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I. PROJECT OVERVIEW 
 
Project:  Boyd Short Plat 
Site Address: 31964 E Blanche St, Carnation, WA 98014 (Vicinity Map below) 
Tax Parcel:  306010-0120 
Zoning:  R24 (Single-Family Residential) 
Site Area: 10,368 SF (0.24 acres) – as surveyed 

 

 
Figure 1: Vicinity Map 

 
Existing Adjacent Development:  
 
Existing development adjacent to the subject site includes the following: 
 

North – Alley  
East – Stossel Ave 
West – Single Family Residence 
South – Blanche St 
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Existing Conditions: 
The southern half of the 0.24-acre parcel is currently developed with a single-family residence with access 
from Blanche Street via a concrete driveway. Several small sheds are located in the northern portion of the 
property. The vegetation on the site consists of some shrubs and lawn. Runoff from the existing residence is 
routed underground via roof drains and is assumed to connect to the City of Carantion’s public stormwater 
system in Blanche Street. Runoff from the existing driveway/walkway surfaces sheet flows into the right-of-
way (ROW) for Blanche Street where is enters the public stormwater system. Please refer to the Existing 
Conditions Map (Figure 3) on the following page.  
 
The project site is generally flat with mild slopes of 1 to 2 percent to the south.  The Infiltration Evaluation by 
Robinson Noble dated September 15, 2023 (Appendix A) identified the site soil as unconsolodated alluvium 
(Qa).  These alluvial sediments consist of medium dense, silty medium sand with gravel.  Based on the site 
soil exploration, the report states that the onsite storm water infiltration is feasible and recommends a design 
infiltration rate of 7.6 inches/hour when designing infiltration trench and drywell facilities.  

 

 
Figure 2: Existing Site Photo 
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Developed Site Conditions: 
The project proposes the subdivision of the existing parcel into two (2) residential lots. The southern lot (Lot 
1) will encompass the existing residence, which is proposed to remain and will be accessed of Blanche Street. 
The northern lot (lot 2) will include two (2) new residential attached townhomes with joint driveway access 
off the public alley to the north. The proposal incorporates the construction of on-site infrastructure (i.e. 
water, sewer, storm service) to support the future construction of the townhomes on Lot 2. Water and sewer 
services for the two (2) proposed townhomes will be provided from the existing public water in sewer mains 
in Stossel Avenue. Stormwater will be managed on-site via a full infiltration trench and pervious pavement.  
Please refer to Section III of this Report for further discussion on the selected stormwater BMPs. Please refer 
to the Developed Conditions Map (Figure 4) on the following page.  
 
Area Calculations: 
 
The total site area is 10,368 SF (0.24 acres) and will be subdivided into two (2) lots. Lot 1 is proposed to be 
4,307 SF (southern lot), Lot 2 is proposed to be 6,061 SF (northern lot). The future development of lot 2 will 
include 2,304 SF of new rooftop and 1,321 SF of new driveway. No new/replaced impervious surfaces are 
proposed on Lot 1.  Approximately 816 SF of existing gravel alley will be repaved with asphalt in the public 
right-of-way (ROW). 
 
Impervious Surface Area Summary: 
 
 Lot 1:  Existing House     1,271 SF 
   Existing Concrete Driveway/Walkways  410 SF 
   Existing Pool      283 SF 
   TOTAL (EXISTING)    1,964 SF  
 
 Lot 2:  Proposed Townhomes    2,304 SF 
   Proposed Driveway    1,321 SF 
   TOTAL (PROPSOED)    3,625 SF 
 

Off-Site: Proposed Driveway Apron   20 SF 
   Proposed Asphalt Alley    816 SF 
   TOTAL (PROPSOED)    836 SF 
 
 
Total New/Replaced Impervious Area (On- and Off-Site):   4,461 SF < 10,000 SF 
   
Total New/Replaced Pervious Area (On- and Off-Site):   6,061 SF < ¾ AC 
 
Total New/Replaced Pollution Generating Impervious Surface (PGIS): 2,157 SF < 5,000 SF  
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II. CONDITIONS AND REQUIREMENTS SUMMARY 
 
The project site has less than 35% of existing impervious coverage and generates less than 5,000 SF of new 
plus replaced impervious surface area.  Based on Figure I-3.1 of the 2019 Department of Ecology (DOE) 
Stormwater Management Manual for Western Washington (SMMWW), only Minimum Requirements 1 
through 5 are applicable for this project. See Figure 5 below. 

 

 
Figure 5: Flow Chart for Determining Requirements for New Development 
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MINIMUM REQUIREMENTS: 
 
Minimum Requirement #1: Preparation of Stormwater Site Plans  

Stormwater site plans for the proposed residence have been prepared and are included with the 
submittal. These plans were prepared in accordance with Chapter I-3.4.1 – Preparation of 
Stormwater Site Plans. 
 

Minimum Requirement #2: Construction Stormwater Pollution Prevention (CSWPPP)  
A Temporary Erosion and Sediment Control (TESC) plan has been created and is included in the 
engineering plan set. The limits of disturbance for this project are less than 1 acre; therefore, a formal 
CSWPPP is not required. An abbreviated CSWPPP for small projects has been provided under Section 
VIII of this Report. 

 
Minimum Requirement #3: Source Control of Pollution  

Source control is not required for single-family residential construction. 
 
Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls  

The proposed on-site drainage patterns emulate those of the existing site conditions. Onsite storm 
water from the developed site will be fully infiltrated and/or dispersed to the natural discharge 
location. The stormwater system has been designed to not cause significant adverse impacts to 
downstream receiving waters or down gradient properties. 

 
Minimum Requirement #5: On-Site Stormwater Management   

This project, per Table I-3.2, is designed to comply with the requirements of List #1 of the 2019 DOE 
SWMMWW. Flow control BMPs were considered and selected for all new/replaced surfaces. See the 
engineering plan sheets for further details. 
 
Lawn and Landscaped Areas: 
All pervious areas disturbed by construction activities shall achieve final stabilization per the 
requirements detailed by BMP T5.13 in the 2019 DOE SWMMWW. 
 
Rooftop Areas: 
The estimated 2,304 SF of rooftop area associated with the future construction of the townhomes 
on Lot 2 will mitigate runoff via the use of a Downspout Full Infiltration Trench per BMP T5.10A. The 
site is underlain by silty medium sand and gravel per the Infiltration Evaluation by Robinson Noble 
(Appendix A). Therefore, the infiltration trench on Lot 1 has been sized at 30 LF of trench per 1000 
SF of tributary target impervious surface per BMP T5.10A. For the estimated 2,304 SF of rooftop area, 
a 70 LF trench is required. If during building permit application, a larger rooftop area is proposed on 
Lot 2, the trench should be lengthened based on a ratio of 30 LF of trench per 1,000 SF of tributary 
rooftop. Similarly, if a smaller rooftop area is ultimately proposed, the trench length may be reduced 
in accordance with this ratio. The Downspout Full Infiltration trench will be constructed with the 
future building permit. 

