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Dear Mr. Sourwine: 

As requested, PanGEO Inc. completed a geotechnical engineering study to support the design 
and construction of the Jovita Boulevard East, Emerald Street and 28th Avenue South 
improvement project in the City of Edgewood and the City of Milton, Washington.  The results 
of our study and our recommendations are summarized in the attached draft report. We will 
finalize the report once we receive review comments from the design team. 

In summary, based on the results of our study, it is our opinion that the proposed construction of 
the new roadway alignment and improvements to the existing roadways, which include new 
pavements, sidewalks, traffic signals and storm water systems, may be constructed as planned. 
Because up to ten feet of loose fill soil exists below the existing parking lot along the new Jovita 
Boulevard alignment, we recommend removing the existing parking lot pavement and fill to 
avoid potential settlements of the new roadway. Infiltration of stormwater along the alignment is 
not recommended due to the fines content of the native soils and shallow groundwater levels. 

We appreciate the opportunity to assist you with this project.  We are available to meet to discuss 
our findings at your convenience.  Please call if you have any questions. 

Sincerely, 

 

Siew L. Tan, P.E. 
Principal Geotechnical Engineer
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DRAFT GEOTECHNICAL REPORT 
JOVITA BOULEVARD EAST/EMERALD STREET/28TH AVENUE SOUTH  

IMPROVEMENT PROJECT 
CITY OF EDGEWOOD & CITY OF MILTON. WASHINGTON  

______________________________________________________________________________ 

1.0 INTRODUCTION 

PanGEO Inc. completed a geotechnical engineering study to support the design effort for the 
proposed improvements to Jovita Boulevard East, Emerald Street, and 28th Avenue South in the 
City of Edgewood and the City of Milton, Washington.  Our geotechnical engineering services 
were performed in general accordance with our master subconsultant agreement with Gray & 
Osborne executed on August 4, 2004, and our proposal dated October 4, 2007.  Our service 
scope included a site reconnaissance, performing a subsurface investigation program along the 
project alignment, and developing the conclusions and recommendations presented in this report. 

2.0 SITE AND PROJECT DESCRIPTION 

The project site is located in the vicinity of the intersection of Highway 161 (Meridian Avenue) 
and Jovita Boulevard East, within the city limits of both Edgewood and Milton, Washington, as 
shown in Figure 1.  More specifically, the portion of the project within the City of Edgewood 
consists of the realignment of Jovita Boulevard East such that Jovita Boulevard East 
intersections Meridian Avenue approximately 750 feet north of the current intersection with 
Meridian, and in alignment with Emerald Street. The portion of the project within the City of  
Milton consists of improvements to Emerald Street, between Meridian Avenue and 28th Avenue 
South, and improvements to 28th Avenue South, between Emerald Street and Milton Way. 
Figures 2A through 2D depict the project alignment in relation to existing site features. 

2.1 CITY OF EDGEWOOD – JOVITA BOULEVARD EAST REALIGNMENT 

We understand that the proposed roadway realignment project in the City of Edgewood will 
consist of constructing a new section of Jovita Boulevard East from approximately 250 feet west 
of 104th Avenue Court, due west to Meridian Avenue, such that Jovita Boulevard will intersect 
Meridian Avenue at the existing Meridian Avenue and Emerald Street intersection.  We 
understand that the new roadway will consist of 3 lanes, with sidewalks and planter strips on 
each side of the roadway.  Because the new roadway will be constructed through the existing 
parking area of a small commercial complex (containing Shucks Auto Parts), we understand that 
the existing parking area will be replaced with a new parking lot directly south of the commercial 
complex in a currently undeveloped area.  Due to the topographic relief of about 20 feet between 
the existing Jovita Boulevard East and Meridian Avenue roadways, we anticipate that roadway 
fill, supported by retaining walls up to about 8 feet tall, may be needed over much of the new 
alignment. Associated improvements will consist of widening the existing Jovita Boulevard East 
roadway in the vicinity of 104th Ave Court, new traffic signals, and a new storm water system 
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that may include an underground detention vault or detention pond near the east end of the 
alignment. 

We also understand that the existing portion of Jovita Boulevard East will be removed and 
replaced with a pedestrian trail or small driveway.  A short section of the existing roadway will 
be maintained adjacent to Meridian Avenue to provide driveway access to existing business, and 
a cul-de-sac will be constructed to terminate the end of the existing Jovita Boulevard alignment 
and provide access to several single family residences.   

Currently, Jovita Boulevard East consists of a two lane asphalt paved roadway, with a center turn 
lane at the west end of the alignment to serve the intersection of Meridian Avenue. Narrow 
gravel shoulders run along both sides of the roadway, and only short sections of sidewalks are 
located adjacent to Meridian Avenue.  

The existing surface conditions that the new alignment will pass through, as described from east 
to west, consists of a small creek and low-lying yard area adjacent to private residences, an 
undeveloped east sloping open field, and the asphalt paved parking area of the small commercial 
complex. According to the base map of the project area provided by Gray and Osborne, the low 
point along the proposed alignment corresponds to the small creek which has an elevation of 
approximately 342 feet, while the street grade where the new alignment will leave the existing 
roadway is approximate elevation 346 feet, and the elevation of Meridian Avenue, where the 
new alignment will intersect, is approximately 366 feet.  Plates 1 and 2 below depict the existing 
conditions along the proposed roadway alignment. 

Plate 1.  Looking southwest from the 
approximate location of where the new 
alignment will depart from the existing 
alignment. The new alignment will turn to 
the right and pass over the low area, 
through trees, and up the slope in the 
distance. 

