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Sections Four and Five, along with Appendices 3 and 5, were reprinted due to comments
received from the FAA dated 11/30/2009. The revised sheets are so noted by the
“Revised per FAA comments 11/30/2009” in the header of the affected sheet. The
revisions reflect the FAA’s position to fund the taxiway at a 50-foot width. Additionally,
the alternatives are designed to meet the design criteria associated with each alternative’s
runway/taxiway centerline separation (B-I, 240’; C-II, 300’; C-III, 400’).
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INTRODUCTION

Section 1
GENERAL

The McCall Municipal Airport (MYL) is located at the south end of the city of McCall, Idaho
along State Highway 55. The City of McCall is located in west-central Idaho along the south
shore of Payette Lake and approximately 100 miles north of Boise, Idaho.
The City of McCall recently completed an Airport Master Plan for the McCall Municipal Airport
that identified several deficiencies according to Federal Aviation Administration (FAA) design
standards. The deficiencies are based on the Airport’s existing Airport Reference Code (ARC) of
B-II and relate to the required separation between the runway and the east parallel taxiway.
The City of McCall, in association with the FAA, is considering relocating the parallel taxiway to
provide the required separation for the existing ARC as indicated in the Airport Layout Plan
(ALP). The City has contracted with WHPacific (WHP) to provide an Environmental
Assessment for the taxiway relocation which involves a 15% - 25% design effort of the proposed
airport improvements.
WHP subcontracted geotechnical pre-design testing services to
Kleinfelder, which provided WHP with the geotechnical data necessary to determine the design
pavement section for the taxiway. The geotechnical report did not include existing pavement
thicknesses or conditions.

DESCRIPTION OF WORK
The relocation of the Parallel Taxiway would involve the following improvements:
1. Removal of existing east parallel taxiway.
2. Relocation of east parallel taxiway to provide at least the minimum FAA standard
runway-taxiway centerline separation distance for the current ARC of B-II.
3. Construction of associated connecting taxiways A-1, A-2, A-3, A-4, and A-5.
4. Grading, drainage, and obstacle removal necessary for the proposed improvements.
5. Property acquisition for taxiway relocation.
6. Wetland mitigation, as necessary.

DESIGN REPORT OBJECTIVES
This design report describes the technical aspects of the project, including a review of existing
conditions, a statement of design criteria and assumptions, safety concerns, a discussion of
construction scheduling, and preliminary quantity and cost estimates.
Section 3, Design Analysis, generally follows the outline for design reports recommended by the
FAA.
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EXISTING CONDITIONS

Section 2
PAVEMENT

Runway Pavement
MYL has one paved runway (Runway 16-34) at a length of 6,106 feet and a width of 75 feet.
According to the Airport Layout Plan (ALP) of 2007, the runway pavement at McCall Municipal
Airport is rated for single wheel gear 80,000-pound aircraft. This project involves the relocation
of the existing parallel taxiway, so the condition and thickness of the runway pavement are not
necessary to this project.
Taxiway Pavement
Runway 16-34 has a parallel taxiway on its east side that extends the length of the runway and is
50 feet wide. The parallel taxiway originally served as the runway for the airport and is offset
200 feet from the current runway centerline.
MYL has five connecting taxiways between the runway and the east parallel taxiway. Taxiway
A-1 is the north end connector taxiway and is 50 feet wide and is bounded on the north by an
asphalt apron. Taxiway A-2 is the northernmost of three midfield connector taxiways and is 50
feet wide. It is approximately 1,870 feet south of the Runway 16 end. Taxiway A-3 is the
midfield connector taxiway and is 50 feet wide. Taxiway A-4 is the southernmost of three
midfield connector taxiways and is 100 feet wide. It is approximately 1,140 feet north of the
Runway 34 end. Taxiway A-5 is the south end connector taxiway and is 50 feet wide.
Existing pavement section data from the most current pavement inspection report is included in
Appendix 2.

GEOTECHNICAL TESTING
Kleinfelder performed geotechnical testing at the airport on November 12, 2008. Fourteen test
pits were excavated and sampled along the alignments of the three proposed taxiway alternatives
to determine soil compositions, ground water levels, and to acquire samples for laboratory tests,
including the California Bearing Ratio (CBR) test. The geotechnical investigation did not
include existing pavement thicknesses or conditions.
Groundwater was encountered in 5 of the 14 test pits during the field evaluation. The five test
pits are all located at the southern end of the project.
The preliminary geotechnical report is included in Appendix 1 and includes a map of the test pit
locations.

Existing Conditions
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EXISTING CONDITIONS

Section 2
DRAINAGE

Drainage within and surrounding the airport is generally to the west-southwest toward the North
Fork Payette River. Within the airport, the drainage system uses a number of detention basins,
swales, ditches and culverts to collect the stormwater runoff and convey it to drainage channels
west of the airport. This project will affect the drainage conditions along the east side of the
airport. No drainage conditions west of the existing east parallel taxiway will be impacted by
this project.
Most of the area north of Taxiway A-2 and east of the parallel taxiway, including the aircraft
parking apron at the north end of the airport, drains into a large triangular detention basin located
east of the parallel taxiway and north of connecting Taxiway A-2. This basin also serves as a
snow storage basin during the winter months.
Runoff from the hangar area is collected in catch basins and swales and conveyed to a ditch
located west of the hangars and an intermittent stream that runs just south of the hangars. The
fields south of the hangar area are irrigated by a series of ditches fed by the Stringer Ditch
Irrigation Canal. The excess irrigation water is collected in a ditch that runs along the east
taxiway. All stormwater runoff and irrigation water is conveyed across the airport’s airfield
through a number of culverts and drains into the North Fork Payette River.