 
Other Hard Surface Areas: 
Permeable Pavers (BMP T5.15) will be utilized for the new shared driveway on Lot 2 for Units A and 
B.   
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III. OFF-SITE ANALYSIS 
 
An Offsite Analysis was performed based on the requirements in the 2019 DOE SWMMWW. A Downstream 
Drainage Map (Figure 6), which summarizes the downstream drainage components for one-quarter mile, has 
been included at the end of this section to aid in this discussion.  
 

Resource Review 
For the Resource Review, relevant existing information was analyzed for the roughly half-mile downstream 
flowpath from the site. See below for a summary of this information.  
 

 FEMA Maps 
According to King County iMap, the entirety of the site is located within the 500-year FEMA floodplain 
for the Snoqualmie River. However, the 500-year floodplain does not warrant any additional flood 
analysis.  

 

 Sensitive Areas 
According to King County iMap, the site does not contain any environmentally sensitive areas. 

  
Soils Survey (United States Dept. of Agriculture/Natural Resources 
Conservation Service) 
The NRCS Soil Survey indicates that the native soil underlying the site consists of Oridia silt loam. This 
soil is classified as till, which typically has a moderately high runoff potential. However, the Infiltration 
Evaluation by Robinson Noble dated September 15, 2023 (Appendix A) identified the site soil as 
unconsolodated alluvium (Qa).  These alluvial sediments consist of medium dense, silty medium sand 
with gravel.  Based on the site soil exploration, the report states that the onsite storm water 
infiltration is feasible.  

 
Drainage Complaints 
Per King County iMap, there have been no flooding related drainage complaints within a quarter mile 
downstream of the site. 

 
Upstream Tributary Basin 
Due to site topography, there are no significant upstream tributary areas.  

 
Downstream Drainage Route 
Stormwater runoff from the site typically infiltrates into the native soils found on-site; however, in the event 
of an extreme rain event, runoff would sheet flow to the northeast across lawn surfaces at mild grades of 1 
to 2 percent (A). The only natural discharge area (NDA) for the site is located in the northeastern portion of 
the property, which results in a total of one threshold discharge area (TDA) for the site. Once the stormwater 
sheet flows off the northeastern portion of the site, it enters a catch basin located in Stossel Avenue just 
north of the site (B). After entering the public stormwater system, stormwater continues flowing north within 
the public stormwater system within Stossel Avenue at the ¼ mile downstream limit (C). No signs of erosion 
or drainage concerns were observed during the site visit. Please refer to the Downstream Drainage Map 
below for the referenced points of interest in the above. The site proposed to fully infiltrate all runoff 
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generated from the proposed development; therefore, we do not anticipate any impact to the downstream 
public stormwater system. 
 

 
  

Figure 6: Downstream Drainage Map 
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IV. FLOW CONTROL AND WATER QUALITY FACILITY ANALYSIS AND DESIGN 
The following onsite stormwater BMP’s will be utilized for the project: 
 

• New Roofs: Downspout Full Infiltration Trench (BMP T5.10A)  

• New Driveway: Permeable Pavers (BMP T5.15) 
 
The minimum length for the infiltration trench is based on soil type of the site.  Based on the geotechnical 
recommendation soil type of “Medium sands and gravel”, 30 LF of trench length per 1,000 sf of roof area has 
been utilized for the future infiltration trench on Lot 2. Based on the assumed 2,304 SF of total new rooftop 
area for the future townhomes, a 70 LF trench will be required. 
 
For the proposed driveway, permeable pavers (BMP T5.15) will be utilized to mitigate the 1,341 SF of new 
shared driveway on Lot 2.  
 
Further flow control and water quality analysis is not required as this project proposes less than 10,000 SF of 
new/replaced impervious and less than 5,000 SF of new/replaced PGIS, respectively. 

 

V. CONVEYANCE SYSTEM ANALYSIS AND DESIGN 
Conveyance system analysis will be completed if requested by the City of Carnation.  

 

VI. SPECIAL REPORTS AND STUDIES 
•   Infiltration Investigation by Robinson Noble dated September 15, 2023 (Appendix A). 

VII. OTHER PERMITS 

• Drainage Permit (City of Carnation) 

• Clearing & Grading Permit (City of Carnation) 

• Right-of-Way Use Permit (City of Carnation) 

• Side Sewer Permit (City of Carnation) 

• Water Service Permit (City of Carnation) 

• Building Permit (City of Carnation) 

VIII. TESC ANALYSIS AND DESIGN 

The potential for erosion within the site will be mitigated by use of erosion control measures during clearing, 
grading, and site development activities.  Filter fences will be installed along the downhill perimeter of the 
site to protect adjacent properties from sediment-laden water.  A rocked construction entrance will be 
installed at the entrance to the site to protect mud from entering the paved roadway.  Stockpiles and exposed 
disturbed areas will be covered to protect from erosion and sediment runoff.  

Element 1: Mark Clearing Limits. All clearing, grading, sensitive areas, and buffers will be clearly marked in 
the field prior to construction in accordance with the plans and specifications. Prior to beginning land 
disturbing activities, including clearing and grading, clearly mark all clearing limits, sensitive areas and their 
buffers, and trees that are to be preserved within the construction area. These will be clearly marked, both 
in the field and on the plans, to prevent damage and offsite impacts. Plastic, metal, or stake wire fence may 
be used to mark the clearing limits. 
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Element 2: Establish Construction Access. Construction access will be from the public alley to the north of the 
property. Stabilize the construction access with rock per the stormwater plans. Access points will be stabilized 
with a pad of quarry spalls, crushed rock, or equivalent BMP prior to traffic leaving the construction site to 
minimize the tracking of sediment onto all roads and accesses.  
 
Element 3: Control Flow Rates. It is anticipated that construction site runoff will infiltrate into the ground 
naturally.  To control construction flow rates if this fails to adequately infiltrate, a temporary sediment pond 
may be utilized. Natural drainage patterns will be protected as much as possible during construction, and 
concentrated flow should not be permitted. Properties and waterways downstream from development sites 
will be protected from erosion due to increases in the volume, velocity, and peak flow rate of stormwater 
runoff from the project site. 
 
Element 4: Install Sediment Controls. Soils should be covered if not worked for 7 days during the dry season 
or 2 days during the wet season. The street should be swept each night or as required. If the minimum BMPs 
fail to retain sediment on the site, additional BMPs will be used. 
 