Plate 2.  Looking east from Meridian 
Avenue.  The proposed alignment will 
cross through existing parking area and 
will intersect with Meridian directly to the 
right of the picture location. 
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2.2 CITY OF MILTON – EMERALD STREET/28TH AVENUE SOUTH ROADWAY IMPROVEMENTS 

We understand that the proposed roadway improvement project in the City of Milton will consist 
of widening Emerald Street, between 28th Avenue South and Meridian Avenue, and widening 
28th Avenue South, between Emerald Street and Milton Way, to include three traffic lanes. 
Sidewalks and planter strips are also planned for each side of the roadway as well as 
improvements to the storm water system that may include the construction of an underground 
detention vault near the intersection of 28th Avenue and Milton Way.  The improvement project 
will also remove the “offset” that currently exists near the middle of the 28th Avenue South 
alignment, and may include re-grading a portion of 28th Avenue South to improve the vertical 
sight distance.  Due to the moderate slope along the west side of the southern portion of 28th 
Avenue South, we anticipate that retaining walls up to about 6 feet high may be needed to retain 
new fill that will support the widening. Because the existing pavement along this portion of the 
project is in satisfactory condition, we understand that the existing pavement within the new 
widened section will be saved, and will only receive a pavement overlay. 

Currently, Emerald Street consists of a three lane roadway with narrow or no shoulders, and no 
sidewalks, with the exception of approximately 150 feet of sidewalk at the east end of the 
alignment adjacent to Meridian Avenue.  Surface grades slope gently to the west in the eastern 
300 feet of the alignment, with a roadway elevation at the intersection of Meridian Avenue of 
about 366 feet, and a roadway elevation of about 354 feet in the west half of the alignment.  The 
existing alignment along 28th Avenue South consists of a two lane asphalt paved roadway with 
narrow or no shoulders, and the north half of the alignment contains sidewalks on both sides of 
the roadway.  Surface grades slope gently to the south with a total vertical relief of about 14 feet 
over the approximately 1000-foot long section of 28th Avenue South included in this project.  
Plates 3 and 4 below depict the existing conditions along the proposed roadway improvement 
project. 

Plate 3.  Looking west along Emerald 
Street approximately 300 feet west of 
Meridian Avenue. 

Plate 4.  Looking north along 28th Avenue 
South, just south of the “offset” that will be 
removed. 
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3.0 SUBSURFACE EXPLORATIONS 

Eleven borings (BH-1 through BH-11) were drilled at the site on March 18 and 19, 2008, to 
explore subsurface conditions.  The approximate boring locations are indicated on Figures 2A 
through 2D.  The borings were drilled to depths ranging from 4 to 13½ feet below the existing 
ground surface using a trailer mounted drill rig and a track mounted drill rig owned and operated 
by Geologic Drill, Inc.  The drill rigs were equipped with 4- and 8-inch outside diameter hollow 
stem augers.  Soil samples were obtained from the borings at 2½- and 5-foot intervals in 
conjunction with Standard Penetration Test (SPT) sampling methods in general accordance with 
ASTM test method D-1586, in which the samples are obtained using a 2-inch outside diameter 
split-spoon sampler.  The sampler was driven into the soil a distance of 18 inches using a 140-
pound weight falling a distance of 30 inches.  The number of blows required for each 6-inch 
increment of sampler penetration was recorded.  The number of blows required to achieve the 
last 12 inches of sample penetration is defined as the SPT N-value.  The N-value provides an 
empirical measure of the relative density of cohesionless soil, or the relative consistency of fine-
grained soils.   

An engineer from PanGEO was present during the field exploration to observe the drilling, to 
assist in sampling, and to describe and document the soil samples obtained from the borings.  
The summary boring logs are included in Appendix A, Figures A-2 through A-12.  The soil 
samples were described using the system outlined on Figure A-1 in Appendix A.  

4.0 SUBSURFACE CONDITIONS 

4.1 SOIL 

According to a geologic map of the project area, Booth and others (2004), the project site is 
underlain by recessional outwash deposits, which typically consist of moderately to well sorted 
sands and gravels with various amounts of silt. The geologic mapping also indicates that glacial 
till deposits are located to the west of the project site, and ice contact deposits are located to the 
east of the project site.  Glacial till typically consists of an overconsolidated heterogeneous 
mixture of silt, sand, clay and gravel, while ice contact deposits are similar to outwash deposits, 
but typically less sorted and contain more silt.  Our subsurface explorations along the project 
alignment encountered various thickness of fill over native deposits that we interpreted to be the 
mapped outwash, till and ice-contact deposits.  

4.1.1 28th Avenue South 

The borings advanced along 28th Avenue South, BH-1 and BH-2, encountered approximately 7½ 
to 8 feet of loose to medium dense, silty sand with trace gravel, which we interpreted to be fill, 
over native dense silty sand with some gravel to the termination depth of the holes.  
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As part of a previous study for the Milton Way improvement project, we advanced a test boring 
BH-5 (PanGEO Inc., 2005) at the northeast corner of Milton Way and 28th Avenue South.  The 
summary boring log is included in Appendix B.  The test boring encountered about 2 feet of fill 
soils over native medium dense sand with some silt to a depth of about 7½ feet. From a depth of 
about 7½ feet to the termination depth of the hole at 11½ feet, the boring encountered very dense 
gravelly silty sand. 

Boring BH-3, which was advanced at the southeast corner of 28th Avenue South and Emerald 
Street, encountered medium stiff to stiff, sandy silt to a depth of about 7½ feet below surface 
grades.  Below the silt the test boring encountered medium dense silty fine sand to the 
termination depth of the hole.  

4.1.2 Emerald Street  

Boring BH-4, which located along Emerald Street, encountered approximately 4 feet of fill 
material, consisting of medium dense, silty sand with trace gravel over dense silty, gravelly sand 
to the bottom of the hole. 

4.1.3 Jovita Boulevard East 

Boring BH-5 and BH-6 were drilled along the proposed Jovita Boulevard alignment just east of 
Meridian Avenue within the existing parking lot north of the small commercial complex.  Both 
borings encountered fill material consisting of loose, silty sand and gravelly sand to depths of 6 
to 10 feet below existing grades. The fill thickness was greatest in the easterly boring, which is 
consistent with the generally east sloping original ground surface in the area.  Below the loose 
fill soil borings BH-5 and BH-6 encountered dense to very dense silty sand and gravelly sand to 
the bottom of the borings. 

