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1.0 INTRODUCTION 

The purpose of this report is to present the results of field explorations, laboratory testing, 

and geotechnical engineering services performed for the Second and Third Street 

Rehabilitation Project.  Bristol Engineering Services Corporation (Bristol) evaluated 

subsurface conditions along proposed road alignments as part of developing geotechnical 

engineering recommendations for the proposed improvements in Manokotak, Alaska 

(Figure 1).  

Figure 1 - Location & Vicinity Map 
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2.0 SITE & PROJECT DESCRIPTION 

Manokotak is located 25 miles southwest of Dillingham on the Igushik River.  It lies 347 

miles southwest of Anchorage.  Manokotak is 58 degrees (°) 59 minutes (′) and 23 seconds 

(") north latitude and 159 degrees (°) 2 minutes (′) and 57 seconds west longitude, in 

Section 12, Township 14 South, Range 59 West, of the Seward Meridian. Manokotak is 

located in the Bristol Bay Recording District, and encompasses 36.4 square miles of land 

and 0.9 square miles of water.   

Manokotak is located in a climatic transition zone.  The primary influence is maritime, 

although the arctic climate affects the region.  Average summer temperatures range from 

40 to 70 °F; winter temperatures average from 4 to 30 °F.  Annual precipitation averages 

20 to 26 inches.  Fog and high winds exist periodically through the year.  The river is ice-

free from June through mid-November (Alaska Department of Commerce, Community, 

and Economic Development, 2014). 

The current project includes the rehabilitation of 0.9 miles of gravel surfaced roadway. 

The newly designed roads will relieve traffic congestion damage while improving 

roadway stability, drainage and dust control.  
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3.0 SUBSURFACE EXPLORATIONS 

Bristol conducted field explorations at the project site on October 1st 2014 to determine 

the subsurface conditions along the proposed road alignment and around the existing 

material sources. A photographic log is included in Appendix A. 

During the field activities, Bristol contracted The City of Manokotak, who provided a 

CAT 420D Wheel Loader to excavate seven test holes along the proposed road alignments. 

Graphical exploration logs are included in Appendix B. 

3.1 EXISTING MATERIAL SOURCE  

During the geotechnical site investigation, two existing borrow pits were explored to 

evaluate their current condition for feasibility of working as a material source for the 

project. The local borrow pits were not analyzed but are anticipated to meet the needs of 

material requirements. 

Dump Hard Rock Pit 

The Dump Hard Rock Pit has been previously blasted for the FHWA road project 

completed in the summer of 2014. It is unknown whether the material will meet 

durability requirements; some of the rock was soft and fractured easily. No samples were 

taken of the material in this pit. 

Airport Pit 

The Airport Pit is an open pit and has been used on previous road projects in the 

community. No samples were taken of the material in this pit. 

3.2 PROPOSED ROADWAY ALIGNMENTS 

During the geotechnical site investigation, seven test pits were excavated along the 

proposed roadway alignments to investigate the subsurface conditions and determine a 



Geotechnical Report     Second and Third Street Rehabilitation Project 
Manokotak, Alaska Bristol Project No. 32150007 

December 2017 6 Final 

suitable roadway section for the proposed improvements. Locations of the test pits are 

shown on Figure 2.  
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3.2.1 Salmon Street 

Test Pit #1 

The in-situ excavation revealed dry silty gravel with sand to a depth of 1.5 feet, underlain 

by dry organic silt to a depth of 2.0 feet, underlain by moist silt to the bottom of the 

excavation at 5.0 feet. No groundwater was encountered. 

3.2.2 Second Street 

Test Pit #2 

The in-situ excavation revealed dry silty gravel with sand to a depth of 1.0 feet, underlain 

by moist silt to the bottom of the excavation at 5.0 feet. No groundwater was encountered. 

Test Pit #3 

The in-situ excavation revealed dry well graded sand with silt and gravel to a depth of 3.0 

feet, underlain by moist silt with sand to the bottom of the excavation at 5.0 feet. No 

groundwater was encountered. 

3.2.3 C Street 

Test Pit #4 

The in-situ excavation revealed dry silty gravel with sand to a depth of 0.5 feet, underlain 

by dry organic silt to a depth of 1.0 feet, underlain by moist silt to the bottom of the 

excavation at 5.0 feet. No groundwater was encountered. 

3.2.4 Third Street 

Test Pit #5 

The in-situ excavation revealed dry silty gravel with sand to a depth of 2.5 feet, underlain 

by moist silty gravel to the bottom of the excavation at 5.0 feet. No groundwater was 

encountered. 
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Test Pit #7 

The in-situ excavation revealed dry poorly-graded sand with silt and gravel to a depth of 

3.0 feet, underlain by moist silty gravel to the bottom of the excavation at 7.0 feet. No 

groundwater was encountered. 