Element 5: Stabilize Soils. Soils will be covered if not worked for 7 days during the dry season or 2 days during 
the wet season. Soil stockpiles will be covered unless worked. Soil stockpiles will be located away from drain 
inlets and surface water discharge locations. Soil stockpiles will be stabilized and covered as needed. Soils 
will be stabilized at the end of the shift before holidays or weekends if needed based on weather forecast. 
 
Element 6: Protect Slopes. Slope protection is not proposed as there are no slopes on the site.  
 
Element 7: Protect Drain Inlets. Grated catch basins in the immediate vicinity of the project will be protected.  
The new catch basins associated with the infiltration trench will be protected under the associated building 
permit.  
 
Element 8: Stabilize Channels and Outlets. There are no existing or proposed channels or drainage outlets 
associated with this project. 
 
Element 9: Control Pollutants. Pollution generated from construction must be controlled at all times. Control 
of pollutants other than sediments includes the following: 
 

 All pollutants other than sediments will be handled and disposed of in a manner that does not cause 
contamination of stormwater. 

 Cover, containment and protection from vandalism will be provided for all chemicals, liquid products, 
petroleum products, and non-inert wastes present on the project site. 

 Maintenance and repair of heavy equipment and vehicles involving oil changes, hydraulic system 
drain down, solvent and de-greasing cleaning operations, fuel tank drain down and removal, and 
other activities which may result in discharge or spillage of pollutants to the ground or into 
stormwater runoff must be conducted using spill prevention measures, such as drip pans. 
Contaminated surfaces will be cleaned immediately following any discharge or spill incident. 
Emergency repairs may be performed on-site using temporary plastic placed beneath and, if raining, 
over the vehicle. 

 Wheel wash or tire bath wastewater will be discharged to a separate on-site treatment system or to 
the sanitary sewer, if available. 

 
Element 10: Control De-Watering. De-watering is not anticipated for the site. In the event that dewatering is 
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necessary, the waste water will be treated such that sediment remains on site. This will be done by routing 
the storm water through a straw filter or sediment trap. 
 
Element 11: Maintain BMPs. BMPs will be inspected monthly and after every significant storm event, 
Sediment will be removed from the BMPs as necessary for them to continue operating at the required 
performance level. In the event that a BMPs has been damaged, it will be replaced immediately. 
 

Element 12: Manage the Project. Construction activities will be phased such that the impact to the area will 
be kept at a minimum. Coordination will occur with all utility agencies that are affected by this project. BMPs 
will be inspected regularly and after each significant storm event. The Contractor will provide a Certified 
Erosion and Sediment Control Specialist. If for any reason a BMPs is not sufficient for the project, additional 
BMPs will be installed. 

 

IX. OPERATION AND MAINTENANCE MANUAL 
An Operation and Maintenance Manual is included in Appendix B.



 

 

 

 

 

 

   

 

 

Appendix A 

Infiltration Evaluation by Robinson Noble dated September 15, 2023 
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September 15, 2023 

Mr. Shane Fortney 

Manager 

Fortwest, LLC 

Post Office Box 522 

Woodinville, Washington 98072 

sent via email to sfortney@live.com 

Subject: Infiltration Evaluation 

Dear Mr. Fortney: 

This letter has been prepared on behalf of Fortwest, LLC by Robinson Noble (RN), a wholly owned 

subsidiary of Terraphase Engineering Inc. This letter presents our evaluation of infiltration feasibility for 

the proposed residential project located at 31964 East Blanche Street, Carnation, Washington (King 

County parcel number 3060100120). The approximate location of the project is shown on the Vicinity 

Map, presented as Figure 1.  

The project site is approximately 0.24 acres in size and is currently developed with a single-family 

residence. We understand that you plan to redevelop the approximate northern 2/3 of the property 

with a duplex. The existing residence at the southern end of the parcel is to remain.  

1 Surface and Subsurface Conditions 

Surface Conditions 

The surface conditions consist of grass covered lawn. A few small landscaping trees were near the 

existing residence to the south and along the edges of the property. 

Subsurface Conditions 

The geology of the area is mapped on the Washington State Department of Natural Resources Geologic 

Information Portal (https://geologyportal.dnr.wa.gov). The site is mapped as being underlain by 

alluvium (Qa). These deposits are not glacially consolidated and generally consist of sorted combinations 

of sand, silt, and gravel.  

We explored subsurface conditions at the site on August 22, 2023 by excavating two test pits with a mini 

trackhoe. Both test pits were excavated to depths of approximately 4.5 feet below the ground surface 

(bgs). The explorations were located in the field by representatives from this firm who also examined 

the soils and geologic conditions encountered and maintained logs of the explorations. The approximate 

locations of the explorations are shown on the Site Plan in Figure 2. The soils were visually classified in 
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general accordance with the Unified Soil Classification System, a copy of which is presented as Figure 3. 

The logs of the explorations are presented in Figures 4 and 5. 

The explorations generally revealed an approximate 0.5-foot-thick surficial layer of topsoil. Underlying 

the topsoil, we encountered medium dense, dry to moist, brown silty sand with some gravel to about 

3½ feet. Underlying the silty sand in PIT-1 we observed medium dense, moist brown silty fine to medium 

sand to the depths explored. Below the silty sand, PIT-2 revealed medium dense, dry to moist, brown 

silty fine to medium sand with gravel and cobbles to the depths explored.  

Groundwater was not observed during our explorations. Rust mottled and wet soils were also not 

observed. Review of nearby well logs indicate no groundwater was observed within at least 15 feet of 

the ground surface. 

 

2 Pilot Infiltration Tests 

The project site is located in Carnation and is subject to the 2014 Department of Ecology Stormwater 

Management Manual for Western Washington (DOE). We understand that infiltration is proposed to be 

sited west of the planned duplex. The DOE requires that Small Pilot Infiltration Tests (PITs) be performed 

at the infiltration facility location. We excavated test pits near the proposed infiltration facility to 

observe the subsurface soil and groundwater conditions and determine an appropriate depth for the 

small pilot infiltration tests (PITs). The PITs were performed in general accordance with the DOE within 

the location of the proposed infiltration facility as shown on the Site Plan in Figure 2. 

The small-scale PIT involves excavating a test pit with a base area between 12 and 32 square feet. This 

test pit is then pre-soaked with 12 inches or more of water for a period of 6 hours. After the pre-soak is 

complete, the water depth is maintained for at least one hour to measure the steady state infiltration 

rate. Every 15 minutes the cumulative water volume, water depth, and flow rate are recorded. After one 

hour the water is shut off and the water depth is recorded every 15 minutes in order to measure the 

falling head infiltration rate.  

The small PITs were completed at a depth of approximately 4.5 feet bgs with a base area of about 18 ft2 

for PIT-1 and 12.8 ft2 for PIT-2. The maximum available flow from the provided hose bib into PIT-2 did 

not allow the entire area to be wetted or any head to be built up and maintained. Therefore, the steady 

state was determined using the maximum flow rate into the PIT over the observed wetted area. 

