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RE: Roadway Materials Report 
KN 23880 – Spirit Lake Cutoff Curves 
Bonner County, Idaho 

 

Greetings: 

STRATA has prepared this Roadway Materials Report for the proposed Spirit Lake Cutoff Curves project (KN 
23880), located in Bonner County, Idaho. The purpose of our geotechnical engineering evaluation was to explore 
subsurface soil conditions within the proposed new road alignment and provide geotechnical recommendations 
to support project planning, design, and construction. We accomplished our geotechnical services referencing 
our authorized agreement between J-U-B Engineers, Inc. (J-U-B) and STRATA, executed August 3, 2023. This 
report was updated based on draft report feedback provided by J-U-B, Bonner County (the County), and the Local 
Highway Technical Assistance Council (LHTAC). 
 
This report summarizes our field evaluation, laboratory test results, engineering analysis, and presents our 
geotechnical findings, opinions, and recommendations for the project. Individual portions of this report cannot 
be relied upon without the supporting text of related sections.  
 
We appreciate the opportunity to continue our working relationship with J-U-B, the County, and LHTAC and we 
look forward to our continued involvement during the design and construction phases. We strive to provide 
quality, innovative, and timely geoprofessional services. Please contact us if you have any questions or 
comments. 
 

       
Sincerely, 
STRATA 
 
 
 
 
 

Steven J. Litalien, E.I. 
Staff Engineer 

Luke R. Michels, P.E. 
Engineering Services Manager 

Ryan M. Lewis, P.E. 
North Region Manager 

 
 

mailto:acomstock@jub.com
Luke Michels
Placed Image

Luke Michels
Typewriter
04-30-2024



 

 

 

Roadway Materials Report 
 
KN 23880 – Spirit Lake Cutoff Curves 
Bonner County, Idaho 
 
 
 

 

April 30, 2024 
 
Prepared for: 
Angela Comstock, P.E. 
Kevin P. Smith, P.E. 
J-U-B Engineers, Inc. 
7825 Meadowlark Way 
Coeur d’Alene, Idaho 83815 
 
Prepared by: 
STRATA 
1016 W. Hayden Ave 
Hayden, Idaho 83835 
Telephone (208) 772-2428 

208.772.2428   |  1016 W. Hayden Ave., Hayden, Idaho 83835   stratageotech.com 



 

 
stratageotech.com © 2024 by STRATA. All rights reserved. 

TABLE OF CONTENTS 

240.00 ROADWAY MATERIALS REPORT .................................................................................................................... 1 

240.01 INTRODUCTION ........................................................................................................................ 1 
240.02 Vicinity sketch .......................................................................................................................... 1 
240.03.01 SOILS PROFILE .................................................................................................................... 1 
240.03.02 Pavement Condition Survey .................................................................................................. 2 
240.04 Soil report summary .................................................................................................................. 2 
240.04.02 Boring Logs and test pit logs ................................................................................................ 2 
240.05 Total Design Pavement Thickness ............................................................................................. 4 
240.06 Sub-subgrading ........................................................................................................................ 4 
240.07 Grade Pointing .......................................................................................................................... 4 
240.08 Special Placement .................................................................................................................... 4 
240.09 Compaction .............................................................................................................................. 5 

240.10 SLOPE DESIGN SUMMARY ........................................................................................................... 5 
240.11 SLOPE DESIGN ............................................................................................................................ 7 

240.12 Embankment Foundation .......................................................................................................... 8 
240.13 Surface and Subsurface Water .................................................................................................. 8 
240.14 Drainage ................................................................................................................................... 9 
240.15 Geosynthetics ........................................................................................................................... 9 
240.16 Existing Roadway Material ........................................................................................................ 9 

240.17 ROCK SUBGRADE ........................................................................................................................ 9 
240.18 TOPSOIL ..................................................................................................................................... 9 
240.19 PIPE............................................................................................................................................ 9 
240.20 RIPRAP ..................................................................................................................................... 10 

240.22 Pavement Data ....................................................................................................................... 10 
240.22.01 Pavement Type and Surface Smoothness .............................................................................. 10 
240.22.02 Typical Section ..................................................................................................................... 11 
240.23 BASE ........................................................................................................................................ 11 

240.24 Surface Treatment .................................................................................................................. 11 
240.25 Paving .................................................................................................................................... 11 

240.25.04 Performance Graded Binder Selection.................................................................................... 12 
240.25.05 Lift Thickness and Nominal Maximum Aggregate Size ............................................................ 12 
240.25.06 Portland Cement Concrete Pavement .................................................................................... 12 
240.25.07 Reduced Shoulder Pavement Thickness ................................................................................. 12 

240.26 Seal ....................................................................................................................................... 12 
240.27 Dust abatement ...................................................................................................................... 12 
240.28 Aggregate Estimating Data ...................................................................................................... 12 

240.28.01 Disclaimer ............................................................................................................................ 13 
240.29 Aggregate Sources ................................................................................................................. 13 
240.30 current specification and minimum testing REQUIREMENTS ..................................................... 13 
240.31 References ............................................................................................................................. 14 

 

 

PLATES AND APPENDICES 

Plate 1:  Vicinity Sketch 

Plate 2:  Exploration Location Plan 

Plate 3:   Typical Pavement Section 

http://www.stratageotech.com/


 

 

  
stratageotech.com © 2024 by STRATA. All rights reserved. 

Appendix A: Exploration Logs and USCS Explanation 

Appendix B: Soil Profile Drawings 

Appendix C: Laboratory Test Results 

Appendix D: Pavement Design Calculations 

http://www.stratageotech.com/


 

 
 

stratageotech.com © 2024 by STRATA. All rights reserved. 

PROJECT NO: A023(880) 
KEY NO:  23880 
PROJECT: SPIRIT LAKE CUTOFF CURVES 
COUNTY: BONNER 

240.00 ROADWAY MATERIALS REPORT 

240.01 INTRODUCTION 

This Roadway Materials Report was prepared referencing Section 240.00 of the 2020 Idaho Transportation 

Department (ITD) Materials Manual. This report presents the results of our geotechnical investigation and 

pavement estimating data for improvements planned on Spirit Lake Cutoff Road located in Bonner County, Idaho. 

