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January 5, 2018 

 

 

 

VIA EMAIL -  wbr@usace.army.mil 

 

District Engineer 

U.S. Army Corps of Engineer District, Portland 

Attn: CENWP-PM-E/David Griffith 

P.O. Box 2946 

Portland, Oregon 97208-2946 

 

Re:  Draft Willamette Basin Review Integrated Feasibility Report and Environmental 

Assessment; Public Notice No. CENWP-PM-E-18-01; Issue Date Nov. 7, 2017. 

 

Dear Mr. Griffith: 

 

 WaterWatch of Oregon (“WaterWatch”) submits the following comments on the Draft 

Willamette River Basin Review Integrated Feasibility Study and Environmental Assessment 

(“Report”) and Tentatively Selected Plan (“TSP”) released November 7, 2017, by the U.S. Army 

Corps of Engineers (“Corps”). In addition to the points below, our comments include the 

accompanying reports of John Davis, an expert on municipal water supply planning, and Richard 

Cuenca, an expert on agricultural water use. These reports are attached as exhibits 1 and 2, 

respectively.  

 

 In an effort to track the organization of the Report, our comments are organized under the 

following headings: (I) WaterWatch and its participation in the review process; (II) summary and 

general comments; (III) demands for stored water; (IV) formulation of alternatives; (V) the 

tentatively selected plan; (VI) environmental consequences; (VII) public coordination and 

process; and (VII) conclusion. In general, we attempt to add to each comment any specific 

changes we are requesting to the Report and/or the TSP. 

 

We appreciate and compliment the generally thorough and comprehensive analysis and 

hard work that went into preparing the Report and its appendixes. Our comments necessarily 

focus on aspects of the Report that we believe should be improved.

 

 

I. WATERWATCH AND ITS PARTICIPATION IN THE REVIEW PROCESS 

  

 WaterWatch of Oregon (“WaterWatch”) is a nonprofit river conservation organization 

dedicated to protecting and restoring streamflow in Oregon for the benefit of fish, wildlife and 

people who depend on healthy rivers. We are highly interested in the Willamette Basin review 
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because of its potential to affect and protect in-stream flows, and fish and wildlife resources 

generally, in the Willamette River and its tributaries. 

 

Our participation in the review process has include the following: 

 

• Attended an “open house” for the “scoping” process in March 2016 and submitted 

comments for the scoping. 

 

• Attended most meetings of the Science of Willamette Instream Flows Team 

(“SWIFT”), which evaluated possible alternative measures of fish and wildlife 

demand for stored water. 

 

• Attended the “all stakeholder” meetings held by the Corps and its cost-share partner, 

the Oregon Water Resources Department (“OWRD”), to provide general updates on 

the review process. 

 

• Reviewed numerous background documents regarding the Willamette Basin 

reservoirs, the ecology of the Willamette River basin, and the water supply demands 

in the basin. 

 

• Reviewed the Report and its appendixes. 

 

• Attended the “open house” meeting December 11, 2017, in Salem. 

 

II. SUMMARY AND GENERAL COMMENTS 

 

 We have the following general/summary comments, most of which are discussed in 

further detail below: 

1. We support making stored water from Willamette Basin reservoirs available for in-stream 

protection for fish and wildlife, through ownership of the stored water, contracts for use 

of stored water and/or in-stream water rights. To the extent the reallocation is in fact a 

necessary first step for that, we support the reallocation.1 

 

2. However, as discussed below, we believe the Report fails to adequately assess all fish and 

wildlife needs and to give adequate priority to the needs it does assess. Meanwhile, also 

as discussed below, the Report overstates the stored-water needs for irrigation, municipal 

and industrial uses and effectively gives those needs undue preference. 

 

3. Even as extended, the period for public review and comment on the Report and TSP was 

not adequate, considering factors including the following: 

                                                 
1 Our support for reallocation should not be interpreted as support for construction of the dams or for dams and 

storage as a way to meet the needs of fish and wildlife. Rather, since the dams exist and are storing water, we 

support dedication of stored water to fish and wildlife needs, particularly as necessary to mitigate for the detrimental 

impacts of the dams on fish and wildlife. 
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• The complex and technical nature of the subject matter. 

 

• The length and complexity of the Report and its appendixes. 

 

• The extensive related documentation and information. 

 

• The amount of water affected. 

 

• The length of the time period affected.  

 

• The size of the area affected. 

 

• The population of the area affected. 

 

As a result, comments are likely to be incomplete and to raise questions that may be 

addressed somewhere in the Report or appendices. Also as a result, the Corps will not be 

fully informed on all facts and issues relevant to the proposed action. Suggested changes: 

Provide at least an additional 90 days for public review and comment, including question 

and answer sessions with technical personnel involved in preparing the Report. Release 

all underlying and related documents.  

 

4. The basic approach of the Report is to estimate future needs for stored water and to 

allocate storage space in the Corps’ reservoirs among those needs (municipal and 

industrial, irrigated agriculture, and fish and wildlife). In doing this, however, the Report 

takes different approaches to the different needs and/or demands. The Report quantifies 

fish needs solely from the estimated minimum flows necessary to keep two species of 

fish from going extinct. In contrast, the report estimates future needs for municipal, 

industrial and irrigation by the estimating maximum possible demand, typically erring on 

the side of a higher estimate (which the Report calls “conservative), without any 

expectation for improved efficiency or conservation, and without any distinction between 

essential and non-essential uses. For example, municipal needs are the peak needs, which 

peak because people are watering decorative lawns and landscaping, not because they 

need more water for basic domestic uses such as drinking, cooking and cleaning. 

Irrigation needs assume a constant rate of growth in acreage authorized for irrigation, that 

all land authorized for irrigation is in fact irrigated (despite clear data to the contrary), 

and that all authorized lands are irrigated at the maximum legal rate, which has not been 

adjusted for 50 years. Meanwhile, the Report acknowledges without comment that only 

17 percent of irrigation diversions in the basin study area are even required to measure 

and report their water use – a clear indication that use of water for irrigation is not being 

carefully managed to ensure efficiency. For fish and wildlife needs, the study asks, 

“what’s the least you could get by with?” For municipal, industrial and irrigation needs, 

the study asks, “what’s the most you could possibly want?” The Report also fails to 

recognize that it is doing this and incorrectly suggests it is evaluating “peak” demands for 

all categories of need on the same basis. (E.g., pp. vi, 64.) Suggested changes: Revise 

demand estimates with changes in methodology suggested in these comments, including 
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elimination of non-essential needs and inclusion of expectations for improved 

conservation and efficiency. 

  

5. By taking the above approach, and for additional reasons discussed below, the Report 

overstates future needs for stored water from existing Willamette basin reservoirs for 

municipal, industrial and agricultural irrigation uses. In summary, the Report overstates 

municipal needs by estimating them from peak day per capita demand without any 

expectations for improved conservation and management, and by unreasonably reducing 

expectations for yield from existing sources of supply. The Report overstates irrigation 

needs by estimating them as though all land authorized for irrigation will be irrigated, 

despite clear evidence to the contrary, and without any expectations for improved 

efficiency, and by failing to consider alternate sources of supply. Suggested changes: 

Revise the estimates with the changes proposed below. 

 

6. Also for the reasons above, and as discussed further below, the Report understates future 

stored-water needs for fish and wildlife. The Report considers only the minimum flow 

needs of two ESA-listed species instead of biologically optimal flows for all life stages of 

all fish and aquatic wildlife and the flows necessary for ecological functions such as 

habitat formation, channel maintenance and floodplain connectivity. The Report 

incorrectly suggests in several places that the study never set out to address these other 

needs, (e.g., pp. i & 9), but that is not correct. The work group assigned to evaluate fish 

and wildlife needs for stored water (the SWIFT group) deliberately and clearly set out to 

evaluate all in-stream flow needs, not just those of ESA-listed fish, even though the work 

group ultimately concluded there was not sufficient time or information to make 

recommendations beyond the flow targets in the National Marine Fisheries Service 

(“NMFS”) biological opinion (“BiOp”). Moreover, a clearly theme of the scoping 

comments was to consider needs other than those of ESA-listed fish, yet those comments 

seem to have been ignored. We recognize that even the stored-water needs of just ESA-

listed fish exceed the conservation storage capacity of the reservoirs. However, total 

needs should be recognized, at least conceptually, for analysis such as the percent of total 

demand being met by the proposed allocations. Suggested changes: Revise narrative to 

make clear that ESA-listed fish are not the only fish and wildlife needs in the study area 

and that other needs are being excluded only because there is not sufficient information 

or time to fully evaluate those needs. Make some attempt estimate total needs, as 

discussed further below.  

 

7. The proposed allocation and management plan do not adequately prioritize the needs of 

listed fish. The TSP would allocate to each need a supposedly equal percentage of total 

need and make proportional reductions in dedicated releases when storage falls below 

total allocations (excluding joint use). In other words, each category of use is supposedly 

given equal priority. The only rationale appears to be a general sense that equal is fair. 

The Report should instead evaluate whether some needs are more important than others 

and should take priority both in the allocations and in the management of releases when 

the reservoirs don’t fill. In our view, the estimated minimum needs to keep two important 

fish species from going extinct are more important than meeting peak municipal 

demands, most of which are for non-essential purposes such as watering outdoor 
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decorative lawns and landscaping, and maximizing expansion (v. sustaining) of 

agricultural irrigation. Suggested changes: Prioritize needs of ESA-listed fish. Provide 

allocations and releases to other uses only when BiOp flow targets are met. 

  

8. The Report overemphasizes the significance of the House Document authorization for 

“domestic” use. The Report repeatedly cites this language to justify the proposed 

allocation to meet peak season municipal demand. (E.g., pp. 5, 7, 67, 77, 109.) However, 

“domestic” use is typically considered to be human consumption and household uses 

such as cooking and cleaning. See, e.g., OAR 690-300-0010(14) (“Domestic Water Use” 

means the use of water for human consumption, household purposes, domestic animal 

consumption that is ancillary to residential use of the property or related accessory uses”). 

That is not the use that would be served by the proposed allocation, which would go 

primarily to use for outdoor landscape irrigation. Suggested changes: Eliminate reliance 

on the House Report reference to “domestic” use of water as a justification for the 

proposed municipal allocation.  

 

9. The Report does not provide sufficient comparative analysis of the different alternatives 

considered in the Report. There are no tables or discussion showing, for example, how 

BiOp performance might differ under, say, Alternative B relative to Alternative D. There 

is some discussion on the extent to which different needs would be met under alternative 

management plans, but not nearly enough. For example, the analysis indicates whether 

BiOp flows would be met more or less than 80 percent of the time, but not the extent of 

any difference between management plans 1 and 2 (not to mention the other permutations 

of allocations and management plans). Suggested changes: Provide a complete analysis 

of all alternatives, at least with respect to BiOp performance. See Davis v. Mineta, 302 

F.3d 1104, 1122 (10th Cir. 2002). 

 

10. The Report does not adequately recognize possible conflict and uncertainty in protecting 

stored water releases for fish. The Report assumes, in many parts of the analysis, that 

water allocated to fish and wildlife will become protected by contract and/or by minimum 

perennial stream flows converted to in-stream water rights. For example, the Report 

assumes this in its analysis of the impact of the TSP relative to the “no action” 

alternative. The Report also assumes that the holders of existing water rights for live flow 

(not stored water) who are in fact appropriating stored water releases will be regulated in 

favor of the new in-stream water rights. While we support full conversion of the 

minimum perennial stream flows to in-stream water rights, and while we also support the 

regulation necessary to project those in-stream water rights, the conversions and 

regulation are likely to be highly controversial and are far from certain to occur at the full 

amounts without some kind of subordination to existing uses. This was demonstrated 

when Water Resources attempted to convert minimum perennial stream flows on the 

Coast Fork of the Willamette River. Attached as Exhibit 3 is a copy of the settlement 

agreement from that process, which provides an indication of both the conflict likely to 

occur and the extent to which minimum flows might be compromised. Suggested 

changes: The Report should recognize uncertainty in the conversion of minimum flows to 

in-stream water rights and should not assume that for purposes of comparing the TSP to a 

no-action alternative. The Report should also refrain from allocating stored water to make 
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up for water lost to in-stream water rights that are still far from certain. Instead, the 

Report should expect any such allocation to be contingent on the conversions or to come 

from any joint use allocation retained to address contingent future events. 

 

11. The Report needs to distinguish between instream water rights in live flow and in-stream 

water rights in stored water. (Eg., p. vi.) The latter require contracts in stored water (and 

therefore possibly the proposed reallocation). The former, including some that already 

exist in the study area and some that may be created through conversion of minimum 

perennial stream flows, do not. Suggested changes: Reflect this distinction in narrative 

and analysis. 

