We recommend covering permanent slopes with a rolled erosion protection material, 


such as jute matting or Curlex II, if vegetation has not been established by the regional wet 


season (typically October through March). 


 


CLOSURE 
The conclusions and recommendations presented in this report are based, in part, on the observations, 


field and laboratory tests, and explorations completed for this study.  The tests and explorations were 


completed within the constraints of budget and site access so as to yield the information to formulate our 


findings. This report has been prepared for the exclusive use of Edward Talerman, and his agents, for 


specific application to the subject project location and stated purpose and has been prepared in accordance 


with generally accepted geotechnical engineering practices.  No warranties, express or implied, are 


intended or made.  In the event that changes in the site conditions as outlined in this report, the 


conclusions and recommendation contained in this report shall not be considered valid unless ZGA reviews 


the changes and either verifies or modifies the conclusions of this report in writing. 


 


We appreciate the opportunity to be of service to you on this project and would be pleased to discuss the 


contents of this report or other aspects of the project with you at your convenience.  Please call if you 


have any questions or need additional information. 
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APPENDIX A 


SUBSURFACE EXPLORATION PROCEDURES AND LOGS 


 


Field Exploration Description 


Our field exploration for this project included 3 borings (B-1 through B-3) completed on January 16 and 


17, 2018.  The approximate exploration locations are presented on the Site and Exploration Plan, Figure 


1.  The boring locations were determined using visual observation and a tape measure. The exploration 


locations and elevations should be considered accurate only to the degree implied by the means and 


methods used to define them.   


 


Boring Procedures 


The borings were advanced using a limited access track-mounted drill rig operated by a drilling company 


working under subcontract to ZGA.  The borings were advanced using hollow stem auger drilling methods. 


An engineering geologist from our firm continuously observed the borings, logged the subsurface 


conditions encountered, and obtained representative soil samples.  All samples were stored in moisture-


tight containers and transported to our laboratory for further evaluation and testing.   


 


Samples were obtained by means of the Standard Penetration Test at 2.5- to 5-foot intervals throughout 


the drilling operation. The Standard Penetration Test (ASTM: D-1586) procedure consists of driving a 


standard 2-inch outside diameter steel split spoon sampler 18 inches into the soil with a 140-pound 


hammer free falling 30 inches.  The number of blows required to drive the sampler through each 6-inch 


interval is recorded, and the total number of blows struck during the final 12 inches is recorded as the 


Standard Penetration Resistance, or “blow count” (N value).  If a total of 50 blows is struck within any 6-


inch interval, the driving was stopped, and the blow count is recorded as 50 blows for the actual 


penetration distance.  The resulting Standard Penetration Resistance values indicate the relative density 


of granular soils and the relative consistency of cohesive soils.   


 


The enclosed boring logs describe the vertical sequence of soils and materials encountered in each boring, 


based primarily upon our field classifications.  Where a soil contact was observed to be gradational, our 


logs indicate the average contact depth.  Where a soil type changed between sample intervals, we inferred 


the contact depth.  Our logs also graphically indicate the blow count, sample type, sample number, and 


approximate depth of each soil sample obtained from the boring.  If groundwater was encountered in a 


borehole, the approximate groundwater depth, and date of observation, are depicted on the log.   
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GSA = Grain Size Analysis 


200W = 200 Wash Analysis Date: Project No.:
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measurement.
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SOIL DESCRIPTION


Date Drilled:


The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.
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See Figure 1, Site and Exploration Plan


Approx. 122 feet
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JST


4 inches of very loose, moist, black, SAND with abundant 
organics. (Topsoil)


Very loose, moist, dark brown, sandy GRAVEL, some silt, 
abundant organics. 


Loose, moist to wet, gray with light brown mottling, SAND with 
gravel and silt. 


Medium dense, wet, gray with light brown mottling, SAND, 
trace silt. 


Very stiff, damp to moist, gray, SILT, with fine sand, few 
vertical orange mottling, decayed organics in vertical 
orientation. 


Very stiff, damp, gray with few vertically oriented orange 
layers less than 1/16-inch thick, SILT, some sand, some 
decayed organics in near vertical orientation. 


Medium dense, damp, gray, fine SAND, interbedded with 
dense, damp, gray with light brown mottling, SILT, some sand. 


Drilling slows at 14 feet.


Dense, damp, gray with light brown mottling, silty SAND.


Dense, moist, gray with few traces of orange, silty fine SAND.
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The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.
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Dense, damp to moist, gray, silty fine SAND.