Spirit Lake Cutoff Road is a north-south traversing rural collector diagonally connecting the arterial Dufort Road 

to the north and SH-41 to the south. The current layout of the alignment results in long straight stretches 

interspersed with approximately 90-degree sharp curves that impose hazardous driving conditions in both fair 

and foul weather. The Local Highway Technical Assistance Council (LHTAC) seeks to improve several of these 

curves on Spirit Lake Cutoff Road where the highest density of vehicle crashes occur. The tightest curve along 

this stretch is the 3500 block near Beare Road. Improvements will include realigning the approximately 1000-

foot-long stretch of road, increasing the curve radius from the current 157 feet to 650 feet or greater, which is 

more appropriate for the speed limit, and adding guardrails on the outside of the curve. The increase to the curve 

radius will also require the intersection with Beare Road to be redesigned. J-U-B Engineers, Inc. (J-U-B) was 

selected to perform civil design for the project and STRATA was subcontracted by J-U-B to provide geotechnical 

services for the project. 

The existing ground surface at the 3500 block of Spirit Lake Cutoff Road gradually declines approaching the 

curve from the east (southbound) with a slope of approximately 45H: 1V, which levels off after the 90-degree 

curve. The total paved width is approximately 25 feet with 12-foot-wide lanes. The land surrounding this stretch 

is relatively undeveloped with rural residential structures present within the proximity. The closest structure 

being The Mountain Springs Assisted Living Center approximately 275 feet to the west. 

Outside the asphalt paved surfacing, the ground surface is moderately treed and covered with mild vegetation 

consisting of grasses and shrubs.  The alignment of the roadway is elevated approximately 3.0 to 4.0 feet higher 

than the surrounding ground on either side of the curve. Drainage ditches approximately 3 feet in depth follow 

both sides of Spirit Lake Cutoff Road through the project length. 

240.02 VICINITY SKETCH 

Plate 1 provides a Vicinity Sketch of the project in relation to the town of Spirit Lake. Plate 2 is an Exploration 

Location Plan illustrating the boring and test pit locations along the proposed alignment. 

240.03.01 SOILS PROFILE 

A Soils Profile showing the explorations in relation to the proposed vertical alignment is provided in Appendix B. 
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240.03.02 PAVEMENT CONDITION SURVEY 

A pavement condition survey was not completed since the project does not include rehabilitation of existing 

pavement. Subsequent report sections summarize existing asphalt and aggregate thickness encountered at the 

site. 

240.04 SOIL REPORT SUMMARY 

Cuts beyond those required to remove topsoil are anticipated to be minimal for this project. Fill material will 

originate from approved contractor-furnished sources. As such, a soil report summary was not completed for this 

project. 

240.04.02 BORING LOGS AND TEST PIT LOGS 

Our field explorations were performed on September 27 and December 12, 2023 and consisted of advancing 

three (3) borings in the existing Spirit Lake Cutoff Road right-of-way (ROW) and two (2) test pits in the proposed 

new curve alignment located in the lot southeast of the existing curve. Two borings (B-1 and B-2) were advanced 

in the paved section of the northbound lane south of the curve, and one boring (B-3) was advanced in the paved 

section of the southbound lane east of the curve.  

Borings B-1 through B-3 were all advanced to 11.5 feet below the ground surface (BGS). Pavement cores were 

obtained to determine the asphalt thickness, and the borings were advanced to identify and sample the 

subsurface aggregate and soil. Exploration locations are shown on Plate 2, Vicinity Sketch and Exploration 

Location Plan.  Exploratory borings were advanced using a tracked Acker Recon drill rig equipped with 6.0-inch 

outside diameter hollow-stem augers. Soil samples were obtained at approximate 2.5-foot intervals, starting 

below the asphalt concrete (AC) pavement layer at each boring location, using a 2-inch outside diameter split-

spoon sampler. Soil samples obtained in this manner are disturbed but can be used for visual classification and 

index testing. In addition, bulk samples of select soils were collected from the auger cuttings.   

Test pits TP-1 and TP-2 were both advanced to a depth of 5.0 feet BGS. Exploratory test pits were advanced 

using a rubber tracked Kubota KX057-4 mini excavator equipped with a 24-inch-wide bucket and general-purpose 

excavation bucket teeth. Bulk samples were collected from excavation spoils. Test pit locations are also shown 

on Plate 2, Exploration Location Plan.  

The soils encountered in the borings and test pits were logged and visually classified by Mr. Luke Michels, P.E. 

and Mr. Steven Litalien, E.I. in accordance with the Unified Soil Classification System (USCS). Appendix C 

provides laboratory test results used to confirm visual classifications in the field.  

Field testing consisted of Standard Penetration Tests (SPTs) performed in general accordance with ASTM 

International (ASTM) D1586. The SPT consists of driving a 2-inch outside-diameter, split-spoon sampler a 

distance of 18 inches with a 140-pound automatic hammer falling 30 inches. For each test, the sampler is initially 

driven 6 inches to seat the sample, and then driven two additional 6-inch increments. The number of blows 
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required to drive the sampler the two additional 6-inch intervals is added together and represents the driving 

resistance, or SPT N-value at the sample location. The SPT N-value gives an indication of the relative density of 

cohesionless soils and the consistency of cohesive soils. The raw N-values reported on boring logs have not 

been corrected for hammer efficiency, borehole diameter, rod length, or overburden pressure. 

At the conclusion of our subsurface investigation, the borings were backfilled with a combination of bentonite 

and aggregate and the pavement was patched with cold-mix asphalt to match the existing thickness. The test 

pits were backfilled and loosely compacted with the excavated spoils. The exploratory boring and test pit logs 

are included in Appendix A, along with a USCS summary, which should be used to interpret the soil descriptive 

terms in this report.  

Within the existing roadway, we encountered AC pavement above base course underlain by embankment fill, all 

placed on native gravel. Embankment fill comprised of either silty sand with gravel (SM) or silty gravel with sand 

(GM) was encountered below the base course in each boring. Native gravel classifying as either silty gravel with 

sand (GM) or poorly graded gravel with silt and sand (GP-GM) was encountered below the embankment fill in 

each pavement boring.  

In both test pits TP-1 and TP-2 we encountered topsoil classifying as silty sand with gravel (SM) above native 

gravel. A general description of each soil unit’s stratigraphic location and properties is provided below: 

Surficial Topsoil: We encountered a 1.25- to 1.5-foot-thick topsoil layer at the ground surface in both test pits. 

The topsoil classified as silty sand with gravel (SM) and was described as dark brown and moist, with in-situ 

moisture contents ranging from 32.4 to 34.6 percent. The topsoil had an organic content of 10.4 percent and a 

fines content (percent passing the No. 200 sieve) of 44.5 percent. Atterberg limits testing indicated that the 

topsoil was non-plastic. 