2.1 Design Infiltration Rate 

The measured saturated hydraulic conductivity (Ksat,initial) for each test is shown in Table 1 below. The 
design saturated hydraulic conductivity (Ksat,design) is determined by applying correction factors to the 
measured rate as prescribed in Volume III, Section 3.3.6 of the DOE. The measured rate must be reduced 
through appropriate correction factors for site variability (CFv), uncertainty of test method (CFt), and 
degree of influent control (CFm) to prevent siltation and bio-buildup. It should be noted that 
construction traffic or other disturbance to the target infiltration area could compact the soil, which may 
decrease the effective infiltration rates. The correction factors and resulting design infiltration rates are 
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also shown in Table 1 below. We selected a site variability factor of 0.7 due to the variability of 
performance of the silty sand with varying amounts of gravel soils tested across the site.  

Table 1: Measured and Design Infiltration Rates 

Test 
Number 

Test 
Depth (ft) 

USCS 
Ksat,initial 
(in/hr) 

Correction Factors 
Ksat,design 
(in/hr) 

CFV CFT CFM 

PIT-1 4.5 SM 24 0.7 0.5 0.9 7.6 

PIT-2 4.5 SM 37 0.7 0.5 0.9 11.6 

 

2.2 Laboratory Testing 

For groundwater protection requirements, cation exchange capacity (CEC) and organic content of 

samples of the soil at the infiltration testing depth of each PIT were determined by a subcontracted 

testing laboratory. The test results are shown in Table 2 and attached as Appendix A of this letter. 

Table 2: Chemical Properties of Soil at Infiltration Test Locations 

Test Number Test Depth (ft) USCS CEC (meq/100g) Organic Content 

PIT-1 4.5 SM 4.7 1.0 

PIT-2 4.5 SM 12.0 4.4 

 

 

3 Conclusions and Recommendations 

In our opinion infiltration at the site is feasible. We recommend that a design saturated hydraulic 

conductivity of 7.6 inches per hour be used for all facilities at the site, when designing facilities for the 

underlying silty sand soils. If the sand soils are not encountered during construction of the facilities at 

the design depth then the facility should be overexcavated until the silty sand soils are encountered.   

For infiltration facilities used for water treatment purposes, DOE Section 3.3.7 Site Suitability Criteria 

(SSC) #4 requires measured saturated hydraulic conductivity rates to be 9 inches per hour or less. The 

measured rates for the silty sand layer at the site exceed this criterion, and will require the facility to be 

designed with an additional sand layer to reduce the infiltration rate. Additionally, SSC #6 requires the 

soil to have a CEC of 5 meq/100g or greater and organic content of 1.0% or greater. All of the samples 

met the criteria of SSC #6.  
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4  Closing  

Terraphase is grateful for the opportunity to offer our services on this important project. If you have any 

questions or comments regarding this submittal, please contact Barbara Gallagher at (425) 488-0599. 

Sincerely, 

for Terraphase Engineering Inc. 

 

 

 

 

 

 

 

 

 

Barbara Gallagher, PE  

Associate 
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Attachments (3): 

 Figure 1 - Vicinity Map 

 Figure 2 – Site Plan 

 Figure 3 – PIT-1 

 Figure 4 – PIT-2 

 Appendix A – Amtest results 
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Unified Soil Classification System

MAJOR DIVISIONS
GROUP
SYMBOL

GROUP NAME

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

POORLY-GRADED GRAVEL

SILTY GRAVEL

CLAYEY GRAVEL

WELL-GRADED SAND, FINE TO COARSE SAND

GW

GP

GM

GC

SW

SP POORLY-GRADED SAND

SILTY SAND

CLAYEY SAND

SILT

CLAY

ORGANIC SILT, ORGANIC CLAY

SILT OF HIGH PLASTICITY, ELASTIC SILT

CLAY OF HIGH PLASTICITY, FAT CLAY

ORGANIC CLAY, ORGANIC SILT

PEATPTHIGHLY ORGANIC SOILS

GRAVEL CLEAN GRAVEL

  GRAVEL
WITH FINES

SAND CLEAN SAND

    SAND
WITH FINES

INORGANIC

INORGANIC

ORGANIC

ORGANIC

 COARSE -

GRAINED

   SOILS

MORE THAN 50%
RETAINED ON
number 200 SIEVE

MORE THAN 50% OF 
COARSE FRACTION
RETAINED ON NO. 4
              SIEVE

MORE THAN 50% OF
COARSE FRACTION 
PASSES NO. 4 SIEVE SM

SC

ML

CL

OL

MH

CH

OH

     FINE -

GRAINED

    SOILS

MORE THAN 50% 
PASSES NO. 200 SIEVE

SILT AND CLAY

SILT AND CLAY

  LIQUID LIMIT
LESS THAN 50%

  LIQUID LIMIT
50% OR MORE

NOTES:

    1)   Field classification is based on
          visual examination of soil in general
          accordance with ASTM D 2488-83.

2)   Soil classification using laboratory
      tests is based on ASTM D 2487-83.

3)  Descriptions of soil density or
     consistency are based on
     interpretation of blowcount data,
     visual appearance of soils, and/or
     test data.

SOIL MOISTURE MODIFIERS

  Dry- Absence of moisture, dusty, dry 
          to the touch

 Moist- Damp, but no visible water

Wet- Visible free water or saturated,
         usually soil is obtained from
         below water table
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Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664

Professional
Analytical
Services

Sep 14 2023
ROBINSON NOBLE
31964 BLANCHE STREET
CARNATION, WA  98014
Attention:  BARBARA GALLAGHER

Dear BARBARA GALLAGHER:

Enclosed please find the analytical data for your project.

The following is a cross correlation of client and laboratory identifications for your convenience.

CLIENT ID MATRIX AMTEST ID TEST
PIT 1 (BROWN SILTY SAND) Soil 23-A014719 CONV, OM std mth
PIT 2 (BROWN SILTY SAND W/ GRAVEL/C Soil 23-A014720 CONV, OM std mth

Your samples were received on Tuesday, August 29, 2023. At the time of receipt, the samples were logged
in and properly maintained prior to the subsequent analysis.

The analytical procedures used at AmTest are well documented and are typically derived from the protocols of
the EPA, USDA, FDA or the Army Corps of Engineers.

Following the analytical data you will find the Quality Control (QC) results.

Please note that the detection limits that are listed in the body of the report refer to the Practical
Quantitation Limits (PQL's), as opposed to the Method Detection Limits (MDL's).

If you should have any questions pertaining to the data package, please feel free to contact me.