Dense, moist, gray, silty fine SAND.


Dense, damp to moist, gray, finely laminated silty fine SAND.


Few gravels at 38 feet.


Very stiff, moist, gray, silty CLAY, trace fine sand.


Very stiff, moist to wet, gray, finely laminated silty CLAY.
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See Figure 1, Site and Exploration Plan
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Hard, moist to wet, gray, silty CLAY.


Hard, moist to wet, gray, silty CLAY.


Hard, wet, gray, silty CLAY.


Boring completed at about 61 1/2 feet. No groundwater 
observed at time of drilling. 
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SOIL DESCRIPTION


Date Drilled:


The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.
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See Figure 1, Site and Exploration Plan
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Sod over loose, wet, brown, silty SAND, abundant organics.


Loose, moist to wet, gray with orange-brown mottling, sandy 
SILT.


Loose, wet, light brown with some orange-brown mottling, silty 
SAND, some gravel.


Medium dense, wet, light brown with gray and orange 
mottling, silty SAND with gravel.


Medium dense, moist, light brown, silty SAND, some gravel.


Stiff, moist to wet, light brown, SILT, some fine sand, trace 
gravel.


Medium dense, moist to wet, light brown, silty fine SAND, 
trace gravel.


Medium dense, moist to wet, light brown, SAND, with silt, 
trace gravel. Perched groundwater from about 14 to 15 feet.


Dense, wet, light brown, silty fine SAND.


Dense, moist to wet, gray, silty fine SAND.
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See Figure 1, Site and Exploration Plan
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Dense, moist, gray, silty fine SAND.


Dense, moist, gray, silty fine SAND.


Dense, moist, gray, silty fine SAND.


Very stiff, moist to wet, gray, fine sandy SILT.


Hard, moist, gray, silty CLAY interbedded with fine sand.
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The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.
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See Figure 1, Site and Exploration Plan


Approx. 115 feet


1/17/2018


Geologic Drill


Hollow Stem Auger


Mini-Track


6 in.


Cathead


1
1


/2
/1


2


60


50/5"


MC


JST


Hard, moist, gray, silty CLAY, some sand.


Hard, moist, gray, silty CLAY, some sand and gravel.


Boring completed at about 56 feet. Perched groundwater 
observed from about 14 to 15 feet.
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SOIL DESCRIPTION


Date Drilled:


The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.
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See Figure 1, Site and Exploration Plan
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Dark brown/black organic SAND with gravel. (Garden Topsoil)


Loose, wet, brown, gravelly SAND.


Medium dense, wet, light brown, SAND, with silt and gravel.


Medium dense, saturated, light brown, SAND, with gravel, 
some silt. (Pushing gravel, blow counts overstated)
Perched groundwater observed between about 5 and 8 feet.


Medium dense, saturated, light brown, fine SAND, with silt.


Medium dense, wet, light brown, fine sandy SILT.


Medium dense, saturated, light brown with orange-brown 
mottling, silty SAND, interbedded with very stiff SILT, trace 
sand.  Perched groundwater observed between about 10 and 
12 feet.


Dense, wet, orange-brown, SAND with silt.


Dense, moist, gray mottled with light brown, SILT, some sand, 
interbedded with dense, moist, light brown, silty SAND.


Dense, wet, gray, silty SAND.


Dense, wet, gray, silty SAND.







Drilling Company: Bore Hole Dia.:


Top Elevation: Drilling Method: Hammer Type:


Drill Rig: Logged by:


Standard Penetration Test


Hammer Weight and Drop:


       SAMPLE LEGEND GROUNDWATER LEGEND % Fines (<0.075 mm)


  2-inch O.D. split spoon sample Clean Sand % Water (Moisture) Content


  3-inch I.D. Shelby tube sample Bentonite Liquid Limit


Grout/Concrete


Screened Casing


TESTING KEY Blank Casing


GSA = Grain Size Analysis 


200W = 200 Wash Analysis Date: Project No.:


Consol. = Consolidation Test


Att. = Atterberg Limits
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3879 West Mercer Way


The stratification lines represent the approximate boundaries 


between soil types.  The transition may be gradual.  Refer to 


report text and appendices for additional information.


  


Plastic Limit


Natural Water Content


Talerman Residence


Groundwater level at 


time of drilling (ATD) or 


on date of 


measurement.


