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OVERVIEW

Project Location: Chiniak Highway from Milepost 15 to 42 and Pasagshak Highway from Milepost 0 to approximately 14.5 at the missile launch facility on Kodiak Island.

Project Accomplishments: Asbuilt shoulder of approximate centerline of roads; locate monuments along ROW corridor; compute research to verify ROW width; asbuilt certain features such as culverts and guardrails; and provide survey control for future work.

Photos of points are in a binder, electronic files in Chiniak2\photos directory.  A word document with control photos inserted is in Photos\deliverable photos\ chiniak photo control 2.doc.  Backup photos are in the Photos\raw and photos\edited folders. 

We established control monuments, located property corners, and on portions of the roads also located culverts, guardrails and bridges.

Field work was done in two main time frames, March and May, 2004, with a local crew in Kodiak also working outside those two windows.

The scope of work was informally modified from the initial work estimated, first removing most of the property ties on the Chiniak Highway, later restoring that scope of work. Initially a helicopter was planned to tie rectangular monuments to determine section line crossings; this was removed in the early reduction of scope of work. Few of the section lines designated a change of ownership. A survey of bridges, culverts and guardrails for portions of the roads was added after the initial estimate.

Since we had a contract in place, we also performed ROW research and minor field work for other projects on Kodiak Island, in the paving projects. ROW research was submitted earlier under separate cover.

ROW RESEARCH was presented earlier under separate cover.
CONTROL

Control points were identified by the road they were on, i.e., CHIN for Chiniak, PAS for Pasagshak, with an approximate milepost following the road such as CHIN 15.4 for the control at milepost 15.4 on the Chiniak Highway. Cap marks reflected this nomenclature.

The details of the control survey are contained in the GPS survey report. Three main control points (one at Chiniak MP 15.4, Chiniak MP 41.6 and Pasagshak MP 10.5) were surveyed with multiple long occupations and computed by sending the data to NGS to be computed by OPUS. Those coordinates were held and the control net was densified with static GPS observations. 

In addition to the three main points above, other points were set similarly with drive rod in frost-resistant four inch ABS pipe sleeves, on approximate five mile intervals.

PROPERTY TIES

Copies of record plats were annotated with point, book and page numbers. Procedure – raw points in convenient point range, i.e. 7000, then meaned points 800-1100 range.

ROAD ASBUILT

The road was located mostly by kinematic survey methods, where a GPS antenna was mounted on an offset bracket on a vehicle with a laser pointing device pointed down. Specified contract accuracy for these measurements is one foot. In areas of dense trees or steep cut banks by the roadside, a ground traverse was run and shoulders and centerline was data collected with a Topcon total station. Many sections of the road were measured twice. Some areas were also measured by RTK, a few areas were measured by RTK and kinematic simultaneously.

In paved areas where there was a centerline or fog line to target, the one foot specification was met. Other areas of the road where the shoulder was poorly defined, or snow berms prevented measuring the same shoulder points on a double run, the double run area points were more than one foot apart. However we believe that was due to not driving the exact same line rather than survey errors. Details of check shots and redundant measurements are contained in the log file chinkin log.doc. 

The kinematic files were processed in GeoGenius software, with only “fixed” points exported. However some of those points were not “fixed” in normal GPS jargon. These less quality points were due to poor satellite configuration or sky obstructions, and although a differential solution was obtained, some of these points were in error. 

In an effort to isolate those dubious points, the raw exported files were sorted according to a column believed to be an “up error” column, though the GeoGenius documentation is not clear what that column represented. An arbitrary line was drawn at a 0.1 level, and those points were placed on a “hirms” layer. With the benefit of hind sight, the great majority of those points were actually good considering the one foot standard.

Two bases were running during the kinematic measurements, one base was used to compute the vectors. A few of the runs were computed from another base and resulted in virtually identical data. The alternate base solutions did not correct the main source of error in the data, bad satellite geometry, and were not performed on other datasets. Using the second base and meaning that data would have increased the precision of the results, but was not warranted considering the lack of definite lines to measure in the field and the one foot specification.

Comparing the elevation of points and double run lines were the main sources of quality control. However, quality control checks at shoulders were measured at separate times.

The centerline measurements were mainly to get a crown elevation for future TIN and profile development by DOT engineering; they are not intended to be the center of the roadway.

The center of the road was computed by taking a split of the shoulders. The data was analyzed by comparing check shots and redundant runs, and a line was drawn on the shoulder. Generally the outermost line was chosen on double runs, although sometimes a different line was considered more reliable.