 

12. The Report seems to assume, even under the no-action alternative, that the Bureau of 

Reclamation will continue to issue contracts for agricultural irrigation after reaching the 

cap of 95,000 acre feet imposed under the BiOp. (E.g., p. xiv.) The Report should not 

make that assumption. Consultation with NMFS would be required and NMFS could say 

“no,” especially under a no-action alternative in which reservoir releases for fish could 

not be protected in-stream. Suggested changes: In comparing the TSP to a no-action 

alternative, limit irrigation contracts for stored water to 95,000 acre feet.  

 

13. The Report does not provide an adequate explanation of why the reallocation is a 

necessary precursor to a “transfer” to change the character of use under the storage 

certificates held by the Bureau of Reclamation (“BOR”). For example, the Report does 

not make clear whether the reallocation is a legally required first step or simply the 

preference and/or policy of the Corps and/or BOR. Moreover, suggestions that the 

reallocation is necessary seem inconsistent with the transfer already completed to make 

stored water available to the City of Creswell for municipal use. Suggested change: 

Provided a detailed explanation whether and why the reallocation is required before a 

change in the character of use under the water storage certificates and whether other 

options are available to permit contracting for needs other than irrigation. Include in the 

explanation a discussion of the transfer for the City of Creswell. The Report also should 

address whether BOR could change the certificates to provide for joint use without 

assigning specific amounts to specific uses and whether that would allow contracting for 

needs other than irrigation without a reallocation. 

 

14. The Report does not provide analysis for impacts to flows below Salem and does not 

provide an explanation for not doing that. Presumably, listed fish need as much flow 

below Salem as they do in Salem. Flows cannot be assumed to remain at Salem levels 

because, as the Report confirms, significant municipal and industrial and irrigation 

diversions will occur below Salem. Also, the river tends to warm below Salem and 

additional flows may be needed for temperature control. The TSP also could impact the 

environment below Salem by addition pollutants through increased “return flow” from 

increased diversions. Suggested change: Provide analysis and discussion regarding the 

effects of the other alternatives considered, and the different possible combinations 

thereof, on flows and water quality below Salem, and especially on how those flows 

would compare to BiOp flows at Salem. 
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15. The Report’s conclusions on environmental impacts are counter-intuitive and need to be 

better explained. Currently, all but 75,000 acre feet of conservation storage is available to 

meet fish needs. The TSP would authorize an additional 250,000 acre feet of diversion 

(AI and MI allocations less current contracts), and possibly another 300,000 acre feet in 

the future (depending on who gets the joint water). It also could change the timing of 

when this water is released. According to the Report, none of this will have an 

environmental impact or make any difference in meeting BiOp flow targets. Suggested 

changes: The Report should better explain the basis for this counter-intuitive conclusion, 

and especially the assumptions on which it relies, including: 

 

• Whether modeling assumes diversion of the full allocations to irrigation, 

municipal and industrial uses. 

 

• Where the diversions of allocated water are assumed to take place. 

 

• What assumptions are made about future use of unallocated storage. 

 

• The extent to which BiOp targets are being met with water not allocated to fish 

and wildlife and whether, and to what point, that water can be assumed to remain 

in the system at the necessary times.  

 

• Whether the modeling extends to the end of the 50-year period and, if not, why 

not. 

 

• What the modeling assumes about future diversions under the comparative no-

action alternative. 

 

• What the modeling assumes about future in-stream protections and how that 

affected the analysis. 

 

• Whether the analysis considers impacts below Salem. 

 

To the extent it has not done so, the Report also should model comparisons of the TSP to 

no-action (and other alternatives) assuming diversion of the full allocations to 

consumptive use, and of the unallocated storage, and assuming a no-action alternative in 

which irrigation contracts do not exceed 95,000 acre feet. 

 

16. As discussed further below, we continue to believe that the TSP would be a major federal 

action significantly affecting the quality of the human environment. Presently, all but 

95,000 acre feet of conservation storage is available to meet fish and wildlife needs and 

to be released at times designed to meet those needs. Under the TSP, up to 627,200 acre 

feet of water could be dedicated to other uses. It might help fish some on its way 

downstream, but fish needs would not drive the timing of its release and it would be 

diverted at some point, with some of it being consumed and some of it returning in 

diminished quality. Those changes seem significant to us. Suggested changes: Prepare a 
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full Environmental Impact Statement, to fully consider all costs and benefits of all 

reasonable alternatives, before adopting any allocation or management plan. 

 

17. The Report assumes existing irrigation contracts, and contracts issued between now and 

2020, cannot be subject to reallocation and/or curtailed under future management plans. 

The Report does not explain if that is a policy choice or a legal obligation (or something 

else). Suggested change: explain why irrigation contracts expected to exist in 2020 are 

treated as not being subject to reallocation decisions and/or future management plans. 

 

18. A significant portion of the Report is devoted to contending that the TSP, in relation to a 

“no action” alternative, will not have a significant effect on the environment. As 

explained below, we question some of the assumptions in that analysis. However, 

assuming that analysis is correct, it suggests to us that the reallocation and management 

plan will not achieve a key objective: improving the ability of reservoir management to 

meet BiOp target flows. Suggested changes: Adopt an alternative that significantly 

improves performance relative to BiOp target flows. 

 

19. The Report notes significant “reservations” (or requested reservations) of water for future 

irrigation and/or municipal use (p. 11). However, the Report does not discuss how these 

reservations affect the current analysis either as alternative sources of supply or as 

demands on the system that are likely to impact future stream flows. Suggested changes: 

explain how the reservations affect (or don’t affect) the analysis. Include them in the 

modeling if appropriate. 

 

20. The Report appropriately recognizes that climate change will affect the supply of water 

and all categories of need in the future but fails to include those impacts in the 

allocations. In general, the Report hopes to address climate change impacts, to the extent 

stored water can address them, by leaving a significant amount of water in “joint use” for 

future allocation. We believe the Report should instead attempt to include these impacts 

in its future estimates of water supplies and needs. The Report should at least attempt to 

assess the extent to which climate change has already altered the hydrograph and 

demands since the last year of the flow dataset used for the analysis (2008). Otherwise 

the allocation of stored water is likely to be out of balance from the beginning and lead to 

significant conflict and disruption. In particular, the data may already underestimate the 

frequency of low-water years. Suggested changes: Implied in comment. On a minor 

point, the Report should mention climate change impacts to fish and wildlife, not just 

those on other uses, when it discusses this issue on pages 18 and 19.  

 

21. As general suggested changes, we encourage the Corps to: 

 

• Slow down the process and prepare a full environmental impact study that fully 

assesses all fish and wildlife needs, all reasonable alternatives, and all costs and 

benefits of the alternatives. 

 

• Provide substantial additional opportunity for public engagement. 
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• Allow the process to include review of parameters that this report considered fixed, 

including rule curves and storage reserved for hydropower. 

 

• Prioritize the needs of fish and wildlife, and especially those of species in danger of 

extinction. 

 

• Require all consumptive uses to demonstrate maximum conservation and efficiency 

before receiving allocations of stored water from the Corps’ reservoirs. 

 

 

III. DEMANDS FOR STORED WATER 

  

 As discussed below, the Report overestimates municipal, industrial and irrigation needs 

for stored water and underestimates fish and wildlife needs.  

 

A. Municipal and Industrial Demands 

 

The Report estimates future municipal needs by estimating the amount of stored water it 

would take to meet the additional demands of municipal water suppliers in 2070 if: populations 

grow as expected; if customers continue to use water at the current per capita rate despite clear 

trends of declining per capita water consumption; if water suppliers continue to lose more than 

10 percent of their water to leaky and inefficient systems; if the highest single day of demand 

occurs over every day of the entire four-month “peak” season; and if existing supplies are 

substantially discounted. As discussed below, this analysis overestimates future demands and 

underestimates existing supplies. 

 

Future Municipal and Industrial Needs 

 

22. The Report estimates the maximum possible needs of municipal water suppliers instead 

of the minimum essential needs. This is inconsistent with the approach taken for fish and 

wildlife, whose needs were estimated as the minimum amounts necessary to keep two 

species of fish from going extinct. Suggested change: Re-quantify municipal needs by 

determining the minimum amount of stored water necessary to meet essential municipal 

needs. This analysis should assume all reasonable efforts to reduce waste and increase 

conservation, as discussed further below. 

 

23. The Report determines demand as though municipal suppliers are meeting peak day 

demand every day of the peak season, which they are not. While this may make sense for 

purposes of determining the volume of water to which a municipal system needs access 

on any given day, it does not make sense for quantifying an expected volume of stored 

water that will be needed over the course of a peak season. The fact of the matter is that 

municipal suppliers will not need to meet peak day demand every day of the peak season 

and therefore will not require the quantity of water necessary to do that. Instead, they will 

require only the amount of stored water necessary to fill the gap between supply and 

demand over the course of the peak season. The report notes (p. 46): “[i]f the MDD 

[maximum day demand] exceeds the combined supply capacity on any given day, 
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finished water storage levels will be reduced”; and that “[c]onsecutive days at or near the 

MDD may result in a water shortage.” In the case of stored water, however, the water for 

peak day demand would be available in the reservoirs throughout the season and called 

upon if needed without having to be called upon if not needed (subject to a delay that 

would likely be no more than a few days). (See also, Davis Report, pp. 7, 9-11.) 

Suggested changes: Calculate needs for stored water based on total expected peak season 

use, not based on peak day demand multiplied by the number of days in the peak season. 

According to Appendix A, this will make an enormous difference in the amount of 

reservoir storage required for municipal and industrial use through 2070. 

 

24. Even average peak season demand is a questionable basis for determining municipal 

needs from a limited supply of stored water needed by threatened fish populations. Peak 

season peaks not because people are using more water for “domestic” needs such as 

drinking, cooking and cleaning. Peak season is a peak primarily because people are using 

more water for watering purely decorative lawns and landscaping. While these may be 

reasonable municipal water uses, they should not take priority over the survival of 

important fish species. Suggested changes: Determine future municipal water supply 

needs based on projected needs for true “domestic” use, perhaps by modeling estimated 

future demands from projected non-peak demands. 

 

25. The Report unreasonably assumes that municipal water use will continue to occur at 

current per capita rates of consumption through 2070. This is contrary to the well-

established trend of declining per capita water consumption in all municipal sectors as 

well as industrial use. (See, e.g., Pacific Institute (K. Donnelly and H. Cooley), Water 

Use Trends in the United States (Summary Report), pp. 5-8 (2015); United States 

Geological Survey, Estimated Use of Water in the United States in 2010 (Circular 1405), 

Abstract, pp. 21, 34 (2014); Davis Report, p. 9.) The municipal suppliers considered in 

the Report are no exception to this trend, which applies equally to peak per capita 

demand. (Davis Report, pp. 6-7.) Consider for instance that housing is slowly shifting 

from single family detached (with lawn) toward more multifamily housing with less 

irrigated lawn per capita. New housing to accommodate future population growth in the 

Willamette Valley will also likely include more water conservation measures and be built 

according to more conservation-based building and plumbing codes than the current 

average across the population. These factors indicate that population growth is unlikely to 

use the same amount of water per capita compared to current rates. Suggested changes: 

estimate the trend in per capita water use and include appropriate gradual reductions in 

per capita water use in the modeling of future municipal and industrial needs.  

 

26. The Report incorrectly states (p. 30) that “[a]s population increases throughout the basin, 

M&I system needs increase – putting pressure on existing water supplies.” While this 

sounds logical, our understanding is that the data does not bear it out. (See discussion 

above.) Suggested changes: This statement, which is a basic premise of the municipal 

demand estimates, needs to be substantiated or eliminated. 

 

27. By estimating future demands without adjusting “unaccounted for” rates to 10 percent or 

less, the Report in effect suggests allocating precious stored water to municipal suppliers 
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that are losing more than 10 percent of their water to leaks and other poor accounting for 

their supplies. That should not be tolerated in this environment of scarcity. Suggested 

changes: estimate future municipal needs with an assumption that all systems will reduce 

“unaccounted for” rates (aka “leak rates”) to 10 percent or less, a standard that could be 

assured and incentivized through conditions on contracts for stored water. (See Davis 

Report, p. 10.) 

 

28. The Report notes dramatic differences in per capita rates of consumption among suppliers 

without explaining the variation or addressing what may be significant conservation 

potential among some suppliers. Suggested changes: The Report should explain these 

discrepancies. If appropriate, the Report should impute a reasonable per capita rate of 

consumption in its demand projections, which could be assured through conditions on 

contracts for stored water. 

 

29. Data in the Report does not match data from the sources. The figure in the Report for 

2015 per capita water demand for cities of 100,000 or more is not the same figure we get 

from the water management and conservation plans of the supplies, which supposedly is 

the source of the information. The consolidated 2015 peak per capita water demand rates 

used for the three agencies by the project sponsor do not match those in the agencies’ 

water management and conservation plans. (Davis Report, pp 8, 10-11.) We have not had 

time to compare the information for all suppliers. Suggested changes: Verify calculations 

of 2015 per capita water demand for all suppliers and make corrections as appropriate. 