LIGHTING, SIGNING, AND NAVAIDS
Runway 16-34:
Runway 16-34 is currently lighted with a system of Medium Intensity Runway Lights (MIRL)
with Runway End Identifier Lights (REIL). The system is on from dusk to dawn. Runway
pavement markings consist of non-precision markings.
Taxiways:
The taxiways on the airfield are currently unlit; however, reflectors have been installed.
NAVAIDS:
Runway 16 currently has a 2-light Precision Approach Path Indicators (PAPI) sited on the left of
the runway with a 3° aiming angle. Runway 34 has a 2-box VASI on the left with a 3° aiming
angle. Both runway ends have Runway End Identifier Lights (REIL). The airport also has a
windsock and segmented circles.

Existing Conditions
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DESIGN STANDARDS

Section 3
CONFORMANCE WITH FAA STANDARDS

All proposed improvements are designed in accordance with FAA Airport Design Advisory
Circular 150/5300-13, latest edition.
The current Airport Layout Plan (ALP) classifies McCall Municipal Airport with a current
Airport Reference Code (ARC) of B-II and a future ARC of C-II. However, the ALP
recommends a future runway/taxiway separation of 400 feet for the east side parallel taxiway.
Table 3-1 defines pertinent dimensional standards used in design to meet the ARC B-II, C-II, and
C-III classifications.
Table 3-1
AIRPORT DESIGN CRITERIA
RUNWAY SEPARATION

Existing

B-II

Visual Runways and Approach Visibility Min. – not lower than ¾ statute mile
Runway Centerline to Parallel Taxiway Centerline
200 ft.
240 ft.
Runway Centerline to Parallel Taxilane Centerline
N/A
240 ft.
Runway Centerline to Holdline
144-175 ft.
200 ft.
Runway Centerline to Aircraft Parking
300 ft.
250 ft.
(Reference: FAA AC 150/5300-13 – Tables 2-1 & 2-2)

TAXIWAY SEPARATION

Existing

Taxiway Centerline to Parallel Taxiway Centerline
Taxiway Centerline to Parallel Taxilane Centerline
Taxiway Centerline to Fixed or Moveable Object
Taxilane Centerline to Fixed or Moveable Object
(Reference: FAA AC 150/5300-13 - Table 2-3)

RUNWAY DESIGN

Existing
50 ft.
10 ft.
49 ft.
89 ft.
79 ft.
varies
0 ft.
varies

Design Standards
3-1

300 ft.
300 ft.
250 ft.
400 ft.

400 ft.
400 ft.
250 ft.
500 ft.

GROUP III

105 ft.
105 ft.
65.5 ft.
57.5 ft.

Existing

Taxiway Width
Taxiway Shoulder Width
Taxiway Safety Area Width
Taxiway Object Free Area Width
Taxilane Object Free Area Width
Radius of Taxiway Turn
Length of lead-in to Fillet
Fillet Radius for Tracking Centerline
(Reference: FAA AC 150/5300-13 - Tables 4-1 & 4-2)

C-III

GROUP II

167 ft.
247 ft.
108 ft.
58.5 ft.

Runway Width
75 ft.
Runway Longitudinal Grades
<1%
Runway Transverse Grades
1 - 1.5%
Runway Shoulder Width
10 ft.
Runway Shoulder Grade
1 - 5%
Runway Safety Area Width
150 ft.
Runway Safety Area Transverse Grade
1.5% - none
Runway Object Free Area Width
500 ft.
(Reference: FAA AC 150/5300-13 – Tables 3-1 & 3-3; Figures 5-3 & 5-4)

TAXIWAY DESIGN

C-II

152 ft.
152 ft.
93 ft.
81 ft.

B-II

C-II

C-III

75 ft.
0 - 2%
1 - 2%
10 ft.
3 - 5%
150 ft.
1.5 - 5%
500 ft.

100 ft.
0 - 1.5%
1 - 1.5%
10 ft.
1.5 - 5%
500 ft
1.5 - 3%
800 ft

100 ft.
0 - 1.5%
1 - 1.5%
20 ft.
1.5 - 5%
500 ft.
1.5 - 3%
800 ft.

GROUP II
35 ft.
10 ft.
79 ft.
131 ft.
115 ft.
75 ft.
50 ft.
55 ft.

GROUP III
50 ft.
20 ft.
118 ft.
186 ft.
162 ft.
100 ft.
150 ft.
55 ft.
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Section 3
TAXIWAY SURFACE GRADIENT
Max. Longitudinal Grade
Max. Grade Change
Min. Length of Vertical Curves (per 1% grade change)
Max. Elev. Diff. - Runway/Taxiway Points (x min. dist.)
Transverse Grade
Shoulder Grade
Safety Area Transverse Grade
(Reference: FAA AC 150/5300-13 Chapter 5)

CAT. B

CAT. C

2%
3%
100’
1.5%
1 - 2%
3 - 5%
1.5 - 5%

1.5%
3%
100’
1.5%
1 - 1.5%
1.5 - 5%
1.5 - 3%

PAVEMENT MARKINGS
The 2007 Airport Layout Plan classifies the current and future approach types for Runway 16-34
to be Non-Precision. No changes will be made to the runway, except as impacted by the changes
to the connecting taxiways.
The taxiway centerlines, radius lines, and holdlines will be updated as necessary with this project
to meet current standards.

PAVEMENT
Airport Pavement Design
Prepared in accordance with FAA Advisory Circular 150/5320-6D, Section 2 – Flexible
Pavement Design
Design Criteria:
Subgrade Soil Type (USCS):
FAA Frost Group:
Design CBR:

GP or GM
FG-2
5.0

Airport Reference Code:
Design Strength:

B-II
110,000 lbs.

Source: Airport Layout Plan ( 2007)

Source: Kleinfelder Geotechnical Report

Pavement thickness Determination:
The pavement section was determined using the dual wheel gear chart in Figure 3-3 of AC
150/5320-6D. Using a CBR of 5, the total pavement section thickness from the chart is 27
inches.
The next step is the determination of the total depth of surfacing and base course. This is done
by using the chart in Figure 3-3, but modifying the CBR input to 20. The surfacing and base
course thickness is 11 inches. The chart requires a minimum of 4 inches for the surface course,
leaving 7 inches for base course. Due to the dual wheel designation, Table 3-4 of the same AC
requires a minimum base course thickness of 8 inches. Paragraph 320 in the AC requires this
base to be a stabilized base to accommodate aircraft weighing 100,000 pounds or more.