The centerline was computed by making the shoulder lines a 3-D polyline (not a lw polyline), and then using a BLM lisp routine called “medlin”, for median line, designed to return the median line of waterways. The routine is poorly documented. It requires five lisp files, MEDSTF.LSP, RESPNS.LSP, MISCSTF2.LSP, SAVVAR.LSP, ADDXDATA.LSP, MEDLINE.LSP. The lisp routines are first loaded, then medlin entered at the command prompt. Prompts to pick the first and second polylines are given, then (presumably) if the directions of polylines are not the same, it prompts for direction of water flow. Then three choices are given, and for this project the first selection was “normal”, the second selection “yes” to draw parabola chords, and “no” to draw normals. Then the routine displays a bunch of lines flashing along the route, and if successful then draws three or four lines on layers described in medlin, mlines, parabolas, and chord. For this project the green mlines and chords were then joined as polylines.

RECTANGULAR TIES

Rectangular section lines were protracted with the DNR program PLSS, placed by at the U.S. Survey monument #258, WCMC 2 Lot 17, U.S. Survey 2539 on the north end of the project, with an initial check-in at the WC to the southeast township corner to T31S R19W.  The figure was rotated and scaled to that point, with check-ins at ties to U.S. Survey corners shown on the rectangular plats to Corner 7 U.S. Survey 4964 and Corner 1 U.S. Survey 3471 from 5 to 10 feet.  

POINT RANGES

Because of the large number of points for this project the desired DOT point numbering scheme was not strictly followed, with points used up to 60,000. The majority of points 10,000 to 60,000 were road shoulder and centerline shots.

1-100 were used for main control

800-1100 are property ties

3000 point range is poorly defined as type of point, generally field measured points by total station

1800 range contains the duplicated control points for use with the HP 48 data collectors.

1900 range contains minor traverse control of ground traverses

2000-2400 are computed, mostly “look for” coordinates

5000-6999 and 9000-9999 are ground surveyed points

7000-8999 are GPS RTK point ranges

FILE STRUCTURE

CHINIAK 2 is our basic data folder, scanned plats, photos, and working drawings such as chiniak rough cords 2.  Originally this folder had all raw survey data, but due to the size the data was moved to:

CHINIAK RAW SURVEY DATA which contains raw survey data and most point files.

CHINIAK CONTROL contains the control drawing in the \dwg sub folder as well as the drawing “POINTS” which contains the control points (our main deliverable), and features such as bridges, culverts, and guard rails, in state plane coordinates.

CHIN KIN is a folder (and drawing in the \dwg folder) where the kinematic shoulder and centerline points reside. The drawing is a large working drawing with 60000 points, used to create the best fit existing road centerline using the BLM medlin lisp routine.

CHINIAK BEST FIT CL is a folder and working drawing where the meaned centerline polylines were imported from the chin kin drawing.  Then points were set at regular intervals in serial order on that mean centerline, so that the AutoCAD best fit line routine could be used to create simple lines and circular curves that would efficiently define the existing road.  

PROBLEMS

This project went pretty smoothly, considering normal field challenges such as blowing rain and snow on occasion.

One situation which could be perceived as a problem is the difficulty of driving the same centerline or shoulder on the unpaved sections of the road. The shoulders were poorly defined and we mired a vehicle once due to soft shoulders trying to drive the shoulder. We did not paint shoulders and centerline to refine our measurements.

One problem with the main control was setting a cap on main control point PAS 10.5, where the point was disturbed after initial measurements by setting the cap after those measurements. This resulted in re-measuring the point and having two points in the GPS static reports. The final point can be identified by name, PAS10.5A, the initial being PAS 10.5. It can also be identified because the final point is lower than the initial by a few hundredths of a foot.

Mark St. Denny performed an emergency design survey for a section of road about Mile 15.8 Chiniak Highway; we tied his two control points so that the re-route could be mapped together with this project. His coordinates are state plane foot coordinates, and are presumed based on an autonomous GPS position about 15 feet different, mostly in easting, from our project coordinates. This is a potential source of confusion since the coordinates are relatively close in value. His elevations are assumed and much different than ours, much higher.

Our elevations are derived from geoid modeling, and that geoid model is poorly refined as compared with geoid models in the lower 48 (and presumably future geoid models). There could be a meter or two of difference between our NAVD 88 elevations and future refined NAVD 88 elevations. At the time of this survey there were no published NAVD 88 elevations of benchmarks on Kodiak Island.
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