Explain any discrepancy not corrected.   

 

30. The Report does not analyze possible changes in the price of water to municipal 

customers or the effect that may have on future demands. Suggested changes: evaluate 

potential changes in the price of water, including the price of stored water, and include 

price impacts in the modeling for future demand. 

 

31. For self-supplied industrial use, the Report errs on the side of an excessive allocation by 

assuming (at page 50) a growth rate in the 75th percentile instead of an average growth 

rate. This is another example of estimating consumptive needs in a fundamentally 

different way than fish and wildlife needs – maximum possible demand v. minimum 

possible needs. Suggested changes: Reduce the estimated growth rate at least to the 

average past growth rate, which also would be consistent with the irrigation demand 

analysis. 

 

32. For self-supplied industrial use, the estimate of future needs does not appear to make an 

adjustment for some industrial users going out of business, relocating or otherwise 

discontinuing use. This seems analogous to estimating population growth from births 

without accounting for deaths. Suggested changes: Make some estimate of discontinued 

industrial uses that may offset new industrial uses. 

 

33. According to the Report (pp. 30-31), predicted needs for self-supplied industry are 

inconsistent with the Oregon statewide water demand forecast, which predicts no change 
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to SSI by 2050. Suggested changes: Reconcile the Report with the state water demand 

forecast. 

 

 

Existing Municipal and Industrial Supplies 

 

34. As a preliminary matter, the Report incorrectly suggests (p. 31) that Oregon’s municipal 

water statutes are part of a “Growing Communities Doctrine.” While certain municipal 

water lawyers have long urged Oregon courts to adopt such a “doctrine,” no court has 

done so. It is therefore factually and legally incorrect to describe Oregon’s water laws as 

including any such “doctrine.” Suggested changes: Eliminate “Growing Communities 

Doctrine” from the Report. 

 

35. The Report underestimates the water available from existing permits with fish 

“persistence” conditions. The text suggests that mainstem permits with persistence 

conditions were reduced by 20 percent (30 percent for Adair Village), and that tributary 

permits with persistence conditions were reduced by 50 percent, because they may face 

proportional reductions if certain flow levels specified in the permit are not met.  (App. 

A, pp. 37-38.) (The Report suggests the flows are the same as BiOp flows but they are 

often slightly different.) This overstates the limitations on these permits because: (a) the 

conditions apply only to the portion of the permit that was not “developed” before the 

previous development deadline; (b) permit reductions occur only if flow targets are not 

met and then occur only in proportion to the difference between actual flows and 

“persistence” flows; and (c) we are not aware of any municipal permits on any tributaries 

that require proportional reductions to 50 percent and believe that number is highly 

exaggerated. Suggested changes: reduce permit amounts only for the portion subject to 

fish conditions and reduce those by less than the maximum percentage reduction to 

reflect that reductions are required only when flow targets are not met and even then are 

only proportional. Reduce tributary permits accordingly and verify actual potential 

percentage reductions during time when stored water from Willamette reservoirs could be 

used. (For example, proposed extensions for permits for several providers on the 

Clackamas River do not currently require any reductions at all from July 1 through Labor 

Day, and an extended permit for the Eugene Water and Electric board requires reductions 

of less than 50 percent.) 

 

36. The Report prematurely assumes that some existing municipal permits will be 

significantly reduced by conversion of minimum perennial stream flows to in-stream 

water rights. Water rights permitted after the date of the minimum flows were reduced by 

80 percent on the theory that minimum flows will be converted to in-stream water rights 

and not subordinated to junior municipal water rights (except for “domestic use”). This 

analysis also assumes that the state will obtain contracts for the stored water portion of 

the in-stream water rights (which are not enforceable except to the extent of such 

contracts). As noted in general comments above, these assumptions are highly 

speculative and ignore the controversial nature of the proceedings involved. It may 

happen, and we hope it does, but it is far from certain. Moreover, the automatic reduction 

of the potentially affected permits by 80 percent is unwarranted. The permits will be 
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regulated only when and if in-stream water rights are not being met, only after regulation 

of any more junior rights, and only to the extent that the in-stream rights are not met. 

Suggested changes: For purposes of these estimates, do not reduce the affected water 

rights. Use water left in joint use to address the speculative possibilities around 

conversion of minimum flows to in-stream water rights. At the very least, make any 

allocation for this purpose contingent on creation of the in-stream water rights and the 

actual resulting reductions in municipal supply. 

 

37. The Report incorrectly assumes that permits without current infrastructure will not be 

developed. In fact, these permits may be developed, either by the current holder or a 

purchaser. As a case in point, the City of Salem has a permit without infrastructure to 

divert 200 cubic feet per second from the Willamette River. It recently sold 80 cfs of that 

permit to Hillsboro, which is developing infrastructure to use it. Similar situations exist 

for other Portland suburbs. Failure to count these permits significantly underestimates 

existing supply and creates a potential that municipal suppliers will be oversupplied with 

little incentive to conserve. Suggested change: Treat these permits as existing supply 

unless and until they are cancelled. Replace any cancelled permits with water allocated to 

joint use. At the very least, make an appropriation portion of municipal allocation 

contingent on cancellation of the permits without developed infrastructure. 

 

38. The Report does not account for the reservation application in its evaluation of existing 

supplies. The Report notes, on page 11, that the League of Oregon City and the Special 

Districts Association of Oregon have applied for a reservation of 287,217 acre feet of 

water to meet future municipal and industrial needs through 2050. However, the supply 

analysis does not take this into account. Suggested changes: Take the proposed 

reservation into account in the supply analysis. 

 

 

B. Agricultural Irrigation Demands 

 

The Report estimates future irrigation needs for stored water by identifying the area 

likely to use the stored water for irrigation (within four miles of the river and tributaries below 

Corps dams); by estimating baseline irrigation demands in the area as acres authorized for 

irrigation times the general maximum legal rate of irrigation (2.5 acre feet per ace); by assuming 

the acreage authorized for irrigation in the area will increase at the average annual growth rate 

from 1991-2015; by assuming all of that acreage will be irrigated at the maximum legal rate of 

2.5 acre feet per acre; and by assuming that water stored in the Corps reservoirs will be the only 

potential source of water for the additional irrigation need. As discussed below, this analysis (A) 

overestimates future needs and (B) underestimates alternative sources of supply. 

 

 

Future Irrigation Demands 

 

39. The baseline volume of irrigation is determined without adjusting for the well-established 

fact that all acres authorized for irrigation are not, in fact, irrigated. (Cuenca Report, pp. 

1-2.) Suggested changes: adjust baseline irrigated acreage based on “factors,” from the 
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Census of Agriculture or reported use, for determining irrigated acreage from total acres 

authorized for irrigation.2 

 

40. The baseline volume of irrigation is determined by assuming all irrigators use water at the 

maximum rate allowed in most irrigation water rights (2.5 acre feet per acre) even though 

data in the Report shows average use of less than 1 acre foot per acre. (App B, p. 42.) 

Existing BOR contracts, perhaps the most relevant measure since the Report is 

attempting to predict future demand for BOR contracts, are for 2 acre feet or less per 

acre. (App F, p. 3.) Suggested changes: Estimate existing use per acre based on actual use 

for which there is data. 

 

41. The estimate for future irrigation needs extends the previous two problems fifty years 

into the future. The estimate for future needs fails to reduce newly authorized acres to 

acres likely to in fact be irrigated. Then it assumes all acres will be irrigated at the 

maximum legal rate. Suggested changes: Adjust expected future irrigated acres using 

Census of Agriculture or actual use “factors.” Adjust expected rate of use to current 

average rate from available data. 

 

42. The estimate for future irrigation needs does not incorporate any expected improvements 

in irrigation efficiency. Such improvements should be expected, especially for contract 

water that must be purchased, if not required as a condition for obtaining stored water, 

given supply constraints in the basin. Suggested changes: Seek data on relevant trends in 

irrigation efficiency and incorporate those trends in estimates of future irrigation demand. 

 

43. The Report appears to have selected a methodology for estimating baseline and future 

irrigation based on the wishes of irrigation interests instead of determining which 

methodology would provide the most accurate results.3 (Appendix B, p. iii.) Suggested 

changes: Estimate future irrigation needs using the methodology most likely to provide 

accurate results (and incorporating other suggested changes). 

 

44. The irrigation estimate adopted in the Report is significantly different from the irrigation 

estimate included in the flow dataset used for ResSim modeling. The Report estimates 

current irrigation in the area within four miles of the Willamette River and tributaries 

below Corps dams to be 658,200 acre feet per year. (App. B, p. i.) In contrast, the flow 

dataset used for ResSim modeling assumes “278 Kaf of irrigation in the whole 

Willamette Basin,” including 80,000 acre feet from Corps reservoirs. This either confirms 

a flaw in the Report’s methodology for estimating current and future irrigation needs or 

shows that the flow data used for ResSim modeling fails to adequately account for 

irrigation withdrawals. Suggested changes: Reconcile and/or explain this discrepancy in 

irrigation estimates (including whether the ResSim estimate is limited to four miles 

                                                 
2 We recognize that the baseline estimate has little influence on the proposed allocation but address the methodology 

because it is a significant part of the Report and also because the methodology used for the adopted baseline 

estimate is also used to estimate expected additional demand for irrigation water. 

 
3 Appendix B, p. iii, states: “Based on feedback from the irrigation stakeholder group in December 2016, the Corps 

and WRD recommend using Estimate 1 as the baseline and projected agricultural irrigation demand estimate for 

water supply storage from the Willamette Valley Project reservoirs.” 
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within the mainstem and tributaries below Corps dams) and ensure consistency between 

projecting irrigation demands and accounting for irrigation withdrawals. 

 

45. The Report prematurely assumes that some existing live-flow irrigation rights will be 

regulated off the system after conversion of minimum perennial stream flows to in-stream 

water rights, and that 64,000 acre feet of stored water will need to be allocated to 

irrigation to make up for that loss. This assumes the conversions will take place without 

any subordination to existing rights and that the state will obtain contracts sufficient to 

supply the in-stream rights. As discussed above, the outcome of these proceedings is 

highly speculative and should not be assumed for purposes of projecting future irrigation 

demands. Moreover, this added increment of demand assumes without analysis that there 

won’t be sufficient live flow to satisfy in-stream water rights in live flow and/or that the 

junior irrigators are in fact using stored water that will become protected under in-stream 

water rights in stored water. Assuming this “perfect storm” with speculation upon 

speculation is another example of how the demand estimate for irrigation is stretched to 

the maximum possible need instead of the likely minimum need estimated for fish and 

wildlife. Suggested changes: Do not include this amount in estimated future irrigation 

needs. Use water left in joint use to address speculative possibilities if and when they 

occur. At the very least, make any allocation for this purpose contingent on creation of in 

the-stream water rights, contracts to protect them, and actual loss of live-flow irrigation 

rights to converted minimum flows and contracts to protect them. 

 

46. Estimates of future irrigation needs do not account for reductions in irrigated lands. The 

estimates project growth in irrigated acres based solely on the number of acres authorized 

for irrigation in new permits issued from 1991 through 2015. Suggested changes: 

Attempt to determine the rate at which irrigated lands are removed from production and 

adjust future growth estimates accordingly. 

 

47. As an example for the previous comment, growth estimates do not account for possible 

conversion of agricultural land to urban use. We recognize the analysis excluded land 

inside current urban growth boundaries. However, growth boundaries are likely to 

expand between now and 2070.4 Suggested changes: Include projection of urbanization 

outside growth boundaries, and corresponding reductions in irrigated land, in estimates of 

future irrigated acreage. Ensure consistency between these estimates and estimates of 

population growth used to estimate increases in municipal water needs.  

 

48. By projecting growth in irrigated lands from the average growth rate in authorized acres 

from 1991-2015, the Report assumes irrigation growth is not constrained by the available 

acres of unirrigated farmland. Suggested change: Explain the basis for this assumption or 

adjust for supply constraints if the assumption is unwarranted. 

 

                                                 
4 There would not need to be an offsetting increase in municipal demand because that is based on expected 

population growth and is not constrained by present urban growth boundaries. Also, a recent study focused on the 

Willamette Basin confirmed that urbanization reduces water use relative to agricultural irrigation. D.P. Bigelow, et. 

al., How Does Urbanization Affect Water Withdrawals? Insights from an Econometric-Based Landscape Simulation, 

93:3 Land Economics 413 (2017). 
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49. The Report does not reconcile a discrepancy with the state water demand forecast. 

According to the Report (p. 30), Oregon’s statewide water demand forecast projects only 

an additional 102,000 acre feet of irrigation in the Willamette Valley by 2050. The 

Report predicts approximately an additional 175,000 acre feet. Suggested changes: 

Reconcile this discrepancy. 