Sincerely,

Kathy Fugiel
President

PO Number:  253-475-7711

BACT = Bacteriological
CONV = Conventionals

MET = Metals
ORG = Organics

NUT=Nutrients
DEM=Demand

MIN=Minerals

P.1



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

ANALYSIS REPORT

ROBINSON NOBLE Date Received: 08/29/23
31964 BLANCHE STREET Date Reported:  9/14/23
CARNATION, WA  98014
Attention:  BARBARA GALLAGHER
PO Number: 253-475-7711
All results reported on an as received basis.

         _________________________________________________________________________________________________

AMTEST Identification Number 23-A014719
Client Identification PIT 1 (BROWN SILTY SAND)
Sampling Date 08/22/23, 10:30

P.2



ROBINSON NOBLE
Project Name:
AmTest ID: 23-A014720

         _________________________________________________________________________________________________

AMTEST Identification Number 23-A014720
Client Identification PIT 2 (BROWN SILTY SAND W/ GRAVEL/C
Sampling Date 08/22/23, 17:10

                                                                                                                  _________________________________
                                                                                                                  Kathy Fugiel
                                                                                                                  President

P.3



Am Test Inc.
13600 NE 126th PL
Suite C
Kirkland, WA, 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

QC Summary for sample numbers: 23-A014719 to 23-A014720

DUPLICATES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  DUP VALUE  RPD
 23-A014720  Cation Exchange Capacity  meq/100g  12.  10.  18.
 23-A014720  Organic Matter  %  4.4  4.7  6.6

STANDARD REFERENCE MATERIALS
 ANALYTE  UNITS  TRUE VALUE  MEASURED VALUE  RECOVERY
 Cation Exchange Capacity  meq/100g  2.0  2.1  105. %

BLANKS
 ANALYTE  UNITS  RESULT
 Cation Exchange Capacity  meq/100g  < 0.5

P.4



P.5
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Operations & Maintenance Manual 
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iq[̂eWZ[Vgj_[tcdn[
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xĵ jrZ[Ve[fWĵ Z[
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ef[ae]l[hjWV]YlZa[Z_VZW]_r[YjVYg[ija]_[VgWeXrg[
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|e_Vĵ ]_j_Va[j_\[
hellXV]e_[
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àZYbc\dZ_ef_g\
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UVWXYZ [X\V]X̂_Z̀Z\XabVYZ
cdde]efc_VĝZ

hdde]efc_X\ZYX\V]X̂_ZgbZ\XabVYZ_ic_ZXjdXX\YZ
klmZgnZ_iXZ\Vc]X_XbZgnZ_iXZWVWXoZ

pc_XbZnfgqYZnbXXfrZ_ibgesiZWVWXYoZ

tXsX_c_Vĝubgg_YZ tXsX_c_Vĝubgg_YZ_ic_ZbX\edXZnbXXZ]gvX]X̂_ZgnZ
qc_XbZ_ibgesiZWVWXYoZ

pc_XbZnfgqYZnbXXfrZ_ibgesiZWVWXYoZ

wĝ_c]V̂ĉ_YZĉ\Z
Wgffe_VĝZ

ĥrZXvV\X̂dXZgnZdĝ_c]V̂ĉ_YZgbZWgffe_VĝZYediZ
cYZgVfxZscYgfV̂XxZdĝdbX_XZYfebbVXYZgbZWcV̂_oZ

yc_XbVcfYZbX]gvX\Zĉ\Z\VYWgYX\ZgnZ
cddgb\V̂sZ_gZcWWfVdcafXZbXsefc_VĝYoZZ
[gebdXZdĝ_bgfZzyUYZV]WfX]X̂_X\ZVnZ
cWWbgWbVc_XoZZ{gZdĝ_c]V̂ĉ_YZ
WbXYX̂_Zg_iXbZ_iĉZcZYebncdXZgVfZnVf]oZ

|c]csXZ_gZWbg_Xd_VvXZ
dgc_V̂sZgbZdgbbgYVĝZ

Ubg_Xd_VvXZdgc_V̂sZVYZ\c]csX\}ZbeY_ZgbZdgbbgYVĝZ
VYZqXc~X̂V̂sZ_iXZY_bed_ebcfZV̂_XsbV_rZgnZĉrZWcb_ZgnZ
WVWXoZ

UVWXZbXWcVbX\ZgbZbXWfcdX\oZ

|c]csX\Z ĥrZ\X̂_Z_ic_Z\XdbXcYXYZ_iXZdbgYYZYXd_VĝZcbXcZgnZ
WVWXZarZ]gbXZ_iĉZklmZgbZVYZ\X_Xb]V̂X\Z_gZicvXZ
qXc~X̂X\ZY_bed_ebcfZV̂_XsbV_rZgnZ_iXZWVWXoZ

UVWXZbXWcVbX\ZgbZbXWfcdX\oZ

|V_diXYZ �bcYiZĉ\Z\XabVYZ �bcYiZĉ\Z\XabVYZXjdXX\YZ�ZdeaVdZngg_ZWXbZ�xlllZ
Y�ecbXZnXX_ZgnZ\V_diZĉ\ZYfgWXYoZ

�bcYiZĉ\Z\XabVYZdfXcbX\Znbg]Z
\V_diXYoZ

[X\V]X̂_Z
cdde]efc_VĝZ

hdde]efc_X\ZYX\V]X̂_Z_ic_ZXjdXX\YZklmZgnZ_iXZ
\XYVŝZ\XW_ioZ

|V_diZdfXĉX\unfeYiX\ZgnZcffZYX\V]X̂_Z
ĉ\Z\XabVYZYgZ_ic_ZV_Z]c_diXYZ\XYVŝoZ

{gjVgeYZqXX\YZ ĥrẐgjVgeYZgbẐeVYĉdXZvXsX_c_VĝZqiVdiZ]crZ
dĝY_V_e_XZcZic�cb\Z_gZwgê_rZWXbYĝ X̂fZgbZ_iXZ
WeafVdoZZZ