Borings BH-7, BH-8, BH-9 and BH-10 were drilled along the eastern portion of the proposed 
new alignment, as well as south of the commercial complex where the proposed parking lot may 
be relocated. All four borings encountered from 1 to 2 feet of organic rich silty sand (topsoil) 
over native dense to very dense silty gravelly sand with some cobbles to the bottom of the 
explorations. 

Boring BH-11, which was advanced along the existing Jovita Boulevard East roadway, 
encountered medium dense silty sand and silty fine sand to a depth of about 7½ feet. Below 7½ 
feet the boring encountered dense silty fine sand to the termination depth of the exploration.   

4.2 GROUNDWATER 

Groundwater was encountered in eight of the explorations along the project alignment in the 
form of wet soil samples recovered from the test borings. It may be noted that at the time of 
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drilling, free water was not observed in the boreholes indicating that seepage rates are relatively 
low. 

Along 28th Avenue South and Emerald Street, borings BH-2, BH-3 and BH-4 encountered wet 
soils at depths ranging from about 5½ to 7½ feet below existing grade. Boring BH-5 (2005), 
advanced for a previous study in 2005 at the corner of Milton Way and 28th Avenue South, 
encountered groundwater at a depth of 5 feet that was perched on top of a very dense soil layer 
approximately 7½ feet below grade. 

East of Meridian Avenue, boring BH-5 and BH-10 did not encounter groundwater within the 
termination depths of the borings, or 13½ feet and 6½ feet, respectively.  Along the proposed 
Jovita Boulevard East alignment, borings BH-8 and BH-9, which were advanced near the low 
lying area and small creek, encountered wet soils approximately 2½ feet below the ground 
surface, while boring BH-7, which was advanced in the vacant field to the west of the creek, did 
not encounter groundwater within the termination depth of the boring (4 feet). Boring BH-6 was 
advanced through fill soils placed for the existing parking lot and encountered wet soil at a depth 
of about 7½ feet below grade. We understand that a stormwater infiltration system is located in 
this area, and we infer that the fill soils are wet due to the existing infiltration system.   

Boring BH-11 was advanced within the existing Jovita Boulevard East roadway and encountered 
wet soil at a depth of about 7½ feet from the existing road surface. 

It should be noted that groundwater elevations may vary depending on the season, local 
subsurface conditions, and other factors.  Groundwater levels are normally highest during the 
winter and early spring. 

4.3 LABORATORY TESTS 

Grain size analyses were performed on four representative samples obtained from the test 
borings. The tests were performed in general accordance with the procedure outlined in ASTM 
D422, and the results are included in Appendix C. 

5.0 EXISTING PAVEMENT SECTION 

To determine the existing pavement section along the project alignment, we drilled through the 
pavement at three locations as part of our subsurface exploration program.   Boring BH-2, which 
was located near the middle of 28th Avenue South, approximately 450 feet south of the 
intersection with Emerald Street, was drilled through pavement that appeared to be 
representative of the existing pavement south of this location to the intersection of Milton Way.  
Boring BH-4, which was drilled near the middle of Emerald Street, was drilled through 
pavement that appeared to be representative of the pavement along Emerald Street and the 
northern 450 feet of 28th Avenue South.  The existing pavement section was also determined at a 
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third location, BH-11, located along Jovita Boulevard South. The purpose of this exploration was 
to determine the presence and thickness of the old concrete roadway that was expected to lie 
below the existing pavement.  Figures 2A through 2D depict the approximate locations of the test 
borings described above.  Our observations regarding pavement composition are summarized in 
Table 1 below: 

Table 1 – Summary of Existing Pavement Section 

Location of Pavement Section  Pavement 
Thickness 

Crushed 
Surfacing 
Thickness 

Subgrade 
Description 

BH-2:  28th Avenue South;  Near 
east fog line, approximately 450 
feet south of Emerald Street    
(see Figure 2A) 

Pavement likely representative of 
southern 600 feet of 28th Avenue 
South 

3 inches 
ACP 2 inches Silty SAND with 

trace gravel 

BH-4:  Emerald Street; Center 
turn lane, approximately 275 feet 
west of Meridian Avenue        
(see Figure 2B) 

Pavement likely representative of 
Emerald Street and northern 450 
feet of 28th Avenue South 

4 inches 
ACP 2 inches Silty SAND with 

trace gravel 

BH-11:  Jovita Boulevard East; 
Center turn lane, approximately 
450 feet northeast of Meridian 
Avenue (see Figure 2D) 

5 inches 
ACP over 

8 inches 
concrete 

none Silty SAND with 
trace gravel 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 PAVEMENT DESIGN 

We understand that the new Jovita Boulevard East roadway alignment and the widened portion 
of Emerald Street and 28th Avenue South will be surfaced with asphalt pavement, and that the 
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portions of the existing pavement along Emerald Way and 28th Avenue South will receive an 
asphalt overlay. The following text sections present our recommendations for new pavement 
design and pavement overlays. 

6.1.1 Design Traffic Level 

A detailed traffic survey was completed by Trafficount, Inc. along Jovita Boulevard East, just 
west of 104th Ave Court East, between April 19 and April 25, 2008.  The survey results provided 
traffic volumes and axle classes for both east and west bound lanes broken down per hour per 
day.  At the time of our study, traffic projections for the future alignment were not available, and 
therefore the existing traffic counts were utilized for the proposed realignment.  Furthermore, 
because existing traffic data for Emerald Street and 28th Avenue South may not be representative 
of future traffic, we conservatively utilized the existing traffic counts from Jovita Boulevard East 
for Emerald Street and 28th Avenue South.   

For pavement design purposes, the 18-kip ESAL for a 20-year design period was estimated 
based on the total truck count obtained from the traffic survey along Jovita Boulevard East 
(Trafficount, 2008), an assumed annual truck traffic growth of 4%, and the estimated ESAL per 
axle class outlined in the WSDOT pavement design manual.   Based on these parameters, the 
calculated total 20-year design ESAL for Jovita Boulevard East were approximately 1.2 million. 