 

50. The Report should estimate future irrigation demand based on past and existing demand 

for stored water from the Willamette Valley Project. The Report should do this at least as 

an alternative analysis. The ultimate variable to be estimated is the demand for irrigation 

contracts on water stored in the Willamette Valley Project. It makes more sense to 

estimate that from past and current demand (and growth trends) for that particular supply, 

which would also incorporate price influences, than to do it in round-about fashion by 

trying to estimate total irrigation demand and assume (probably incorrectly) that it will all 

be met from the project. For example, 263,289 irrigated acres in the study area (App B, p. 

51) presently desire 75,000 acre feet of contract water from the WVP (.28 acre feet per 

acre). The Report concludes that an additional 82,518 acres of irrigated land will triple 

demand for store-water contracts. Even assuming current irrigation had easier access to 

alternative sources, the demand estimate still seems highly implausible. At the very least, 

future demand could be estimated from more recent growth in demand for stored water 

from the WVP. Suggested changes: Implied in comment. 

 

 

Existing Irrigation Supplies 

 

51. The estimate of future irrigation needs for stored water assumes that all new irrigation 

needs in the study area will need to be supplied with water from Corps reservoirs. The 

Report does not adequately evaluate and deduct additional sources of supply. These could 

include new permits for appropriation of groundwater that clearly is not hydrologically 

connected to surface flows, new storage permits and existing storage in other reservoirs 

that are not fully allocated.5 Suggested change: Evaluate other potential sources of supply 

for future irrigation needs and reduce the estimated need for stored water accordingly. 

 

52. In the introduction, the Report notes significant “reservations” for future agricultural 

irrigation. However, the Report does not discuss reservations as a potential source of 

supply for future agricultural irrigation. Suggested changes: Implied in comment. 

 

53. The Report does not adequately address conservation and efficiency improvements to 

increase water supplies for irrigation. When irrigators find a way to use less water under a 

water right, they can use a portion of the water saved to increase their irrigated acreage 

under the same water right. ORS 537.470. The Report notes (p. 30): “from a practical 

water-use accounting standpoint, few water rights holders measure their rates, or their 

duties.” This does not suggest a well-managed system in which water is being used 

efficiently. It suggests ample opportunity to increase irrigated acres through improved 

                                                 
5 Our understanding is that some surface water also is available. However, we recognize that new irrigation from 

surface water will reduce critical flows to approximately the same extent as an allocation of water from the Corps’ 

reservoirs. 
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water management. Suggested changes: Include conservation and efficiency 

improvements in the requested analysis of alternative sources of supply for agricultural 

irrigation. 

 

54. The Report should incorporate emerging research on “deficit irrigation” in its estimates 

of future water demands. (Cuenca Report, pp. 3-4.) Suggested changes: Implied in 

comment. 

 

  

C. Fish and Wildlife Needs 

 

 The Report estimates fish and wildlife needs for stored water by attempting to determine 

the amount necessary to meet BiOp flow targets. The flow targets – set for Salem, Albany and 

various tributary locations below the dams – are estimates of the minimum flows necessary to 

prevent the extinction of upper Willamette River spring chinook and upper Willamette River 

steelhead. The Report then uses a BPA dataset of flows from 1928 through 2008, and the 

“ResSim” modeling program, to estimate the volumes of stored water that would have been 

necessary to meet the target flows in those years, with certain assumptions about diversions. As 

discussed below, this analysis underestimates fish and wildlife. 

 

55. The Report does not assess all fish and wildlife needs. As a proxy for “fish and wildlife” 

needs, the Report uses the minimum flows determined in 2008 to be necessary to prevent 

the extinction of upper Willamette River spring chinook and upper Willamette River 

steelhead. These “target flows,” set by the National Marine Fisheries Service, are 

important. However, they are minimum needs. They are not the optimal flows that would 

support healthy populations of fish & wildlife, or the total needs as were estimated for 

municipal, industrial and irrigation. Moreover, the flow targets leave out numerous other 

fish and wildlife needs that have not been quantified for this process, including but not 

limited to: 

 

• Tributaries without flow objectives 

• Anadromous hatchery fish not included in ESA listings6 

• Lamprey 

• Resident fish 

• Water dependent wildlife 

• Herpetofauna 

• Waterfowl 

• Mussels 

• Riparian vegetation 

                                                 
6 We are not taking a position for or against hatcheries, but if the fish are going to exist, their flow needs should be 

considered. 
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• Ecological flows (peak, flushing and channel forming)7 

 

A group known as the Science of Willamette Instream Flows Team (“SWIFT”), an 

interdisciplinary group of scientists and managers with knowledge and experience in the 

Willamette River, met numerous times over approximately the past two years to consider 

many of the above needs and whether there was enough information to quantify fish and 

wildlife needs for stored water in addition to the needs suggested by the BiOp target 

flows. In the end, the group essentially determined that it could not assemble enough data 

and information, in the time allowed, to make a recommendation for fish and wildlife 

needs other than the needs established in the BiOp. Suggested changes: We recognize 

that assessing additional fish and wildlife needs for stored water may seem unnecessary 

since meeting BiOp needs alone requires more stored water than the reservoirs can hold 

in conservation storage. However, the Report in some places analyzes proposed 

allocations as percentages of total need. Thus, total biologically optimal fish and wildlife 

needs should be estimated for that purpose. Total fish and wildlife needs also need to be 

considered in future management of stored water release. We recognize that gaps in 

available data and information make it difficult to estimate total fish and wildlife needs in 

the timeframe established for this study. However, our understanding is that total in-

stream flows of a river system can be estimated, at least in very general terms, using 

methodologies that require only limited information such as data on unregulated flow. 

These methodologies should be employed to create a general estimate of total in-stream 

flow needs, at least for purposes of discussing proposed allocations in a broader context 

of total needs met or unmet. At a minimum the Report should at least acknowledge that 

the “fish and wildlife” needs discussed are only the minimum needs of two fish species, 

and should reflect that in discussions regarding the percent of total needs met. 

 

56. If the Report continues to rely on BiOp targets as the proxy for fish and wildlife needs, 

the Report should at least make clear that this estimate of need will remain if the BiOp 

targets change for non-biological reasons (withdrawal of the BiOp for political reasons or 

legislative alteration of the ESA, for example). Suggested changes: Implied in comment.  

 

 

IV. FORMULATION OF ALTERNATIVES 

 

57. The section titled “Formulation of Alternative Plans” is confusing. Other than some 

general discussion about the no-action alternative, it seems to be primarily about 

alternatives for meeting municipal and industrial demand. In our view, alternatives 

should be used to determine needs. If alternatives are discussed separately, they should be 

discussed for all needs, considering least cost alternatives from financial and 

environmental standpoint. Suggested changes: move alternatives discussion to the 

demand analysis for municipal and industrial demand or include alternatives discussion 

for other needs in this section. 

                                                 
7 We understand the contention that the release season for stored water rules out use for ecological flows. However, 

we are not sure that is correct. The Report suggests stored water, under the rule curves, may be available as early as 

February. It does not seem to us to go without staying that no stored water could be helpful for ecological flows 

between then and when the reservoirs need to be empty again for flood storage.  
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58. The Report (p. 64) lists demands, including fish and wildlife demands, as “[p]eak season 

demands for WVP stored water.” In fact, as noted above, fish and wildlife demands are 

not “peak” demands but are estimated minimum demands for two species and have been 

artificially capped at conservation storage capacity. This makes later analysis based on 

percentage of need misleading. Suggested changes: Correct the language and include at 

least the full estimated need to meet BiOp flows. 

 

59. The no-action alternative appears to include a flawed assumption that irrigation contracts 

will increase above 95,000 acre feet. (See discussion above.) Suggested changes: In no-

action alternative, hold irrigation contracts at 95,000 acre feet. 

 

60. The alternatives evaluation for municipal and industrial demand incorrectly rejects 

conservation. The Report essentially concludes (p. 67) that municipal suppliers are 

already doing enough for conservation and that more conservation is not a reasonable 

alternative for meeting future demands. No analysis supports this conclusion. In fact, the 

analysis makes no allowance for declining per capita consumption (despite clear trends to 

that effect), does not address different rates of consumption among different suppliers 

(suggesting the higher rates could be brought down), assumes without analysis that 

current outdoor irrigation practices are acceptable (while listed fish go extinct), and that 

it’s okay for a supplier to lose to leaky pipes and bad accounting more than 10 percent of 

the water it diverts. Suggested changes: Include conservation to meet future demands. 

Include a robust analysis in the Report to address the issues including those noted here, 

along with relative cost estimates. 

 

61. The Report does not adequately evaluate interties with Portland as a potential source of 

future municipal supply. Our understanding is that the Portland system has considerable 

excess supply and could very reasonably supply water to many surroundings suburbs. 

Suggested changes: Implied in comment. 

 

62. The alternatives analysis does not adequately incorporate groundwater as an alternative 

for meeting future demands. The Report does not adequately explain the assumption that 

existing groundwater wells cannot be expanded. It concludes that new permits in deep 

confined aquifers are an alternative source of supply but does not seem to incorporate that 

alternative in the analysis to reduce demand for stored water. Suggested changes: Implied 

in comment. 

 

63. The cost analysis of alternatives considers only costs to the suppliers. Suggested changes: 

Evaluate alternatives in a way that considers other costs, including environmental costs. 

 

 

V. PROPOSED ACTION DEVELOPMENT 

 

This section includes a proposed allocation of conservation storage capacity and a 

proposed plan for managing releases. We comment on each of these below. 
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A. Proposed Allocation 

 

64. By giving supposed equal priorities to all needs, the proposed allocation provides too 

little water for fish and wildlife needs and too much water for municipal, industrial and 

irrigation needs. While the modeling and performance evaluations are complex and 

sometimes difficult to follow, the Report generally makes clear that the proposed 

allocation of stored water to fish and wildlife would not be enough to meet BiOp flow 

targets, and that allocating more stored water to fish and wildlife would allow the BiOp 

flow targets to be met more often. Meanwhile, municipal, industrial and irrigation uses 

are given allocations to meet an estimated equal share – actually a bigger share, as 

discussed above, because even the minimum fish needs are capped at conservation 

storage capacity – of everything the users are likely to want, not just their minimum 

needs. Presumably this is driven by some sense that treating every need equally is the 

fairest and easiest way to go. However, preventing extinction of two important fish 

species needs is more important than expanding (v. sustaining) irrigation and satisfying 

peak summertime demands for non-essential water uses such as watering lawns and 

landscaping. Suggested changes: Allocate all storage capacity to meeting BiOp targets 

and to other uses only when BiOp targets are met. Reduce allocations to municipal, 

industrial and irrigation to an estimated equal share – after adjusting percentage 

calculations as discussed above – of their clear minimum need (estimated with changes to 

calculations as suggested above). 

 

65. While purporting to allocate an equal percentage of need to all uses, the proposed 

allocation in fact shorts minimum fish needs while giving other demands 100% of their 

estimated maxim possible demand. The proposed allocation to fish and wildlife is 60% of 

the estimated minimum need already capped at conservation storage capacity and 

reduced by BiOp flow targets in low-water years. The Report claims the joint allocation 

to irrigation and municipal and industrial uses was an equal percentage of total need. 

However, a close reading shows that is not the case. First, irrigation contracts expected 

by 2020 (81,400 acre feet) are protected and removed from the total against which the 

reduction is calculated. This has the effect of both (a) allocating 100 percent to that 

demand (even though BiOp needs are every bit as much of a current demand) and (b) 

increasing the allocation to future irrigation contracts (because the 40% reduction is 

applied to a smaller number). Second, municipal demand was reduced by taking out 

demands for redundant supply on the assumption it was better met through the joint use 

water, with the remainder reduced to 100 percent of estimated 2050 demands. The 

irrigation demand, after deduction of expected contracts in 2020, was also simply reduced 

to 100 percent of estimated 2050 demands. Thus, through at least 2050, the consumptive 

uses will have an allocation sufficient to cover 100 percent of their generously estimated 

demands while fish will have an allocation sufficient for only 60 percent of their needs, 

which are here now. If the consumptive uses in fact use their full allocations by 2050, 

they will no doubt ask for the rest of their needs to be met from the joint use water. Thus, 

the consumptive uses are not in fact receiving less than their total demands (which are 

already inflated as discussed above). While the Report suggests the joint-use amount was 

determined first and that each need was given an equivalent percentage of the remaining 
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storage, the allocation actually appears to have given the consumptive uses 100 percent of 

what they needed through 2050, to have calculated that as a percentage of 2070 demands, 

to have applied that percentage to total fish needs, and to have called the remainder joint 

use. Suggested changes: Same as prior comment. Also, be transparent about how the 

allocation was determined and the order in which the amounts were derived. If the TSP 

continues with attempted equal reductions, make genuinely equal percentage reductions 

by including all irrigation allocations in the math (including existing contracts) and 

recognizing fish as a present need. 

