


2024 Stream Flow and Temperature Monitoring Report
Tumalo Creek: Stations 14070920 and 14070980
Kyle Wright, Hydrologist, Deschutes National Forest

This report is produced in accordance with Special Use Permit BEN1158, and conditions set forth for monitoring the effects of the diversion of municipal water from the Bend Municipal Watershed over the duration of the City of Bend’s Special Use Permit (SUP). The Bend Municipal Watershed is situated on a portion of the Deschutes National Forest that was designated in 1926 for the protection and production of high-quality drinking water for the City of Bend. Stream flow and temperature monitoring was carried out on upper Tumalo Creek for the 2024 calendar year below the confluence of Bridge Creek and Tumalo Creek known as Location A (Station ID 14070920) at river-mile ~15.8, and further downstream at Location B, upstream of the Skyliners Bridge, (Station ID 14070980). Temperature monitoring was also carried out at Location C near river mile ~3.2, by the City of Bend (Figure 1). Figure 2 shows the various administrative boundaries as they relate to the monitoring locations.
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Figure 1. Monitoring station map.

The City of Bend contracted with the Oregon Water Resources Department (OWRD) to install the two temperature and flow gaging stations mentioned above to aid the US Forest Service and the City of Bend in monitoring the effects of municipal water diversions by the City of Bend and to help guide adaptive management as called for in the Special Use Permit. Station 14073520 located at RM 2.8 also provides flow and temperature data for Tumalo Creek, however it is located below Tumalo Irrigation District’s (TID) surface water diversion. Flow characteristics of the stream affected by water management at this location are driven by TID’s operations, and not the operations of the City of Bend’s municipal water system. 
Flow monitoring data from the two OWRD gauges presented in this report were obtained and processed following procedures established by the U.S. Geological Survey’s Measurement and Computation of Streamflow: Volumes 1 & 2 Measurement of Stage and Discharge (USGS, 1982). Temperature data was obtained and processed by OWRD following USGS guidance and protocols outlined in the National Field Manual for the Collection of Water-Quality Data (USGS, 2006), and Guidelines and Standard Procedures for Continuous Water-Quality Monitors: Station Operation, Record Computation, and Data Reporting (Wagner et al., 2006). The City of Bend follows similar procedures outlined in their Standard Operating Procedures (2014), and the Environmental Protection Agency’s manual for Best Practices for Continuous Monitoring of Temperature and Flow in Wadeable Streams (EPA, 2014).  Past monitoring reports and related information about the Bend Municipal Watershed can be found on the City of Bend Utility Department Web page (https://www.bendoregon.gov/government/departments/utilities/stormwater/watershed).
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Figure 2. City of Bend’s municipal watershed, Tumalo Creek gauging stations, and land ownership/management designations.





Streamflow Monitoring
Location A: Tumalo Creek Data at Station 14070920 below Bridge Creek Confluence:
Streamflow data collected at Station 14070920 (Figure 3) includes the cumulative surface runoff in Tumalo Creek and all of its upstream tributaries, minus the City of Bend’s municipal surface water diversion. Tributaries include Middle Fork Tumalo Creek, Bottle Creek, North Fork Tumalo Creek, Rock Creek, Spring Creek, Crater Creek Ditch (Tumalo Irrigation District diversion from Soda Creek subwatershed to Upper Tumalo Creek subwatershed), Bridge Creek (including partial flow diverted from Prowell Springs on the Middle Fork of Tumalo Creek), and several unnamed tributaries and spring sources. The City of Bend diverts water from Bridge Creek 0.2 miles upstream from its confluence with Tumalo Creek. Data from this gauge location illustrates the greatest direct effect the City’s diversion has on Tumalo Creek. 

Figure 3. Location A - Station 14700920 flow data from 1/1/24 to 12/31/24.
With the operation of the City of Bend’s new water system, the City has the ability to respond to demand by diverting only the amount of water needed at the system’s intake, rather than a constant diversion of 18.2 cfs and managing demand by returning unneeded water from its distribution center at the Outback Station as was done with the previous system. With this change in operation, any unused water less than the 18.2 cfs permitted diversion potential is bypassed and remains in-stream through the length of Reach A (13.2 miles). This results in increased flow in Tumalo Creek (Figure 4). 


Figure 4. Actual flow rates at Location A - Station 14700920 compared to instream flow rates that would have been seen in that location under a constant 18.2 cfs diversion rate of the previous system from 1/1/2024 to 12/31/2024. Current daily City diversion rates were converted to cubic feet per second (cfs) from millions of gallons per day. 