6.1.2 Parameters for Pavement Design Analysis 

We anticipate that the pavement will be constructed on a combination of native soils, generally 
consisting of medium dense to dense silty sand with gravel as well as new or existing roadway 
fill.  Based on our prior experience with similar soil conditions, we estimate that a resilient 
modulus (MR) of 12,000 pounds per square inch (psi) is appropriate for the site subgrade soils.  
This estimate is based on the assumption that, during construction, the pavement subgrade will 
be compacted to at least 95% of its maximum dry density (ASTM D-1557 Modified Proctor). 

The pavement analysis was performed using the 1993 AASHTO pavement design methodology 
using the following parameters: 

Pavement Design life 20 years 

Reliability  85% 

Overall Standard Deviation 0.5 

Design Serviceability Loss (∆PSI) 1.5 

Drainage Coefficient 1.0 

Layer Coefficient: HMA 0.44 

Layer Coefficient: Crushed Surfacing 0.14 
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Resilient Modulus  12,000 psi 

6.1.3 New Pavement Design Recommendations 

Based on the design information and parameters discussed above, the flexible pavement section 
described in Table 2 was developed in accordance with the 1993 AASHTO pavement design 
methodology. It may be noted that the pavement section described below for the new Jovita 
Dead End/Cul-de-sac and parking lot assumes a low traffic loading similar to residential streets 
where truck traffic is low. 

Table 2 - New Flexible Pavement Sections 

Recommended Minimum 
Thickness (inches) Material 

Description Jovita Boulevard E 
Emerald Street 

28th Avenue South 

Jovita Dead End/ 
Cul-de-sac & new 

parking lot 

WSDOT Standard 
Specification for 

Aggregates 

HMA 4 3 9-03.8 
CSBC / CSTC 9 4 9-03.9 (3) 
Gravel Borrow As needed As needed 9-03.14 (1) 

HMA:       Hot mixed Asphalt 
 CSBC:              Crushed Surfacing Base Course, compacted to 95% of maximum dry density determined 
    using ASTM D 1557 as the standard.  The upper 3 inches of Crushed Surfacing Base 
    Course may be replaced Crushed Surfacing Top Course (CSTC). 

Gravel Borrow:  It may be possible to use on-site granular material provided that particles larger than 4-inchs 
    are removed and the material can be adequately compacted.  
WSDOT:  Washington State Department of Transportation, 2006, Standard Specifications for Road, 

Bridge, and Municipal Construction. 

We recommend that if the pavement section needs to be adjusted in thickness, it is acceptable to 
replace 3 inches of CSBC with 1 inch of asphalt. The minimum asphalt thickness along Jovita 
Boulevard East, Emerald Street, and 28th Avenue South should be no less than 4 inches. 

It should be noted that actual pavement performance over the design period assumed in our 
analysis would depend on a number of factors, including the actual traffic loading conditions.  
The recommended pavement section will need to be revised if the traffic level (ESALs) will be 
more or less than our assumed value. 

6.1.4 Existing Pavement Overlay 

To achieve the same performance level as the new pavement, a 2½-inch minimum overlay may 
be applied to the existing pavement along Emerald Street and along the northern 450 feet of 28th 
Avenue South where we anticipate the existing pavement to consist of 4 inches of asphalt over 2 
inches of CSBC.  For the southern portion of 28th Avenue South, where we anticipate the 
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existing pavement section consists of 3 inches of asphalt over 2 inches of CSBC, a 3½-inch 
minimum overlay may be applied.  If differing existing pavement thicknesses exist than 
expected, we recommend that the overlay be adjusted accordingly to provide a minimum of 6½ 
inches of asphalt over a minimum of 2 inches of CSBC.  Pavement overlays should be 
constructed in accordance with Section 5-04.3 of the 2006 WSDOT Standard Specifications for 
Road, Bridge, and Municipal Construction. 

6.1.5 Differential Settlement Between New and Existing Pavements 

In areas where new pavements transition to existing pavements with an overlay, the potential 
exists for differential settlement and reflection cracking.  To reduce the potential for the 
occurrence and severity of differential settlement and reflection cracking, a geotextile should be 
placed along the transition area between the new and the existing pavement structures.  The 
geotextile should be a nonwoven fabric that conforms to the minimum design criteria outlined in 
following table, such as Petromat or approved equivalent. 

Table 3 - Recommended Geotextile Design Criteria 

Material 
Property 

Material 
Specification 

 
Test Method 

Tensile Strength (lb.) 100 minimum ASTM D-4632 
Elongation at break (%) 50 minimum ASTM D-4632 

Asphalt Retention (gal/sq. yd) 0.2 minimum Task Force 25 Method 8 
Melting Point (°F) 300 or greater ASTM D-276 

Ref.:  AASHTO M288-00 Specifications for Paving Fabrics 

The selected geotextile should be installed in accordance with the manufacturer’s specifications 
and guidelines. 

6.1.6 Subgrade Preparation for Pavements 

Based on our observations and explorations along the project alignment, we estimate that 
approximately 1 foot of unsuitable soil, consisting of organic rich, loose, dark brown, silty sand 
with gravel is present along the Emerald Street and 28th Avenue South alignment (outside of the 
existing pavement area), and approximately 1 to 1½ feet of unsuitable surficial soil is present 
along the proposed Jovita Boulevard alignment.  In addition, boring BH-10, which was advanced 
at the location of the proposed parking lot south of the commercial complex, encountered about 2 
feet of unsuitable organic laden silty sand (topsoil).  All unsuitable soils should be removed 
during stripping operations and either exported from the site, or stockpiled for later re-use in 
landscaping areas. 
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Following removal of the surficial unsuitable soils, the exposed subgrade should be moisture 
conditioned, if necessary, and compacted to a firm condition.  The upper 6 inches of material 
should be compacted to at least 95 percent of the maximum dry density, as determined by test 
method ASTM D 1557 (Modified Proctor).  Alternatively, a 10-ton vibratory roller with a 
minimum of three passes travel at no more than 5 miles per hour is also considered adequate.  

