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Executive Summary 

This Integrated Water Resources Needs and Vulnerabilities Report, also known as the Planning 

Step 3 Report, was written by the Lower John Day Basin Working Group (LJDWG) and its 

subcommittee technical teams. The report examines current and future water needs in three 

categories: (1) instream uses; (2) agricultural uses; and (3) municipal, domestic, industrial and 

commercial uses. The report also includes a section on the expected impacts of climate change. 

Within these sections, we also discuss infrastructure needs and impacts of natural hazards and 

man-made obstructions.  

Analysis of these issues leads into the Planning Step 4 process, where the LJDWG will identify and 

prioritize strategic solutions to better meet current and future water needs. 

Major conclusions from our Step 3 analysis include: 

• A percent-of flow approach was used to determine instream flow needs for the 30 Water 

Availability Basins (WABs) in the planning area and it was found that 50% of the WAB’s 

do not meet the current instream demand from July through October. 

• Base and subsistence environmental flow values, which are a fraction of instream needs, 

are known for 10 out of 30 WABs. 

• The mainstem river and many tributary streams have water quality problems including 

high temperature and bacteria levels and low oxygen concentrations. 

• While the basin has no major dams, numerous smaller obstructions (dams, weirs, 

culverts, etc.) present barriers to fish passage. 

• Irrigation certificated water rights in the Lower John Day Basin amount to 90,000-acre 

feet a year (AFY). Based on water right acres, crop types, and irrigation inefficiencies, 

basin-wide annual irrigation demand is estimated to be as much as 101,000 AFY using 

AgriMet that uses potential ET as defined as the amount of water required for the plant 

to be most productive. Alternatively, the Cuenca method (Cuenca, 1992) showed 67,000 

AFY water used. Irrigation is used primarily for alfalfa, grass hay, and grass seed. 

• Irrigation methods in the basin include flood, non-pivot sprinkle and center pivot. Non-

pivot sprinkler is the method most commonly used totaling 73% in the mainstem and 31% 

in upland tributaries in the planning area. Flood irrigation represents 22% and is only used 

in tributaries. 

• The greatest estimated annual volume of municipal and domestic demand is in the WAB 

near the mainstem above Heidtmann Canyon at 1,057.85 AF annually. 

• Domestic exempt well use makes up 78.5% of the combined domestic and municipal 

annual use, while municipal use within the cities is only 21.5%.   

• Municipal, domestic, industrial, and commercial demands are relatively modest and not 

projected to grow significantly by 2050. Municipal water suppliers indicated a need for 

improvements to their water system infrastructure.  
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• Climate change is likely to reduce streamflows in summer months and increase stream 

temperatures and water needs. 

Introduction 

This section gives a brief description of the planning area and the collaborative process that the 

LJDWG used to understand the existing and long-term water resource challenges by bringing 

together a variety of stakeholders who value and live in the planning area. It also provides a brief 

summary of the analytical framework used in the report and gives an overview of the 

recommended actions and solutions identified from the Step 3 process. 

Outreach and Public Engagement 

Throughout the Step 3 process (January – June 2019) the LJDWG met once per month in an open 

public meeting format. In addition, the Technical Subcommittees met approximately once per 

month and the Outreach Committee presented information about the planning process at 

numerous county commission meetings, city council meetings, agricultural outreach events and 

agency annual dinners and events.  

Instream Flow Needs 

Instream uses of water include recreation such as fishing, boating and swimming, habitat for fish 

and wildlife, and maintaining water quality (by diluting pollutants and making streams more 

resilient to adverse warming, for example). Instream flows also help create habitat for fish and 

wildlife and maintain a healthy river ecosystem by moving materials such as gravel, sediment and 

woody debris through the stream system, and by creating and maintaining habitat features such 

as gravel bars and side-channels. 

Instream flow needs come in several categories, ranging from basic subsistence flows to the 

overbank or flooding flows necessary to maintain stream channels. Flow needs can be quantified 

using a variety of methods, some of which are precise and require time-intensive physical 

measurements of stream channels, and some of which are more general and can be derived from 

streamflow data. 