 

66. The TSP allocates too much water to joint use and does not adequately explain the 

amount selected. The rationale for a joint use allocation is to save some water for future 

unknowns. However, while there are many future unknowns in municipal, industrial and 

irrigation needs, the minimum fish and wildlife needs – at least for the two species of 

threatened fish – are well documented and here now. The allocation of stored water 

should not fail to satisfy these immediate unmet needs so that more water can be reserved 

for future unknowns or other uses. Moreover, water in joint use will continue to be 

released at some point during the year and will, based on Water Resources Department 

policy, be treated as live flow subject to appropriation under new and existing water 

rights, which will continue to build reliance on stored-water releases that may later 

become protected for in-stream needs, thereby setting up the system for conflict. 

Suggested changes: Allocate joint use water to fish and wildlife. 

 

67. The Report should better define the nature of any “joint use” allocation. For example, 

will the water be available for contract by one of the authorized uses after that use 

contracts for all of its allocated share? The answer to that question will have a big impact 

on the effectiveness of the allocation in meeting needs. We believe the water should be 

available for contract so that it may be protected for fish and wildlife without another 

reallocation. Suggested changes: Implied in comment. 

 

 

B. Management Plan 

 

68. The management plan proposes to reduce all allocations (or contracts) proportionally 

when storage is inadequate to meet all needs. Instead the management plan should 

prioritize fish and wildlife needs until BiOp target flows are met. As noted above, the fish 

and wildlife needs addressed in the Report are not the perfect-world needs for all fish and 

wildlife. They are the minimum flows deemed necessary to keep two important fish 

species from going extinct. That should take priority over expanding irrigation and non-

essential peak-season water use. Moreover, the BiOp targets already include adjustments 

for different water-year types. Proportional reduction of contracts (or allocations) sounds 

fair in the abstract, but the circumstances here call for a more thoughtful prioritization 

that recognizes the built-in reductions already assumed in different water year types for 

the fish and wildlife allocations. Suggested changes: Make releases for municipal, 

industrial and irrigation contracts contingent on meeting all affected BiOp target flows; 

i.e., adopt Alternative 2. 
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69. The proposed management plan would “reduce” the joint use allocation to zero before 

requiring curtailment of contracts (or allocations) for other uses. This strikes us as purely 

theoretical unless contracts are written on the joint use water. (Because specific contracts 

for specific uses would take priority over uncontracted joint-use water anyway.) 

Moreover, joint use water is most likely to serve fish needs since those needs are most 

likely to need more water under contract (because the needs are here now) and since the 

water will be released one way or another each year and will therefore assist in meeting 

BiOp targets. (The only difference is that releases not under contract are subject to 

appropriation as live flow.) Thus, while reducing the “joint use” allocation first sounds 

like an obvious neutral choice, it would really be taking water from fish and wildlife 

needs. Suggested changes: Remove concept of reducing joint use water first. Prioritize 

BiOp flows and curtail other uses proportionally until BiOp flows are met (with 

contracted water, natural flow and other releases).  

 

70. The description of proportional reductions is not clear. The Report describes the selected 

management plan as follows: 

 

“[R]eleases of WVP stored water for the three dedicated use categories 

would be reduced only when the Joint Use portion of WVP conservation 

storage does not refill, and each use would be reduced by its proportional 

share, relative to contracted volumes, not allocated volumes.” 

 

(Report, pp. ix, 86 (emphasis in original).) It is not clear to us what this means. That the 

“proportional share” of each use is the volume under contract for that use as a percent of 

total contracts? Or that “proportional share” is the volume of allocation to the use as a 

percent of total allocation but that the “share” will be applied to reduce contracted 

volume? Some examples would be helpful here. Suggested changes: Describe the 

management plan more clearly and include some examples. 

 

71. The proposed management plan exempts existing irrigation contracts from any 

curtailment. The Report should explain whether that is a policy choice or a legal 

requirement. If only the former, existing contracts should not be exempted from the 

management plan. Releases to meet BiOp targets are every bit as much of a pre-existing 

use. Moreover, irrigation contracts should be subject to federal agencies meeting their 

obligations under the Endangered Species Act. Suggested changes: Implied in comments. 
 

 

VI. ENVIRONMENTAL CONSEQUENCES 

 

72. We remain skeptical, as stated in our scoping comments, that storage space in the 

reservoirs can be allocated without a complete Environmental Impact Statement under 

the National Environmental Policy Act. The Report characterizes the TSP as having 

insignificant impact relative to the continuation of present operations (the “no-action” 

alternative). Even assuming that the test for significance is only proposed action relative 

to no-action (instead of relative to other alternatives), we believe the impact will be 

significant. Presently, all of the stored water can be released for fish and wildlife needs 

and irrigation contracts can be issued for up to 95,000 acre feet. Assuming those contracts 
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are not subject to ESA compliance (a question that should be answered in the Report), 

that still leaves 1.5 million acre feet of stored water for fish and wildlife needs. The TSP 

would allow at least an additional 232,000 acre feet of stored water to potentially be 

taken off the table for meeting fish and wildlife needs. That water would eventually be 

released, and perhaps offer some help to fish and wildlife on the way down (before it gets 

diverted), but the timing of release would not be dictated by fish and wildlife needs, and 

the water would eventually be diverted somewhere along the way, reducing flow for fish 

before eventually returning (minus some amount of “consumptive use”), warmer and 

more polluted. The allocation also will potentially alter the timing of reservoir storage 

and releases in a way that significantly affects recreation in the reservoirs and 

downstream, all in the most populated region of the state. All of this seems significant to 

us.8 Suggested changes: Reconsider whether this process requires an EIS. 

 

73. The modeling of TSP performance relative to the BiOp, and the key assumptions, should 

be better explained. While the information can perhaps be gleaned from the appendixes, 

the Report should explain clearly: 

 

• How water other than water in the proposed allocation to fish and wildlife – including 

water allocated to joint use and water allocated to other uses, whether release 

pursuant to a contract or otherwise – is being counted toward attainment of BiOp 

flows. 

 

• How increases in future withdrawals are modeled to reduce flows, and at what points 

in the system. 

 

• Whether the modeling eventually accounts for full peak use of the allocations to other 

uses and, if not, why not. 

 

• Whether modeling of “no action” includes withdrawals under live-flow rights and 

whether, and to what extent, those withdrawals are eliminated in modeling of the TSP 

to reflect in-stream flow protection on water released for fish. 

 

• Whether modeling of “no-action” assumes irrigation contracts of more than 95,000 

acre feet. 

 

Suggested changes: Implied in comment. 

 

74. The Report assumes without explanation that small and/or infrequent misses of BiOp 

flow targets are not significant. Since the targets are minimum flows, any miss should be 

considered significant. Indeed, the Report (pp. 105-06) shows many instances in which 

the TSP would diminish compliance with the BiOp flow targets. Suggested changes: 

Implied in comment. 

                                                 
8 The analysis in the Report seems to assume that a no-action alternative would include irrigation contracts above 

95,000 acre feet. We think this is a flaw in the analysis. The BiOp requires re-consultation with the National Marine 

Fisheries Service to exceed the cap. The Report seems to assume NMFS will allow it but we don’t believe that 

assumption should be made. 
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75. The Report should model BiOp results for the TSP assuming full use of allocations to 

other uses. We understand that the modeling does not incorporate full use of the 

consumptive allocations but instead employs a different number for “expected use,” and 

that the consumptive use is modeled only to 2050. The analysis cannot reasonably use 

one set of numbers for expected use and another set of higher numbers for demand 

projections. Suggested changes: Implied in comment. 

 

76. The estimate of fish and wildlife needs does not evaluate needs and flows below Salem. 

The Report estimates stored water needs of fish and wildlife as the amount of storage 

necessary to meet flow targets in the BiOp. However, the lowest flow target in the system 

is at Salem. As noted in the Report, significant municipal, industrial and irrigation 

diversions occur below Salem. Presumably, fish need at least as much water below Salem 

as above it (likely more since water quality likely deteriorates as the water moves 

downstream). Suggested changes: Evaluate needs and flows below Salem and increase 

the estimate of fish and wildlife needs as appropriate. Again, we recognize that the needs 

evaluated already exceed storage capacity. However, this additional need should be 

evaluated for perspective on the extent to which particular needs are being met or not 

met. 

 

77. The evaluation of fish needs may have underestimated current and future diversions. Fish 

and wildlife needs for stored water were determined by modeling the stored water 

required to meet BiOp flows across the range of estimated flows from 1928 to 2008, 

adjusting all years to the same level of irrigation depletion. (Report, p. 101.) The 

irrigation adjustment was 278,000 acre feet. (App. C, p. 146.) As noted above, this is 

dramatically different from the estimate of current irrigation used in the irrigation needs 

assessment (658,200 acre feet in 2014). Moreover, it is not clear if the modeling to 

determine fish flow needs reduced flows for municipal and industrial diversions or if it 

considered the impacts of future growth in municipal, industrial and irrigation diversions. 

(We know the modeling for performance evaluation included these increases, but we are 

not sure if the needs estimate did.) Finally, depletions estimated in the modeling should 

take into account current and future groundwater withdrawals that may be hydrologically 

connected to surface flows. We cannot tell from the Report if the analysis did that. 

Suggested changes: Reconcile the discrepancy in current irrigation estimates (flow 

dataset and irrigation needs baseline) and explain accounting, in current and future needs 

assessments, for municipal and industrial diversions, increased irrigation and 

groundwater withdrawals; adjust modeling as appropriate.  

 

78. The Report does not adequately explain the accounting for irrigation contracts allowed 

under the current BiOp cap. At Page 143 in Appendix C, the Report describes an 

adjustment of 95,000 acre feet that was made to the determination of fish flow needs. As 

we read it, the estimate of stored water releases needed each year to meet fish flows was 

reduced by that amount. That seems to underestimate the stored water needs for fish 

flows in coming years. Suggested changes: Provide a better explanation of the adjustment 

described in the Report and its rationale, including whether the adjustment in fact has the 

effect of reducing the estimated fish flow needs by 95 Kaf in every year. 
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79. The Report does not account for changes in the hydrograph since 2008. The Report 

recognizes that climate change will affect the hydrograph of the Willamette Basin and all 

categories of need in the future. In general, the Report and TSP propose to address these 

impacts by reserving some of the stored water capacity for future allocation. However, 

the Report should at least attempt to adjust for change in the hydrograph that already 

have been place since the last year of flow data in the dataset and can be expected to take 

place between now and 2020. Suggested changes: Implied in comment. 

 

80. The Report and appendixes include several analyses purporting to show that the TSP 

would meet BiOp flow targets in a way that is not significantly different from a “no-

action” alternative. While that may help support a finding of no significant impact, and 

avoid the requirement of a full environmental impact statement, it also shows that the 

TSP is not achieving what should be a key objective – to improve performance relative to 

the BiOp. Suggested changes: propose alternatives that do significantly improve 

performance relative to BiOp flow targets.  

 

81. The Report should consider impacts to 2070, not just 2050. The Report indicates that was 

not done because effects beyond 2050 were considered too speculative. However, if that 

is the case, the TSP should not be estimating demands beyond 2050 or allocating storage 

capacity beyond 2050. Suggested changes: Model and analyze impacts to 2070 assuming 

full use of allocation and climate change.  

 

82. The Report incorrectly assumes (p. 95) that the TSP won’t have riparian impacts because 

flows would remain within the normal range of flows. However, as noted in reports from 

the SWIFT working group to the Corps, the timing of flows, not just the range, has 

significant impacts on the health of riparian vegetation such as black cottonwood trees. 

By changing who could control the timing of reservoirs, the TSP could affect the timing 

of flows and therefore could affect riparian vegetation. Thus, this issue should have been 

“carried forward” in the analysis. Suggested changes: Include this issue in the analysis of 

environmental impacts. 

 

83. The Report indicates (pp. 97-98) that the TSP could affect water temperatures by as much 

as 1.5 degrees Celsius in the Santiam rivers and possible other rives, and that it could 

increase fall temperatures in the mainstem, but does not explain the basis for its 

conclusion that these effects won’t be “significant.” Suggested changes: Explain 

conclusions and/or conduct full EIS. 

 

 

VII. PUBLIC COORDINATION/PROCESS 

 

84. The process should allow more time for public review and comment. After two years of 

primarily behind-the-scenes study, the Corps released its 172-page report and 846 pages 

of appendixes, much of it highly technical and complex. The Corps provided 45 days 

(later extended to 59 days) for the public to review those materials, to attempt to 

understand them, to obtain any additional documents necessary to understand them, and 
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to prepare and submit comments, with Thanksgiving, Christmas and New Year holidays 

in the middle of this period. We requested additional documentation to understand 

estimates of municipal need and did not receive those until nine days before the end of 

the initial comment period. Given the amount of water affected, the size of the area 

affected, the number of people affected, the number of people and groups interested, the 

lack of prior opportunity to participate in the process for formulating estimates of the 

various needs and allocations, the size and number of documents to review, and the 

complexity of the documents to be reviewed and of the subject matter, 59 days is not a 

reasonable amount of time for the public to become informed on the issues and prepare 

comments. Suggested changes: The project sponsors should provide an additional 

comment period of at least 90 days and make technical staff available to answer 

questions. 