{gjVgeYZĉ\ẐeVYĉdXZvXsX_c_VĝZ
bX]gvX\Zcddgb\V̂sZ_gZcWWfVdcafXZ
bXsefc_VĝYoZZ{gZ\ĉsXbZgnẐgjVgeYZ
vXsX_c_VĝZqiXbXZwgê_rZWXbYĝ X̂fZ
gbZ_iXZWeafVdZ]Vsi_Ẑgb]cffrZaXoZZZ

wĝ_c]V̂ĉ_YZĉ\Z
Wgffe_VĝZ

ĥrZXvV\X̂dXZgnZdĝ_c]V̂ĉ_YZgbZWgffe_VĝZYediZ
cYZgVfxZscYgfV̂XxZdĝdbX_XZYfebbVXYZgbZWcV̂_oZ

yc_XbVcfYZbX]gvX\Zĉ\Z\VYWgYX\ZgnZ
cddgb\V̂sZ_gZcWWfVdcafXZbXsefc_VĝYoZZ
[gebdXZdĝ_bgfZzyUYZV]WfX]X̂_X\ZVnZ
cWWbgWbVc_XoZZ{gZdĝ_c]V̂ĉ_YZ
WbXYX̂_Zg_iXbZ_iĉZcZYebncdXZgVfZnVf]oZ

tXsX_c_VĝZ tXsX_c_VĝZ_ic_ZbX\edXYZnbXXZ]gvX]X̂_ZgnZqc_XbZ
_ibgesiZ\V_diXYoZ

pc_XbZnfgqYZnbXXfrZ_ibgesiZ\V_diXYoZ

�bgYVĝZ\c]csXZ_gZ
YfgWXYZ

ĥrZXbgYVĝZgaYXbvX\ZĝZcZ\V_diZYfgWXoZ [fgWXYZcbXẐg_ZXbg\V̂soZZ

�gd~ZfV̂V̂sZge_ZgnZ
WfcdXZgbZ]VYYV̂sZ��nZ
hWWfVdcafX�Z

�̂ XZfcrXbZgbZfXYYZgnZbgd~ZXjVY_YZcagvXẐc_VvXZYgVfZ
cbXcZ�ZY�ecbXZnXX_ZgbZ]gbXxZĉrZXjWgYX\Ẑc_VvXZ
YgVfoZ

�XWfcdXZbgd~YZ_gZ\XYVŝZY_ĉ\cb\YoZ

Z
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XYZ[\ ]̂_̀a\b̂\cYZZ[̂\ def\Ẑ_̀a\_eg\g[ĥỲ\iaYja\[kj[[g\l\jmhYj\nbbZ\
o[̂\lpqqq\̀rm_̂[\n[[Z\sZaỲ\Ỳ\_hbmZ\[rm_c\Zb\Za[\
_tbmeZ\bn\Ẑ_̀a\YZ\ibmcg\Z_u[\Zb\nYcc\mo\be[\
Z̀_eg_̂g\̀Yv[\bnnYj[\w_̂h_w[\j_exy\\ze\w[e[̂_cp\
Za[̂[\̀abmcg\h[\eb\{Ỳm_c\[{Yg[ej[\bn\gmtoYewy\

]̂_̀a\_eg\g[ĥỲ\jc[_̂[g\n̂bt\̀YZ[y\\\

|bkYbm̀\i[[g̀\ def\ebkYbm̀\b̂\emỲ_ej[\{[w[Z_ZYbe\iaYja\t_f\
jbèZYZmZ[\_\a_v_̂g\Zb\}bmeZf\o[̂ b̀ee[c\b̂\Za[\
omhcYjy\\\

|bkYbm̀\_eg\emỲ_ej[\{[w[Z_ZYbe\
[̂tb{[g\_jjb̂gYew\Zb\_oocYj_hc[\
[̂wmc_ZYbèy\\|b\g_ew[̂\bn\ebkYbm̀\
{[w[Z_ZYbe\ia[̂[\}bmeZf\o[̂ b̀ee[c\
b̂\Za[\omhcYj\tYwaZ\eb̂t_ccf\h[y\\\

}beZ_tYe_eZ̀\_eg\
obccmZYbe\

def\[{Yg[ej[\bn\jbeZ_tYe_eZ̀\b̂\obccmZYbe\̀mja\
_̀\bYcp\w_̀bcYe[p\jbeĵ[Z[\̀cm̂ Ŷ[̀\b̂\o_YeZy\

~_Z[̂Y_c̀\̂[tb{[g\_eg\gỲob̀[g\bn\
_jjb̂gYew\Zb\_oocYj_hc[\̂[wmc_ZYbèy\\
Xbm̂j[\jbeẐbc\�~�̀\Ytoc[t[eZ[g\Yn\
_oôbôY_Z[y\\|b\jbeZ_tYe_eZ̀\
ô[̀[eZ\bZa[̂\Za_e\_\̀m̂n_j[\bYc\nYcty\

�̂_̀ �̀ŵbmegjb{[̂\ �̂_̀ \̀b̂\ŵbmegjb{[̂\[kj[[g̀\l�\Yeja[̀\Ye\
a[YwaZy\

�̂_̀ \̀b̂\ŵbmegjb{[̂\tbi[g\Zb\_\
a[YwaZ\eb\ŵ[_Z[̂\Za_e\�\Yeja[̀y\

]̂[[̀\_eg\Xâmh̀\ �_v_̂g\ def\Ẑ[[\b̂\cYth\bn\_\Ẑ[[\Yg[eZYnY[g\_̀\a_{Yew\_\
obZ[eZY_c\Zb\n_cc\_eg\j_m̀[\ôbo[̂Zf\g_t_w[\b̂\
Zâ[_Z[e\amt_e\cYn[y\\>4TD�DNQ4GNHH4EQHFGEMEHQ4O�4
D4�UDPEMEHQ4DNOJNERG4KURG4OH4NHKJ�HQ4DR4RJJF4
DR4LJRREOPH34

|b\a_v_̂g\Ẑ[[̀\Ye\n_jYcYZfy\

�_t_w[g\ �Yth̀\b̂\o_̂Z̀\bn\Ẑ[[̀\b̂\̀âmh̀\Za_Z\_̂[\̀ocYZ\b̂\
ĥbu[e\iaYja\_nn[jZ\tb̂[\Za_e\���\bn\Za[\ZbZ_c\
nbcY_w[\bn\Za[\Ẑ[[\b̂\̀âmhy\

]̂[[̀\_eg\̀âmh̀\iYZa\c[̀ \̀Za_e\��\
bn\ZbZ_c\nbcY_w[\iYZa\̀ocYZ\b̂\ĥbu[e\
cYth̀y\

]̂[[̀\b̂\̀âmh̀\Za_Z\a_{[\h[[e\hcbie\gbie\b̂\
uebju[g\b{[̂y\

|b\hcbie\gbie\{[w[Z_ZYbe\b̂\
uebju[g\b{[̂\{[w[Z_ZYbey\\]̂[[̀\b̂\
à̂mh̀\n̂[[\bn\Ye�m̂fy\

]̂[[̀\b̂\̀âmh̀\iaYja\_̂[\ebZ\_g[rm_Z[cf\
m̀oob̂Z[g\b̂\_̂[\c[_eYew\b{[̂p\j_m̀Yew\[kob̀m̂[\
bn\Za[\̂bbZ̀y\