Pavement: We encountered 12.0 to 13.5 inches of AC in the borings drilled within the existing Spirit Lake Cutoff 

Road ROW (B-1 through B-3). The AC pavement in borings B-1 and B-3 were recovered in one section, while the 

AC pavement recovered in B-2 was recovered in two separated sections, one 6.5 inches and one 7.0 inches in 

thickness. 

Base Course: Base Course visually classifying as poorly graded gravel with silt and sand (GP-GM) according to 

ASTM D2488 was encountered below the AC in all the borings drilled within the existing pavement. The base 

course was 3.0 inches in thickness and was described as gray, moist, and containing fine to coarse, subrounded 

to angular gravel. 

Embankment Fill: Fill comprised of either silty sand with gravel (SM) or silty gravel with sand (GM) according to 

the ASTM classification system was encountered below the base course in each boring. The embankment fill 

was likely used as a subbase course layer as well as general embankment fill to raise grades below the 

pavement. The embankment fill extended to depths ranging from 3.6 to 3.8 feet below the top of pavement. The 
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fill was described as light brown with dark brown and moist, with an in-situ moisture content ranging from 4.8 to 

19.1 percent. The fill had a fines content ranging from 31.7 to 43.0 percent. Atterberg limits testing indicates the 

fill is non plastic. R-value testing performed on a sample of the embankment fill resulted in an Idaho T-8 R-value 

of 64. 

Native Gravel: Native gravel was encountered below either the embankment fill or the topsoil in each boring and 

test pit and extended to the termination depths of each exploration (5.0 to 11.5 feet). The native gravel classified 

as either silty gravel with sand (GM) or poorly graded gravel with silt and sand (GP-GM) according to the ASTM 

classification system. The native gravel was described as light brown to brown and moist, with in-situ moisture 

contents ranging from 3.7 to 21.2 percent.  Penetration resistance values ranged from 6 to 20 blows per foot, 

indicating a loose to medium dense soil stratum. We measured a fines content between 10.1 and 12.5  percent in 

the native gravel. Atterberg limits testing indicates that the native gravel has a liquid limit ranging from no-value 

to 27 percent and plasticity indices ranging from non-plastic to 2. The native gravel had an Idaho T-8 R-Value of 

83. Cobbles were observed within the native gravel in the test pit spoils. 

We did not encounter groundwater to the depths explored at the project site. We anticipate the groundwater table 

is more than 50 feet below the ground surface. Seasonal groundwater elevation changes due to variations in 

precipitation, runoff, irrigation, infiltration and other factors are possible. Since extensive sub-excavation is not 

expected, the potential for encountering groundwater during construction is negligible. Additional details and 

specific soil descriptions are included on the boring logs in Appendix A.  

240.05 TOTAL DESIGN PAVEMENT THICKNESS 

A pavement design section is provided in section 240.22.02 Typical Section.  

240.06 SUB-SUBGRADING 

Sub-subgrading (SSG) is additional excavation below pavement subgrade due to the presence of groundwater or 

undesirable subgrade soil. Other than the surficial topsoil in the new alignment area, we did not encounter 

groundwater or undesirable subgrade soils that would require removal and replacement or a thicker pavement 

section; as such, sub-subgrading is not required for this project.  

240.07 GRADE POINTING 

Grade pointing is tapered sub-subgrading to eliminate abrupt longitudinal transitions from existing pavement 

sections to the new pavement section or between cuts/fills required to achieve the desired superelevation. We 

did not identify any factors at the project site that would contribute to premature pavement failure at grade 

points, such as ponded water or significant layers of remnant topsoil. As such, no sub-subgrading at grade points 

is necessary for this project. 

240.08 SPECIAL PLACEMENT 

This project does not require any special placement requirements for fill generated at the project site. 
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240.09 COMPACTION 

Class A compaction is specified for this project referencing Sections 205.03.F and 205.03G of the 2023 ITD 

Standard Specifications for Highway Construction (SSHC). We recommend that construction be undertaken 

during dry weather conditions. During wet periods of the year, wet or saturated native soil or embankment fill will 

be susceptible to erosion, pumping, or rutting when subject to heavy loads from rubber-tired equipment or 

vehicles which exert a point load. Grading and compaction should not be attempted under these conditions. If 

the subgrade soil becomes soft, wet, or otherwise unsuitable due to earthwork attempted during wet weather 

conditions, this material should be excavated to undisturbed and firm soil and backfilled with Granular Subbase 

or Aggregate Base as described in Section 301 and 303 of the 2023 ITD SSHC, respectively.  

240.10 SLOPE DESIGN SUMMARY 

This project includes embankment slopes to achieve grades in the superelevation areas and for ditches to 

promote drainage at the site. Slopes steeper than 2.0 H: 1.0V (horizontal: vertical) are not planned for this 

project. Table 1 and Table 2 below list the heights of slopes left and right of centerline along the proposed Spirit 

Lake Cutoff Road and Beare Road alignment, respectively. Table 3 and Table 4 below list the cut and fill heights 

left and right of centerline along the proposed Spirit Lake Cutoff Road and Beare Road alignment, respectively. 
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Table 1:  Spirit Lake Cutoff Road - Slope Height Summary 

Station Limits 
Height of Slope Left of 

Centerline (feet) 
Height of Slope Right 
of Centerline (feet) 

10+50 – 11+50 Up to 3.0 Up to 2.6 

11+50 – 12+50 Up to 3.2 Up to 3.0 

12+50 – 13+50 Up to 3.6 Up to 3.2 

13+50 – 14+50 Up to 5.3 Up to 3.4 

14+50 – 15+50 Up to 4.9  Up to 2.6 

15+50 – 16+50 Up to 4.2 Up to 2.6 

16+50 – 17+50 Up to 5.2 Up to 2.0 

17+50 – 18+50 Up to 6.3 Up to 2.6 

18+50 – 19+50 Up to 6.5 Up to 2.8 

19+50 – 20+50 Up to 6.1 Up to 2.6 

20+50 – 21+50 Up to 2.6 Up to 2.6 

21+50 – 22+50 Up to 3.1 Up to 2.6 

22+50 – 23+50 Up to 2.9 Up to 2.1 

23+50 – 24+50 Up to 2.6 Up to 2.6 

24+50 – 25+00 Up to 2.9 Up to 2.5 

 

 

Table 2:  Beare Road - Slope Height Summary 

Station Limits 
Height of Slope Left of 

Centerline (feet) 
Height of Slope Right 
of Centerline (feet) 