Any soft, yielding areas identified during the compaction process or proof-rolling should be 
over-excavated and backfilled with properly compacted CSBC, as described in Section 9-03.9(3) 
of the 2006 WSDOT Standard Specifications, or gravel borrow as described in Section 9-03.14 
(1) of the Standard Specifications. 

Over-Excavation at Emerald St. & 28th Ave. S:  Based on the results of boring BH-3, located 
at the intersection of Emerald Street and 28th Avenue South, we anticipate the subgrade for the 
widened portion of the improved roadway to consist of medium stiff to stiff sandy silt and silt.  
Because the silty subgrade soils will not perform as well as the generally granular soils 
encountered over the rest of the project alignment, we recommend that the silty soil be over-
excavated below new pavements at this location to a depth of 12 inches, and replaced with 
property compacted CSBC, as described in Section 9-03.9(3) of the 2006 WSDOT Standard 
Specifications, or gravel borrow as described in Section 9-03.14 (1) of the Standard 
Specifications.  Although the extent of the unsuitable silty soil is not known, boring BH-2 and 
BH-4, which were located approximately 450 feet south and approximately 300 feet east of BH-
3, respectively, did not encounter the unsuitable soils, and it is reasonable to assume for 
budgeting purposes, in our opinion, that the over excavation will extend about 200 feet south and 
150 feet east of the intersection of Emerald Street and 28th Avenue South. 

Over-Excavation of existing parking lot fill:  Based on the results of borings BH-5 and BH-6, 
located at the approximately west and east ends of the existing parking lot north of the 
commercial complex, 6 to 10 feet of very loose to medium dense fill exist below the parking lot. 
In our opinion the loose fill soil is prone to long-term settlement that could result in settlement 
and/or distress to the new Jovita Boulevard roadway.  We recommend that the loose fill material 
be removed and replaced with properly compacted structural fill, such as gravel borrow as 
described in Section 9-03.14 (1) of the Standard Specifications.   

Because we anticipate that fill soil will be needed below the new roadway to the east of the 
existing parking lot (vacant field), in our opinion it may be possible to re-use the existing fill 
material (removed from the parking area) below the new roadway to the east, provided that the 
fill is properly moisture conditioned and properly compacted. The test borings indicate that some 
of the existing fill soils are wet, and therefore some drying will likely be needed. As such, re-use 
of the existing fill material may be feasible in the dryer summer months, but re-use during the 
wet winter and spring months may not be feasible. 
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6.2 SIDEWALK SUBGRADE 

In general, we anticipate that medium dense to dense native soils consisting of silty sand with 
some gravel, and new and existing granular fill soils will be present along the project alignment 
at the sidewalk subgrade, after the organic laden surficial soils have been stripped.  In our 
opinion the granular soils are considered competent for supporting the proposed sidewalk.  If soft 
or loose yielding soils, or soils with prevalent organics, are encountered at the sidewalk subgrade 
elevation, they should be over-excavated a maximum of two feet and replaced with properly 
compacted structural fill.   

We recommend that at least 4 inches of crushed surfacing top course be placed directly below 
the concrete sidewalk to provide a leveling course and to provide firm uniform support for the 
sidewalk. 

6.3 SIGNAL POLE FOUNDATION 

It is our understanding that traffic signal poles will be installed at the intersection of the realigned 
Jovita Boulevard East and Meridian Avenue.  Test boring BH-5, advanced at the northeast corner 
of the intersection, encountered approximately 6 feet of loose silty sand (fill) over dense silty 
fine to medium sand with some gravel.  It should be noted that due to the granular nature of the 
soil, and the potential for cobbles or fill debris, temporary casing may be needed to prevent 
caving of augured holes.  Alternatively, open excavations may be need if cobbley soils preclude 
the use of an auger to drill the signal pole foundation.  In all cases, however, the pole foundations 
should be sufficiently embedded into competent soil to provide resistance to lateral loads and the 
resulting overturning moments.  If the signal pole foundation needs to be backfilled, structural 
fill should be compacted to at least 95 percent of the maximum dry density, as determined by test 
method ASTM D 1557 (Modified Proctor).  Table 4 below presents our recommend geotechnical 
parameters that should be incorporated into the sizing of the pole foundations at the intersection 
of the realigned Jovita Boulevard East and Meridian Avenue. 

Table 4 - Recommended Signal Pole Design Parameters 

Geotechnical Design Parameter  
Allowable Lateral Bearing Pressure 1,000 psf 

Allowable Passive Pressure 
(applied over 2 times shaft diameter) 

250 pcf 

Allowable Soil-Shaft friction 200 psf 

The design parameters summarized above are based on the assumption that the signal pole 
foundation will be located in level ground, or at least 4 times the shaft diameter away from a 
slope descending away form the signal pole.  If the pole foundation will be located closer to a 
sloping ground surface, PanGEO should be contacted for additional input. 
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6.4 RETAINING WALLS 

We anticipate that retaining walls will be needed along several portions of the improvement 
project. Specifically, because of the existing slope along the southern portion of the west side of 
28th Avenue South, a retaining wall will be needed to retain the road fill placed for widening the 
roadway to the west.  Additionally, retaining walls will most likely be needed to retain the road 
fill placed to raise grade for the realigned Jovita Boulevard East, east of the existing parking lot. 
Based on our observations in the field, and the topographic survey provided to us by Gray and 
Osborne, we anticipate that the retaining walls for the project will range from about 4 to 8 feet in 
height. 

6.4.1 Retaining Wall Selection 

The selection of wall types depends on several factors, including cost, performance, aesthetics, 
and constructability.  Because the proposed walls will primarily be fill walls with a relatively low 
maximum height, it is our opinion that a gravity wall, such as a pre-cast concrete block wall, or a 
MSE wall is appropriate.  Although a conventional cast-in-place concrete wall is also considered 
appropriate, a gravity or MSE wall is likely the more economical wall option.  Based on our 
experience and understanding of the project, in our opinion a pre-cast concrete block wall would 
be the most cost effective wall type for the subject project. 