Design Standards
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The remaining thickness is taken up in the subbase course. The final pavement section is shown
below:
Bituminous Surface Course:
Stabilized Base Course:
Subbase Course:
Total Pavement Section

4”
8”
15”
27”

(P-401)
(P-304)
(P-154)

GRADING AND DRAINAGE
The safety and object free areas of the airport will be graded to meet the design standards listed
in Table 3-1.
Below is a table that outlines the amount of impervious surface that will be constructed with this
project, per alternate. For each alternative, the amount of impervious surface area will decrease
with the new construction primarily due to the narrower widths required for the new parallel
taxiway and connector taxiways.
Table 3-4
TAXIWAY IMPERVIOUS SURFACE SUMMARY

ALT 2
ALT 3
ALT 4

Existing
sf
acre
301,410
6.92
7.78
338,825
446,200
10.24

New
sf
259,937

acre
5.97

270,437

6.21
9.57

416,961

Change
sf
acre
-41,473
-0.95
-68,388
-29,239

-1.57

-0.67

The existing detention pond located just east of the parallel taxiway and north of connecting
Taxiway A-2 will have to be re-shaped to accommodate each alternative.
A new ditch will be required east of the parallel taxiway along the south half of the project to
intercept the irrigation and stormwater runoff from the adjacent fields and culverts crossing the
airfield will be extended to the east side of the new taxiway.

Design Standards
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*Revised per FAA comments 11/30/2009

DESIGN ALTERNATIVES

TAXIWAY RELOCATION OPTIONS
The existing 50-foot wide parallel taxiway centerline is 200 feet from the runway centerline, 40
feet short of the required separation based on the existing Airport Reference Code (ARC)
designation of B-II. As previously stated, the Airport layout Plan (ALP) indicates a future ARC
for the airport of C-II, which requires a centerline separation of 300 feet. However, the Master
Plan recommends using a 400-foot centerline separation, as required for Design Group III.
Design Group III also requires a 50-foot wide taxiway.
The three taxiway relocation design alternatives being considered in this design report include
relocating the east parallel taxiway to provide centerline separations from the runway of 240 feet,
300 feet, and 400 feet. Each alternative impacts existing wetlands as identified in the
Delineation of Wetlands and Other Waters report. The impacted wetlands areas are shown in the
Preliminary Construction Plans (Appendix 5). Wetlands mitigation costs assume off-site
mitigation at a 2:1 mitigation rate.
The National Environmental Policy Act (NEPA) requires that a No-Action Alternative be
evaluated with the design alternatives. The four alternatives are outlined as follows:
ALTERNATIVE 1: NO ACTION
Description
This alternative provides no change to the current taxiways.
Key Features
• No property acquisition.
• No environmental impacts.
• Airport does not meet FAA standards.
• Potential safety issues.
Summary of Costs
Construction Costs:
Parallel Taxiway Relocation*
Wetlands Mitigation
Property Acquisition
Subtotal
Contingency (25%)
Construction Cost Subtotal
Engineering and Inspection
(30% of Taxiway Relocation & 25% Contingency)
City of McCall Administration
Total Estimated Cost

$ 654,000
$0
$0
$ 654,000
$ 163,500
$ 817,500
$ 245,250
$10,000
$ 1,072,750

Design Alternatives
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DESIGN ALTERNATIVES

* Costs associated with the No-Build option are pavement maintenance operations
(overlay, crack sealing, fog sealing, etc.) that would be required over 20 years.

ALTERNATIVE 2: TAXIWAY RELOCATION TO 240-FOOT SEPARATION
Description
The existing parallel taxiway will be removed and relocated to provide the FAA standard
runway-taxiway separation of 240 feet for the current ARC designation of B-II. The taxiway,
however, will be constructed to a width of 50 feet to meet the standards for C-III.
The connector taxiways will also be reconstructed to a width of 50 feet and extended to the new
parallel taxiway.
Key Features
• Lowest cost alternative.
• Brings airport into compliance with FAA standards for current ARC of B-II.
• Does not meet FAA standards for center line separation for future ARC of C-II.
• Environmental mitigation is needed.
• Impacts 0.97 acre of wetlands.
• Requires acquisition of 0.61 acre of adjacent property.
Summary of Costs
Construction Costs:
Parallel Taxiway Relocation
Wetlands Mitigation (0.97 ac)
Property Acquisition (0.61 ac)
Subtotal
Contingency (25%)
Construction Cost Subtotal

$ 2,939,800
$ 116,160
$ 61,000
$ 3,116,960
$ 779,240
$ 3,896,200

Engineering and Inspection
(30% of Taxiway Relocation & 25% Contingency)
City of McCall Administration
Permitting

$ 1,102,425

Total Estimated Cost:

$ 5,038,625

$25,000
$ 15,000

ALTERNATIVE 3: TAXIWAY RELOCATION TO 300-FOOT SEPARATION
Description
The existing parallel taxiway will be removed and relocated to provide the FAA standard
runway-taxiway separation of 300 feet for the future ARC designation of C-II. The taxiway,
however, will be constructed to a width of 50 feet to meet the standards for C-III.