100+50 – 101+50 Up to 8.0 Up to 6.1 

101+50 – 102+50 Up to 3.4 Up to 4.8 

102+50 – 103+50 Up to 2.7 Up to 2.6 
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Table 3:  Spirit Lake Cutoff Road - Cut and Fill Summary 

Station Limits 
Fill Height Left 
of Centerline 

(feet) 

Cut Height Left 
of Centerline 

(feet) 

Fill Height Right 
of Centerline 

(feet) 

Cut Height right 
of Centerline 

(feet) 

10+50 – 11+50 Up to 0.7 -  Up to 0.7 - 

11+50 – 12+50 Up to 2.0 -  Up to 0.9 - 

12+50 – 13+50 Up to 3.2 -  Up to 1.5 - 

13+50 – 14+50 Up to 2.7 - Up to 3.7 - 

14+50 – 15+50 Up to 3.9 - Up to 3.6 Up to 0.6 

15+50 – 16+50 Up to 3.4 - Up to 2.3 Up to 1.5 

16+50 – 17+50 Up to 5.9 - Up to 4.6 Up to 0.5 

17+50 – 18+50 Up to 5.3 - Up to 4.2 - 

18+50 – 19+50 Up to 5.7 - Up to 3.7 - 

19+50 – 20+50 Up to 5.5 - Up to 3.5 Up to 1.4 

20+50 – 21+50 Up to 4.8 Up to 1.3 Up to 2.3 Up to 1.9 

21+50 – 22+50 Up to 0.5 Up to 0.8 Up to 1.3 Up to 3.0 

22+50 – 23+50 Up to 1.1 Up to 0.3 - Up to 1.1 

23+50 – 24+50 Up to 1.0 Up to 0.2 Up to 0.3 Up to 0.5 

24+50 – 25+00 Up to 0.8 - Up to 0.3 Up to 0.2 

 

Table 4:  Beare Road - Cut and Fill Summary 

Station Limits 
Fill Height Left 
of Centerline 

(feet) 

Cut Height Left 
of Centerline 

(feet) 

Fill Height Right 
of Centerline 

(feet) 

Cut Height right 
of Centerline 

(feet) 

100+50 – 101+50 Up to 6.9 - Up to 6.8 - 

101+50 – 102+50 Up to 3.6 Up to 1.2 Up to 6.6 Up to 3.1 

102+50 – 103+50 Up to 0.2 Up to 1.0 Up to 0.2 Up to 2.6 

 

240.11 SLOPE DESIGN 

Embankment slopes for this project are planned at a 4.0H: 1.0V or flatter slope. As such, slope improvements 

(i.e. mini-benches, serrations, or geosynthetic reinforcement) are not required and we did not perform a 

comprehensive slope stability analysis for this project. 
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240.12 EMBANKMENT FOUNDATION 

This project includes minor cuts (less than 3 feet) and fills up to 7 feet high on flat to very gradually sloping 

ground. Furthermore, 4.0H: 1.0V embankment slopes are planned outside and on both sides of the roadway 

prism along the entire length of the alignment. Based on the subsurface and geologic conditions encountered at 

the site and planned improvements, we anticipate new embankment consolidation and settlement will occur 

during construction and will be negligible (less than 1.0 inches of total settlement) following construction 

completion.  

To construct embankment fills at the widening areas at both ends of the new alignment, we recommend 

constructing an initial “base key” and benching Granular Borrow fill into existing embankments per Section 

205.03F of the 2023 ITD-SSHC. Figure 1  below outlines our recommendations for embankment widening 

construction.  

 

Figure 1: Embankment Widening Construction 
 

240.13 SURFACE AND SUBSURFACE WATER 

We did not encounter groundwater during our subsurface investigation within the project boundary. We anticipate 

the groundwater table is greater than 50 feet below the ground surface in the area. Subsurface water will not 

require mitigation during construction; however, the contractor could encounter surficial seeps or springs at any 

time of the year. 

Surface water collected on the asphalt paved surface is currently directed off Spirit Lake Cutoff Road and into 

the ditch on both sides of the roadway alignment. The superelevation of the new roadway alignment will direct 
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the majority of surface water collected on Spirit Lake Cutoff Road to the inside ditch. J-U-B must properly design 

stormwater systems at the site to prevent surface water from collecting on the pavement surface or the adjacent 

ditches. Surficial water collected on the pavement surface and ditches may saturate and weaken subgrade soils 

and lead to reduced asphalt pavement life. 

240.14 DRAINAGE 

A detailed drainage design has not been provided at this time. We anticipate drainage features at the site will 

include ditches on both sides of the roadway to divert surface water downgradient and away from the pavement 

subgrade. J-U-B must properly design the drainage features at the site to prevent water from ponding, which may 

saturate the subgrade soil and result in a reduced pavement design life.  

240.15 GEOSYNTHETICS 

The use of geosynthetics is not anticipated for this project. 

240.16 EXISTING ROADWAY MATERIAL 

Existing asphalt pavement, base course, embankment fill, and native gravel excavated during construction may 

be reused as embankment fill, provided it meets the requirements of Section 205 of the 2023 ITD SSHC and is 

not classified as Topsoil (defined in Section 240.18). On-site base course may be reused as Aggregate Base, 

provided it meets the requirements of Section 703 of the 2023 ITD SSHC.  

240.17 ROCK SUBGRADE 

We do not anticipate rock subgrade will be encountered at the project site. 

240.18 TOPSOIL 

For the purposes of this report, we define “topsoil” as any soil layer containing greater than 3 percent organics 

and vegetation by weight. As such, there are “topsoil” layers encountered at the surface within the project 

boundary that are classified as silty sand with gravel (SM) according to the USCS classification system. Outside 

of currently paved areas, we encountered a 1.3- to 1.5-foot-thick topsoil layer at the ground surface. Topsoil 

encountered during construction shall be stripped and removed from the project site or stockpiled in a 

designated area selected by the Contractor and approved by the County. All subgrade soil shall be cleared of 

organic material. The requirements for using existing topsoil and contractor furnished topsoil are included in the 

2023 ITD SSHC. If sufficient topsoil cannot be generated from the project, contractor furnished sources must be 

used. 

240.19 PIPE 

At the time this report was issued, information regarding the location of new pipes and existing pipes that will 

remain was not specified. Laboratory testing of site soil to determine the pH, resistivity, and soluble sulfates was 

performed on representative soil samples to determine the potential negative impacts to underground pipes and 

utilities. Aggressive soil conditions are identified if the soil has a pH of less than 4.5, the sulfate concentration is 

http://www.stratageotech.com/


Roadway Materials Report 
KN 23880 – Spirit Lake Cutoff Curves 

File: CD23018AI 
Page 10 

 

 
 

stratageotech.com © 2024 by STRATA. All rights reserved. 

greater than 200 parts-per-million (PPM), and the resistivity is less than 2000 ohms-cm (FHWA, 2010). Based on 

this definition, aggressive soil conditions are not present at this site. Laboratory test results are presented in 

Table 5. 