6.4.2 Gravity Wall 

The principal advantage of a gravity wall is the ease and speed of construction, and the relatively 
low construction cost.  If a gravity wall will be used for this project, we recommend a pre-cast 
concrete block wall be utilized. 

Concrete blocks should have a minimum dimension of 2½ feet by 2½ feet by 5 feet (Lock-
Blocks or Ultra Blocks www.ultrablocks.com) and be made of new concrete.  Blocks made of 
returned concrete, or having dimensions of 2 feet by 2 feet by 6 feet (i.e. ecology blocks) should 
not be used.  Concrete blocks can be made with various finishes or textures to provide the 
desired aesthetics.  PanGEO is available to provide additional input for wall layouts and plan 
review when needed. We offer the following recommendations for gravity block wall design:  

Block Configuration – We recommend that  the top two rows of blocks be oriented with 
their long axis parallel to the wall face (corresponding to a wall width of 2½ feet), and the 
lower rows of blocks, if needed, form a wall width of 5 feet. The blocks should be oriented 
such that adequate interlocking occurs between adjacent blocks.  If the exposed wall height 
will be more than 9 feet (4 blocks high), we will provide additional recommendations for 
block wall configurations. 

Minimum Embedment - Walls should have a minimum of one foot of embedment.   All 
walls should be founded on competent native soils or properly compacted fill.  If needed, a 
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6-inch layer of granular structural fill such as crushed rock or shoulder ballast may be 
placed as a leveling course before placing the base course of blocks. 

Minimum Setback from Slope Face – If the wall will be located on a slope, the wall 
should have a minimum 5-foot wide level bench between the face of the slope and the wall 
face.  The 1-foot minimum embedment, as described above, should be measured from the 
ground surface on the bench. 

Wall Batter - We recommend that the wall face have a batter no steeper than 1H:6V 
(Horzontal:Vertical). 

Foundation Preparation – Based on our test boring along the west side of 28th Avenue 
South, and along the new Jovita Boulevard East alignment, the native materials consist of 
dense silty sand with some gravel, and will adequately support the proposed block wall in 
our opinion.  If soft or loose subgrade soils are exposed, however, they should either be re-
compacted to a dense condition, or removed to a maximum depth of about 2 feet and 
replaced with property compacted structural fill. 

6.5 PERMANENT CUT AND FILL SLOPES 

We recommend that permanent cut and fill slopes, where applicable, be constructed no steeper 
than 2H:1V (horizontal:vertical).  For fill slopes constructed at 2H:1V or flatter, and comprised 
of fill soils placed and compacted as recommended in this report, we anticipate that adequate 
factors of safety against global failure will be maintained. 

Prior to placing compacted fill against an existing slope, all loose/soft soils must first be removed 
from the slope face.  In addition, adequate benching must be maintained for existing slopes with 
angles steeper than 3H:1V (horizontal:vertical).  The removal of loose surficial soils is typically 
accomplished during the benching process, as fill placement progresses upwards. Each bench 
should be at least 6 feet wide and may be about 2 to 3 feet high. 

Measures should be taken to prevent surficial instability and/or erosion.  For a permanent fill 
slope, this can be accomplished by conscientious compaction of the embankment fills all the way 
out to the slope face, by maintaining adequate drainage, and planting the slope face as soon as 
possible after construction.  To achieve the specified relative compaction at the slope face, it may 
be necessary to overbuild the slopes several feet, and then trim back to design finish grade.  In 
our experience, compaction of slope faces by “track-walking” is generally not as effective.  

For all permanent slopes, vegetation should be planted as soon as feasible.   



Mr. Brian Sourwine, P.E. 
Jovita Blvd. E./Emerald St./28th Ave. S. Improvement Project – Draft Geotechnical Report 
May 14, 2008 

07-193 Jovita Realignment - DRAFT Rpt.doc  PanGEO, Inc. 15 

6.6 INFILTRATION RATES OF ON-SITE SOILS 

Infiltration rates of the site soils along the new Jovita Boulevard East alignment were evaluated 
based on grain size distributions using the methodology outlined in the Stormwater Management 
in Western Washington manual (Washington State Department of Ecology, 2005).  The method 
correlates soil infiltration rates with the D10 (grain diameter corresponding to 10% finer by 
weight) gradation parameter developed by ASTM test method D-422.  According to the 
Department of Ecology Stormwater Manual (2005), the design soil infiltration rate can be 
estimated using the parameters summarized in the following table: 

Table 5.  Infiltration rates based on ASTM gradation testing  
(source: WSDOE, 2005) 

 
D10 Size from ASTM D-422 
Soil Gradation Test (mm) 

Estimated long term (design) 
infiltration rate (inch/hour) 

≥ 0.4 9 

0.3 6.5 

0.2 3.5 

0.1 2.0 

0.05 0.8 

The results of sieve analyses (ASTM D422) performed on representative samples retrieved from 
the test borings, along with the feasibility of infiltration and the estimated infiltration rates based 
on the parameters outlined in Table 5 above, are summarized in Table 6 below. 

Table 6.  Summary of D10 and infiltration rate 

 
Sample location 

 
Sample Description 

 
D10 from ASTM 

D-422 (mm) 

Estimated long term 
(design) 

infiltration rate 
(inch/hour) 

BH-7, G-1 

3½ to 4 feet 

Silty gravelly SAND/sandy 
GRAVEL with occasional cobbles 

0.012 not feasible 

BH-8, S-3 

5 to 6½ feet 

Silty sandy GRAVEL/gravelly 
SAND with occasional cobbles 

< 0.08 not feasible 

BH-9, S-1 

2½ to 4 feet 

Silty SAND 0.014 not feasible 
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In summary, based on the laboratory test results and the methodology outlined above, it is our 
opinion that infiltration is not feasible along the project alignment. 

It addition, the Stormwater Management Manual for Western Washington (Washington State 
Department of Ecology, 2005) requires that the base of all infiltration basins and trench systems 
be at least 5 feet above the seasonal high groundwater level.  Given that groundwater was 
encountered within relatively shallow depths along the project alignment, the 5-foot clearance 
requirement between the base of infiltration feature and the groundwater level may be difficult to 
achieve. 