Design Alternatives
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DESIGN ALTERNATIVES

The connector taxiways will also be reconstructed to a width of 50 feet and extended to the new
parallel taxiway. Property will be acquired for a future center line separation of 400 feet.
Key Features
• Meets FAA standards for future ARC as cited in Master Plan.
• Property acquisition required plus additional property acquired for future expansion.
• Environmental mitigation is needed.
• Impacts 1.39 acres of wetlands.
• Acquisition of 16.07 acres of adjacent property.
Summary of Costs
Construction Costs:
Parallel Taxiway Relocation
Wetlands Mitigation (1.39 ac)
Property Acquisition (16.07 ac)
Subtotal
Contingency (25%)
Construction Cost Subtotal

$ 3,013,300
$ 166,560
$ 1,607,000
$ 4,786,860
$ 1,196,715
$ 5,983,575

Engineering and Inspection
(30% of Taxiway Relocation & 25% Contingency)
City of McCall Administration
Permitting

$ 1,130,000

Total Estimated Cost:

$ 7,153,575

$25,000
$ 15,000

ALTERNATIVE 4: TAXIWAY RELOCATION TO 400-FOOT SEPARATION
Description
The existing parallel taxiway will be removed and relocated to provide the FAA standard
runway-taxiway separation of 400 feet for the Design Group III as recommended in the Master
Plan. The taxiway will be constructed to a width of 50 feet consistent with the standards for
Design Group III.
The connector taxiways will be reconstructed to a width of 50 feet and extended to the new
parallel taxiway.
Key Features
• Runway-Taxiway separation to meet FAA Design Group III, as recommended in current
Master Plan.
• Least wetlands impact.
• Property acquisition required.
• Environmental mitigation is needed.
Design Alternatives
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Impacts 0.30 acre of wetlands.
Requires acquisition of 16.07 acres of adjacent property.

Summary of Costs
Construction Costs:
Parallel Taxiway Relocation
Wetlands Mitigation (0.30 ac)
Property Acquisition (16.07 ac)
Subtotal
Contingency (25%)
Construction Cost Subtotal

$ 3,346,000
$ 36,000
$ 1,607,000
$ 4,989,000
$ 1,247,250
$ 6,236,250

Engineering and Inspection
(30% of Taxiway Relocation & 25% Contingency)
City of McCall Administration
Permitting

$ 1,254,750

Total Estimated Cost:

$ 7,531,000

Design Alternatives
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COST ESTIMATES

*Revised per FAA comments 11/30/2009

PRELIMINARY COST ESTIMATE
The preliminary engineer’s cost estimate is based on our understanding of the proposed work and
historical information for similar work.
Table 5-1

COST SUMMARY

Runway/Taxiway Centerline Separation
Construction Costs
Parallel Taxiway Relocation
Wetlands Mitigation
Property Acquisition
Subtotal
Contingency (25%):

ALT 2
240’

ALT 3
300’

ALT 4
400’

$ 2,939,800
$ 116,160
$ 61,000
$ 3,116,960
$ 779,240

$ 3,013,300
$ 166,560
$ 1,607,000
$ 4,786,860
$ 1,196,715

$ 3,346,000
$ 36,000
$ 1,607,000
$ 4,989,000
$ 1,247,250

$ 3,896,200

$ 5,983,575

$ 6,236,250

$ 551,213
$ 551,212

$ 565,000
$ 565,000

$ 627,375
$ 627,375

Subtotal Engineering/Inspection $ 1,102,425

$ 1,130,000

$ 1,254,750

$ 25,000
$ 15,000

$ 25,000
$ 15,000

$ 25,000
$ 15,000

$ 40,000

$ 40,000

$ 40,000

$ 5,038,625

$ 7,153,575

$ 7,531,000

Potential Funds
FAA Funds (95%)
Idaho Div. of Aeronautics Funds (2.5%)
City of McCall Funds (2.5%)

$ 4,786,693
$ 125,966
$ 125,966

$ 6,795,895
$ 178,840
$ 178,840

$ 7,154,450
$ 188,275
$ 188,275

Total project funds

$ 5,038,625

$ 7,153,575

$ 7,531,000

Subtotal Construction
Engineering & Inspection
Design (15%)
Inspection (15%)

Administration
City of McCall
Permitting
Subtotal Administration
Total estimated project cost

See Appendix 3 for the Engineer’s Preliminary Cost Estimate.
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Section 6
GENERAL

A project schedule has not been developed as of this time. However, a preliminary construction
duration has been estimated. The airport construction projects are projected to have a
construction time of 3-6 months, depending on phasing and how much of the project is built at
one time. The airport construction project times does not drastically change from one alternative
to the next.

Project Schedule
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Section 7
GENERAL

The McCall Airport manager and engineering representative will monitor construction and set
the safety standards for the project. Safety considerations will be covered in the contract
documents. The project schedule and specifications will detail all coordination and safety items
necessary for safe operations during construction, including issuance of NOTAMs and closures.
The pre-construction conference will cover construction safety issues and coordination during the
project.

PLANNED CLOSURES
The entire construction period is estimated to be 3-6 months. The runway can remain open
through most of the construction period.

SAFETY GUIDELINES
Advisory Circular 150/5370-2E, “Operational Safety on Airports During Construction” and
Order NM 5200.3 “Safety Requirements on Airports During Construction and Maintenance
Activities” will be discussed at the pre-construction conference All work will be performed under
OSHA guidelines, including lock-out procedures for construction and electrical equipment.

VEHICLE MARKING
All construction vehicles are required to have flashing lights or orange and white flags while
operating on the airport. All vehicles higher than 15 feet are required to have flags. Advisory
Circular 150/5210-5C, “Painting, Marking and Lighting of Vehicles used on Airports” will be
discussed at the pre-construction conference.

TRAFFIC CONTROL
All construction activities will be coordinated with airport personnel. The contractor will be
required to have radios and to control vehicles to defined haul routes and access points.

NAVIGATION INSTRUMENTS
The PAPIs and VASIs will be operational during construction except when the runway needs to
be closed for work within the safety area on connecting taxiways.

