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SECTION 220.00 ï PHASE I (G) GEOLOGICAL RECONNAISSANCE REPORT 

 PHASE I (R) REHABILITATION FOR PAVEMENT REPORT 

The purpose of the Phase I Materials Report and Geologic Reconnaissance is for geologic reconnaissance 

of corridors and to provide the designer with general information that will assist in the preparation of the 

design concept report. For pavement rehabilitation, the Phase I (R) report consists of pavement design. 

For new alignment and major realignment projects, materials information in the Materials Phase I 

Geological Reconnaissance Report is developed to the extent needed to identify the geologic conditions 

and constraints which may influence the choice of alignment and to identify the pavement type. Once a 

tentative alignment is selected then detailed geologic information regarding the proposed alignment, and 

preliminary and working design criteria are developed during the course of the Phase II soils 

investigation. The designer should be aware that information developed in the Phase II soils investigation 

may generate changes in the alignment.  

The following report outline shall be used for both Phase I investigations and geologic reconnaissance 

reports. For corridor studies, the recommendations sections may be brief or presented in general terms. 

The Phase I report would contain a relatively brief topography and geology section with an expanded site 

specific geologic constraints and recommendations section. Adequate maps and exhibits, such as a 

vicinity sketch and geologic map, must be included. Reference any relevant reports or previous 

investigations. 

The Pavement Structure Analysis, Section 540.00, and Life Cycle Cost Analysis, Section 541.03, shall be 

attached and submitted with the Phase I report. The Phase I Report, the Engineering Report, and the Life 

Cycle Cost Analysis will all become attachments to the Concept Report. A Life Cycle Cost Analysis 

program is available from the Headquarters Materials Section or through the Materials web site. 

On projects involving widening, minor relocation (curve flattening, etc.), the designer needs preliminary 

materials design criteria to develop the concept report. An abbreviated Phase I report shall be submitted 

on these projects. On projects primarily consisting of pavement rehabilitation or pavement reconstruction, 

a Phase I (R) report shall be submitted (refer to Section 225.00).  

In preparing the abbreviated Phase I report, geologic description may be omitted along with geologic 

mapping. The report should consist of an Introduction (Section 220.01), sections on Surface Water 

(Section 220.04), Groundwater (Section 220.05), Geologic Constraints or Hazards (Section 220.06) 

which are appropriate, and Recommendations (Section 220.07). Reference relevant reports or previous 

investigations. 

220.01 Introduction. Begin the report with a statement of purpose and scope of investigation.  Describe 

the area covered, length of corridor, proposed alignment length, corridor width, termini, and route 

number. Indicate scope of the project (new alignment, realignment, etc.). 

220.02 Conclusions. State conclusions regarding the relative geologic feasibility of proposed 

alignment(s). Indicate major geologic conditions and constraints influencing feasibility of the 

alignment(s). Refer to subsequent sections in the report where constraints are discussed. Include general 

conclusions regarding the choice of alignment(s) or changes in alignment(s). Refer to maps where 

appropriate. 
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In large reports, this section may be replaced by a summary, which briefly states the results of the 

investigation. Typical summaries do not exceed 1 to 1 ½ pages. 

220.03 Topography and Geology.  

¶ Topography 

Provide information on the relief of the area under study, existing ground slopes, elevation range, 

valley or drainage width, and grade. Indicate if alignments parallel or cross topographic features, 

i.e., ridges, stream valleys, etc. 

¶ Geomorphology and Stratigraphy 

Describe the land forms which influence any new alignment(s), and discuss the geologic units 

which will be encountered. Present the stratigraphic section(s) and the influence of stratigraphy 

on the alignment(s) for any grade changes. Refer to mapping. 

¶ Geologic Structure 

Describe the structure of the geologic units and its influence on any new alignment(s). Include 

discussions of faulting, joints, bedding, foliation, attitudes, etc. Include structural attitudes on the 

geologic map. 

¶ Soils and Vegetation 

Describe the distribution and thickness of soil units including top soil. Indicate types and 

distribution of vegetation in the study area. Include land use as related to soil and vegetation. 

220.04 Surface Water. Describe the surface drainage pattern and its influence on roadway location. 

Include information on high water, erosion, deposition, influence of lithology, and geologic structure on 

surface drainage patterns, etc. 

For to-be-constructed bridge locations over a channel, obtain representative samples near the streambank 

and evaluate for sizing of riprap material and design of erosion control geotextile. When entering a 

channel with equipment, the conditions of U.S. Army Corps of Engineers 404 Permit Requirements may 

apply and an Idaho Department of Water Resources Stream Alteration Permit or written approval may be 

required. 