Instream water rights protect water instream for fish, wildlife, water quality, and recreation uses. 

Like all other water rights, they receive a priority date. When water supplies are low, they only 

have priority over out-of-stream water rights created after the instream rights. In addition to 

instream water rights, instream flows in state Scenic Waterways (including the Lower John Day) 

are protected against new out-of-stream appropriations up to the amount deemed necessary to 

preserve the scenic qualities. 

In the Lower John Day Basin, some categories of instream flow needs – subsistence flows and 

base flows – were estimated by the Oregon Department of Fish and Wildlife in 1977 for the 

mainstem river and for about 25 percent of its tributary basins. In addition, the state has 

determined the flows necessary to protect the mainstem river as a Scenic Waterway. However, 
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instream flow needs have not been estimated for all categories of environmental flows in the 

mainstem or any tributary basin. Moreover, some tributary basins have no estimates of instream 

flow needs. 

While the Lower John Day River Basin has numerous species of fish and wildlife that depend on 

instream flows, analysis of instream flow needs tends to focus on a few key species – summer 

steelhead, redband trout, spring chinook salmon, and Pacific lamprey. 

The mainstem Lower John Day River has instream water rights, but the amounts are well below 

estimated instream flow needs. The Scenic Waterway Act protects a higher rate of flow against 

new applications for new out-of-stream rights. A small number of tributary basins (less than 20 

percent) have instream water rights protecting estimated subsistence flow needs.  

For this report, we adopt the 1977 ODFW basin investigation report as the best available 

estimates of subsistence and base flow needs for the mainstem river and the tributary streams 

for which the estimates were prepared. These amounts, expressed in cubic feet per second, are 

set forth in Appendix A. To estimate total instream flow needs for the mainstem river and each 

tributary stream, we adopt a methodology from academic literature suggesting that, for a 

“moderate level of ecological projection,” actual flows should not vary from estimated natural 

flows by more than 20 percent. As described in the literature, this is a “presumptive” standard to 

be used only when no better estimate of instream flow needs is available. These presumptive 

amounts, also in cubic feet per second and acre feet per year, are listed in section 2.5.2. It is 

important to note that these are estimates of total instream flow needs, not proposed allocations 

of water by the planning group. We recognize that these needs must be balanced with other 

needs as described below. 

Agricultural Needs 

Agricultural water needs consist primarily of crop irrigation and livestock watering. We do not 

assess water needs, such as those for dryland farming, that are met solely through precipitation. 

This report estimates irrigation needs by estimating the evapotranspiration requirements of 

crops in the planning area (after precipitation) and using existing irrigation methods. Irrigated 

acres and crop types were estimated using water rights data and remote sensing data. The 

results, in acre feet per year for the mainstem and each tributary basin, are presented, under two 

alternative methods for calculating potential evapotranspiration, in section 3.2.3 by comparing 

Agrimet and Cuenca methods. We also report on estimated current water use, which recognizes 

that not all acres authorized for irrigation are in fact irrigated. 

Municipal, Domestic, Industrial and Commercial Needs 

Municipal water is primarily needed for public utilities supplying water to customers for 

household, domestic, industrial and commercial purposes. Industrial and commercial uses also 

may be met by appropriating groundwater or surface water directly. Commercial and industrial 

uses of groundwater, up to 5,000 gallons per day, is exempt from groundwater permitting 



Integrated Water Resources Needs and Vulnerabilities Report 

4 | P a g e  
 

requirements. Household and domestic needs in the planning area also may be met with 

individual groundwater wells, which are exempt from groundwater permitting requirements up 

to 15,000 gallons per day. 

Eight cities are located within the LJDWG; each city has unique water supply and infrastructure 

challenges and similar demand profiles (increased water use in the summer). Two other groups 

of users are analyzed in this section: unincorporated users (those outside of city limits) and self-

supplied industrial users (SSIU) (industrial users located outside of city limits and have their own 

water rights and supply). Water rights and well locations for each city and SSIU are described in 

this section.   

