
September 3, 2002

Assessment – Dye Tracer Study

Long Tom River – May and August 2002


A. Laenen

See previous assessment file: Assessment_LT_5-02.doc  dated 6/22/02 

and file: Long_Tom_dye05-02.xls

Summary of August 2002 dye measurement study:

M.C. Doyle, Ian Wigger, Alan Stonwall and A. Laenen conducted a dye-tracer study, August 19-23. We requested steady flow out of Fern Ridge Reservoir from the USACE through Mary Karen Scullion (503.808.3947). Flows were held at 54 ft3/s for the period of study. Streamgage records at Alvadore and Monroe indicate steady flow for this time period. Dye was injected in the lower reach on 8/19 and in the upper reach on 8/20.

From the injection of 1.0L of Rhodamine WT dye at the upstream side of the concrete slab bridge at Stroda Ford (RM 9.25), samples for dye concentration measurement were taken in the riffle just below Monroe Dam (RM 6.2), from Stow Pitt Rd. Bridge (RM 435), from the Bellfountain Rd. Bridge (RM 2.8), and from Bundy Bridge (RM 0.9). 

From the injection of 1.0L of Rhodamine WT dye in the riffle under Clear Lake Rd. Bridge (RM 23.1), samples for dye concentration measurement were taken from Franklin Rd. Bridge (RM20.5), Cheshire Bridge (RM 17.15), Cox Butte Rd. Bridge (RM 13.0), from the apron below Ferguson Dam (RM 12.05) (but this location was vandalized), and from the bridge at Stroda Ford (RM 9.25). Samples were also taken in the Long Tom channel diversion that shunts part of the river flow between RM 13.05 and RM 12.1 (just upstream from Cox Butte Rd. Bridge and where Ferguson Creek confluences with the Long Tom River). The samples were taken at the lower end of the diversion reach where the channel connects back to the main channel – they contain the flow of Ferguson Creek.

Results from the fluorometer readings are listed and plotted in a Microsoft Excel spreadsheet named: Long_Tom_dye08-02.xls. Discharge measurements and flow routing are contained in the spreadsheet: Long_Tom_flow.xls. Time-of-travel computations are given in the spreadsheet:  Long_Tom_TOT.xls.

Discussion of August measurement results

For the dye tracing done between Fern Ridge Dam and Stroda Ford (13.85 miles), data were collected at all selected locations except just below Ferguson Dam, where the equipment was vandalized. At the Ferguson Dam location, the arrival of the dye was sampled and noted, but the remaining sampling was lost. The missing peak time was; however, relatively easy to estimate because the volume of the pool behind the dam had remained the same as the volume in May when data were collected through the peak. As in May, a significant portion of the flow was diverted around the Ferguson reservoir (34 ft3/s out of 57 ft3/s) – and with the Junction City diversion at the head of the reservoir, only 8 ft3/s were flowing over the dam crest. This resulted in the primary dye peak following the much faster route along the Ferguson diversion, and the much smaller secondary peak probably following along 8-hours behind. Because of the very long travel times, we did not stay to witness this second peak. At Stroda Ford we did identify a precursor peak occurring a few hours before the primary peak, probably originating from return flows from upstream diversions in the Ferguson Creek diversion, and coming in just above the Ford.

Discussion (cont.)

For the dye tracing done below Stroda Ford to Bundy Bridge (8.35 miles), data were collected at all selected locations; however, because of the very long travel-times, data collection was suspended early at Bundy Bridge.  The dye peak became extended in time through the Monroe Reservoir, and extended even further through the long pool in the area of Bellfountain Rd. Bridge. Rather than pick a peak at the very highest level of measurement, the peak was chosen to occur at a logical point after the rise of the curve.

While sampling for dye at Franklin Bridge, we met Jim Ekins (541) 686-4187 ekinsja@yahoo.com , a volunteer with the Long Tom Watershed Council. He was planting riparian trees. He showed us some orthophotos of the immediate area on which he had the old channel identified. These maps may be helpful if the Long Tom needs to be modeled in a more natural scenario.

Summary

Dye measurement was somewhat difficult in the Long Tom reach below Fern Ridge Reservoir because of the very slow flows and the many low-head dams with reservoirs and diversions. Results also need to be carefully interpreted and used because of the various combinations of regulation and diversion that can be used in the reach.  

In May with flows reaching 166 ft3/s, the dye peak took 71 hours to travel the 22.2-mile reach. In August with average flows of about 45 ft3/s, the dye peak took 200 hours to travel the distance.

