
May 21, 2002

Assessment – Dye Tracer Study

Long Ton River – May 6-10, 2002


A. Laenen

April 10, 2002 Reconnaissance

M.C. Doyle and A. Laenen did a field reconnaissance of the Long Tom River to determine dye sample and stream measurement locations.  

At our first location at RM 23.1 we met Will Peters taking water-quality samples for the Long Tom Watershed Council. He gave us the phone number of Cindy Thieman, in charge of the sampling program (541.683.2983 cindythieman@yahoo.com). We determined that we would inject the dye in the riffle under the Clear Lake Road Bridge. Our USGS streamgage at Alvadore (14169000) is located at a pool behind a 4ft-high, broad-crested dam, just downstream at RM 22.95. The dam is about 70 ft wide, and the pool behind is about 6ft at it’s deepest and 400ft long. The river width below the cableway, just downstream of the dam is about 55ft. The river flow was 50ft3/s from the gage height.

Franklin Road and bridge at RM 20.5 would be our first downstream dye sampling location. There was a 2-3ft high riprap dam just downstream of the bridge. Surface-water velocity at midpoint under the bridge was measured at 0.5 ft/s. The pool looked to extend about 600ft upstream. The river below the pool looked to be about 30ft wide, max 1.5ft deep, and est. velocity of 1.5ft/s.

The Highway 36 Bridge near Cheshire at RM 17.15 would be our next sampling location. There was a 1.5ft-high riprap riffle upstream and another just downstream. The pool under the bridge was about 50ft wide, and we measured a midpoint surface-water velocity of 0.85ft/s.

Bear Creek will be measured under the bridge at the Territorial Road crossing. It was 12ft wide, 2ft at it’s deepest, and had a midpoint, surface-water velocity of 2ft/s. Estimated flow was 20ft3/s.

Amazon Creek will be measured under the bridge at the high Point Road crossing. It was 27ft wide, 1.5ft at it’s deepest, and had a midpoint, surface-water velocity of 3.3ft/s. Estimated flow was 65ft3/s. 

Cox Butte Road and bridge at RM 13 would be our next sampling location. The stream is in a long pool here. Under the bridge the pool is 80ft wide, 8ft deep, and has a midpoint, surface-water velocity of 0.7ft/s. In the pool, just upstream at RM 13.05, there is a diversion through four, 4ft-diameter concrete culverts (estimated 12-15ft3/s flow).

Ferguson Road bridges cross both the Long Tom River and Ferguson Creek. On the Long Tom, there is a 10ft high dam just upstream that looks to be about 100ft wide. Under the bridge, the river was 67ft wide, 5ft deep, and the velocity was 1.75ft/s. Ferguson Creek was 26ft wide, 4.5ft deep, with a velocity of 1.5ft/s. Estimated flow was 70ft3/s. 

At RM 9.25 there is a ford across the river at Stoda Farms. Here the river is constricted to about 20ft, where two slabs of concrete span the width. The flow velocities through this span are about 4-5ft/s.  Upstream about 2,000ft, there is a 6ft-high concrete spill dam. We spoke to Tony and Kelly Stoda to get permission.

At the USGS streamgage at Monroe (14170000), the gage height indicated a flow of about 200ft3/s. The Monroe dam is 100ft wide and 10ft high. The streamgage is located at RM 6.4. Another injection can be made below the dam at RM 6.25.

Reconn (cont.)

Stow Pitt Road and bridge at RM 4.35 would be another sampling location. Although relatively deep and wide, the flow velocity is good here.  There is a very low riprap dam downstream. Under the bridge, the river was 80ft wide, 4ft deep, and the velocity was 1.4ft/s.

Bellfountain Road and bridge at RM 2.8 is next. The bridge is a long wooden-pile structure crossing a wide deep pool. Under the bridge, the river was 230ft wide, 5ft deep, and had a velocity of 0.7ft/s. There is stagnant water near both banks.

Finally, Bundy Bridge on Old River Road crosses the Long Tom River at RM 0.9. The Bridge has a wide shoulder so that a streamgage measurement can be made. The river here is 85ft wide, 6ft deep, and has a velocity of 1.8ft/s. The flow is considerably faster near the left bank.

Diversions

I spoke to three people about diversions and diversion control:

Jim Beal, USACE, Engineer in charge of the Fern Ridge Reservoir (541.688.8147): There is a 10in pipe running from the reservoir into the bottom of Kirk Lake, which sits just below the dam across Clear Lake Road. It is open at all times and the flow to the lake is dependent on the level of the reservoir pool. When the pool level is full the pipe flows 8ft3/s. This is normally the flow out of Coyote Creek; however, sometimes the adjacent wetlands are drained and more flow in the creek results. There is also seepage from the dam into the main river and the creek, but it is unknown.