Table 5:  pH, Resistivity, and Sulfate Test Results 

Sample Location Soil Classification pH 
Resistivity 

(ohms-cm) 

Sulfate 

(mg/kg) 

B-2 (1.1’-4.0’)  
Embankment Fill – Silty Gravel with 

Sand (GM) 
8.03 8,600 63.1 

B-3 (4.0’-6.0’) 
Native Gravel – Poorly Graded 

Gravel with Silt and Sand (GP-GM) 
7.96 10,100 43.9 

TP-1 (0.0’-1.5’) 
Surficial Topsoil – Silty Sand with 

Gravel (SM) 
5.73 35,300` 9.54 

 

Based on the above laboratory test results, we anticipate the existing soil below the proposed alignment is 

moderately corrosive for underground structures and utilities. Selection of material for metallic utility piping 

within native soil at the site must account for some possible loss of wall thickness due to corrosion. Corrosion 

risks include reduced service life for metal pipes, increased maintenance, and possible premature replacement. 

The sulfate test results indicate the native soil at the site has a mild capacity for sulfate attack of concrete, 

respectively.  

We recommend a qualified corrosion engineer review the above data to determine the appropriate corrosion 

protection measures and appropriate cement type for any structures in contact with the site soil. 

A survey of existing culverts and their general condition was not completed as part of this report. 

240.20 RIPRAP 

Riprap is not required for this project.  

240.22 PAVEMENT DATA 

240.22.01 PAVEMENT TYPE AND SURFACE SMOOTHNESS 

Based on the traffic ESAL value of 228,600 projected for Spirit Lake Cutoff Road over a 20-year design life 

provided by the ITD GIS database, Table 240.25.03.1 of the 2020 ITD Materials Manual, and our discussions with 

Bonner County, we recommend the use of Superpave HMA Class SP-3 for this project. Roadway improvements 

planned for this project will have superelevation and a centerline radius of curve less than 1,000 feet. Per Section 

405.03.T of the 2023 ITD SSHC, we recommend the surface smoothness schedule requirement be excluded from 

this project’s specifications.  
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240.22.02 TYPICAL SECTION 

We provide the following pavement design for the new alignment: 

0.25 feet (3.0 inches) – Superpave HMA Class SP-3 with ½-inch aggregate (single lift per Section 240.25.05)  

0.67 feet (8.0 inches) – ¾-inch Aggregate Base “Type B” (two lifts) 

240.23 BASE 

Aggregate Base shall consist of ¾-inch crushed aggregate conforming to “Type B” requirements in Section 

703.04 – Aggregate for Untreated Base, Treated Base, and Road Mix of the 2023 ITD SSHC. Granular Subbase 

shall consist of crushed aggregate conforming to Section 703.11 – Aggregate for Granular Subbase of the 2023 

ITD SSHC. 

We recommend a tack coat consisting of CSS-1 diluted emulsified asphalt be placed above compacted base to 

act as glue and help create a bond between base course and asphalt. The emulsion should be diluted by adding 

an equal amount of warm water, rigorously mixed in the holding tank. We recommend an application rate of 0.08 

gal/SY between base course and asphalt. Tack coats should only be applied to an area that can be covered by 

the same day’s paving and should not be paved over until enough time has passed to allow the tack to “break” 

and “set”. The tack coat breaking point is defined as the moment when enough water has separated from the 

asphalt to show a color change from black to brown. Poor bonding of asphalt layers to the base course can 

result in slippage and shoving of the pavement. 

240.24 SURFACE TREATMENT 

Surface treatments (i.e. seal coats) are not required for this project. 

240.25 PAVING 

Asphalt pavement shall conform to the specifications in Section 405 of the 2023 ITD SSHC and LHTAC special 

provisions. A Superpave Mix Design (Class SP-3) shall be submitted with associated “Job Mix Formula” (JMF) for 

approval, prior to paving. We estimate approximately 817 tons of HMA will be required for this project; per 

LHTAC requirements, an acceptance test strip is NOT required for this project since the estimated pavement 

quantity is less than 2,250 tons. Compaction acceptance shall be based on the QA manual section 405-6, which 

requires 3 loose mix samples for Gmm testing and 5 random cores for density testing. Additional QA testing 

shall include measuring the asphalt content (AASHTO T308) and gradation testing (AASHTO T30). Correlated 

NCAT ovens are required for determining the asphalt content; the QA and QC labs should not rely on the NCAT 

correction factor reported on the JMF. Since mat density shall be accepted based on asphalt cores; a nuclear 

gauge correlation per IR-154 is not required. We recommend the quality assurance (QA) laboratory and quality 

control (QC) laboratory perform a split sample comparison per IR-153 prior to asphalt production paving. 
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240.25.04 PERFORMANCE GRADED BINDER SELECTION 

The LTPPBind output for this project (provided in Appendix D) suggests a performance grade (PG) binder of 

58-28 at 5.0- to 7.0-percent by weight of mix (estimated) should be used for new asphalt pavement. To improve 

rutting resistance at higher temperatures and introduce polymer to stiffen the asphalt mix, the design team 

should consider increasing the PG binder from PG 58-28 to PG 64-28. PG 64-28 is locally available and commonly 

used in the project area. A minimum 1/2-percent anti-strip additive should also be used, unless the mix design 

indicates anti-strip additive is not required to enhance asphalt-aggregate adhesion. 

240.25.05 LIFT THICKNESS AND NOMINAL MAXIMUM AGGREGATE SIZE 

We recommend Superpave HMA pavement be placed in a single, 3.0-inch-thick lift referencing guidance provided 

in Section 240.05.02 of the 2020 ITD Materials Manual. With a ½-inch nominal maximum aggregate size (NMAS) 

the ratio of lift thickness to NMAS (t/NMAS) is 6.0 (a minimum t/NMAS of 3 is recommended by ITD).  

240.25.06 PORTLAND CEMENT CONCRETE PAVEMENT 

Portland cement concrete pavement will not be included in this project. 

240.25.07 REDUCED SHOULDER PAVEMENT THICKNESS 

We do not recommend a reduced shoulder thickness for this project. 

240.26 SEAL 

Surface seal or treatments are not anticipated for this project. 