Current water use for cities was first calculated using the approach documented in the 2015 

Oregon Water Resources Department (OWRD) long-term forecast (OWRD, 2015) and then 

compared to actual water use records (with outlier data removed) as reported on the OWRD 

water use reporting site.  Future water use was calculated by taking all current estimates for cities 

and unincorporated users and forecasting a percent increase in population (as estimated by the 

Portland State University population report). Our estimates of current and future water use, in 

acre feet per year, are set forth in section 4.4. In general, due to limited projected population 

growth, we do not expect municipal water demand in the planning area to increase significantly. 

Water rights show only two self-supplied industrial and/or commercial users in the planning area, 

one of which has likely discontinued its use and the other of which may never have begun. 

Overall, we do not expect this category to be a significant water need for the area. 

The water needs of domestic wells are difficult to determine because, before July 2009, no filing 

was required to identify such wells. Based on this estimate, domestic exempt well use makes up 

78.5% of the combined domestic and municipal annual use, while municipal use within the cities 

is only 21.5%.  This well log method of estimating rural use appears to over-estimate the domestic 

use given the relative population of city and rural areas. 

Impacts of Climate Change and Hazards on Water Needs 

The Climate Subcommittee compiled climate and hazards data from existing reports prepared by 

state government for the region: Future Climate Projections Wheeler County (2018) and Future 

Climate Projections Gilliam County (2018). Both reports were prepared for the Oregon 

Department of Land Conservation and Development by the Oregon Climate Change Research 

Institute (OCCRI). This section forecasts how these impacts could affect demands of water not 

only for communities but for crops, livestock, fish, and wildlife. Climate change forecasting is a 

necessary tool for understanding the possible impacts climate change could have on existing and 

future demands that could limit the ability of region to meet critical water needs. 

As set forth in section 5, in Gilliam County and Wheeler Counties, the number of days with 

temperatures at or above 90°F are projected to increase by 29-33. Peak streamflow is projected 

to shift earlier in the spring as warmer temperatures cause the snowpack to melt earlier, winter 
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streamflow is projected to increase due to increased winter precipitation in the form of rain more 

often than snow., Low summer base flow is predicted to arrive earlier in the summer due to 

earlier seasonal snowmelt and hotter summer temperatures resulting in a pronounced increase 

in future August instream water temperatures. 

Drought conditions, less snowpack, and lower summer soil moisture will likely increase dry fuels, 

enabling more frequent large fires.  

Conclusion 

It is the intent of the Lower John Day Basin Working Group to work collaboratively with the public 

and elected officials to identify water quantity and quality challenges, to work together to 

identify and prioritize solutions, and work together to leverage funds to implement 

recommended actions. This report highlights many demands on the water resource of the Lower 

John Day Basin.  A short summary of data gaps and questions and answer of findings of the 

Integrated Water Resources Needs and Vulnerabilities Report (Step 3 Report) follow.
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Data Gaps and Research Needs 

 

• Streamflow data. The Lower John Day Basin has very few streamflow gauges, in part 

because several stream gauges have been discontinued. Needs include several 

additional stream gauges with efficient systems for collecting streamflow data. 

 

• Instream flow needs. Base and subsistence flow needs have not been determined for 

many tributary basins and the mainstem and tributary basins all lack estimates for the 

full range of flow needs (including pulse, bankfull and overbank flows). Needs include 

instream flow specialists to conduct work necessary to estimate all instream flow needs. 

 

• Groundwater levels and trends. The Lower John Day Basin has only a few groundwater 

monitoring wells. Because the groundwater is held in multiple lawyers of multiple 

aquifers that may or may not be connected, these wells cannot provide a complete 

picture of groundwater conditions or trends in the Lower John Day. Needs include 

numerous additional groundwater monitoring wells monitoring different aquifers in 

different locations with efficient systems for collecting data on groundwater levels and 

trends in groundwater levels. 