Mercer Island, WA 98040


1945.01


Zipper Geo Associates  
19019 36th Ave. W, Suite E  


Lynnwood, WA


BORING 


LOG:
B-3
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See Figure 1, Site and Exploration Plan


Approx. 134 feet


1/17/2018
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Dense, wet, gray, silty SAND.


Dense, wet, gray, silty SAND.


Boring completed at about 31 1/2 feet. Perched groundwater 
encountered between about 5 and 8 feet and between about 
10 and 12 feet ATD.
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LABORATORY TESTING PROCEDURES & RESULTS 







 


 


APPENDIX B 


LABORATORY TESTING PROCEDURES AND RESULTS 
 


A series of laboratory tests were performed by ZGA during the course of this study to evaluate the index and geotechnical 


engineering properties of the subsurface soils.  Descriptions of the types of tests performed are given below. 


 


Visual Classification 


Samples recovered from the exploration locations were visually classified in the field during the exploration program.  


Representative portions of the samples were carefully packaged in moisture tight containers and transported to our 


laboratory where the field classifications were verified or modified as required.  Visual classification was generally done 


in accordance with ASTM D2488.  Visual soil classification includes evaluation of color, relative moisture content, soil type 


based upon grain size, and accessory soil types included in the sample.  Soil classifications are presented on the exploration 


logs in Appendix A. 


 


Moisture Content Determinations 


Moisture content determinations were performed on representative samples obtained from the explorations in order to 


aid in identification and correlation of soil types.  The determinations were made in general accordance with the test 


procedures described in ASTM D 2216.  Moisture contents are presented on the exploration logs in Appendix A.     


 


Grain Size Analysis 


A grain size analysis indicates the range in diameter of soil particles included in a particular sample.  Grain size analyses 


were performed on representative samples in general accordance with ASTM D-422.  The results of the grain size 


determinations for the samples were used in classification of the soils and are presented in this appendix. 
 


Atterberg Limits 


Atterberg limits are used primarily for classification and indexing of cohesive soils.  The liquid and plastic limits are two of 


the five Atterberg limits and are defined as the moisture content of a cohesive soil at arbitrarily established limits for liquid 


and plastic behavior, respectively.  Liquid and plastic limits were established for selected samples in general accordance 


with ASTM D4318.  The results of the Atterberg limits are presented on a plasticity chart in this appendix where the 


plasticity index (liquid limit minus plastic limit) is related to the liquid limit.   







B-1 S-12 40-41.5 44 29 15


B-2 S-13 45-46.5 36 26 10


Comments:


 


Results presented on chart per ASTM D2487
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RESULTS OF ATTERBERG LIMITS TESTS
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Liquid Limit, LL
ML


Inorganic clays of 
high plasticity


Micaceous or diatomaceous fine 
sandy and silty soils; elastic silts; 
organic silts, clays, and silty clays


OH or MH


Low plastic 
inorganic clays; 
sandy and silty Medium 


plastic 
inorganic 
clays


7


4


Inorganic and organic silts and silty clays 
of low plasticity; rock flour; silty or clayey 
fine sands


ML or OLCL-ML


Silty clays; 
clayey silts 
and sands


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants


19019 36th Ave. West, Suite E Lynnwood, WA 98036


PROJECT NO: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


1945.01


1/19/2018
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-1 2.5-4 11.5
SAND,with silt 
and gravel


S-2 16.9


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-2 2.5-4 18.1
Silty SAND, 
some gravel


S-2 39.8


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-2 12.5-14 22.2
Silty SAND, trace 
gravel


S-6 40.3


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-2 20-21.5 16.0 Silty SANDS-8 30.7


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-3 5-6.5 13.6
SAND, with 
gravel, some silt


S-3 5.6


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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PARTICLE SIZE IN MILLIMETERS


GRAIN SIZE ANALYSIS


Comments:


36" 12" 6" 3" 1 1/2" 3/4" 3/8" 4 10 20 40 60 140 200


Coarse Medium Fine Silt ClayFineCoarse


COBBLESBOULDERS GRAVEL SAND FINE GRAINED


SIZE OF OPENING IN INCHES U.S. STANDARD SIEVE SIZE HYDROMETER


Project No.: PROJECT NAME: 


Talerman ResidenceDATE OF TESTING:


Exploration Sample Depth  (feet) Moisture (%) Fines (%) Description


B-3 20-21.5 19.4 Silty SANDS-8 31.7


1945.01


1/29/2018


ASTM D 422Test Results Summary


Zipper Geo Associates, LLC
Geotechnical and Environmental Consultants
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