Steve Smith, Habitat Biologist, Oregon Fish and Wildlife, in Corvallis (541.757.4184x248): There are two wetlands along the study reach of the Long Tom River – one lies just downstream of the dam adjacent to Kirk Lake in the Coyote Creek drainage, and the other lies between the confluence of the Long Tom and Amazon Creek just south of High Point Road. The general operation of these wetlands is to let them fill during the winter, then drain them significantly in the early spring, and then let them fill again with the spring rains. Water from the Long Tom and Amazon Creek is occasionally used to help with the late-spring refilling. On May 10th, significant water was released from the wetlands in Coyote Creek drainage. This was done after we were finished with our study. Coyote Creek flows probably doubled for about a week. Nothing was done with the wetlands between the confluence of the Long Tom and Amazon Creek.

Larry Mikkelsen, project engineer, Junction City Water Control District (541.998.3223): On about May 1, two sets of flashboards were installed on Ferguson Dam to raise the level of the pool behind the dam two feet. At this time about 4-5ft3/s were diverted at the dam to water fields to the east – about ¼ of this water returns to the pool behind Monroe Dam, and the other to the Willamette. Normally, water use increases as summer progresses. In a normal year, the max usage will be about 10ft3/s, but in dry years it will reach a max of 17ft3/s.  At the culvert diversion just upstream from Cox Butte Road Bridge, the 2-foot increase in pool elevation increased the flow through the four 4-foot diameter concrete culverts from about 15ft3/s to 80ft3/s. This is an unusual circumstance, because in normal years the farmer using this water blocks two of the four culverts restricting the diversion flow to about 40ft3/s. The farmer was caught napping. He inserted his gates on or about May 15. In the Monroe pool there is a small diversion of about 1ft3/s at the Highway 99 Bridge crossing, on the right bank. It is not used for anything and is returned to the river about 1,200 ft below the dam. It returns below where we (USGS) usually measure by wading. Water use is drastically down from 5-10 years ago and is different in timing. In the past, much of the farmland was used for row crops. Now the only significant row-crops grown are in the Junction City Water Control District, the other crops are primarily grass and mint (some sugar beets and corn). Grass only requires water in the spring. 

Summary of May 2002 dye measurement study

We requested steady flow out of Fern Ridge Reservoir from the USACE through Mary Karen Scullion (503.808.3947). Flows were held at 100ft3/s from 5:00PM on 5/6/02 to 2:00PM on 5/10/02. We initially planned for higher flows (150-200ft3/s), but a dry April-May prevented this scenario. Flows were increased from 50ft3/s to 100ft3/s. Streamgage record at Alvadore and Monroe indicates steady flow for this time period. The record at Monroe indicates that it took 12 hours for the gage to respond (the celerity wave to travel 16.7 miles) from the increase at the dam. It was decided to begin the study by injecting in the upper section at Alvadore because the system would likely still be reaching equilibrium in the lower section.

From the injection of 1.5L 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), and from the apron below Ferguson Dam (RM 12.05). No samples were taken in the 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).

From the injection of 1.0L of Rhodamine WT dye in the riffle just below the apron of Ferguson Dam (RM12.05), samples for dye concentration measurement were taken from the bridge at Stoda Ford (RM 9.25), in the riffle just below Monroe Dam (RM 6.2), from the Bellfountain Rd. Bridge (RM 2.8), and from Bundy Bridge (RM 0.9). Samples collected at these locations contained dye from both injections.

Results from the fluorometer readings are listed and plotted in a Microsoft Excel spreadsheet named: Long_Tom_dye05-10-02.exl. Discharge measurements and flow routing are contained in the spreadsheet: Long_Tom_flow_May6-10_02. Time-of-travel computations are given in the spreadsheet:  Long_Tom_TOT_May6-10_02.

Verification of dye samples and superposition of signals from the two injections

For the first injection, dye volumes are consistent between peaks and plots of the data show no aberrations. Some data are missing at the Cox Butte Rd. location because the dye boat malfunctioned.

For the second dye injection, dye volumes include the dye from the first injection and plots of the data show clear indication of a second peak. Unfortunately, the plots should show three peaks. The dye pulse from the first injection took two distinct paths, with slightly more than half the flow of the main stem of the Long Tom River being diverted in a natural channel into Ferguson Creek and thus, back to the main stem. The natural channel routing was 4.4 miles in length, and it is estimated that the peak of the dye pulse arrived back to the main stem approximately 5 hours ahead of the pulse traveling down the main stem. Looking at the plot of the dye concentrations at the next downstream location (LT-1A) at Stoda Ford, this means this peak should occur at approximately 17:00. This is very close to the peak occurring from the second dye injection at 15:00. These two peaks are certainly superimposed. An analysis of the volume of the data indicates this is true. Two hours between peaks is not ideal, but it is adequate to confirm peak travel time computations will not be affected in final analysis. This may not be valid for computations of travel time for the leading edge of the dye for the first downstream section. Peak dye concentrations for sections in this lower reach are about 15 percent higher than would be expected if only the volume of the second injection were accounted for. 