]̂[[\b̂\̀âmh\Ye\oc_j[\_eg\
_g[rm_Z[cf\̀moob̂Z[g�\g[_g\b̂\
gỲ[_̀[g\Ẑ[[̀\̂[tb{[gy\

\



���������������	����
�����
������	�����������
��	�����
�������
������������
���	����

�

�
��������������������� !"#���#��$�%��&&�#'!(��� )*�+*�����

,-./�

0123453637889::3;17<:3

=>?@AB@>@CB3
8DEFD@B@A3

<BGBCA3DH3IHDJKBE3 8D@L?A?D@3MNB@3=>?@AB@>@CB3?O30BBLBL3 ;BOPKAO39QFBCABL3MNB@3
=>?@AB@>@CB3?O3IBHGDHEBL3

RSTUV WXYZ[VY\]V]ÛXSZV WXYZ[VY\]V]ÛXSZVU_̀UU]ZVaV̀b̂S̀VcddTVeUXVafgggV
ZhbYXUVcUUTViSjUjfVTXYZ[VY\]V]ÛXSZVkdbl]VcSllVbeV
d\UVZTY\]YX]ZVZSmUVnYX̂YnUV̀Y\ojV

pdY]kYqV]XSrŶlUV̂qVsYS\TU\Y\̀UV
rU[S̀lUZjV

tÛXSZVk[S̀[V̀dbl]V]YsYnUVrU[S̀lUVTSXUZVdXV
eXd[ŜSTVbZUVdcVXdY]jV

pdY]kYqV]XSrŶlUV̂qVsYS\TU\Y\̀UV
rU[S̀lUZjV

ud\TYsS\Y\TZVY\]V
edllbTSd\V

v\qVUrS]U\̀UVdcV̀d\TYsS\Y\TZVdXVedllbTSd\VZb̀[V
YZVdSlfVnYZdlS\UfV̀d\̀XUTUVZlbXXSUZVdXVeYS\TjV

wYTUXSYlZVXUsdrU]VY\]V]SZedZU]VdcV
Ỳ d̀X]S\nVTdVYeelS̀ŶlUVXUnblYTSd\ZjVV
RdbX̀UV̀d\TXdlVxwyZVSselUsU\TU]VScV
YeeXdeXSYTUjVVzdV̀d\TYsS\Y\TZV
eXUZU\TVdT[UXVT[Y\VYVZbXcỲUVdSlVcSlsjV

xld̀{U]VXdY]kYqV v\qVd̂ZTXb̀TSd\Vk[S̀[VXU]b̀UZV̀lUYXY\̀UVŶdrUV
XdY]VZbXcỲUVTdVlUZZVT[Y\Va|VcUUTjV

pdY]kYqVdrUX[UY]V̀lUYXVTdVa|VcUUTV
[Sn[jV

v\qVd̂ZTXb̀TSd\VXUZTXS̀TS\nVT[UVỲ ÙZZVTdVYVag}VTdV
a~VcddTVkS]T[VcdXVYV]SZTY\̀UVdcVsdXUVT[Y\Va~VcUUTV
dXVY\qVedS\TVXUZTXS̀TS\nVỲ ÙZZVTdVlUZZVT[Y\VYVagV
cddTVkS]T[jV

vTVlUYZTVa~}cddTVdcVkS]T[Vd\VỲ ÙZZV
XdY]jV

pdY]VRbXcỲUV �XdZSd\fVZUTTlUsU\TfV
edT[dlUZfVZdcTVZedTZfV
XbTZV

v\qVZbXcỲUV]UcÙTVk[S̀[V[S\]UXZVdXVeXUrU\TZV
sYS\TU\Y\̀UVỲ ÙZZjV

pdY]V]XSrŶlUV̂qVsYS\TU\Y\̀UV
rU[S̀lUZjV

�UnUTYTSd\Vd\VXdY]V
ZbXcỲUV

WXUUZVdXVdT[UXVrUnUTYTSd\VeXUrU\TVỲ ÙZZVTdV
cỲSlSTqV̂qVsYS\TU\Y\̀UVrU[S̀lUZjVV

wYS\TU\Y\̀UVrU[S̀lUZV̀Y\VỲ ÙZZV
cỲSlSTqjV

R[dbl]UXZVY\]V
tST̀[UZV

�XdZSd\V �XdZSd\VkST[S\VaVcddTVdcVT[UVXdY]kYqVsdXUVT[Y\V�V
S\̀[UZVkS]UVY\]V�VS\̀[UZV]UUejV

R[dbl]UXVcXUUVdcVUXdZSd\VY\]V
sYT̀[S\nVT[UVZbXXdb\]S\nVXdY]jV

�UU]ZVY\]V̂XbZ[V �UU]ZVY\]V̂XbZ[VU_̀UU]Va�VS\̀[UZVS\V[USn[TVdXV
[S\]UXVsYS\TU\Y\̀UVỲ ÙZZjV

�UU]ZVY\]V̂XbZ[V̀bTVTdV~VS\̀[UZVS\V
[USn[TVdXV̀lUYXU]VS\VZb̀[VYVkYqVYZVTdV
YlldkVsYS\TU\Y\̀UVỲ ÙZZjV

wd]blYXV�XS]V
yYrUsU\TV

ud\TYsS\Y\TZVY\]V
edllbTSd\V

v\qVUrS]U\̀UVdcV̀d\TYsS\Y\TZVdXVedllbTSd\VZb̀[V
YZVdSlfVnYZdlS\UfV̀d\̀XUTUVZlbXXSUZVdXVeYS\TjV

wYTUXSYlZVXUsdrU]VY\]V]SZedZU]VdcV
Ỳ d̀X]S\nVTdVYeelS̀ŶlUVXUnblYTSd\ZjVV
RdbX̀UV̀d\TXdlVxwyZVSselUsU\TU]VScV
YeeXdeXSYTUjVVzdV̀d\TYsS\Y\TZV
eXUZU\TVdT[UXVT[Y\VYVZbXcỲUVdSlVcSlsjV

tYsYnU]VdXVsSZZS\nV v̀ ÙZZVZbXcỲUV̀dseỲTU]V̂ÙYbZUVdcV̂Xd{U\Vd\V
sSZZS\nVsd]blYXV̂ld̀{jV

v̀ ÙZZVXdY]VZbXcỲUVXUZTdXU]VZdV
XdY]VS\cSlTXYTUZjV

V
V
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TUVWVXYZY[WV@ T\]̂ [̂X̂_@̀abYU]cY[̀Xb@ dXe@cZ]bV@\[f[Y[X̂@g\̀h@[XỲ@iUehV\\j@ kUehV\\@Za\V@Ỳ@UVcV[WV@g]\\@g\̀h@lU[̀U@
Ỳ@ZXi@i]U[X̂@hVY@bVZb̀Xj@

m[YV@ nUZbo@ZXi@iVaU[b@@ nUZbo@̀U@iVaU[b@YoZY@c̀]\i@VXi@]l@[X@YoV@iUehV\\@[b@
VW[iVXYj@

p̀ @YUZbo@̀U@iVaU[b@YoZY@c̀]\i@̂VY@[XỲ@
YoV@iUehV\\@cZX@aV@g̀]Xij@

T[lVb@ qX\VY@[b@l\]̂ V̂i@ noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@UVbYU[cYVi@i]V@Ỳ@
bVi[fVXY_@YUZbo_@̀U@iVaU[bj@

noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@X̀Y@
UVbYU[cYVij@

rV̂VYZY[̀XsÙ Ỳb@ rV̂VYZY[̀XsÙ Ỳb@YoZY@UVi]cV@gUVV@f̀ WVfVXY@̀g@
hZYVU@YoÙ]̂o@l[lVbj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