 

85. The Report and appendices, while extensive, did not make available all information 

necessary for a critical evaluation of the demand estimates and other analysis. (See Davis 

Report, pp. 3, 10.) Suggested changes: Make available or any further public review 

period all documents related to preparation of the Report and appendices.  

 

86. We are also concerned that the Corps’ determination to meet internal timelines will not 

allow sufficient time to fairly consider the comments submitted on the Report and TSP, 

to conduct additional analysis and modeling as appropriate, and to revise the documents 

accordingly. Suggested changes: Revise internal schedule to allow additional time for 

additional public comment, consideration of comments, revised analysis and revision of 

the Report and TSP as appropriate. 

 

87. The Report does not address the scoping comments noted in the report (p. 127). For 

example, the Report notes comments encouraging inclusion of all fish and wildlife needs 

in “demand” estimates, yet the Report suggests the process never set out to look at 

anything besides the needs of ESA-listed fish and does not address the several requests 

for it to do otherwise. Suggested changes: Address the comments made in the scoping 

process. 

 

88. Project sponsors pre-determined the NEPA issues. At several early “stakeholder” 

meetings after the process was re-initiated (approximately two years ago), agency 

officials said they planned to address NEPA issues with an EA and a finding of no 

significant impact. Such a pre-determination is inconsistent with NEPA. The EA is 

supposed to be a sincere attempt to determine if there will be significant impact, not just a 

justification for the finding that the federal action agency wants to make. Davis v. Mineta, 

302 F.3d 1104, 1112 (10th Cir. 2002). 

 

 

VIII. CONCLUSION 

 

 Thank you for considering our comments on these important issues. As discussed above, 

we encourage the Corps to revise its EA to find that reallocation of the storage space in its 

Willamette basin reservoirs is a major federal action significantly affecting the quality of the 
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human environment and to prepare a full environmental impact analysis considering all 

reasonable alternatives. We encourage the Corps to include in this review and analysis a 

complete review of related issues, including issues such as rule curves for the reservoirs and 

storage reserved for hydropower. In the alternative, we encourage the Corps to revise the Report 

and TSP consistent with our comments above.  

 

     Sincerely, 

 

     Brian Posewitz 
 

     WaterWatch of Oregon 

     By: Brian Posewitz, Staff Attorney 
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MEMORANDUM  

For: Brian Posewitz, WaterWatch of Oregon 

From: John Davis 

Date: 27 December 2017 

Subject: Review of Municipal and Industrial Water Demand Projections for Willamette Reallocation 

Project  

1 Background 

The Willamette Basin Review, commonly referred to as the reallocation study, is a feasibility study 

sponsored by the Oregon Water Resources Department. The department is working with the U.S. Army 

Corps of Engineers to examine whether operational changes or modifications in the storage allocation 

for the Willamette Valley Project’s reservoirs would better serve present and future water needs in the 

basin. The draft feasibility report was released for public comment on 7 November, 2017 and comments 

were originally due on 22 December 2017. The due date for comments has been extended to 28 

December, 2017. 

The draft report includes projections of the amounts of stored water needed in the future in the 

Willamette Basin for municipal and industrial purposes, agricultural purposes, and for fish and wildlife. 

Appendix A to the feasibility report includes the projections of water use for municipal and industrial 

purposes. 

2 Terms of Reference 

 WaterWatch of Oregon asked John Davis, an environmental engineer, to review the projections of 

water use for municipal and industrial purposes. This memorandum contains the results of the review.    

3 Qualifications to Perform Review 

I hold a bachelor’s degree in civil engineering, awarded by the University of London in 1965, and a 

master’s degree in sanitary/environmental engineering, awarded by the University of California at 

Berkeley in 1971. I have worked as a consulting engineer for almost 50 years, primarily as a planner of 

water and wastewater systems. In the course of my work, I have prepared water demand projections for 

the San Francisco Bay Area, the Turlock and Modesto area in California’s Central Valley, and Clatsop, 

Yamhill and Polk counties in Oregon. In 2014, on behalf of Mercy Corps, a Portland-based aid agency, I 

prepared a water supply plan for Bukavu, a city with a population of more than one million in the 

Democratic Republic of Congo. The project included the compilation of existing water use data and 

projection of future water use. I also served as WaterWatch of Oregon’s representative on a committee 

advising the City of Portland on whether to modify its water rate structure to encourage water 

conservation.       
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4 Overview of Method Used to Make Municipal and Industrial Water Demand Projections by Project 

Proponents 

The project sponsor examined Oregon’s water rights records for the Willamette Basin and identified 500 

municipal water rights held by 102 municipal and industrial water purveyors. After a review of planning 

documents, it was determined that 12 of the water purveyors did not obtain their raw water from the 

Willamette River or its tributaries. Current population and water use data were obtained for each of the 

remaining 90 municipal water purveyors. Population projections were then made for each municipal 

water purveyor’s service area to the year 2070. The population projections were made using two 

sources; the Oregon Office of Economic Analysis’ population forecast to 2050, and the Regional Water 

Providers Consortium’s population forecasts to 2045. The project sponsor reconciled the differences 

between the two forecasts and extended them to 2070. The 90 water systems were then divided into six 

groups based on population size. Twenty-four systems fell within the less-than-1,000 population group 

and three systems fell within the greater than 100,000 population group. 

Information on water user types, water use rates, and the volume of unaccounted-for-water was 

available for somewhat over half of the of the water supply systems that obtain their water from 

sources within the Willamette Basin. Generally, better information was available for the larger systems. 

For systems where information was available, the project sponsor used that information in their 

projections of future water use. For systems where information was not available, values of pertinent 

parameters were estimated based on the information from the systems within the same population 

group with reliable information. The estimated values of pertinent parameters were used to make water 

demand projections for the systems without reliable information. 

Projections were made for the annual amount of water needed for municipal and industrial purposes for 

the years, 2020, 2030, 2040, 2050, 2060 and 2070. Two projections of the annual amount of water 

needed were made, one assuming no change from current conditions in the proportion of unaccounted 

for water and the other assuming a reduction in the proportion to 10 percent. Projections were also 

made for the amount of water needed for municipal and industrial purposes during the peak water use 

season with that season defined as from 1 June to 30 September. Two estimates of the amount of water 

needed in the peak season were made, one using the maximum per capita water use rate in the peak 

season and the other using the average per capita water use rate in the peak season. 

Although water demands were calculated in several different ways, the water demands used to 

calculate municipal and industrial demand deficits were those that assumed a continuation of current 

unaccounted-for-water proportions and peak season use calculated assuming that the peak day demand 

would occur every day in the peak season. These assumptions work to maximize the size of the 

municipal and industrial water demand deficit.  

A separate analysis was made to estimate water demand for industries that obtain their water directly 

from a water source rather than from a municipality or other water purveyor. The estimate was then 

added to the peak season water demand calculated assuming that the peak day demand would occur 

every day in the peak season. 
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5 Review of Water Demand Projections in Appendix A 

5.1 Limitations 

The way the project sponsor chose to limit the information provided in Appendix A made it difficult to 

conduct a thorough review of the municipal and industrial water demand projections. The 90 individual 

water purveyors in the study are not identified in the study nor are the water demand projections for 

the 90 individual water purveyors provided in the appendix. Instead, water demand projections for 

groups of purveyors based on their population are presented in the appendix. This masks the results for 

any individual water purveyor and consequently made it difficult to compare information in Appendix A 

with information from individual purveyor’s water management and conservation reports. Individual 

purveyor’s water management and conservation plans are the source of much of the information in 

Appendix A, and the inability of a reviewer to compare the information in Appendix A and the 

information in the individual plans makes it difficult to verify that the municipal and industrial water 

demand projections are reasonable.  

WaterWatch of Oregon requested the water demand projections for individual water purveyors from 

the project sponsor but the information was not sent to WaterWatch of Oregon until 13 December, 

2017, just nine days before what was then the end of the comment period. The project sponsor did not 

distribute the water demand projections for individual water purveyors to others on its mailing list for 

the Willamette reallocation project that may be interested in reviewing the projections. 

My review of the municipal and industrial water demand projections had to begin early enough to 

inform WaterWatch of Oregon’s comments on the draft feasibility plan that must be submitted by 29 

December 2017. Of necessity, I began the review before I had received the identification of the 90 water 

purveyors in the study and the water demand projections for the individual water purveyors. As noted 

above, the project sponsor divided the 90 water purveyors into six groups based on population. Three 

water purveyors were included in the group encompassing purveyors with service area populations of 

over 100,000 and could be identified fairly easily. It was virtually impossible to identify the 87 water 

purveyors that have service area populations of less than 100,000 based on the information provided in 

Appendix A. Consequently, my initial review focused on the three water purveyors that I could identify. 

The total population of the service areas of the three agencies is 573,700, or about 35 percent of the 

populations of the service areas of all 90 water purveyors. 

The three water purveyors with populations greater than 100,000 are the Tualatin Valley Water District, 

Eugene Water and Electric Board, and the city of Salem. The Tualatin Valley Water District serves parts 

of the cities of Beaverton, Hillsboro and Tigard. The Eugene Water and Electric Board serves the city of 

Eugene and parts of the city of Springfield. My initial review of the water demand projections focused 

on these three water purveyors because all three have published water management and conservation 

plans and it is therefore possible to compare information in their plans with the consolidated 

information for the group of water purveyors with service area populations of more than 100,000, 

contained in Appendix A. On receipt of the information on the individual water purveyors and their 

WATERWATCH COMMENTS, EXHIBIT 1, PAGE 003



 

4 
 

projected future water demands on 13 December, 2017 I updated my review of the three largest water 

purveyor’s using the new information. 

The detailed information on individual water purveyors, had it been provided in Appendix A, would have 

enabled a thorough review of the demand projections for all 90 water purveyors. Because of the late 

arrival of the detailed information, my review primarily focuses on the three water purveyors with the 

largest service area populations. Review of the other 87 water purveyors is necessarily limited. 

In addition, as noted previously, although water demands were calculated in several different ways, the 

water demands used to calculate municipal and industrial demand deficits were those that assumed a 

continuation of current unaccounted-for-water proportions and peak season use calculated assuming 

that the peak day demand would occur every day in the peak season. These assumptions work to 

maximize the size of the municipal and industrial water demand deficit. Consequently, my review 

focused on the water demand estimates in Appendix A that were calculated using these assumptions.  

5.2 Average Per Capita Water Use 

Average per capita use for a water purveyor is the total amount of water that the purveyor produces 

divided by the population of the purveyor’s service area.  

5.2.1 Unaccounted-for-Water 

Unaccounted-for-water is finished water that is produced by a water purveyor but which is not recorded 

by water meters at the premises of water users. Most of it is probably attributable to leakage from pipes 

and other water system components, but some may be attributable to unmetered use of water for fire-

fighting and water system flushing. Table 4-2 in Appendix A shows median values of unaccounted-for-

water for the 53 water purveyors for whom data existed and an overall median of 13 percent. Generally, 

the smaller water systems report higher percentages of unaccounted-for-water than the larger systems. 

The median value for the three water purveyor’s with the largest service area populations, Tualatin 

Valley Water District, Eugene Water and Electric Board and the city of Salem is reported as 7 percent. 

Tualatin Valley Water District, Eugene Water and Electric Board and the city of Salem report 

unaccounted-for-water proportions of 5 percent, 7.2 percent and 22 percent, respectively. 

As noted in Appendix A, an unaccounted-for-water proportion of 10 percent is generally seen as 

acceptable. Well-managed water purveyors can achieve lower proportions of unaccounted-for-water as 

evidenced by the records of the Tualatin Valley Water District and the Eugene Water and Electric Board. 

The project sponsor made projections of water demand using two different assumptions; the first 

assumes current proportions of unaccounted-for-water and the second assumes that the proportions of 

unaccounted-for-water would be reduced to 10 percent. The second set of projections is the only 

reasonable one. As water scarcity and water costs increase, it is very unlikely that proportions of 

unaccounted-for-water greater than 10 percent will be tolerated in all but the smallest water systems.          
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 5.2.2 Project Sponsor’s Calculation of 2015 Average Per Capita Water Demand 

Table 1 shows population, projected total annual municipal and industrial water demand in the 

Willamette Basin in acre-feet, and average per capita water demand in gallons per day for the years 

2015, 2020 and 2070. The population data and the water demand projections were obtained from 

Tables 3-3, 5-2, and 5-3 in Appendix A. The per capita water demand was calculated from the data in the 

tables. In 2015, the base case condition, the project sponsor estimated the average per capita water 

demand to be 148 gallons per day, assuming current proportions of unaccounted-for-water. 