 

• Water temperature data. Basin wide stream temperature data is not fully available. 

Needs include additional temperature loggers to record stream temperatures in all 

tributary basins with efficient systems for collecting measurement data. 

 

• Updated evapotranspiration data for crops. The data used in computing ET crop and net 

irrigation demand are old, and the approach is based on an obsolete assumption that 

precipitation, temperature and other weather/climate and hydrologic processes do no 

vary significantly over time or are stationary. Need to include updated ET estimates 

and/or models. 

 

• Climate data. There are no AgriMet stations within the Lower John Day Basin. Needs 

including an AgriMet weather station in the Lower John Day Basin. 

 

• Livestock water data. Livestock water needs and permitted reservoirs are not accounted 

for in the report’s agricultural demands.  

 

• Reservoir data. Secondary Storage water permit data were not included in this report. 

There is inadequate information on diversion monitoring to include in the analysis. 
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Question and Answer Step 3 Report Summary 

 

What are the significant instream and out of stream needs in the basin? 

Instream demand is not met for 50% of the WABs from July-October. Only a fraction of the instream 

flow needs for the basin have been estimated with reliable stream-survey methods. Remotely sensed 

vegetation data indicate that on an area-weighted average, places of use are irrigated 48% of the 

irrigation season across the basin. This amounts to 49,000 AFY using AgriMet data and 32,000 AFY using 

Cuenca compared to 90,000-acre feet a year (AFY) irrigation water rights in the basin. The total 

municipal and domestic water demand amounts to 2797.3 AF/year for 30 WABs. 

What are the risks for future and current fish use and passage in the basin?  

There are identified barriers for fish use and passage in the basin including: culverts, dams, and 

weirs. Current structures currently identified as partially passable (some of the time and/or by 

some fish species) may become impassable in future years due to flow reductions, which could 

increase the number of barriers. There also is a need to model additional climate change 

scenarios. Additionally, changes in hydrograph curves due to loss of and or earlier snowmelt 

and increasing summer temperatures will increase lethal conditions for fish that depend on 

cold water. 

What are the leading water quality concerns in the basin? 

High temperatures, biological impairment, and high levels of bacteria are impacting water 

quality in the basin. Sedimentation, flow, and habitat modification are the leading causes 

biological impairment, and fecal coliform is the primary bacterial concern.   

What are the irrigation methods used throughout the basin, and how are they impacting 

water demand?   

Crop irrigation methods varied based on elevation. The most commonly used method was 

found to be non-pivot sprinkle which for the purposes of this report consist: of hand lines, 

wheel lines, and big guns. Greater technological efficiencies for these systems should be 

considered to reduce water use and improve water application on fields and crops for example 

utilizing scientific irrigation scheduling and converting sprinkler to pivot and significantly 

reducing flood.  

Will there be future demand change from instream, and out of stream water use in the basin? 

Municipal, industrial, and commercial out of stream water demand is not expected to see 

significant increases due to the projected low population growth and existing industrial and 

commercial enterprises. Future instream needs are likely to grow as higher summer 

temperatures increase stream temperatures, requiring more flow to moderate temperatures, 

and as demand for out-of-stream uses such as irrigation and livestock watering increase. 
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Moreover, changes in the hydrograph and higher summer temperatures will decrease summer 

flows, potentially creating a need to augment summer flows for fish and wildlife.  

What will be the primary driver of impacts and hazards from climate change?  

The primary driver of impacts and hazards from climate change are likely to be reduced snow 

melt and higher summer temperatures. The reduction and loss of snowmelt will change the 

hydrograph of the river. Peak streamflow will occur earlier in the year and there will be a 

steeper drop in the hydrograph as snowmelt dissipates. Over time, changes in the hydrograph 

with higher summer temperatures will lead to lower summer flow and higher stream 

temperatures. Drought conditions are predicted to occur more frequently which will result in 

an increase of dry fuels and risk of large wildfires.  

 