State the D50 and the D90 sizes of the streambed material. Also, state the D15, D50, and D85 sizes of the in-

situ material at the abutment or channel side slope locations.  

Dxx is the material size for which xx% by weight of the particles are smaller. 

220.05 Groundwater. Cover the occurrence and distribution of subsurface water. Provide estimates of 

depth to groundwater. Cite observations which provide evidence for depth estimates. Include information 

regarding current groundwater uses. Provide measurements and yield data on existing wells and springs. 

Describe the influence of geology on groundwater and the influence of groundwater on the proposed 

highway construction. 
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220.06 Geologic Constraints. Outline the constraints or hazards presented to highway construction by 

geologic conditions. 

¶ Seismic Risk 

¶ Discuss past and future earthquake occurrence in the project region. Potential hazards from 

seismic activity include fault rupture, ground shaking, slope failure, settlement, and liquefaction.  

Discuss the potential influence of these factors on the proposed construction. Indicate locations of 

potential problem areas. Estimate the peak ground acceleration coefficient (PGA) anticipated (7% 

chance of exceedence in 75years) by using Figure 630.04.01 in this manual. 

¶ Faults 

Note location(s) of active and potentially active faults in the project vicinity. These faults are 

shown in Figure 630.05.01. Discuss the influence of faults and shear zones (active or inactive) on 

proposed construction. Faulting typically will influence slope stability and groundwater flow. 

¶ Landslides 

Indicate presence and location of existing landslides, and their influence on highway construction. 

Discuss possible mitigation techniques; avoidance, stabilization, removal, etc. Also, indicate 

areas of potential instability, including talus deposits. 

¶ Water 

Discuss potential for flooding and indicate where special construction techniques will be needed, 

i.e., drainage, erosion protection, etc. Estimate the effect of construction on groundwater flow and 

indicate possible ways to mitigate adverse effects. 

¶ Settlement and Embankment Foundation 

Describe subsurface conditions below proposed embankments and indicate locations where 

significant settlement of embankments may be expected. Identify relatively deep, loose, or soft 

soil deposits that indicate potential embankment foundation instability. 

¶ Geologic Structure of In-Situ Rock Formations 

Indicate influence of bedding, foliation, joint attitudes, and contacts on construction, i.e., adverse 

dip or joint intersections may dictate rock slope angles or require support. 

¶ Highway Construction Materials 

Discuss the availability of borrow sources, aggregate sources, and waste sites. Include 

environmental constraints to developing sources or waste sites, i.e., wetlands, zoning, etc. Include 

both existing ITD controlled sources and contractor furnished sources in the area. 
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220.07 Recommendations. Even in very early stages of project development, preliminary design criteria 

are needed for preliminary cost estimates and comparison of alternatives. In corridor studies, these design 

criteria will be largely qualitative, and most of the recommendations will be contained in the preceding 

sections. In Phase I, a tentative alignment is established and more quantitative, but preliminary design 

criteria are still needed. Indicate locations where special and/or analyses appear warranted. 

¶ Slopes and Embankments 

Preliminary recommendations should include applicability of standard cut and fill slopes, and 

locations where slopes will be governed by geologic conditions (stratigraphy, structure, potential 

sliding). Indicate areas where sidehill embankments and embankment foundations need special 

treatment. Include recommended changes in alignment needed to accommodate geologic 

constraints. Identify potential rockfall problem locations. 

¶ Structures 

Indicate types of structure and locations where they will likely be required, if any. Note existing 

structures and comment on condition. 

¶ Drainage 

Provide locations where subdrainage and surface water interception or diversion will likely be 

necessary. 

¶ Shrink/Swell 

Provide estimates for shrink and swell factors for geologic units or groups of materials to be 

encountered in excavation. These estimates, in conjunction with the local stratigraphic sequence, 

will provide data for preliminary earthwork analysis. 

¶ Tentative Ballast 

Preliminary ballast thickness estimates may be based on the general materials types expected to 

occur at subgrade. A limited number of R-value tests are performed for typical expected subgrade 

soils. Make use of adjacent project data where applicable. 

¶ Tentative Material Sources 

Indicate the existing materials sources, both ITD controlled and contractor furnished sources, in 

the project vicinity and the probable material produced. The location of potential sources should 

be presented as well as a description of probable materials encountered. Give consideration to 

access and environmental aspects of source development. Use the legal description and a 

descriptive location in relation to the project. 