T\]̂ V̂i@ mVi[fVXY@̀U@̀YoVU@fZYVU[Z\@lUVWVXYb@gUVV@g\̀h@̀g@
hZYVU@YoÙ]̂o@YoV@l[lVj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

uÙvVX@̀U@ẁ[XY@\VZvbj@ kZfẐV@Ỳ@YoV@l[lV@̀U@l[lV@ẁ[XYb@Z\\̀h[X̂@hZYVU@
Ỳ@bVVl@̀]Yj@

T[lV@ìVb@X̀Y@Z\\̀h@hZYVU@Ỳ@Vx[Y@
ỲoVU@YoZX@ZY@YoV@̀]Y\VYj@

mYU]cY]UV@ uZb[X@\VZvb@ ỳ \Vb@̀U@aUVZvb@[X@YoV@aZb[X@Z\\̀h@hZYVU@Ỳ@\VZWV@
YoV@aZb[X@ZY@\̀cZY[̀Xb@̀YoVU@YoZX@lVU@iVb[̂Xj@@

uZb[X@[b@bVZ\Vi@ZXi@Z\\̀hb@hZYVU@Ỳ@
Vx[Y@̀X\e@hoVUV@iVb[̂XVij@

z[\YVU@{Vi[Z@ z[\YVU@fVi[Z@l\]̂ V̂i@ z[\YVU@fVi[Z@l\]̂ V̂ij@ z\̀h@YoÙ]̂o@g[\YVU@fVi[Z@[b@X̀UfZ\j@

qXblVcY[̀X@ zUV|]VXce@ dXX]Z\\e@ZXi@lU[̀U@Ỳ@ZXi@g̀\\̀h[X̂@b[̂X[g[cZXY@
bỲUfbj@

qXblVcY@iUehV\\@bebYVf@g̀U@ZXe@
iVgVcYb@̀g@iVg[c[VXc[Vbj@

@
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>ABCDECACFE3
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7EKEFD3HL3?LHMNEI3 GHCOBDBHCP3:QEC3>ABCDECACFE3BP30EEOEO3 8EPRNDP3;SJEFDEO3:QEC3
>ABCDECACFE3BP3?ELKHLIEO3

TUVWVXYZY[WV@ u\̀cv[X̂_@̀abYU]cY[̀Xb@ kVaU[b@̀U@YUZbo@\[f[Y[X̂@g\̀h@Ỳ@[Xg[\YUZY[̀X@YUVXcoj@ qXg[\YUZY[̀X@YUVXco@Za\V@Ỳ@UVcV[WV@g]\\@
g\̀h@lU[̀U@Ỳ@ZXi@i]U[X̂@hVY@bVZb̀Xj@

m[YV@ nUZbo@ZXi@iVaU[b@@ nUZbo@̀U@iVaU[b@YoZY@c̀]\i@VXi@]l@[X@YoV@
[Xg[\YUZY[̀X@YUVXco@[b@VW[iVXYj@

p̀ @YUZbo@̀U@iVaU[b@YoZY@c̀]\i@̂VY@[XỲ@
YoV@[Xg[\YUZY[̀X@YUVXco@cZX@aV@g̀]Xij@

T[lVb@ qX\VY@[b@l\]̂ V̂i@ noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@UVbYU[cYVi@i]V@Ỳ@
bVi[fVXY_@YUZbo_@̀U@iVaU[bj@

noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@X̀Y@
UVbYU[cYVij@

rV̂VYZY[̀XsÙ Ỳb@ rV̂VYZY[̀XsÙ Ỳb@YoZY@UVi]cV@gUVV@f̀ WVfVXY@̀g@
hZYVU@YoÙ]̂o@l[lVbj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

T\]̂ V̂i@ mVi[fVXY@̀U@̀YoVU@fZYVU[Z\@lUVWVXYb@gUVV@g\̀h@̀g@
hZYVU@YoÙ]̂o@YoV@l[lVj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

uÙvVX@̀U@ẁ[XY@\VZvbj@ kZfẐV@Ỳ@YoV@l[lV@̀U@l[lV@ẁ[XYb@Z\\̀h[X̂@hZYVU@
Ỳ@bVVl@̀]Yj@

T[lV@ìVb@X̀Y@Z\\̀h@hZYVU@Ỳ@Vx[Y@
ỲoVU@YoZX@ZY@YoV@̀]Y\VY@Ỳ@YoV@YUVXcoj@

mYU]cY]UV@ z\̀h@X̀Y@UVZco[X̂@
YUVXco@

z\̀hb@ZUV@X̀Y@̂VYY[X̂@[XỲ@YoV@YUVXco@Zb@iVb[̂XVij@ tZYVU@VXYVUb@ZXi@Vx[Yb@YUVXco@Zb@
iVb[̂XVij@

�\VZX̀]Ys[XblVcY[̀X@
ZccVbb@ìVb@X̀Y@Z\\̀h@
c\VZX[X̂@̀U@[XblVcY[̀X@
g̀@YUVXco@

noV@c\VZX̀]Ys[XblVcY[̀X@ZccVbb@[b@X̀Y@ZWZ[\Za\Vj@ �\VZX̀]Ys[XblVcY[̀X@ZccVbb@[b@
ZWZ[\Za\Vj@

z[\YVU@{Vi[Z@ z[\YVU@fVi[Z@l\]̂ V̂i@ z[\YVU@fVi[Z@l\]̂ V̂ij@ z\̀h@YoÙ]̂o@g[\YVU@fVi[Z@[b@X̀UfZ\j@

qXblVcY[̀X@ zUV|]VXce@ dXX]Z\\e@ZXi@lU[̀U@Ỳ@ZXi@g̀\\̀h[X̂@b[̂X[g[cZXY@
bỲUfbj@

qXblVcY@[Xg[\YUZY[̀X@YUVXco@bebYVf@g̀U@
ZXe@iVgVcYb@̀g@iVg[c[VXc[Vbj@

@