During the calendar year 2024 monitoring period, the greatest seasonal flow improvements under normal operations were seen through the winter months (January – March, and October - December) with average flow increases of approximately 9.3 cfs. Maximum daily flow increase during normal operations was 11.6 cfs. (Figure 4).

Average daily flow increase between April 1 and September 30, 2024 was approximately 2.9 cfs. The minimum daily flow improvement during this time was 0.6 cfs. Average daily flow increases seen in Tumalo Creek for 2023 were approximately 6.3 cfs higher than what would have been recorded with the operation of the old system. (Figure 4). 













Mean Daily Diversion

Figure 5. Diversion intake at Bridge Creek

During the 2024 calendar year there were two periods where no surface water was diverted from Bridge Creek for municipal purposes. The dates for the three period of no use were January 24th-January 29th, and June 17th-19th. The January shutdown was due to a computer issue and in June for maintenance.


Location B: Tumalo Creek Data at Station 14070980 at Skyliners Bridge:
Flow data at Station 14070980 includes the cumulative surface runoff in Tumalo Creek and all of its upstream tributaries, minus the City of Bend’s municipal surface water diversion (Figure 5). Surface water contributions include all of those named for the upstream gauge, as well as South Fork Tumalo Creek, Tumalo Lake Creek, and several groundwater sources along the approximately three miles between the two gauges below Bridge Creek, referred to as the accretion zone (Figure 6). This gauge captures all tributary inputs for Tumalo Creek below the City’s point of diversion and provides an assessment of net flow conditions for approximately 10 miles of stream prior to TID’s diversion at RM 2.8. The same flow increases under the operation of the new City of Bend water system discussed above applies through this gauge, and all downstream reaches to TID’s point of diversion. Minor instances where flow below Bridge Creek exceeds flow at Skyliners Bridge are a result of changed stream conditions during high flow events that alter the calibrated stage-discharge relationship, causing a minor error in discharge estimates.

Figure 5. Location B - Station 14700980 flow data from 1/1/2024 to 12/31/24.

Figure 6 Composite hydrograph shows flow accretion from tributaries and groundwater between gauges at Locations A and B. 




Stream Temperature Monitoring 

[bookmark: _Hlk158886976]Within the Tumalo Creek watershed, Oregon State water quality standards for temperature vary.  Above the confluence with Tumalo Lake Creek, the temperature standard is 12o C for bull trout spawning and juvenile rearing. This temperature standard was put in place during the period of time when Tumalo Creek was being considered for inclusion as designated critical habitat for bull trout. Following rigorous survey work that failed to find bull trout in this system, Tumalo Creek ultimately was not included as critical habitat for bull trout, but temperature standards have not yet been adjusted accordingly by the Oregon Department of Environmental Quality (DEQ). Below the confluence, the temperature standard is 18o C for salmon and trout rearing and migration.

Within the Tumalo Creek watershed where Tumalo Creek and its tributaries flow through National Forest System lands, riparian management objectives are described by both the Northwest Forest Plan (USDA, 1994) in the upper reaches of the watershed, and the Inland Native Fish Strategy (INFISH) (USDA, 1995) in lower reaches (Figure 2). While these management areas do describe general management objectives associated with stream temperature throughout the range of those management areas, they do not constitute or supersede water quality standards determining attainment or impairment of water quality standards established by the State on a reach-by-reach basis.     

Location A: Tumalo Creek Data at Station 14070920 below Bridge Creek Confluence:
Instantaneous temperatures data were recorded at 15 minutes intervals at Station 14070920, providing an ongoing record over the life of the gauge. These data can be obtained at the OWRD’s Near Real Time Hydrographics Data website (https://apps.wrd.state.or.us/apps/sw/hydro_near_real_time/). For the purpose of analyzing and assessing stream temperature in the State of Oregon, the 7-day average maximum is used to assess water quality and determine if standards are being met (Figure 7). 

At this location on Tumalo Creek, Oregon State water quality standard for temperature is currently set at 12o C. The highest 7-day average maximum temperature was 12.6 o C, exceeding the water quality standard for Tumalo Creek in the 2024 calendar year. The water quality standard of 12o C was exceeded for 11 days. 


Figure 7. Tumalo Creek instantaneous temperature data at Station 14700920 from 1/1/2024 to 12/31/2024. The orange line indicates the Oregon State temperature standard of 12o C. The dashed orange line indicated the Oregon State standard of 18 o C for the downstream locations on Tumalo Creek.

Location B: Tumalo Creek Data at Station 14070980 at Skyliners Bridge:
Instantaneous temperature data are also recorded every 15 minutes at Station 14070920, with data provided at the same link provided above. At this location on Tumalo Creek, the Oregon State water quality standard for temperature is set at 18o C. 