6.7 BELOW-GRADE DETENTION VAULTS 

Below-grade structures, such as the proposed underground detention vaults, should be designed to 
resist at-rest lateral earth pressures.  The buried walls of the structures should be designed for an 
equivalent fluid pressure of 55 pounds per cubic foot (pcf) above the design groundwater 
elevation and 85 pcf below the design water table.  The recommendations regarding at-rest earth 
pressures assume that the backfill behind the subsurface walls will consist of properly compacted 
wall backfill.  They also assume a horizontal ground surface adjacent to the structure.  If the 
below-grade structures or walls will be subjected to the influence of surcharge loading within a 
horizontal distance equal to or less than the height of the walls, the walls should be designed for 
the additional horizontal pressure calculated using a lateral pressure coefficient of 0.4.  

As noted above, groundwater was encountered around 5 to 6 feet below the existing ground 
surface along the south half of 28th Avenue South, and about 2 to 3 feet below the existing ground 
surface at the east end of the new Jovita Boulevard East roadway.  If the detention vaults will be 
located below the permanent groundwater level, they will need to be designed to resist buoyant 
forces.  In addition, a significant amount of dewatering may also be needed during construction. 
As such, we recommend that if possible, the detention vaults should be positioned such that the 
bottom of the vault is above the groundwater level. Design parameters pertaining to uplift buoyant 
forces can be provided upon request.  

6.8 DETENTION POND 

Preliminary project plans indicate that a new detention pond may be constructed near the 
intersection of the proposed and existing Jovita Boulevard East roadway.  Although details of the 
pond layout and design are not known at this time, we anticipate that the side slopes of the 
detention pond will consist of newly placed structural fill.  We recommend that the interior slopes 
of the pond be constructed no steeper than 3H:1V (horizontal:vertical).  The structural fill should 
be placed and compacted in accordance with our recommendations presented in Section 6.10.2 for 
structural fill.  If sufficient room is not available for 3H:1V side slopes, gravity walls comprised 
of pre-cast concrete blocks may be constructed in lieu of the interior slopes. The 
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recommendations for pre-cast concrete block gravity walls presented in Section 6.4.2 may also be 
applied to block walls constructed for the detention pond. 

6.9 UTILITY TRENCH BACKFILL  

Depending upon the invert elevations of the proposed utilities, soils at the bottom of the trenches 
may be wet and become unstable.  If wet trench bottom conditions are encountered, we 
recommend the use of shoulder ballast along the bottom of the trench prior to placing the 
bedding material.  Additionally, the pipe bedding material may need to be placed about a foot 
above the top of the pipe. 

In areas supporting pavements and other load-bearing elements, trench backfill should conform 
to the requirements for structural fill discussed in Section 6.10.2 of this report.  The trench 
backfill should be placed in 8- to 12-inch, loose lifts and compacted using mechanical equipment 
to at least 90 percent of its maximum dry density, as determined by test method ASTM D1557 
(modified proctor).  The upper 2 feet of backfill should be compacted to at least 95 percent of 
maximum dry density.  Because most of the on site soils along the project alignment have a 
moderate amount of fines, re-use of on-site soils may only be feasible in the dryer summer 
months, as the on-site material will likely become difficult or impossible to adequately compact 
during periods of wet weather.  

In non-structural areas where settlement of the trench backfill will not affect the performance and 
the use of the area, on-site silty soils, but relatively free of organics, may be used as trench 
backfill, provided that a reasonable level of compaction (i.e. 90% of Standard Proctor, ASTM 
D698) can be achieved.  On-site soils, however, should not be used for trench backfill if wet and 
significant pumping occurs during compaction. 

During placement of the initial lifts, the trench backfill should not be bulldozed into the trench or 
dropped directly on the pipe.  Furthermore, heavy vibratory equipment should not be permitted 
to operate directly over the pipe until a minimum of 2 feet of backfill has been placed. 

6.10 GENERAL EARTHWORK 

6.10.1 Stripping and Subgrade Preparation 

Site preparation should begin with removal of debris, deleterious material, and unsuitable soil 
from the area of the proposed improvements.  Based on our observations and explorations along 
the project alignment, we estimate that approximately 1 foot of unsuitable soil, consisting of 
organic rich, loose, dark brown, silty sand with gravel is present along the Emerald Street and 
28th Avenue South alignment, and approximately 1 to 1½ feet of unsuitable surficial soil is 
present along the proposed Jovita Boulevard alignment.  In addition, boring BH-10, which was 
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advanced at the location of the new parking lot south of the commercial complex, encountered 
about 2 feet of unsuitable organic laden silty sand (topsoil). 

Undesirable material not suitable for landscaping should be exported from the site.  Following 
removal of existing surficial materials or pavement structures, the exposed subgrade should be 
compacted to a dense condition and proof rolled.  Any soft, yielding areas or organic-rich soils 
should be over-excavated and backfilled with properly compacted CSBC, as described in Section 
9-03.9(3) of the 2006 WSDOT Standard Specifications, or gravel borrow as described in Section 
9-03.14 (1) of the Standard Specifications.  The proof roll should be observed by an individual 
experienced with earthwork construction, to verify the adequacy of the prepared subgrade. 

6.10.2 Structural Fill and Compaction 

Excavated on-site granular soils that are free of organics may be used as structural fill, provided 
that proper compaction can be achieved.  Imported structural fill, if needed, should consist of 
clean, free-draining granular soils that are relatively free from organic matter or other deleterious 
materials.  Such materials should be less than 4 inches in maximum dimension, with less than 7 
percent fines (portion passing the U. S. Standard No. 200 sieve), as specified in Section 9-
03.14(1) of the 2006 WSDOT Standard Specifications for Road, Bridge, and Municipal 
Construction.  The fine-grained portion of structural fill soils should be non-plastic.  A fines 
content greater than 7 percent may be acceptable if the earthwork is performed during relatively 
dry weather and the contractor’s methods are conducive to proper compaction of the soil.  The 
use of material with a fines content greater than 7 percent should be approved by the project 
engineer prior to use. 