Safety
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MCCALL, IDAHO
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Kleinfelder Project No: 98880
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1.0
1.1

INTRODUCTION

PURPOSE AND SCOPE OF SERVICES

This report presents the results of our geotechnical evaluation performed for the
proposed taxiway at the McCall Airport, located in McCall, Idaho. The general location
of the project is indicated on the Vicinity Map, Figure 1 (Appendix A). In general, the
purpose of the investigation was to evaluate the characteristics and engineering
properties of the subsurface soils and to provide preliminary recommendations for
drainage, permanent slopes, and to provide CBR values appropriate for the subgrade
soils for the support of pavements. The investigation included subsurface exploration,
representative soil sampling, field and laboratory testing, engineering analyses, and
preparation of this report.
Authorization to perform this geotechnical investigation was provided by WH Pacific,
Inc. and was conducted in accordance with the scope of services outlined in our
proposal dated June 6, 2008.
1.2

PROJECT DESCRIPTION

The subject area is located at the McCall Airport in McCall, Idaho. We understand the
project involves expanding the existing runway facility to include a taxiway running
parallel and just east of the existing runway. In addition, we understand three parallel
alignments, extending east from the runway, are being considered for the proposed
expansion. The proposed taxiways are shown on the Test Pit Location Map, Figure 2
(Appendix A). The existing elevations at the site range from approximately 5020 feet
above mean sea level (MSL) near the north end of the runway to approximately 5000
feet above MSL at the south end of the runway. We understand no significant (>5 ft)
cuts or fills are anticipated as a part of the proposed taxiway expansion.

98880/BOI8R093
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2.0
2.1

METHODS OF STUDY

FIELD INVESTIGATION

The subsurface soil conditions at the proposed site were explored by excavating 14 test
pits. These test pits were excavated and sampled on November 12, 2008. The test pits
were located along the alignments of the three taxiway alternatives, as shown on Figure
2 in Appendix A, to a depth of 8 feet to 10 feet below the existing ground surface.
Subsurface conditions, as encountered in the test pits, were recorded at the time of
excavation by our field engineer and are presented on the logs enclosed in Appendix B.
A field engineer from our firm observed the test pits, logged the subsurface conditions,
and collected representative soil samples. Soil samples recovered were identified,
described, and classified in the field using ASTM D 2488 (Unified Soil Classification
System) as a guide. All samples were sealed to reduce moisture loss and transported
to our laboratory for further visual examination and testing, as deemed necessary. After
the test pits were completed, the test pits were backfilled with the excavated material.
2.2

LABORATORY INVESTIGATION

Representative samples were tested in our laboratory to evaluate the pertinent
engineering properties of the soils. Test procedures were performed in general
accordance with the applicable ASTM test procedures identified below (“General
accordance” means that certain local and common descriptive practices and
methodologies have been followed):
•

ASTM D 2488 – Standard Practice for Description and Identification of Soils (VisualManual Procedure).

•

ASTM C 136 – Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

•

ASTM D 4318 – Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

•

ASTM D 2216 – Standard Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass.

•

ASTM D 1557 – Standard Test Method for Laboratory-Compaction Characteristics
of Soil Using Modified Effort.

•

ASTM D 1883 – Standard Test Method for CBR (California Bearing Ratio) of
Laboratory Compacted Soils.

98880/BOI8R093
Copyright 2008 Kleinfelder

Page 2 of 10

December 1, 2008

Grain size distribution and Atterberg Limits analyses were performed on selected
samples to aid in classification of the soils. The results of laboratory tests are presented
on the test pit logs, and are enclosed in Appendix C.
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3.0
3.1

GENERAL SITE CONDITIONS

SURFACE CONDITIONS

The proposed taxiway expansion area is located parallel and east of the existing
runway. Existing hangars and various airport facilities are located east of the northern
end of the project area, with business and industrial buildings to the north and west.
The southern end of the project area is surrounded by vacant property currently being
used for agricultural purposes. The existing ground surface slopes from the north
(approximate elevation 5020) to the south (approximate elevation 5000) with an
elevation change of approximately 20 feet. The existing ground surface, where not
developed as part of the current airport system, is predominately covered with wild
grasses.
In addition, according to the drawing titled Preliminary Wetlands East Airport Property
by Secesh Engineering, Inc. plotted on 11/4/2008, existing wetlands are located along
the eastern edge of the southern portion of the project area. The mapped wetlands
were also observed during our field evaluation.
3.2

SUBSURFACE CONDITIONS

3.2.1 SOIL
Based on our test pits and observations, the near surface soil predominantly consisted
of 4 inches to 12 inches of topsoil overlying poorly graded gravel and sand (GP, SP)
with varying amounts of silt. These soils extended to 10 feet below the existing ground
surface and the relative density was generally medium dense to dense. In TP-14, and
TP-8, however, clayey sand with gravel (SC) was encountered from between 0.5 and
1.5 feet to 3 feet below the existing ground surface. In general, an increase in fine
grained soils was observed in the southern portion of the project area.
3.2.2 GROUNDWATER
Groundwater was observed in 5 of the 14 test pits during our field evaluation. The depth
to groundwater as encountered at the time of the test pit excavations is shown in Table 1.
TABLE 1
DEPTH TO GROUNDWATER
Test Pit Number
Groundwater Depth (feet)
TP-4
5.5
TP-5
4.0
TP-9
4.5
TP-13
5.5
TP-14
5.5
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The test pits where groundwater was observed are all located at the southern portion of
the project as shown in Figure 2 in appendix A. However, it should be noted that
groundwater levels typically fluctuate, and may change in response to season,
precipitation patterns, landscape irrigation practices, off-site construction activities, site
utilization, or other factors.
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4.0

ENGINEERING ANALYSIS AND RECOMMENDATIONS

The following recommendations are based on the field and laboratory testing performed
on the site soils. The recommendations provided in this report are preliminary. Final
recommendations should be provided when an alignment (vertical and horizontal) is
chosen and should include subgrade preparation, structural fill and compaction, frost
depth, excavation stability, and inclement weather construction.
4.1

SUBGRADE SOIL SUPPORT

Four California Bearing Ratio (CBR) tests were performed as part of the investigation
(shown in Appendix C). Two of the tests were performed on the native predominant
sand and gravel from TP-2 and TP-3 and two tests were performed on the clayey sand
material from TP-8 and TP-14. The soils from TP-2 and TP-3 classified as poorly
graded gravel with sand (GP) and silty gravel with sand (GM), respectively. The
laboratory CBR values for the predominant sand and gravel soils ranged from 21.7 to
56.1, while the clayey sand ranged from 3.8 to 11.5. Based on the laboratory test
results, recommendations provided in the Federal Aviation Administration Advisory
Circular No. 150/5320-6D, we recommend that a CBR value of 5.0 be used for the site
soils. However, if the soils classified as clayey sand and/or lean clay are removed from
the site during subgrade preparation, we recommend a CBR value of 27.0 be used for
the site soils.
4.2

