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Appendix G
Application: Structural Deformation Reference Network Survey--Dworshak Dam,
Idaho (Walla Walla District and Topographic Engineer Center)

G-1.  General

High precision GPS control surveys may be performed to establish reference locations for structural
deformation monitoring surveys.  Accurate reference control in the vicinity of the structure is critical.
Absolute NGRS coordinate on monitoring points is of lesser importance.  NGRS control may be brought
into one of the reference points with GPS.  Only the NGRS coordinates of this fixed point are held fixed for
all subsequent adjustments in the vicinity of the structure.

G-2.  Project Description

This project was conducted in the vicinity of Dworshak Dam, Idaho and was performed to establish
permanent reference points in the vicinity of the dam.  A diagram of the project is shown in Figure G-1.
Baseline data from the NGRS control to one point (Fish Hatchery - 4001) at the project site were collected
and other baseline data for baselines between 4001, BIG EDDY (4002), and four points on the Dworshak
Dam and Reservoir (4003, 4004, 4005, and 4006) as shown in Figure G-1.  Loop closure checks were done
for the complete network by using the loop closure routine shown in Figure G-2.  The resultant precision for
the loop is 0.43 ppm (1:2,300,000).

Figure G-1.  Dworshak Dam locale and GPS project diagram

G-3.  Adjustment

An IOB file for the adjustment based on the formulated baselines was set up.  Station USC&GS Dish, 1959,
and USC&GS Orofino, 1933, were held fixed to establish NGRS control on Corps of Engineers Station
4001 at the project site.  Then, for the next adjustment, 4001 was held fixed to adjust station 4002, 4003,
4004, 4005, and 4006.  The resultant adjustment statistics are shown in Figure G-3 (a-h).  The 2-D station
confidence is on the order of 0.04 m (95%) in the horizontal and +0.06 m in the vertical.  The largest line
accuracy is 36.322 ppm (1:27,000) over a short (62 meter) baseline.  This would be acceptable even though
a 1:100,00 relative accuracy is required.  Due to fixed centering errors, maintaining 1:100,000 relative
accuracies over lines less than 200 to 500 meters is unrealistic.
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Figure G-2.  Loop Closure (Dworshak)
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Figure G-3a.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3b.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3c.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3d.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3e.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3f.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3g.  GEOLAB adjustment output (Dworshak Dam Reference Network)
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Figure G-3h.  GEOLAB adjustment output (Dworshak Dam Reference Network)