Structural fill soils should be moisture conditioned to within about 3 percent of optimum 
moisture content, placed in loose, horizontal lifts less than 8 inches in thickness, and compacted 
to at least 95 percent maximum density, determined using ASTM D 1557 (Modified Proctor).  
The procedure to achieve proper density of a compacted fill depends on the size and type of 
compacting equipment, the number of passes, thickness of the layer being compacted, and 
certain soil properties.  In areas where the size of the excavation restricts the use of heavy 
equipment, smaller equipment can be used, but the soil must be placed in thin enough layers to 
achieve the required relative compaction. 

6.10.3 Temporary Excavations 

We anticipate the maximum depth of excavations to be no greater than about 6 to 8 feet.  
Temporary excavations greater than 4 feet deep should be properly sloped or shored.  Trench 
boxes are considered appropriate to support trench excavations for utilities.  The trench boxes 
should be capable of withstanding a lateral earth pressure of 35 pcf (equivalent fluid weight) plus 
any surcharge that may be applicable (equipment and construction material).  All temporary 
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excavations should be designed in accordance with Part N of WAC (Washington Administrative 
Code) 296-155.   

Dewatering may be needed for trenches extending below the groundwater level.  In general, 
within the depth limits of our explorations, the volume of groundwater flow is anticipated to be 
relatively low, and we anticipate that sumps and pumps likely will be adequate for temporary 
groundwater control. 

The contractor is responsible for maintaining safe excavation slopes and/or shoring.  Exposure of 
personnel beneath temporary cut slopes should be kept to a minimum.  Construction should 
proceed as rapidly as feasible, to limit the time temporary excavations are open.  During wet 
weather, runoff water should be prevented from entering temporary excavations, and should be 
collected and disposed of outside the construction limits.  Heavy construction equipment, 
building materials, and surcharge loads such as excavated soil should not be allowed within 1/3 
the slope height from the top of any excavation.  For planning purposes, the temporary 
excavations may be sloped to as steep as 1H:1V (horizontal:vertical), but should be re-evaluated 
in the field during construction based on actual observed soil conditions.  

6.10.4 Wet Weather Earthwork 

The majority of the soils along the project alignment have a moderate fines content, and 
therefore will become difficult to work with in relatively wet conditions.  If the subgrade soils 
become saturated and spongy due to rain and/or construction traffic, the soft soils should be 
removed from the area and replaced with compacted structural fill.   

General recommendations relative to earthwork performed in wet weather or in wet conditions 
are presented below.  These recommendations should be incorporated into the contract 
specifications. 

• Earthwork should be performed in small areas to minimize exposure to wet weather.  
Excavation or the removal of unsuitable soil should be followed promptly by the 
placement and compaction of clean structural fill.  The size and type of construction 
equipment used may have to be limited to prevent soil disturbance.  Under some 
circumstances, it may be necessary to excavate soils with a backhoe to minimize 
subgrade disturbance caused by equipment traffic. 

• During wet weather conditions, the allowable fines content of the gravel borrow 
should be reduced to no more than 5 percent by weight based on the portion passing 
¾-inch sieve.  The fines should be non-plastic. 

• The ground surface within the construction area should be graded to promote run-off 
of surface water and to prevent the ponding of water. 
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• The ground surface within the construction area should be sealed by a smooth drum 
vibratory roller, or equivalent, and under no circumstances should soil be left 
uncompacted and exposed to moisture. 

• Bales of straw and/or geotextile silt fences should be strategically located to control 
erosion and the movement of soil. 

7.0 LIMITATIONS 

We have prepared this report for Gray & Osborne, Inc. and the project design team.  
Recommendations contained in this report are based on a site reconnaissance, a subsurface 
exploration program, review of pertinent subsurface information, and our understanding of the 
project.  The study was performed using a mutually agreed-upon scope of work.   

Variations in soil conditions may exist between the locations of the explorations and the actual 
conditions underlying the site.  The nature and extent of soil variations may not be evident until 
construction occurs.  If any soil conditions are encountered at the site that are different from 
those described in this report, we should be notified immediately to review the applicability of 
our recommendations.  Additionally, we should also be notified to review the applicability of our 
recommendations if there are any changes in the project scope. 

The scope of our work does not include services related to construction safety precautions.  Our 
recommendations are not intended to direct the contractors’ methods, techniques, sequences or 
procedures, except as specifically described in our report for consideration in design.  
Additionally, the scope of our work specifically excludes the assessment of environmental 
characteristics, particularly those involving hazardous substances.   

This report has been prepared for planning and design purposes for specific application to the 
proposed project in accordance with the generally accepted standards of local practice at the time 
this report was written.  No warranty, express or implied, is made. 

This report may be used only by the client and for the purposes stated, within a reasonable time 
from its issuance.  Land use, site conditions (both off and on-site), or other factors including 
advances in our understanding of applied science, may change over time and could materially 
affect our findings.  Therefore, this report should not be relied upon after 24 months from its 
issuance.  PanGEO should be notified if the project is delayed by more than 24 months from the 
date of this report so that we may review the applicability of our conclusions considering the 
time lapse. 

It is the client’s responsibility to see that all parties to this project, including the designer, 
contractor, subcontractors, etc., are made aware of this report in its entirety.  The use of 
information contained in this report for bidding purposes should be done at the contractor’s 
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option and risk.  Any party other than the client who wishes to use this report shall notify 
PanGEO of such intended use and for permission to copy this report.  Based on the intended use 
of the report, PanGEO may require that additional work be performed and that an updated report 
be reissued.  Noncompliance with any of these requirements will release PanGEO from any 
liability resulting from the use this report. 

We appreciate the opportunity to be of service. 

Sincerely, 
 
 
 
 
 
 
 

 

 

 

Jon C. Rehkopf, P.E.      Siew L. Tan, P.E. 
Senior Project Geotechnical Engineer   Principal Geotechnical Engineer 
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