Typically, ITD will not develop sources for individual projects, rather will put the burden on the 

contractor to find material for the project. However, the Tentative Materials Sources information 

provided in this section will give the designer an idea of how to establish materials costs for the 

project. 
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220.08 Geologic Mapping. The scale of geologic mapping is left to the preparer. However, the scale 

should be large enough to show adequate detail. For filing ease, maps should be prepared on sheet sizes 

which are multiples of 8 1/2ò ³ 11ò (215 mm ³ 280 mm), i.e., 11ò ³ 17ò (280 mm ³ 430 mm), 17ò ³ 22ò 

(430 mm ³ 560 mm), 22ò ³ 34ò (560 mm ³ 860 mm). Individual sheets should be no larger than 22ò ³  

34ò (560 mm ³ 860 mm), or standard sheets. 

A topographic map base is suggested. The geology, structure, and features (such as landslides and high 

groundwater areas) may be plotted directly on the base map or developed on an overlay or series of 

overlays. Screened base mapping is often an effective presentation.  

The degree of geologic complexity and scope of the project will dictate the detail required. On relatively 

low relief, geologically simple projects, a standard county map may provide an adequate base (although a 

larger scale may be needed). 

On more complex projects, large scale topography may be needed as a base and additional presentations 

such as slope maps, groundwater maps, geologic hazards, geologic structure, etc., may be needed. 

220.09 References. The following are possible sources of geologic information which may be of use in 

preparing geologic reports and maps. In this section, provide a list of references used while preparing the 

report. 

¶ USGS quad sheets, open file reports, professional papers, etc. 

¶ US Bureau of Reclamation reports 

¶ Aerial Photo Coverage 

¶ University-developed geologic studies 

¶ Soil Conservation Service soil mapping 

¶ Bureau of Land Management 

¶ US Forest Service 

¶ Department of Energy 

¶ Idaho Geological Survey 

¶ US Bureau of Mines 

¶ Annual Engineering Geology and Soils Engineering Symposia 

With the exception of aerial photos in the Roadway Design Section, limited geologic mapping, ERTS 

imagery, and seismic risk data in the Materials Section, geologic references are not available through 

Headquarters. 



Materials Materials Phase I (R) Rehabilitation for Pavement Report 225.00 

 

1/08 

SECTION 225.00 ï MATERIALS PHASE I (R) REHABILITATION FOR PAVEMENT REPORT 

A Phase I (R) Rehabilitation for Pavement Report is appropriate for projects designated as pavement 

rehabilitation projects, including but not limited to pavement overlays, CRABS, mill and inlay, cold in 

place recycle and hot in place recycle. The level of field work required, such as pavement condition 

information, preliminary pavement drilling and/or test pits, and FWD testing will be the same as for a full 

Phase II report and is presented in greater detail in Subsection 230.03. The Phase I (R) Rehabilitation for 

Pavement Report is developed at the concept stage and repetition/re-review of essentially the same 

information and report during the design phase is not necessary unless changes are necessary. As 

previously described, an Abbreviated Phase I with full Phase II, III, and V reports is considered 

appropriate for widening, minor relocation and reconstruction projects. 

225.01 Report Format. The following is considered to be an appropriate format for a Phase 1 (R) Report 

for pavement rehabilitation projects. In addition, all applicable sections from the Abbreviated Phase I and 

Phase II report format should be addressed in the Phase I (R) Report. The information corresponding to 

some sections may be omitted as repetitive or not relevant for pavement rehabilitation projects without 

explanation. 

 

225.01.01 Introduction. Describe the characteristics of the roadway covering location, materials history, 

and current condition. Include rutting, cracking, and roughness indices. Briefly state or describe the 

roadway characteristics such as grade, approximate super elevations, shape condition of the roadway 

crown, etc. Identify any primary usage and traffic characteristics that are anticipated to affect project 

design in ways other than for analysis purposes. 

225.01.02 Evaluation. Provide detailed description of roadway characteristics such as grade, approximate 

super elevations, shape condition of the roadway crown, etc. Provide additional description of cracking, 

rutting, roughness, edge breaking, etc. as needed. 

Discuss resultant information from Section 530.00, Pavement Rehabilitation Design including discussion 

of information from Section 540.00, Pavement Structure Analysis as appropriate. Particular attention 

should be given to existing pavement thickness, truck ADT, and pavement subsurface drainage. 

Provide explanation(s) of any primary usage and traffic characteristics that are anticipated to affect 

project design in ways other than for analysis purposes, as needed. 

Identify any geologic or environmental features that may pose a constraint on the project. Such features 

may include, but are not limited to, areas presenting potential rockfall hazard, landslides, or obvious 

wetlands. 

Briefly discuss or identify available materials sources in the area of the project. Provide a brief 

description of anticipated materials quality. 

Identify any structures that may exist on the project and comment on condition. 

Identify any pipes that may exist on the project and comment on condition. 

Identify any roadway locations where sub-subgrading, or full reconstruction will be needed. Address 

compaction and subsurface drainage.
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Discuss pavement geotextile or any other non-usual products or procedures that are being considered. 