 

3.2.5 Alder Street 

Test Pit #6 

The in-situ excavation revealed dry silty gravel with sand to a depth of 0.5 feet, underlain 

by dry organic silt to a depth of 1.0 feet, underlain by dry brown sandy silt to a depth of 

3.0 feet, underlain by dry white sandy silt to the bottom of the excavation at 5.0 feet. No 

groundwater was encountered. 

3.2.6 First Street 

No test pits were excavated for First Street as it was added to the project after the on-site 

investigation was completed. Due to the close proximity to the other routes we assume 

that its subsurface characteristics are similar to the streets that were explored for this 

project. 
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4.0 LABORATORY TESTING 

A total of nine samples were sent to Northern Geotechnical Engineering, Inc. d.b.a Terra 

Firma Testing (NGE-TFT) for soil classification, moisture content, particle size analysis, 

and frost classification. The lab analyses, along with field observations, help facilitate the 

evaluation of the suitability of the materials located along the proposed road alignments. 

Listed below are tests and ASTM test methods applied for all samples: 

• Soil Classification – ASTM D-2487 

• Soil Moisture Content – ASTM D-2216 

• Grain Size Analysis – ASTM D-422 

• Frost Class Analysis – ASTM D-5918 
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Table 1 Laboratory Data Summary 

Test Pit Location 

Sample 
Depth 
(FT) 

Particle Size 
MC 
(%) UCS FC Description 

Gravel 
(%) 

Sand 
(%) 

Silt 
(%) 

.02 
(mm) 

TP-1 Salmon Street 0-1 45.6 36.9 17.5 10.2 7.3 GM F2 Silty Gravel with Sand 
TP-1 Salmon Street 3.5-4.5 2.6 20.9 76.5 42.1 52.2 ML F4 Silt with Sand 
TP-2 Second Street 4-5 0.7 25.7 73.6 36.7 51.2 ML F4 Silt with Sand 
TP-3 Second Street 1.5-2.5 38.8 52.2 9.0 3.1 4.2 SW-SM S2 Well Graded Sand with Silt & Gravel 
TP-4 C Street 2-3 3.9 22.7 73.4 40.9 65.5 ML F4 Silt with sand 
TP-5 Third Street 4-5 32.8 26.7 40.5 21.4 27.7 GM F3 Silty Gravel with Sand 
TP-6 Alder Street 1.5-2.5 2.9 28.7 68.4 40.7 70.7 ML F4 Sandy Silt 
TP-7 Third Street 2-3 23.4 66.6 10.0 2.7 3.5 SP-SM PFS Poorly Graded Sand with Silt & Gravel 
TP-7 Third Street 6-7 47.5 30.9 21.6 11.2 28.8 GM F2 Silty Gravel with Sand 

 
Notes: 
FC = Frost Class TP = Test Pit 
MC = Moisture Content USC = Unified Soil Classification 
N/A = Not Applicable NFS = Non-Frost Susceptible 
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5.0 ENGINEERING RECOMMENDATIONS 

5.1 EARTHWORKS 

The existing roadbed along the proposed road alignment consists of silty gravel 

approximately 0.5 to1.5 feet thick, underlain by silt 2.0 to 5.0 feet thick.  Existing road 

material shall be excavated so that a minimum of 1.5 feet of new NFS material can be 

placed.  

Geotextile separation fabric should be placed on top of the existing ground in areas that 

have been excavated and in regions outside the existing road prism. It is recommended 

that the geotextile separation fabric used be a woven separation fabric, have minimum 

trapezoidal tear strength of 120 lbs. per ASTM D-4533-85, and a Mullen Bursting strength 

of 400 psi per ASTM D-3786.  The apparent opening size should be approximately the 

same as a #50 sieve. 

Cut slopes for the road sections should be 2 to 1 (horizontal to vertical) or flatter.  Fill 

slopes for the road sections should be 2 to 1 (horizontal to vertical) or flatter. 

5.2 PERMAFROST 

The Dillingham region is generally underlain by isolated masses of permafrost (NSIDC, 

2014). During excavation, no signs of permafrost were visible. 

5.3 ROAD SECTIONS 

The typical road section for this project has been developed using the methodology 

defined in the Unified Facilities Criteria (UFC) developed by the Department of Defense.  

Specifically, UFC 3-250-09FA was used for this project.  The publication may also be 

referred to as Technical Manual (TM) 5-822-12 ‘Design of Aggregate Surfaced Roads and 

Airfields.’ 