240.27 DUST ABATEMENT 

An estimated 2,001 MG (1MG = 1,000 gallons) of water will be required for dust abatement, assuming 0.5 gallons 

of water per square yard of subgrade as outlined in the equation below. Dust palliatives are not anticipated for 

this project. 

 

(11,115 
𝑆𝑌

𝑎𝑝𝑝
) 𝑥 (3

𝑎𝑝𝑝𝑠

𝑑𝑎𝑦
)  𝑥 (120 𝑑𝑎𝑦𝑠) 𝑥 (0.5 

𝑔𝑎𝑙

𝑆𝑌
) 𝑥 (

𝑀𝐺

1,000 𝑔𝑎𝑙
) = 2,001 𝑀𝐺 

 

240.28 AGGREGATE ESTIMATING DATA 

Aggregate estimating data was determined based on past experience and nearby sources, and include: 

½-inch aggregate at 145 pcf for Plant Mix Class SP-3 including asphalt and additives.  

¾-inch aggregate at 146 pcf for Base including 7 percent moisture content. 
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240.28.01 DISCLAIMER 

The unit weights presented in this report were estimated based on past project experience. This information is 

used by the designer for developing reasonable project quantities. The actual quantities will vary and were based 

on contractor-provided source, crushing operation, and mix designs. 

The contractor is responsible for determining actual unit weights based on the material produced and providing 

adequate materials for the project, plus any losses to stockpile operation, out of specification (rejected) 

materials, or other wastes. 

240.29 AGGREGATE SOURCES 

All aggregates for the project will originate from on-site crushed base course or approved contractor-furnished 

sources. 

240.30 CURRENT SPECIFICATION AND MINIMUM TESTING REQUIREMENTS  

This Roadway Materials Report is based upon LHTAC special provisions available on the LHTAC website, the 

2020 Idaho Transportation Department Materials Manual, the 2023 Standard Specifications for Highway 

Construction, 2024 Supplementals for the 2023 Standard Specifications, the 2024 Special Provision for 405 HMA 

for 2023 spec book (11/29/2023), the 2022 405 Spring Memorandum (6/12/2022), the 2024 405 Memorandum 

(11/29/2023), the 2020 Quality Assurance Manual, the 2023 QA Manual Buy America (BA) Supplementals, and 

the 2023 Quality Assurance Special Provisions (QASP) for State Acceptance for 2023 Spec Book (12/7/2023). 
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Exploration Logs and USCS Explanation 
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fine to coarse rounded to subangular

Borehole Terminated at 11.5 Feet.

Drill Rig: Acker Recon

Date Drilled: 09-27-2023
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pH - 8.03
Resistivity - 8,600 ohms-cm
Sulfate - 63.1 mg/kg dry

Idaho R-Value - 83

Latitude: 48.03392
Longitude: -116.87218

Asphalt Concrete Pavement, (13.5
inches) pavement separated into
6.5-inch and 7.0-inch sections during
drilling.
Base Course (3 inches) Poorly
Graded Gravel with Silt and Sand
(GP-GM), Gray, moist, fine to coarse,
angular.
Fill - Silty Gravel with Sand (GM),
Light brown with dark brown, moist,
medium dense, fine to coarse
subrounded to angular
Silty Gravel with Sand (GM), Light
brown to brown, moist, loose to
medium dense, fine to coarse rounded
to subangular

Borehole Terminated at 11.5 Feet.

Drill Rig: Acker Recon

Date Drilled: 09-27-2023
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Idaho R-Value - 64

pH - 7.96
Resistivity - 10,100 ohms-cm
Sulfate - 43.9 mg/kg dry

Cobbles encountered in auger
cuttings.

Latitude: 48.03562
Longitude: -116.8694

Asphalt Concrete Pavement, (12
inches)

Base Course (3 inches) Poorly
Graded Gravel with Silt and Sand
(GP-GM), Gray, moist, fine to coarse,
angular.
Fill - Silty Sand with Gravel (SM),
Light brown with dark brown, moist,
loose to medium dense, fine to coarse
subrounded to angular
Poorly Graded Gravel with Silt and
Sand (GP-GM), Light brown to brown,
moist, loose to medium dense, fine to
coarse rounded to subangular

Borehole Terminated at 11.5 Feet.

Drill Rig: Acker Recon

Date Drilled: 09-27-2023
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NP44.5 NV32.4

6.9

4.1

Organic content - 10.4 percent
pH - 5.73
Resistivity - 35,300 ohms-cm
Sulfate - 9.54

Fines content decreased at 3.0 feet
BGS.

Latitude: 48.03472
Longitude: -116.87183

Topsoil - Silty Sand with Gravel (SM),
Dark brown, moist, fine to coarse
rounded to subangular

Silty Gravel with Sand (GM), Brown to
gray, moist, fine to coarse rounded to
subangular, cobbles scattered
throughout.

 Terminated at 5.0 Feet.
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NP10.1 NV

34.6

8.0

3.7

Fines content decreased at 4 feet BGS.

Latitude: 48.03524
Longitude: -116.87104

Topsoil - Silty Sand with Gravel (SM),
Dark brown, moist, fine to coarse
rounded to subangular

Poorly Graded Gravel with Silt and
Sand (GP-GM), Brown to gray, moist,
fine to coarse rounded to subangular,
cobbles throughout.

 Terminated at 5.0 Feet.
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Appendix B 
Soil Profile Drawing 
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Appendix C 
Laboratory Test Results 



Project: Spirit Lake Cutoff Curves KN 23880

Client: J-U-B Engineers, Inc. CD23018AI

Depth Soil Passing Passing Idaho T-8 In-Situ Organic Content (%)

(feet) Class. No. 200 (%) No. 4 (%) R-Value pH Resistivity (ohm-cm) Sulfate (mg/kg) Moisture (%) LL PL PI

B-1 1.1-2.6 9.7

B-1 2.5-4.0 16.7

B-1 7.5-9.0 4.9

B-2 1.1-2.6 10.1

B-2 1.1-4.0 Silty gravel with sand (GM) 22.8 56.0 8.03 8,600 63.1 33 30 3

B-2 2.5-4.0 4.8

B-2 5.0-9.0 Silty gravel with sand (GM) 12.5 43.0 83 27 25 2

B-2 10.0-11.5 21.2

B-3 1.0-2.5 9.8

B-3 2.5-3.0 Silty sand with gravel (SM) 43.4 80.0 64 35 34 1

B-3 2.5-4.0 19.1

B-3 4.0-6.0 7.96 10,100 43.9

B-3 5.0-6.5 5.8

TP-1 0.0-1.5 Silty sand with gravel (SM) 44.5 73.0 5.73 35,300 9.54 32.4 0 0 - 10.4

TP-1 2.5 6.9

TP-1 4.5 4.1

TP-2 0.0-1.3 34.6

TP-2 1.3-3.0 Poorly graded gravel with silt and sand (GP-GM) 10.1 36.0 8.0 0 0 -

TP-2 4.5 3.7

Summary of Laboratory Test Results

ITD Project No. / Key No.:

STRATA Project No.:

Location
Chemistry Suite Atterberg Limits
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of STRATA. Samples will be disposed of after testing is completed unless prior arrangements are agreed in writing.