SLOPE DESIGN

We recommend that all cut and fill slopes are designed with slopes of 2H:1V or flatter.
We assume the fill slopes will consist of the native soils observed during our evaluation,
excluding topsoil which should be removed during the earthwork operations of the
project, or imported fill material. The cut and fill slopes are assumed to be less than 10
feet in height.
4.3

DRAINAGE

All drainage ditches should have a minimum depth of 1 foot measured from the bottom
of the ballast, and should maintain positive drainage. Embankment fills may impound
natural drainage paths along the project, particularly in the southern portion of the
project area. In order to reduce the potential for slope and pavement failures, drainage
basins or pipes shall be required at all low points where the embankments impound
potential water flow. Riprap shall be placed around drainage pipe outlets in order to
prevent erosion near the toe of the embankments.
Positive drainage shall be maintained to daylight away from the cut area for all cut
slopes. Where drainage ditches are allowed to flow out of a cut and onto the downhill
slope of the embankment, riprap should be used to prevent the erosion of the material
near the cut/fill transition area.
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Site grading should be performed so that precipitation and runoff incident to the site will
drain away from the pavement section. If collection points for precipitation and runoff
are necessary, the collected runoff should not be allowed to flow directly from the
taxiway to the cut or fill surfaces. All pavement runoff from collection points should be
gathered in drainage ditches or pipes, which should then be drained away from the cut
or fill slopes. Drainage channels should be concrete-lined or have geotextile riprap
protection, and runoff should be discharged to prevent erosion at the toe of the
embankment. As previously mentioned, all drain water outlets should have riprap
protection, and should not be allowed to flow onto fill slopes.
Where pipes do not daylight, pipe clean-outs should be installed to provide proper
maintenance of the drainage pipes. Over time, drainage culverts and pipes can
become obstructed with debris or soil. It is important that drainage pipes along the
alignment continue to function adequately over the design life of the taxiway.
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5.0
5.1

CLOSURE

LIMITATIONS

This work was performed in a manner consistent with that level of care and skill
ordinarily exercised by other members of Kleinfelder’s profession practicing in the same
locality, under similar conditions and at the date the services are provided. Our
conclusions, opinions and recommendations are based on a limited number of
observations and data. It is possible that conditions could vary between or beyond the
data evaluated. Kleinfelder makes no other representation, guarantee or warranty,
express or implied, regarding the services, communication (oral or written), report,
opinion, or instrument of service provided.
This report may be used only by the WH Pacific, Inc. and the registered design
professional in responsible charge and only for the purposes stated for this specific
engagement within a reasonable time from its issuance, but in no event later than two
(2) years from the date of the report.
The work performed was based on project information provided by WH Pacific, Inc. If
WH Pacific, Inc. does not retain Kleinfelder to review any plans and specifications,
including any revisions or modifications to the plans and specifications, Kleinfelder
assumes no responsibility for the suitability of our recommendations. In addition, if there
are any changes in the field to the plans and specifications, WH Pacific, Inc. must obtain
written approval from Kleinfelder’s engineer that such changes do not affect our
recommendations. Failure to do so will vitiate Kleinfelder’s recommendations.
The scope of services was limited to 14 test pits as part of the field evaluation. It should
be recognized that definition and evaluation of subsurface conditions are difficult.
Judgments leading to conclusions and recommendations are generally made with
incomplete knowledge of the subsurface conditions present due to the limitations of
data from field studies. The conclusions of this assessment are based on the test pits
performed, the groundwater observations, the results of laboratory test, and engineering
analysis. Kleinfelder offers various levels of investigative and engineering services to
suit the varying needs of different clients. Although risk can never be eliminated, more
detailed and extensive studies yield more information, which may help understand and
manage the level of risk. Since detailed study and analysis involves greater expense,
our clients participate in determining levels of service, which provide information for their
purposes at acceptable levels of risk. The client and key members of the design team
should discuss the issues covered in this report with Kleinfelder, so that the issues are
understood and applied in a manner consistent with the owner’s budget, tolerance of
risk and expectations for future performance and maintenance.
Recommendations contained in this report are based on our field observations and
subsurface explorations, limited laboratory tests, and our present knowledge of the
proposed construction.
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It is possible that soil or groundwater conditions could vary between or beyond the
points explored. If soil or groundwater conditions are encountered during construction
that differ from those described herein, the client is responsible for ensuring that
Kleinfelder is notified immediately so that we may reevaluate the recommendations of
this report. If the scope of the proposed construction changes from that described in this
report, the conclusions and recommendations contained in this report are not
considered valid unless the changes are reviewed, and the conclusions of this report
are modified or approved in writing, by Kleinfelder.
As the geotechnical engineering firm that performed the geotechnical evaluation for this
project, Kleinfelder should be retained to confirm that the recommendations of this
report are properly incorporated in the design of this project, and properly implemented
during construction. This may avoid misinterpretation of the information by other parties
and will allow us to review and modify our recommendations if variations in the soil
conditions are encountered. As a minimum Kleinfelder should be retained to provide the
following continuing services for the project:
•

Review the project plans and specifications, including any revisions or
modifications;

•

Observe and evaluate the site earthwork operations to confirm subgrade soils
are suitable for construction of pavements and placement of fill;

•

Confirm fill for the pavements is placed and compacted per the project
specifications;