The road is anticipated to have light residential traffic with the largest loading and vehicle 

passes per day occurring during construction.  The road section design is based on the 
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construction loading scenario.  See Appendix D for design calculations and Figure 3 for 

recommended typical road sections. 
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Figure 3 - Typical Road Sections 
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Table 2 Roadway Structural Section 

Minimum Thickness 
(inch) Material 

- Calcium Chloride, Dust Palliative  

6 E-1 Surface Course 

12 Select Material – Type B 

- Geotextile Fabric 

- Existing Native Material 

The E-1 Surface Course material should be fluvial, alluvial, or hard rock in origin and free 

of organic and other deleterious matter. The material shall meet the requirements for E-1 

material presented in Table 703-2 of the ADOT&PF Standard Specification for Highway 

Construction (2015).  

Table 3 E-1 Surface Course material 

Sieve Size 
Percent Passing 

by Weight 

1.0” 100 

3/4” 70-100 

3/8” 50-85 

No. 4 35-65 

No. 8 20-50 

No. 50 15-30 

No. 200 8-15 

The Select Material (Type B) material can be sand or gravel mined from an approved 

source, and free of organic and other deleterious matter, contain no particles larger than 

6-inches. The material shall meet the requirements for Select Material – Type B presented 

in Section 703-2.07 of the ADOT&PF Standard Specifications for Highway Construction 

(2015). 
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Table 4 Select Material (Type B) 

Sieve Size 
Percent Passing 

by Weight 

No. 200 0-10 

 
5.4 DRAINAGE 

Excess water can have detrimental effects on road sections, so provisions should be 

included in the design to channel surface waters away from any road sections via 

engineered drainage control features (swales, culverts, etc.).  Existing drainage paths will 

be maintained by installing cross road culverts, driveway culverts, roadside drainage 

ditches, and drainage swales.  There should be at least 1-foot of base or surface material 

beneath, around, and above culverts placed in the road section.  This material should be 

compacted to at least 95% relative compaction.  
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6.0 CLOSING 

Bristol prepared this report for The Manokotak Village Council for the sole purpose of use 

in the design of the proposed roads.  In the event of any significant changes in the design 

or location of the proposed improvements, the conclusions and recommendations 

presented in this report may be reviewed and, if necessary, modified to include the 

proposed changes. 

Due to the natural variability of earthen materials, variations in subsurface conditions 

across the site may exist other than those identified during the course of this report.  

Therefore, it is recommended that a qualified geotechnical engineer be consulted during 

construction activities to provide corrective recommendations for any unexpected 

conditions revealed during construction. 

Bristol conducted this evaluation using available subsurface explorations of the project 

area and with the standard of care expected of professionals of the industry.  No warranty 

expressed or implied is made.
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CLAY MIXTURES 

SW 
WELL-GRADED SANDS, GRAVELLY 
SANDS, LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
SP 

GRA YELL Y SANDS, LITTLE 
OR NO FINES 

SM 
SILTY SANDS, SAND-SILT 
MIXTURES 

CLAYEY SANDS, SAND-CLAY 
SC 

MIXTURES 

INORGANIC SILTS AND VERY FINE 

ML 
SANDS, ROCK FLOUR, SILTY OR 
CLAYEY FINE SANDS OR CLA YEEY 
SILTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 

CL 
MEDIUM PLASTICITY, GRAVELY 
CLAYS, SANDY CLAYS, SILTY 
CLAYS, LEAN CLAYS 

OL 
ORGANIC SILTS AND ORGANIC SILTY 
CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 
MH DIATOMACEOUS FINE SAND OR SIL TY 

SOILS 

INORGANIC CLAYS OF IITGH 
CH 

PLASTICITY, FAT CLAYS 

OH 
ORGANIC CLAYS OF MEDIUM TO IITGH 
PLASTICITY, ORGANIC SILTS 

PT 
PEAT, HUMUS, SW AMP SOILS WITH 
IITGH ORGANIC CONTENTS 

Standard SPT with 140 pound hammer 30 inch drop and 2.0" O.D. Sampler 

Grab Sample 

SECOND AND THIRD STREET REHABILITATION 
MANOKOTAK, AK 

UNIFIED SOIL CLASSIFICATION (ASTM D2487) 

Bristol 
DATUM: DATE 

DWN. 
PROJECTION: 

SCALE 

ca 
ENGINEERING PROJECT No. APPRVD. 
SERVICES CORPORATION 32150007 

10/10/14 SHEET 

� 1 
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9 
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