Table 2 shows population, projected total annual municipal and industrial water demand for the three 

water purveyors with populations in excess of 100,000 in acre-feet, and average per capita water 

demand in gallons per day for the years 2015, 2020 and 2070. The population data and the water 

demand projections were obtained from Tables 3-3, 5-2, and 5-3 in Appendix A and the per capita water 

demand was calculated from the data in the tables. In 2015, the base case condition, the project 

sponsor estimated the average per capita water demand for the three agencies to be 164 gallons per 

day assuming current proportions of unaccounted-for-water. 

The detailed information for individual water purveyors received on 13 December, provides the project 

sponsor’s estimates of 2015 average per capita water demands for the Tualatin Valley Water District, 

the Eugene Water and Electric Board, and the city of Salem. They are 117 gallons per day, 160 gallons 

per day, and 218 gallons per day, respectively. A population-weighted average per capita water demand 

for the three purveyors calculates to be 164 gallons per capita day. This confirms the project sponsor’s 

consolidated value provided in Appendix A.  

The Tualatin Valley Water District is one of the three water purveyors in the Willamette Basin with a 

service area population of over 100,000 people. The district’s most recent water management and 

conservation plan is dated December 2014. Table 3 shows service area population, total annual water 

production and average per capita water demand in gallons per day for the years 2007 through 2013. 

The service area population and average daily water demand were obtained from Exhibits 2-3 and 2-5 in 

the district’s water management and conservation plan. The per capita water use was calculated from 

data in the two exhibits. The average per capita water use for the period 2007 to 2013 showed a 

declining trend. The 2013 value was 84 gallons per day and average value for the period was about 98 

gallons per day.    

The Eugene Water and Electric Board’s most recent water management and conservation plan is dated 

January 2012. Exhibit 2-9 in the water management and conservation plan shows service area 

population, average daily water demand and average per capita water demand in gallons per day for the 

years 2000 through 2009. It is reproduced in Table 4. The average per capita water use for the period 

2000 to 2009 showed a declining trend. The 2009 value was 144 gallons per day and the average value 

for the period was 168 gallons per day.    

The city of Salem’s most recent water management and conservation plan is dated November 2014 and 

provides somewhat less information than the plans for the Tualatin Valley Water District and the Eugene 

Water and Electric Board. In 2012 the service area population was 187,863, total annual water demand 
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in fiscal year 2011/2012 was 9,357 million gallons and average per capita water use was 136.5 gallons 

per day. An earlier version of the city’s water management and conservation plan dated March 2009 

indicated that the service area population in fiscal year 2006/2007 was 182,855. Table 5 shows 

population, average daily water demand and per capita water demand for the period 2006/2007 

through 2011/2012. Population for the years between 2006/2007 and 2011/2012 was estimated 

assuming equal population increases in the intervening years. Again per capita water use showed a 

declining trend.      

Table 6 shows information on per capita water demand for the three largest water purveyors from 

different sources. The first column in the table shows information on 2015 per capita water use rates 

provided by the project sponsor on 13 December, 2017 and used in the project sponsor’s water demand 

projections. The second column shows per capita water use rates averaged over all years for which 

there is information in the three water purveyor’s most recent water management and conservation 

plans. The third column shows the per capita water use rate in the most recent year reported in the 

water purveyor’s water management and conservation plans. The last line in the table compares 

consolidated population-weighted values of per capita water demand for the three water purveyors 

obtain from the two sources. It is notable that the values reported in the water management and 

conservation plans are considerably lower than those used by the project sponsor to make the 

municipal and industrial water demand projections in the feasibility study. It is not clear why the 

consolidated 2015 per capita water demand rates used for the three agencies by the project sponsor do 

not match those in the agencies’ water management and conservation plans. No explanation for the use 

of higher per capita use rates is offered in Appendix A.  

5.2.3 Project Sponsor’s Projected Future Average Per Capita Water Demand     

As shown in Table 1, the project sponsor estimated that the population of the service areas of the 90 

water purveyors in 2070 will be 2,901,600 and that water demand will be 477,200 acre-feet. This 

corresponds with an average per capita water demand for the 90 water purveyors of 146.8 gallons per 

day. The projected 2070 per capita demand of 146.8 gallons per day for the 90 water purveyors is very 

similar to the project sponsor’s estimate of the 2015 baseline per capita demand for the 90 water 

purveyors of 147.9 gallons per day.  

As shown in Table 2, the project sponsor estimated that the population of the service areas of the three 

largest water purveyors in 2070 will be 1,000,100 and that water demand will be 182,400 acre-feet. This 

corresponds with an average per capita water demand of 162.8 gallons per day. The projected 2070 per 

capita demand of 162.8 gallons per day is very similar to the project proponent’s estimate of the 2015 

baseline per capita demand of 163.7 gallons per day. This seems improbable for the reasons noted 

below. 

5.2.4 Trends in Average Per Capita Water Use   

All three or the largest water purveyors in the study area report declining per capita water demand in 

their most recent water management and conservation plans. Stated another way, per capita water 

rates are declining in the water service areas that contain about 35 percent of the total population in the 
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study area. Per capita water demand is declining for several reasons including the fact that the three 

water purveyors’ have customer outreach and communication programs designed to promote water 

conservation. As urban development and redevelopment proceeds, an increasing proportion of the 

structures within the water purveyor’s service areas are fitted with water conserving devices and more 

of the appliances in older structures are replaced with newer more efficient appliances. Furthermore, 

the density of dwellings in Oregon’s urban areas are increasing in response to land use restrictions and 

rapidly climbing real estate values and rents. Increasing density tends to reduce average and particularly 

peak per capita water use because the amount of landscaping per housing unit is reduced and 

consequently less water is used outside homes. Finally, as water and wastewater treatment costs 

increase, businesses that obtain their water and wastewater treatment services from municipalities 

have a strong incentive to purchase water saving equipment and adopt water saving practices.   

It is very unrealistic for the project sponsor to assume that per capita water demand for the 90 water 

purveyors 50 years hence will be the same as it is today. The water management and conservation plans 

of the three largest water purveyors in the reallocation study area show strong evidence of a declining 

trend in per capita water demand. There was limited time to check data for the smaller water purveyors 

in the study area, but two which I was able to check, the cities of Oregon City and West Linn, showed a 

declining trend in per capita water demand similar to that experienced by the larger purveyors (See 

Tables 7 and 8). Many other municipalities in the west are similarly experiencing declining per capita 

water demand, including Portland, Seattle and San Francisco.  The project sponsor’s future water 

demand estimates entirely ignore this well documented declining trend in per capita demand and 

assume that the programs that state and individual water agencies are implementing to encourage 

water conservation will be completely ineffective. Consequently, they greatly overstate likely 2070 

municipal and industrial water demand.   

5.3 Peak Per Capita Water Demand 

Water use in Oregon is highest in the summer months and it is in the summer that the maximum day 

demand occurs. Most of the difference between summer and winter household water use is attributable 

to landscape irrigation.  

The project sponsor assumed that Oregon’s peak water use occurs in the 122-day period from 1 June to 

30 September. The project sponsor calculated seasonal water demand using two methods. The first 

method assumed that the maximum day demand would occur every day in the peak season; the second 

method assumed that the average day demand for the 122-day peak season would occur every day in 

the season. The first method produces an entirely unrealistic estimate of peak season demand. Although 

the peak day demand could occur on any day in the 122-day period it most certainly will not occur on 

every day in the period. For it to do so would require every day in the summer to be as hot and dry as 

the hottest and driest day. This is obviously inconceivable.  

The project sponsor used the peak water demands calculated using the first method to estimate the 

municipal and industrial water supply deficit for the reallocation study and for that reason they the only 

ones discussed further in this technical memorandum.    
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5.3.1 Project Sponsor’s Calculation of 2015 Peak Per Capita Water Demand 

 Table 9 shows population, projected peak season municipal and industrial water demand in the 

Willamette Basin in acre-feet, and peak season per capita water demand in gallons per day for the years 

2015, 2020 and 2070. Peak season demand was calculated using the maximum daily demand during the 

peak season. The population data and the water demand projections were obtained from Tables 3-3, 5-8 

and 5-9 in Appendix A. The per capita water demand was calculated from data in the tables. In 2015, the 

base case condition, the project proponents estimate the peak per capita water demand to be 294 

gallons per day assuming current proportions of unaccounted for water.  

Table 10 shows population, projected peak season municipal and industrial water demand for the three 

water purveyors with populations in excess of 100, 000 in acre-feet, and peak season per capita water 

demand in gallons per day for the years 2015, 2020 and 2070. Peak season demand was calculated using 

the maximum daily demand during the peak season. The population data and the water demand 

projections were obtained from Tables 3-3, 5-8 and 5-9 in Appendix A and the per capita water demand 

was calculated from data in the tables. In 2015, the base case condition, the project proponents 

estimate the average per capita water demand for the three agencies to be 314 gallons per day 

assuming current proportions of unaccounted for water. 

The detailed information for individual water purveyors that was received on 13 December, provided 

the project sponsor’s estimates of 2015 peak per capita water demands for the Tualatin Valley Water 

District, the Eugene Water and Electric Board, and the city of Salem. They are 239 gallons per day, 353 

gallons per day, and 358 gallons per day, respectively. A population-weighted peak per capita water 

demand for the three purveyors calculates to be 314 gallons per capita day. This confirms the project 

sponsor’s consolidated value provided in Appendix A.  

Table 11 shows information on per capita water demand for the three largest water purveyors from 

different sources. The first column in the table shows information on 2015 peak per capita water use 

rates provided by the project sponsor on 13 December, 2017 and used in the project sponsor’s water 

demand projections. The second column shows peak per capita water use rates averaged over all years 

for which there is information in the three water purveyor’s most recent water management and 

conservation plans. The third column shows the peak per capita water use rate in the most recent year 

reported in the water purveyor’s water management and conservation plans. The last line in the table 

compares consolidated population-weighted values of peak per capita water demand for the three 

water purveyors obtain from the two sources. It is notable that the values reported in the water 

management and conservation plans for two out of three water purveyors are considerably lower than 

those used by the project sponsor to make the municipal and industrial water demand projections in the 

feasibility report. It is not clear why the consolidated 2015 peak per capita water demand rates used for 

the three agencies by the project sponsor do not match those in the agencies’ water management and 

conservation plans. No explanation for the use of higher peak per capita use rates is offered in Appendix 

A.  
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5.3.2 Project Sponsor’s Projected Future Per Capita Water Demand     

As shown in Table 9, the project proponent projects that the population of the service areas of the 90 

water purveyors in 2070 will be 2,901,600 and the peak water demand will be 316,600 acre-feet. This 

corresponds with an average peak per capita water demand of 290 gallons per day. The projected 2070 

peak per capita demand of 290 gallons per day is very similar to the project proponent’s estimate of the 

2015 baseline peak per capita demand of 294 gallons per day. 

As shown in Table 10, the project proponent projects that the population of the service areas of the 

three largest water purveyors in 2070 will be 1,000,100 and the peak water demand will be 115,800 

acre-feet. This corresponds with an average peak per capita water demand of 309 gallons per day. The 

projected 2070 peak per capita demand of 309 gallons per day is very similar to the project proponent’s 

estimate of the 2015 baseline peak per capita demand of 314 gallons per day. This seems improbable for 

the reasons noted below. 

5.3.3 Trends in Peak Per Capita Water Use 

As discussed above, in recent years, many water purveyors have experienced a declining trend in 

average per capita water use. This is not unexpected; it would be surprising if it hadn’t occurred. 

Oregon’s administrative regulations call for the installation of water saving devices in new construction 

and require municipalities to prepare water management and conservation plans that show that they 

are not wasting water before the state will extend their water rights permits. In addition, many water 

purveyors understand that the least expensive water available to them is conserved water and are 

implementing their own water conservation programs.        

Although per capita water demands cannot be expected to decline indefinitely, it is unreasonable for the 

project proponents to assume that peak per capita water demand for the 90 water purveyors 50 years 

hence will be the same as it is today. The water management and conservation plans of the three largest 

water purveyors in the reallocation study area show strong evidence of a declining trend in per capita 

water demand and this can be expected to continue for a number of years. Peaking factors have been 

fairly stable in recent years indicating that declines in the average daily per capita water demand will be 

reflected by similar declines in maximum day per capita water demand. 

5.4 Self-supplied Industries 

Self-supplied industries are industries that do not obtain their water from a municipal system but 

instead divert water directly from a surface or groundwater source. The information provided in 

Appendix A is too sketchy to enable an independent check of the water demand projections for self-

supplied industries. However, the author of Section 8 in Appendix A acknowledges that the projections 

are “conservative”; that is, overestimates.      