Reviewed by Keith Wildman
Laboratory Services Coordinator
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of STRATA. Samples will be disposed of after testing is completed unless prior arrangements are agreed in writing.

0.1110100
SOIL GRAIN DIAMETER, millimeters

0

10

20

30

40

50

60

70

80

90

100

PE
R

C
EN

T 
PA

SS
IN

G

100 99 97
91

86

73

66 56
62

95 95 57
53

44.5

5" 4" 3" 2" 1.
5"

1" 3/
4"

1/
2"

3/
8"

#4 #8 #1
0

#1
6

#2
0

#3
0

#4
0

#5
0

#6
0

#1
00

#2
00

           Inches                                                                             Screen Sizes        

C
ob

bl
es

Coarse Fine

Gravel Sand

Medium FineCoarse

BORING NO.:
DEPTH (FT):

METHOD:

SAMPLE DATE:
TEST DATE:
SAMPLED BY:
TESTED BY:

SAMPLE NO.:
SPECIMEN SIZE:
USCS CLASSIFICATION:

SAMPLE INFORMATION

ProjectClient
ASTM D6913-17

Reviewed by: Luke Michels, P.E.
         Engineering Services Manager

TP-1
0.0-1.5

Bulk

49803
Bulk
Silty sand with gravel (SM)

12/12/2023
12/17/2023
L. Michels
J. Imel

CD23018AI
KN 23880 - Spirit Lake Cutoff Curves
Bonner County, Idaho

Hayden
1016 West Hayden Avenue
Hayden, ID 83835
Phone: 208.772.2428

Report Date: 12/18/2023

J-U-B Engineers, Inc.
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results from samples tested or observations performed by STRATA. This report shall not be reproduced, except in full without the prior written approval 
of STRATA. Samples will be disposed of after testing is completed unless prior arrangements are agreed in writing.
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TEST DATE:
SAMPLED BY:
TESTED BY:

SAMPLE NO.:
SPECIMEN SIZE:
USCS CLASSIFICATION:

SAMPLE INFORMATION

ProjectClient
ASTM D6913-17

Reviewed by: Luke Michels, P.E.
         Engineering Services Manager

TP-2
1.3-3.0

Bulk

49804
Bulk
Poorly graded gravel with silt 
and sand (GP-GM)

12/12/2023
12/18/2023
L. Michels
G. Hausmann

CD23018AI
KN 23880 - Spirit Lake Cutoff Curves
Bonner County, Idaho

Hayden
1016 West Hayden Avenue
Hayden, ID 83835
Phone: 208.772.2428

Report Date: 12/18/2023

J-U-B Engineers, Inc.
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Exudation, PSI

Dry Density, PCF

Moisture Content, %

Exp. Pressure, PSI

189

125.5

9.1

0.00

379

125.9

8.1

0.00

659

120.1

7.6

0.00

R-VALUE: 83

ProjectClient
Idaho T-8

CD23018AI
Spirit Lake Cutoff Curves
KN23880

J-U-B Engineers, IncBoise
8653 W. Hackamore Drive
Boise, ID 83709
Phone: 208.376.8200

Report Date: 10/3/2023

BORING No.:
DEPTH (FT):

SAMPLE DATE:
TEST DATE:
SAMPLED BY:
TESTED BY:

SAMPLE No.:
SPECIMEN SIZE:
USCS CLASSIFICATION:

SAMPLE INFORMATION
B-2
5.0-9.0

48689
Bulk
Silty Gravel with Sand (GM)

9/27/2023
10/23/2023
S. Litalien
J. Willhite

METHOD: Bulk Exploration

Reviewed by Keith Wildman
Laboratory Services Coordinator

As mutual protection to our clients and STRATA, all reports are submitted as the confidential property of our clients,
and authorization for publication of statements, conclusions, or extracts from or regarding our reports is reserved
pending our written approval. This report shall not be reproduced, except in full without the prior written approval of
STRATA. These results relate to only items STRATA has inspected or tested. Samples will be disposed of after
testing is completed unless prior arrangements are agreed to in writing.
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Exp. Pressure, PSI

176
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0.00

360

108.1
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0.06
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0.55

R-VALUE: 64

ProjectClient
Idaho T-8

CD23018AI
Spirit Lake Cutoff Curves
KN23880

J-U-B Engineers, Inc.Boise
8653 W. Hackamore Drive
Boise, ID 83709
Phone: 208.376.8200

Report Date: 07/21/2023

BORING No.:
DEPTH (FT):

SAMPLE DATE:
TEST DATE:
SAMPLED BY:
TESTED BY:

SAMPLE No.:
SPECIMEN SIZE:
USCS CLASSIFICATION:

SAMPLE INFORMATION
B-3
2.5-3.0

48689
Bulk
Silty Sand with Gravel (SM)

9/27/2023
10/23/2023
S. Litalien
J. Willhite

METHOD: Bulk Exploration

Reviewed by Keith Wildman
Laboratory Services Coordinator

As mutual protection to our clients and STRATA, all reports are submitted as the confidential property of our clients,
and authorization for publication of statements, conclusions, or extracts from or regarding our reports is reserved
pending our written approval. This report shall not be reproduced, except in full without the prior written approval of
STRATA. These results relate to only items STRATA has inspected or tested. Samples will be disposed of after
testing is completed unless prior arrangements are agreed to in writing.



Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Client: Work Order:

Project:

Reported:

Strata, Inc. (Hayden)

1016 W. Hayden Avenue

Hayden, ID  83835 11/12/2023  13:12

Attn:

Address:

Luke Michels

WDJ1728

CD23018A

Analytical Results Report

 

ResultAnalyte PQL Analyzed MethodUnits

B-2 1.0-1.4

Analyst Qualifier

Date Received: 

Lab/Sample Number: WDJ1728-01 Collect Date:

10/25/23 16:10

Sample Location: 

Steve LitalienCollected By: 

09/27/23 00:00

SoilMatrix:

Inorganics 

% Solids % SM 2540 G11/3/23  15:23 ELS0.10087.3

pH pH Units EPA 9045D11/2/23  20:48 ILG0.9968.03

Resistivity ohms-cm ASTM G 57a11/6/23  15:34 ILG1.008600

Sulfate mg/kg dry EPA 300.011/3/23   5:24 ELS1.5263.1

Page 1 of 5



Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

ResultAnalyte PQL Analyzed MethodUnits

B-3 4.0-6.0'

Analyst Qualifier

Date Received: 

Lab/Sample Number: WDJ1728-02 Collect Date:

10/25/23 16:10

Sample Location: 

Steve LitalienCollected By: 

09/27/23 00:00

SoilMatrix:

Inorganics 

% Solids % SM 2540 G11/3/23  15:23 ELS0.10092.7

pH pH Units EPA 9045D11/2/23  20:50 ILG0.9827.96

Resistivity ohms-cm ASTM G 57a11/6/23  15:41 ILG1.0010100

Sulfate mg/kg dry EPA 300.011/3/23   4:44 ELS1.2143.9

Page 2 of 5



Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

[TOC_1]Quality Assurance 

Results[TOC]

Authorized Signature, 

Kathleen Sattler For Todd Taruscio, Laboratory Manager

PQL Practical Quantitation Limit

ND Not Detected

MCL EPA's Maximum Contaminant Level

Dry Sample results reported on a dry weight basis

* Not a state-certified analyte

This report shall not be reproduced except in full, without the written approval of the laboratory

The results reported related only to the samples indicated.
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Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control Data

Inorganics

Batch:  BDK0114 - W Ions
Prepared & Analyzed: 11/2/2023Blank (BDK0114-BLK1)

ND 1.50 mg/kg wetSulfate

Prepared & Analyzed: 11/2/2023LCS (BDK0114-BS1)

4.05 4.00 90-110101mg/LSulfate

Page 4 of 5
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Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Client: Work Order:

Project:

Reported:

Strata, Inc. - CdA

1016 W. Hayden Avenue

Hayden, ID  83835 12/31/2023  07:07

Attn:

Address:

Luke Michels

WDL0541

CD23018A1

Analytical Results Report

 

ResultAnalyte PQL Analyzed MethodUnits

TP- 1 0.0'-1.5'

Analyst Qualifier

Date Received: 

Lab/Sample Number: WDL0541-01 Collect Date:

12/14/23 15:05

Sample Location: 

Steve LitalienCollected By: 

12/12/23 00:00

SoilMatrix:

Inorganics 

% Solids % SM 2540 G12/18/23  19:56 SBS0.10067.2

pH pH Units EPA 9045D12/14/23  12:13 ILG0.9845.73

Resistivity ohms-cm ASTM G 57a12/15/23  14:36 ILG1.0035300

Sulfate mg/kg dry EPA 300.012/23/23  22:30 ELS2.009.54

Page 1 of 4



Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

[TOC_1]Quality Assurance 

Results[TOC]

Authorized Signature, 

Kathleen Sattler, Laboratory Manager

PQL Practical Quantitation Limit

ND Not Detected

MCL EPA's Maximum Contaminant Level

Dry Sample results reported on a dry weight basis

* Not a state-certified analyte

This report shall not be reproduced except in full, without the written approval of the laboratory

The results reported related only to the samples indicated.
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Anatek Labs, Inc.
1282 Alturas Drive - Moscow, ID 83843 - (208) 883-2839 - email moscow@anateklabs.com

504 E Sprague Ste. D - Spokane, WA 99202 - (509) 838-3999 - email spokane@anateklabs.com

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control Data

Inorganics

Batch:  BDL1092 - W Ions
Prepared & Analyzed: 12/23/2023Blank (BDL1092-BLK1)

ND 1.50 mg/kg wetSulfate

Prepared & Analyzed: 12/22/2023LCS (BDL1092-BS1)

10.0 10.0 90-110100mg/LSulfate

Page 3 of 4
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Appendix D 

Pavement Design Calculations 



lmichels
Image

lmichels
Image

lmichels
Typewritten Text
419,000-38,000 = 381,000 ESALs

lmichels
Typewritten Text

lmichels
Typewritten Text
60% of 381,000 = 228,600 ESALs

lmichels
Typewritten Text
T.I.= 9.0(228,600/10^6)^0.119

lmichels
Typewritten Text
T.I. = 7.5



FLEXIBLE ASPHALT PAVEMENT DESIGN - GRAVEL EQUIVALENCY (GE) METHOD

Project: Spirit Lake Cutoff Curves IDAHO TRANSPORTATION DEPARTMENT (ITD) 

Project No: CD23018AI SUBSTITUTION (Gf) RATIOS FOR COMMON PAVEMENT AND BASE MATERIALS

Date: 16-Feb-24

Section: ROW

Design Subgrade Support R-value: 60

Estimated Traffic Index (T.I.): 7.5 (to nearest 0.5)

Regional  Climate Factor, F: 1.10 (see figure 510.04.01.1

 ITD Materials Manual)

Material Substitution Ratios

Asphalt: 2.00

Base: 1.00

Subbase: 0.85

Aggregate Base Course Minimum Support R-value: 80

Subbase Mininum Support R-value: 60

Minimum Design Gravel Equivalence (GE)= 1.056 feet

Recommended Asphalt Concrete Thickness: 0.264 feet

Design Asphalt Thickness: 0.25 feet (0.15 feet min.) ADA COUNTY HIGHWAY DISTRICT (ACHD) SUBSTITUTION 

3.0 inch (0.25 feet min. on ATPB) RAITOS FOR FLEXIBLE PAVEMENT DESIGN

Recommended Aggregate Base Course Thickness: 0.556 feet

Design Base Thickness: 0.67 feet (0.35 feet min.)

(round to next 0.05 feet) 8.0 inch (ATB, ATPB, UTB)

-0.13

Recommended Subbase Course Thickness: 0.000 feet

Design Subbase Thickness: 0.00 feet (0.35 feet min., if used

(round to next 0.05 feet) 0.0 inch or 2 x max particle size)

DESIGN PAVEMENT SECTION:

Asphalt concrete: 0.25 feet

Base course: 0.67 feet

Subbase course: 0.00 feet

GE Provided : 1.17 feet

Mininum GE Required: 1.06 feet

 2/24/2024
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 Waha Road Improvements
Project No.: CD23017AI
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