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Preliminary Activities

Prior to the measurement and regarding the use of Rhodamine WT dye in the vicinity of drinking-water intakes , we inquired about the reaction of the dye to chlorine in the treatment of drinking water. The sales representative for Sensient Technical Colors (formerly Crompton and Knowles (C&K) where the dye was purchased, advised us that there was no known reaction with chlorine, but that there was a drinking water limit that had been set by NSF. We then found out that the concentration guideline set by the National Sanitary Foundation (NSF) for dye at water treatment facilities was 0.1ug/L. This was far below the 10ug/L guideline given in our USGS techniques manuals, and we had to revise our schedule and the projected quantity of dye that would be used for our study. We are currently looking into the reasons for this very low concentration limit, but for the time being, we adhered to the NSF guideline for our study. This meant that we had to take samples at night for the reach from Peoria (RM141.4) to Adair (RM121.9) where water intakes for two water-treatment facilities were located. Except for sampling from the bridge in Corvallis, we almost exclusively relied on the use of dye boats for sampling at nighttime in this reach.

On June 10th, R.L. Kittleson and A. Laenen did a field reconnaissance of the Willamette River in the vicinity of Corvallis to locate the Adair WTP intake and determine a dye injection site, and to practice injection techniques. 

Tributaries and Diversions

There are no major tributaries or diversions in the two reaches used in dye-tracer measurement on the Willamette River. The flow in the Willamette River spanned from 6,740 ft3/s at Peoria to 7,270 ft3/s just above the mouth of the Santiam River. Flow at the Albany gage (14174000) for the period of study decreased from 7,230 ft3/s on June 11 to 7,000 ft3/s on June 13. Marys River and Calapooia River were measured at 106 ft3/s and 116 ft3/s, respectively. The inflow of Booneville Channel was 27 ft3/s, and the outflow 53 ft3/s. Given the preceding measurements, the Willamette River gained a flow of about 150 ft3/s, probably from a linear groundwater inflow between RM 142.1 and RM 122. This correlates with two sets of gain-loss measurements made in 1992-93, where flows in this same segment of the reach increased from groundwater inflow by 200-400 ft3/s, respectively.

On another matter, I spoke to the state watermaster, Michael Mattick, about the diversions and diversion control on the Calapooia River; specifically with regard to the flourmill on Sodom ditch. The mill is no longer in operation and the daily fluctuations caused by reservoir filling and releasing in summer are no longer a factor. The State intends to buy the mill property and make it into a park. 

The Study was done using the files: Willamette_June_rev.doc and Willamette_sched_rev.xls

Summary of the June 2002 dye measurement study

R.L. Kittleson, Jay Spillum, M.C. Doyle, Ian Wigger, M.A. Gentile, and A. Laenen conducted a dye-tracer study June 10-14. We requested steady flow for the Willamette system from the USACE through Mary Karen Scullion (503.808.3947). Flows decreased slowly from 7,230 ft3/s to 7,000 ft3/s from 6/11/02 to 6/13/02. Streamgage record from the Willamette River at Albany (14174000) indicated this steady decrease for this time period.

From the injection of 12L of Rhodamine WT dye, spread across the Willamette River just below the water intake at Adair (RM 122.0), samples for dye concentration measurement were taken from the Albany Bridge (RM 119.4), from a boat at RM 115, from a boat at RM 111, and from a boat just above the confluence of the Santiam River  (RM 108). Two dye boats were used to continue sampling thru the evening at RM’s 115 and 108.

From the injection of 14L of Rhodamine WT dye, spread across the Willamette River just opposite the boat ramp at Peoria (RM141.6), samples for dye concentration measurement were taken with a dye boat at RM 137.1, with a dye boat in the left channel (around an island) in front of the water intake at the Treatment Plant in Corvallis (RM 134.1), from the bridge in Corvallis (RM 131.4), from a dye boat at RM 127.6, and from a dye boat at the Adair water intake (RM 122.0). The dye boat at this last section (RM 122.0) was not set properly and failed to take any samples. The intake for the WTP in Corvallis was closed at 7:00PM on June 12th and opened at 5:00AM on June 13th. I measured a dye concentration of 0.16ug/L at 4:30AM on June 13th from the Corvallis bridge downstream from the WTP. The cloud dye passed the Adair WTP intake by 8:00AM when that intake was opened. The maximum concentration here probably only reached 0.6ug/L. We met our goals.

Results from the fluorometer readings are listed in a Microsoft Excel spreadsheet named: Willamette_dye06-11-02.xls. Plots are in the spreadsheet: Willamette_plots.xls. Discharge measurements and flow routing are contained in the spreadsheet: Willamette_flow.xls. Time-of-travel computations are given in the spreadsheet Willamette_TOT_Jun11-13_02.xls.

Verification of 2002 Study with Harris Study of 1968 (data collected 1962-63)

Our June 2002 data, and data both collected in 1995 Laenen (unpublished) and K.K. Lee (1995 – data collected 1992), can be compared to data collected by Harris in 1962-63 and reported in the USGS Hydrologic Atlas HA-273. 

It appears that for both the medium flow measured in our 2002 study, and the lower flow measured in 1992 by K.K. Lee, time-of-travel measurements are slightly longer (velocities slower) by approximately 8-percent compared to the results given by D.D. Harris in his 1962-63 study (1968 report). The separate data sets are compared in the spreadsheet, Willamette_TOT_Jun11-13_02.xls. Lee’s general statement in his report about peak times agreeing with Harris’s work for the reach measured is true (being slightly slower by 2.6-percent); however, if we include leading-edge times, the difference is increased to 8-percent. I will include my 1995 data if they are available in the office.

The differences indicated between our more recent studies and the 30plus-year-older study by Harris, may be relevant because they are consistent. What has caused these slower velocities? a general increase in cross-sectional area? possibly caused by gravel mining? I am confident with more than some certainty that gravel mining in the Newberg pool has significantly increased the cross-sectional area. I have included a comment I had previously made: 

Re: Gravel Removal in the Newberg Pool: I reviewed what I had reported in WRI95-4284. Some of what I had originally reported had been left out -- probably some review hang-up that I can't remember because it has been too long ago. What was left was the following remark: 6.5-milion cubic-yards of gravel had been reported mined over the past 20 years (1972-1992). I have a file somewhere in the office with my entire findings, but here is what I remember:  I determined cross-sectional areas defined by dye studies made by Harris in 1963, and compared them with measurements I made in 1992. For the reach of the Willamette from the confluence of the Yamhill (RM55), where dredging begins, to Willamette Falls (RM26) the average X-section area had increased 10%. For the reach of primary dredging between RM55-47, the average X-sec area had increased 20%. I made these adjustments in my model and obtained good results with minimal bias. If you require more, the files are somewhere in the office. You should, however, be able to determine areas pretty well from the WRI report should you require them.

A. Laenen