Kleinfelder cannot be responsible for interpretation by others of this report or the
conditions encountered in the field.
The scope of services for this subsurface exploration and geotechnical report did not
include environmental assessments or evaluations regarding the presence or absence
of wetlands or hazardous substances in the soil, surface water, or groundwater at this
site.
Kleinfelder cannot be responsible for interpretation by others of this report or the
conditions encountered in the field. Kleinfelder must be retained so that all geotechnical
aspects of construction will be monitored on a full-time basis by a representative from
Kleinfelder, including site preparation, and placement of the pavement sections. These
services provide Kleinfelder the opportunity to observe the actual soil and groundwater
conditions encountered during construction and to evaluate the applicability of the
recommendations presented in this report to the site conditions. If Kleinfelder is not
retained to provide these services, we will assume no responsibility for any potential
claim during or after construction on this project. If changed site conditions affect the
recommendations presented herein, Kleinfelder must also be retained to perform a
supplemental evaluation and to issue a revision to our original report.
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This report, and any future addenda or reports regarding this site, may be made
available to bidders to supply them with only the data contained in the report regarding
subsurface conditions and laboratory test results at the point and time noted. Bidders
may not rely on interpretations, opinion, recommendations, or conclusions contained in
the report. Because of the limited nature of any subsurface study, the contractor may
encounter conditions during construction which differ from those presented in this
report. In such event, the contractor should promptly notify the owner so that
Kleinfelder’s geotechnical engineer can be contacted to confirm those conditions. We
recommend the contractor describe the nature and extent of the differing conditions in
writing and that the construction contract include provisions for dealing with differing
conditions. Contingency funds should be reserved for potential problems during
earthwork and pavement construction. Furthermore, the contractor should be prepared
to handle contamination conditions encountered at this site, which may affect the
excavation, removal, or disposal of soil; dewatering of excavations; and health and
safety of workers.
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Figures
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Logs of Exploration

APPENDIX C
Laboratory Results

Appendix 2:
EXISTING PAVEMENT DATA

Appendix 3:
PRELIMINARY COST ESTIMATE

McCall Airport - Taxiway Improvements

(CBR 5)
240'

Item No.

Item Description

Parallel Taxiway
1
Mobilization (01505)
2
Temporary Flagging, Marking, and Signing (01115)
3
Construction Staking (01406)
4
Contractor Quality Control
5
Removal of Asphalt (P-101)
6
Clearing and Grubbing (P-151)
7
Excavation and Embankment (P-152)
8
Subbase Course (P-154)
9
Stabilized Base Course (P-403)
10
Plant Mix Bituminous Surface Course (P-401)
11
Bituminous Prime Coat (P-602)
12
Bituminous Tack Coat (P-603)
13
Runway and Taxiway Painting (P-620)
14
Seeding (T-901)
15
Topsoil (T-905)
16
Centerline Reflectors
17
Drainage
18
Edge Drains

Unit
LS
LS
LS
LS
SY
LS
CY
CY
CY
TON
GAL
GAL
SF
AC
CY
EA
LS
LF

Unit Price
$2.50
$10,000.00
$15.00
$25.00
$85.00
$75.00
$3.00
$3.00
$1.00
$3,000.00
$20.00
$500.00
$10.00

Quant.
1
1
1
1
30,778
1
18,284
14,245
7,598
7,417
5,128
4,884
2,880
2.5
1,500
62
1
11,200

Subtotal
Taxiway A-1
1
Runway and Taxiway Painting
2
Centerline Reflectors

SF
EA

$1.00
$500.00

303
7

LS
CY
CY
CY
TON
GAL
GAL
SF
EA

$1,000.00
$15.00
$25.00
$85.00
$75.00
$3.00
$3.00
$1.00
$500.00

1
156
350
187
182
126
120
425
10

LS
CY
CY
CY
TON
GAL
GAL
SF
EA

$1,000.00
$15.00
$25.00
$85.00
$75.00
$3.00
$3.00
$1.00
$500.00

1
156
350
187
182
126
120
425
10

291
7

$1,000.00
$2,333.33
$8,750.00
$15,866.67
$13,666.67
$378.00
$360.00
$424.75
$5,000.00

$1,000.00
$2,333.33
$8,750.00
$15,866.67
$13,666.67
$378.00
$360.00
$424.75
$5,000.00

LS
CY
CY
CY
TON
GAL
GAL
SF
EA

$1,000.00
$15.00
$25.00
$85.00
$75.00
$3.00
$3.00
$1.00
$500.00

1
156
350
187
182
126
120
425
10

$1,000.00
$2,333.33
$8,750.00
$15,866.67
$13,666.67
$378.00
$360.00
$424.75
$5,000.00

1
93
305
163
159
110
105
383
11

$1,000.00
$15.00
$25.00
$85.00
$75.00
$3.00
$3.00
$1.00
$500.00

Subtotal
TOTAL

P:\City of McCall\034256\Design\Cost Estimates\McCall Airport_Concept Quantities_8-11-09.xls: Total_50 ft (3/17/2011)

1
126
326
174
170
118
112
303
7

$1,000.00
$1,888.89
$8,159.72
$14,796.30
$12,744.71
$352.50
$335.71
$302.75
$3,500.00

$290.75
$3,500.00

$1,000.00
$1,394.44
$7,621.53
$13,820.37
$11,904.10
$329.25
$313.57
$382.75
$5,500.00

1
93
305
163
159
110
105
383
11

$1,000.00
$1,394.44
$7,621.53
$13,820.37
$11,904.10
$329.25
$313.57
$382.75
$5,500.00

360
10

$1,000.00
$1,394.44
$7,621.53
$13,820.37
$11,904.10
$329.25
$313.57
$382.75
$5,500.00

1
281
550
293
286
198
188
453
16

$1,000.00
$950.00
$7,013.89
$12,718.52
$10,955.03
$303.00
$288.57
$290.75
$3,500.00

$359.75
$5,000.00

$1,000.00
$4,218.06
$13,741.32
$24,917.59
$21,462.63
$593.63
$565.36
$453.25
$8,000.00
$74,951.83

1
281
550
293
286
198
188
453
16

$1,000.00
$4,218.06
$13,741.32
$24,917.59
$21,462.63
$593.63
$565.36
$453.25
$8,000.00
$74,951.83