Figure 8 provides an analysis of the 7-day average maximum temperature in Tumalo Creek at Skyliners Bridge. Through the period of record, the highest 7-day average maximum temperature was recorded at 13.8 o C, below the State water quality standard.  


Figure 8. 7-day average maximum temperature data for Tumalo Creek at Station 14700980 from 1/1/2024 to 12/31/2024. The orange indicates the Oregon State temperature standard of 18o C.

Tumalo Creek Data at Location C and Tumalo Irrigation District diversion temperature (OWRD #14073520):

The furthest downstream location for water temperature monitoring on Tumalo Creek that is not affected by the management of water by TID is at Location C (Figure 1). At this location on Tumalo Creek, the Oregon State temperature standard is also set at 18o C.
Figure 9 provides an analysis of the 7-day average maximum temperature in Tumalo Creek at Location C. Here too, the seven-day average maximum temperatures remained below the State water quality standard through the period of analysis. The highest 7-day average maximum temperature was recorded at 17.7 o C late July- early August.
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Figure 9. Comparison of 7-day average maximum temperature data for Tumalo Creek at Station 14073520 and Location C (COB TC) from 1/1/2024 to 12/31/2024. The orange indicates the Oregon State temperature standard of 18o C. COB TC 0004.00 was lost so no data was collected after August 19th, 2025.



Conclusion:
For the 2024 monitoring period, stream flow and temperature data collected below the City of Bend’s surface water diversion in Reach A did not indicate any adverse effects to the aquatic environment in Tumalo Creek because of operations. This year’s stream flows were on average 6.3 cfs higher in Reach A during normal operations than what would have been seen under the operation of the previous system when surface water diversions from Bridge Creek were a constant 18.2 cfs. 
For Reach A, the 7-day average maximum stream temperatures of Tumalo Creek did exceed the 12oC State water quality standard at Location A, but didn’t exceed the 18oC at any of the locations.
Tumalo Creek naturally buffers stream temperatures at low flows as a relatively large proportion of runoff during periods of base flow is supported by springs and deeper groundwater.  With the operation of the 2016 Updates to the City of Bend water system, when demand for surface water is less than 18.2 CFS, the un-diverted water, remains instream for the entire reach and helps to moderate stream temperatures throughout Reach A.
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Location A: Mean Daily Flow (cfs): Tumalo Creek below Bridge Creek
Station ID - 14070920
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Mean Daily Flow Comparison (cfs):
Tumalo Creek below Bridge Creek 
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Mean Daily Diversion Bridge Creek Intake
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Mean Daily Flow (cfs): Tumalo Creek at Skyliners Bridge
Station ID - 14070980