225.01.03 Analysis. Provide required total design pavement thickness as described in Section 230.08, 

based on existing layer thicknesses. If more than one design life is being evaluated, show the required 

total design pavement thicknesses, based on existing layer thicknesses, for each design life being 

considered. 

Where appropriate, provide pH and resistivity information from soil tests that may have been taken. Refer 

to Design Manual for selection of pipe materials. 

Provide initial quantity estimates for any dust abatement that may be required. 

Provide justification for any materials-related, non-pavement rehabilitation work that is being 

recommended. 

225.01.04  Alternates. Describe each alternate being considered. Address each alternate to the pavement 

descriptions discussed in the Evaluation. List the Equivalent Uniform Annual Cost (EUAC) and/or Total 

Net Present Worth for each alternate. 

Provide justification for any non-usual products or procedures integral to an alternate. 

225.01.05 Conclusions and Recommendations. State conclusions in regards to each alternate as 

developed in the report. Select and recommend the design alternate with the highest priority being the 

potential of that alternate to address the pavement rehabilitation needs of the project. The secondary 

priority for selection of the design alternate will be economics. 

225.01.06 Appendix. Attach the following: 

¶ Vicinity Map 

¶ Data and analysis sheets from Pavement Structure Analysis 

¶ Life Cycle Cost Analysis 

¶ Manufacturer or vendor information and sample specifications for any non-standard materials or 

procedures to be used. 
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SECTION 230.00 ï PHASE II SOILS REPORT 

The purpose of the soils report is to provide designers with specific information concerning the soils (or 

rock) encountered over the length of the project and geotechnical recommendations regarding slopes, 

embankments, and drainage required to construct the project to current design standards. Also included 

are sources, descriptions of borrow materials required on the project, and pavement structure thicknesses. 

Investigations for aggregate sources may not be complete, but should be in progress at this stage. An 

outline of the soils report and description of the information required follows. 

On projects primarily consisting of pavement rehabilitation or pavement reconstruction, a Phase I (R) 

report generally addresses the Phase II Soils issues of concern. Refer to Section 225.00. If a Phase I (R) 

Report has previously been repaired, a Phase II Report may be needed only to address work to be done 

that is in addition to pavement rehabilitation or pavement reconstruction. On projects involving widening, 

minor relocation (curve flattening, etc.), an abbreviated Phase II report may be prepared.  

In preparing the abbreviated Phase II report, care must be taken to ensure all relevant sections of the 

report are included. At a minimum, the report should consist of an Introduction (Section 230.01), Vicinity 

Sketch (Section 230.02), Soils Profile/Pavement Condition Survey (Section 230.03), Total Design 

Pavement Thickness (Section 230.08), Surface and Subsurface Water (Section 230.16), Drainage (Section 

230.17), Existing Roadway Material (Section 230.20), References (Section 230.29), and any other 

sections that are appropriate. Permission to submit an abbreviated Phase II report does not relieve the 

author of the responsibility of preparing a complete and thorough report. 

230.01 Introduction. Include a brief description of the project. Address the type of project (new 

alignment, realignment, widening, rehabilitation of existing, etc.) length, width, and grades; types and 

numbers of structures; existing facilities; and approximate heights of cuts and fills. Describe the 

alignment and terrain (level, rolling, stream valley, side hill, mountainous, etc.). An elevation range 

should also be included as well as a brief description of the geology, soils, and vegetation. Reference 

previous reports and investigations and subsequent investigations proposed. 

230.02 Vicinity Sketch. Prepare the project vicinity sketch on a county map base in accordance with 

Figure 230.02.1. The sketch should show project limits, location of all sources, stockpile sites and waste 

sites. 

230.03 Soils Profile/Pavement Condition Survey. For new alignments or realignments, prepare a soils 

profile in accordance with Figures 230.03.1 and 230.03.2. Cross sections should be included on the soils 

profile to illustrate typical conditions over the project, special problems, or areas where detailed analyses 

were made. All boring logs should be shown on the profile and located on the cross sections. One print of 

the soils profile should be submitted to the Headquarters Materials Section for review. After the review, 

the soils profiles will be returned to the district. Soils Profiles may be prepared on a roll of paper or on 

sheets at plan size (11ò ³ 17ò). 

A pavement condition survey should be submitted when an existing route is upgraded, widened, or 

rehabilitated and construction will not result in significant changes in vertical or horizontal alignment. 

Include copies of the test pits or borings from the Pavement Condition Survey along with the report. The 

Pavement Condition Survey is performed as part of the Pavement Structural Analysis (Section 540.00).
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Figure 230.02.1 
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Figure 230.03.1 
