1
281
550
293
286
198
188
453
16

$42,266.01
1
63
281
150
146
101
96
291
7

$398,300.00
$53,100.00
$106,200.00
$132,800.00
$90,833.33
$10,000.00
$274,263.89
$368,888.89
$668,918.52
$576,169.31
$15,936.00
$15,177.14
$2,855.00
$7,500.00
$30,000.00
$30,500.00
$153,000.00
$112,000.00

$5,359.75

$42,266.01
1
93
305
163
159
110
105
383
11

Cost

$3,046,442.08

$42,266.01

$47,779.42
LS
CY
CY
CY
TON
GAL
GAL
SF
EA

1
1
1
1
36,333
1
18,284
14,756
7,870
7,682
5,312
5,059
2,855
2.5
1,500
61
1
11,200

$3,790.75

$47,779.42

Subtotal
Taxiway A-5
1
Clearing and Grubbing
2
Excavation and Embankment
3
Subbase Course
4
Stabilized Base Course
5
Plant Mix Bituminous Surface Course
6
Bituminous Prime Coat
7
Bituminous Tack Coat
8
Runway and Taxiway Painting
9
Centerline Reflectors

$302.75
$3,500.00

$358,700.00
$47,800.00
$95,700.00
$119,600.00
$83,611.11
$10,000.00
$274,263.89
$352,630.21
$639,436.11
$550,774.80
$15,233.63
$14,508.21
$2,880.00
$7,500.00
$30,000.00
$31,000.00
$100,000.00
$112,000.00

400'
Quant.

$2,845,637.96

$47,779.42

Subtotal
Taxiway A-4
1
Clearing and Grubbing
2
Excavation and Embankment
3
Subbase Course
4
Stabilized Base Course
5
Plant Mix Bituminous Surface Course
6
Bituminous Prime Coat
7
Bituminous Tack Coat
8
Runway and Taxiway Painting
9
Centerline Reflectors

1
1
1
1
33,444
1
18,284
14,105
7,523
7,344
5,078
4,836
2,880
2.5
1,500
62
1
11,200

$3,802.75

Subtotal
Taxiway A-3
1
Clearing and Grubbing
2
Excavation and Embankment
3
Subbase Course
4
Stabilized Base Course
5
Plant Mix Bituminous Surface Course
6
Bituminous Prime Coat
7
Bituminous Tack Coat
8
Runway and Taxiway Painting
9
Centerline Reflectors

$350,000.00
$46,700.00
$93,300.00
$116,700.00
$76,944.44
$10,000.00
$274,263.89
$356,137.15
$645,795.37
$556,252.31
$15,385.13
$14,652.50
$2,880.00
$7,500.00
$30,000.00
$31,000.00
$10,000.00
$112,000.00
$2,749,510.80

Subtotal
Taxiway A-2
1
Clearing and Grubbing
2
Excavation and Embankment
3
Subbase Course
4
Stabilized Base Course
5
Plant Mix Bituminous Surface Course
6
Bituminous Prime Coat
7
Bituminous Tack Coat
8
Runway and Taxiway Painting
9
Centerline Reflectors

Cost

Taxiway Separation
300'
Quant.
Cost

$1,000.00
$4,218.06
$13,741.32
$24,917.59
$21,462.63
$593.63
$565.36
$453.25
$8,000.00
$74,951.83

1
252
531
283
276
191
182
360
10

$1,000.00
$3,773.61
$13,263.89
$24,051.85
$20,716.93
$573.00
$545.71
$359.75
$5,000.00

$43,080.58

$37,019.76

$69,284.75

$2,939,800.00

$3,013,300.00

$3,346,000.00

Appendix 4:
PAVEMENT DESIGN

AIRPORT PAVEMENT DESIGN
STATE

Idaho
PROJECT NUMBER

3-16-0023-014

CITY

AIRPORT

McCall

McCall Municipal Airport

SPONSOR

DESIGN ENGINEER

City of McCall

WHPacific

PROJECT DESCRIPTION

2009 Taxiway Relocation Environmental Assessment

GROSS ALLOWABLE AIRCRAFT WEIGHT (KIPS)
(Gear configuration or aircraft type)

SINGLE WHEEL

80,000 lbs

DUAL WHEEL

DUAL TANDEM

B-747

L 1011

DC-10-

FLEX. STRENGTH

Cb or Cr

110,000 lbs

DESIGN CRITERIA
DESIGN A/C

Dual

EQUIV. DEPARTURES

CBR

1,200

5

K

GROSS A/C WT. (kips)

USC

F

110

TYPICAL SECTIONS
(Show and number each course)

NON CRITICAL AREAS

CRITICAL AREAS

DESIGN DETAILS
THICKNESS OF PAVEMENT
NO.

COURSE

1
2
3

A.C.
BASE

RUNWAY

NONCRITICAL
RUNWAY

SUBBASE

FAA FORM 5100-1 (7-80) Supersedes Previous Edition

TAXIWAY

4”
8”
15”

NONCRITICAL
TAXIWAY

APRON

SPECIFICATION

P-401
P-304
P-154

SOIL ANALYSIS
GRADATION (% PASSING)
DEPTH OF
SAMPLE

TEST HOLE

1

3”

2”

1”

3/4”

1/2”

3/8”

4

10

40

100

200

% FINER
THAN 0.02 MM

L.L.

P.I.

USC

SUBGRADE CHARACTERISTICS
AVERAGE FROST PENETRATION

24 inches

YES
3

COMMENTS

See Geotechnical Report for soil analysis.

FROST DESIGN METHOD2

SUBSURFACE DRAINAGE
CP

LSP

RSP

RSS

NONE

NOTES
1. Applies only when material is used above frost line
2. Select one
3. Attach Sketch showing location of borings

SUBMITTED BY

Jason Ritchie, P.E.
APPROVED BY

TITLE

Project Engineer
FAA REGIONAL

DATE

February 2009
DATE

PAVING ENGINEER
APPROVED BY

FAA STATE
AIRPORT ENGINEER

DATE

Appendix 5:
PRELIMINARY CONSTRUCTION PLANS (25%)