45292	45293	45294	45295	45296	45297	45298	45299	45300	45301	45302	45303	45304	45305	45306	45307	45308	45309	45310	45311	45312	45313	45314	45315	45316	45317	45318	45319	45320	45321	45322	45323	45324	45325	45326	45327	45328	45329	45330	45331	45332	45333	45334	45335	45336	45337	45338	45339	45340	45341	45342	45343	45344	45345	45346	45347	45348	45349	45350	45351	45352	45353	45354	45355	45356	45357	45358	45359	45360	45361	45362	45363	45364	45365	45366	45367	45368	45369	45370	45371	45372	45373	45374	45375	45376	45377	45378	45379	45380	45381	45382	45383	45384	45385	45386	45387	45388	45389	45390	45391	45392	45393	45394	45395	45396	45397	45398	45399	45400	45401	45402	45403	45404	45405	45406	45407	45408	45409	45410	45411	45412	45413	45414	45415	45416	45417	45418	45419	45420	45421	45422	45423	45424	45425	45426	45427	45428	45429	45430	45431	45432	45433	45434	45435	45436	45437	45438	45439	45440	45441	45442	45443	45444	45445	45446	45447	45448	45449	45450	45451	45452	45453	45454	45455	45456	45457	45458	45459	45460	45461	45462	45463	45464	45465	45466	45467	45468	45469	45470	45471	45472	45473	45474	45475	45476	45477	45478	45479	45480	45481	45482	45483	45484	45485	45486	45487	45488	45489	45490	45491	45492	45493	45494	45495	45496	45497	45498	45499	45500	45501	45502	45503	45504	45505	45506	45507	45508	45509	45510	45511	45512	45513	45514	45515	45516	45517	45518	45519	45520	45521	45522	45523	45524	45525	45526	45527	45528	45529	45530	45531	45532	45533	45534	45535	45536	45537	45538	45539	45540	45541	45542	45543	45544	45545	45546	45547	45548	45549	45550	45551	45552	45553	45554	45555	45556	45557	45558	45559	45560	45561	45562	45563	45564	45565	45566	45567	45568	45569	45570	45571	45572	45573	45574	45575	45576	45577	45578	45579	45580	45581	45582	45583	45584	45585	45586	45587	45588	45589	45590	45591	45592	45593	45594	45595	45596	45597	45598	45599	45600	45601	45602	45603	45604	45605	45606	45607	45608	45609	45610	45611	45612	45613	45614	45615	45616	45617	45618	45619	45620	45621	45622	45623	45624	45625	45626	45627	45628	45629	45630	45631	45632	45633	45634	45635	45636	45637	45638	45639	45640	45641	45642	45643	45644	45645	45646	45647	45648	45649	45650	45651	45652	45653	45654	45655	45656	69.8	68.400000000000006	66.900000000000006	66	63.8	64.099999999999994	63.6	64.599999999999994	63.8	62.3	62.7	60.8	60	59	58.1	59.3	62.2	62.6	66.099999999999994	67.8	71.3	78.599999999999994	73.2	72.5	71.400000000000006	81.3	145	172	156	148	147	138	123	115	111	107	97.5	92.7	91.2	90.8	88.9	86.7	82.8	79.099999999999994	78.8	78.599999999999994	74.8	74.599999999999994	74.400000000000006	74.5	73.400000000000006	71.599999999999994	68.400000000000006	67.7	68.8	69	68.8	65.099999999999994	67.2	69.400000000000006	65.900000000000006	64.3	63.6	63.3	63.3	62.1	61.7	62	61.8	61.7	61.2	61.2	59.8	59.3	59.8	60.3	60.8	61.8	64.8	67.900000000000006	72.2	73.8	74.2	72.599999999999994	70.3	68.8	71.5	68.900000000000006	67.8	67	66	66.900000000000006	72.5	74.8	72.5	72	71.2	69.7	68.3	70.599999999999994	69.7	71.900000000000006	80.099999999999994	91.8	128	121	112	111	106	105	110	111	111	116	120	124	118	113	110	105	96.6	93	94.6	93.6	114	105	95.1	92.4	91.6	96.6	118	141	166	180	187	195	208	209	188	172	155	157	184	153	156	157	160	173	187	181	173	176	185	212	301	261	245	222	222	214	218	195	195	173	164	155	148	130	129	135	128	134	145	158	159	150	154	161	148	141	129	135	131	120	106	104	106	107	101	99.2	98.5	94.6	89.2	88.9	92.5	92.9	89.1	85.9	86.7	82.7	80.3	78.2	82.9	82	76.3	75.7	73.7	67.7	67.099999999999994	66.400000000000006	68	67.400000000000006	65.8	65.2	66	66.8	65.8	65	60.6	58.1	57	56.8	57.3	56.6	57.4	56.3	55.9	57.3	56.4	55.9	56	55.4	55.4	55.2	57.3	62.8	58	55.5	53.9	53.6	53.5	53.4	52.7	53.8	53.3	53.7	53.8	52.4	51.9	51.2	51.5	51.6	51.2	51.1	53.9	53.8	52	51.5	53	52.4	52.7	51.7	51.4	52	51.1	51	50.9	51.1	51.3	51.4	50.7	51.5	50.5	51.7	50.6	50.7	50.8	51.3	51.5	51.3	51.1	51.1	51.1	50.8	51.8	51.3	51.4	50.9	51.8	52.3	53.3	53	53.5	53.1	56.1	54.9	57.6	55.5	55.7	56.4	60.9	58	57.1	57.3	57.9	61.1	59.9	59.1	59.7	58.6	58.2	58.5	58.6	59.1	61	61	58.8	61.9	60	58.3	58.9	75.5	62.4	59.6	58.6	59.8	76.8	65.099999999999994	59.1	57	54.9	53.2	54.2	55	55	54.7	53.4	53.9	53.7	54.2	53.9	57.7	57.1	52.9	54.2	54.6	54.2	54.4	54.3	54.1	54.5	55.2	62.1	56.5	55.5	56.3	58.4	60.3	71.7	65	63.2	63.5	63.2	64	59.7	


Mean Daily Flow (cfs): Tumalo Creek Below Bridge Creek and at Skyliners Bridge
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Location A: 7-Day Average Maximum Temperature (oC)
Tumalo Creek Below Bridge Creek - Station ID 14070920
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7-Day Average Maximum Temperature (oC)
Location B: Tumalo Creek at Skyliners Bridge - Station ID 14070980
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image3.png
Comparison of 2022 7-Day Moving Average Temperature between OWRD
#14073520 (TID Diversion) and Location C (COB TC 004.00 Vemco)
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