5.5 Use of 2070 Peak Demands to Determine Municipal and Industrial Water Demand Deficit 

Water demand in Oregon is highest in the summer and early fall and it is then that the maximum day 

demand occurs. It is also the time when flow in many rivers is at its seasonal minimum. 
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A water purveyor must be able to provide water on the maximum day without restrictions on service. If 

a water purveyor has very little storage in its system and only a single source of water then the amount 

of water it draws from that source must be is approximately equal to the amount delivered to 

customers on the maximum day. This is the case for some of the smaller water systems in the study 

area. Many of the larger systems do not have to meet the full maximum day demand by drawing water 

from their primary source because they have more than one source of water and the ability to store 

water. For example, Tualatin Valley Water District and the city of Salem have access to aquifer storage 

and recovery systems. When surface water supplies are abundant the agencies place water into 

groundwater storage and withdraw it when surface water supplies are scarce. Some of agencies have 

groundwater wells which they can use to supplement surface water sources in order to meet peak 

demands. Some agencies calculate peak day demand as the average of the three highest demand days 

because they have sufficient storage within their system to meet peak day demand from a combination 

of the primary source and storage. 

Having access to several water sources and storage is advantageous because it reduces the risk of water 

shortages and enables a water purveyor to reduce adverse environmental impacts on its primary surface 

water source. As noted above, water demand is at its greatest when river flow is low and so the impact 

of water withdrawal on a river can be mitigated by the use of water from an alternative source or water 

placed in storage during times when water demand is low and river flow abundant.   

The project sponsor’s analysis does not take account of the differences between water purveyors with 

respect to water sources and access to storage but treats all purveyors as if they have to meet the entire 

maximum day demand from their primary source. This is a crude simplification that exaggerates peak 

day water demand. The exaggeration is compounded by the fact that the project sponsor assumes that 

the peak day demand must be met on every day in the 122-day peak water demand season.   

6 Findings 

Public Review  Neither the draft feasibility report nor Appendix A provide the information necessary to 

enable a thorough public review of the project sponsor’s municipal and industrial water demand 

projections. Neither document contains the water demand projections for individual water purveyors 

that make possible a thorough public review.   

Unaccounted-for-Water The project sponsor’s water demand projections assumed that the proportions 

of unaccounted-for-water would remain the same between 2015 and 2070. This assumption is 

unrealistic. Unaccounted-for-water represents wastage and loss of revenue and all well-managed water 

agencies seek to minimize it. As water supplies become more limited and expensive in the future, 

avoiding waste and loss of revenue will become even more important. It is very difficult to believe that 

the 90 water purveyors in the study area, many of whom have active leak detection programs, will 

achieve no reduction in the proportion of unaccounted-for-water in their service areas in the next 55 

years. 

2015 Baseline Average Water Demand Estimates An independent check of the project sponsor’s 

estimates of 2015 average water demand for the three largest water agencies in 2015 indicates that the 
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estimates are substantially overstated. The project proponent’s baseline average per capita water use 

rates for the three agencies are about 20 percent higher than the average per capita water use rates 

shown in the three agencies’ water management and conservation plans. Because the project sponsor’s 

estimates of 2015 baseline average water demand for the three agencies cannot be reconciled with 

information from the source documents it casts doubt on the estimates for the other 87 agencies. 

2015 Baseline Peak Water Demand Estimates An independent check of the project sponsor’s estimates 

of 2015 peak water demand for the three largest water agencies in 2015 indicates that the estimates are 

substantially overstated. The project proponent’s baseline peak per capita water use rates for the three 

agencies are about 30 percent higher than the peak per capita water use rates shown in the three 

agencies’ water management and conservation plans. Because the project sponsor’s estimates of 2015 

baseline peak water demand for the three agencies cannot be independently confirmed using the 

source documents it casts doubt on the estimates for the other 87 agencies. 

2070 Average and Peak Water Demand Estimates There are two reasons why the project sponsor’s 

estimates of 2070 average and peak water demand estimates are substantially overestimated. The first 

reason is that the 2015 average and peak values, which are the starting point for the water demand 

projections, are themselves overstated. The second is that the projections for all 90 water purveyors 

assume that average and peak daily per capita water demand rates will remain constant for the next 75 

years despite the fact that many water agencies in Oregon are experiencing declining daily per capita 

water use rates. 

Use of Peak Day Demand to Represent Seasonal Demand The project sponsor assumes that a water 

purveyor must be able to supply the peak day demand on every day in the 122-day peak water demand 

season. This is at odds with reality and results in a substantial overestimate of water demand.  

Effects of Storage and Multiple Water Sources The project sponsor’s water demand estimates ignore the 

effect of water storage and multiple water sources. Many water purveyors have access to storage and 

more than one water source. Consequently, they do not have to meet peak day demand solely from 

their primary water source. The project sponsor assumes that all water purveyors must meet peak day 

demand from their primary water source. This is a simplification that exaggerates peak season water 

demand. 

7 Conclusions and Recommendations 

Throughout the report when an assumption is made that affects municipal and industrial water demand, 

the project sponsor makes what it refers to as a “conservative” assumption. The appendix itself includes 

an acknowledgement that a “conservative” estimate is in fact an overestimate (Section 8-1). The 

overestimates of unaccounted-for-water and 2015 average and peak daily per capita water demand, the 

lack of acknowledgement of declining average and peak daily per capita water demands, and the use of 

the peak day demand to represent the seasonal peak demand build on each other to produce grossly 

inflated estimates of municipal and industrial water demand in 2070.  These estimates cannot be 

supported by evidence and do not represent a reasonable and realistic portrayal of Oregon’s likely 

future water use.  

WATERWATCH COMMENTS, EXHIBIT 1, PAGE 011



 

12 
 

The water demands for the 90 water purveyors should be recalculated using assumptions that are 

realistic, supportable by evidence, and consistent with best engineering practice. The projections for 

future municipal and industrial water demand should represent the most probable future scenario 

rather than a scenario that is extreme, improbable, and greatly inflates future municipal and industrial 

water demand. 

Table 1 Project Sponsor’s Estimate of Water Demand in Entire Study Area 

 Year 2015 Baseline Year 2020 Year 2070 

Water demand (acre-feet) 268,200 291,200 477,200 

Population 1,619,100 1,760,700 2,901,600 

Per capita demand (gallons/day) 148 148 147 

Per capita demand with reduced losses (gallons/day) 141 141 140 

 

Table 2 Project Sponsor’s Estimate of Water Demand in Service Areas of Tualatin Valley Water District, 

Eugene Water and Electricity Board and City of Salem 

 Year 2015 Baseline Year 2020 Year 2070 

Water demand (acre-feet) 105,200 113,000 182,400 

Population 573,700 618,300 1,000,100 

Per capita demand (gallons/day 164 163 163 

Per capita demand with reduced losses (gallons/day) 155 154 153 

 

Table 3 Water Demand in Tualatin Valley Water District Service Area   

Year Average daily demand (mgd) Population Average per capita demand (gallons/day) 

2007 22.28 196,596 113 

2008 22.02 199,663 110 

2009 20.55 200,872 102 

2010 18.86 202,166 93 

2011 18.56 205,236 90 

2012 19.14 207,849 92 

2013 17.8 211,361 84 

Average   98 
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Table 4 Water Demand in Eugene Water and Electricity Board Service Area  

Year Average daily demand (mgd) Population Average per capita demand (gallons/day) 

2000 30.4 160,514 189 

2001 28.2 162,361 174 

2002 29.1 164,229 177 

2003 30.1 166,118 181 

2004 28.9 168,029 172 

2005 27.5 169,549 162 

2006 29.4 171,984 171 

2007 28.5 177,079 161 

2008 27.1 178,009 152 

2009 26.0 180,489 144 

Average   168 

 

Table 5 Water Demand in City of Salem Service Area  

Year Average daily demand (mgd)  Population Average per capita demand (gallons/day) 

2006-2007  182,855  

2007-2008 29.46 183,857 160 

2008-2009 28.66 184,859 155 

2009-2010 27.99 185,860 151 

2010-2011 26.53 186,862 142 

2011-2012 25.64 187,863 136 

Average   149 

 

Table 6 Comparison of 2015 Average Per Capita Water Use Rates from Different Sources (gallons/day) 

 Project 
Sponsor’s 
Estimate 

Average from Water 
Management and 

Conservation Plans 

Most Recent from Water 
Management and 

Conservation Plans 

Tualatin Valley Water 
District 

117 98 84 

Eugene  160 168 144 

Salem 218 149 136 

Population-weighted  
Consolidated Value 

165 138 121 
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Table 7 Water Demand in the City of Oregon City 

Year Average daily demand (mgd) Population Average per capita demand (gallons/day) 

1998 3.57 22,560 158 

1999 3.41 23,405 146 

2000 3.49 26,200 133 

2001 3.65 26,680 137 

2002 3.76 27,270 138 

2003 4.03 28,100 143 

2004 4.02 28,370 142 

2005 3.93 28,965 136 

2006 4.16 29,540 141 

2007 3.88 30,060 129 

2008 3.73 30,405 123 

Average   139 

 

Table 8 Water Demand in City of West Linn 

Year Average water demand (mgd) Population Average per capita demand (gallons/day 

1998 2.9 21,965 133 

1999 3.1 23,395 131 

2000 3.2 23,000 137 

2001 3.0 23,650 129 

2002 3.4 23,990 140 

2003 3.4 23,980 142 

2004 3.3 23,970 138 

2005 3.0 24,075 125 

2006 3.1 24,615 126 

2007 3.0 24,180 122 

2008 2.4 24,400 100 

Average   129 
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Table 9 Project Sponsor’s Estimate of Peak Season Water Demand in Entire Study Area based on Peak 

Day Demand 

 Year 2015 Baseline Year 2020 Year 2070 

Water demand (acre-feet) 178,000 193,400 316,600 

Population 1,619,100 1,760,700 2,901,600 

Per capita demand (gallons/day) 294 293 290 

Per capita demand with reduced losses (gallons/day) 282 281 278 

 

Table 10 Project Sponsor’s Estimate of Peak Season Water Demand in Service Areas of Tualatin Valley 

Water District, Eugene Water and Electricity Board and City of Salem based on Peak Day Demand 

 Year 2015 Baseline Year 2020 Year 2070 

Water demand (acre-feet) 67,400 72,300 115,800 

Population 573,700 618,300 1,000,100 

Per capita demand (gallons/day) 314 312 309 

Per capita demand with reduced losses (gallons/day) 299 297 293 

 

Table 11 Comparison of 2015 Peak Per Capita Water Use Rates from Different Sources (gallons/day) 

 Project 
Sponsor’s 
Estimate 

Average from Water 
Management and 

Conservation Plans 

Most Recent from Water 
Management and 

Conservation Plans 

Tualatin Valley Water 
District 

239 192 168 

Eugene  353 373 375 

Salem 358 256 225 

Population-weighted  
Consolidated Value 

314 273 256 
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Response to USACE Tentatively Selected Plan (TSP) 
 

Submitted:  26 Dec 2017 
 
Submitted by: Richard H. Cuenca 
  Senior Consulting Engineer 
  Hydrologic Engineering, Inc. 
  Corvallis, Oregon 
 

Background of Personnel 
 
Richard H. Cuenca 
 
Ph.D. in Civil Engineering, Univ. of California, Davis – 1978 

Professor, Department of Biological and Ecological Engineering, Oregon State University, 1978 
to 2016; Current Rank:  Professor Emeritus 

Registered Professional Engineer, Civil Engineering, California 

American Society of Civil Engineers, Member.  Task Committee on Evapotranspiration in 
Irrigation and Hydrology (formerly Irrigation Water Requirements Committee), Past Chair 

American Geophysical Union, Member.  Hydrology Section: Large-Scale Field Experimentation 
Technical Committee, Past Chair 

Program Director, Hydrologic Sciences, National Science Foundation:  March 2008 to 
September 2010 

Directed first state-wide irrigation requirements report for state of Oregon (Cuenca et al., 1992) 

Author of textbook on Irrigation System Design – An Engineering Approach published by 
Prentice-Hall (Cuenca, 1989); 552 pp.   

 

Validity of Approach to Project Acreage 
Use of the USDA Cropland Data Layer (CDL) and NRCS “Lands suitable to cultivation” 
classification together with State of Oregon WRIS POU designated lands is a good approach to 
delineate potential irrigated lands within the project area.   
 

Validity of Duty of Water Approach 
Although the Duty of Water approach is not technologically sophisticated and does not apply 
available meteorological databases, it is an approach that is steeped in the tradition of irrigation 
water rights in Oregon and legal precedence involving those water rights.   
 

Validity of Irrigated Land Factor Adjustment 
The Irrigated Land Factor Adjustment has been developed using the Census of Agriculture 
irrigation factor to estimate how much of the legally allowable duty of 2.5 acre-feet per acre 
would typically be applied and on what lands.  This adjustment, which is upgraded 
approximately every five years using Census of Agriculture information, reflects actual 
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conditions on the ground in those areas permitted for irrigation.  In that respect, the adjustment 
factors modify the results from a theoretical maximum to the reality of conditions in the field.  It 
is not at all clear why a theoretical maximum level of irrigation would be preferable to an 
adjusted estimate that reflects the reality of current irrigation practices.  The Irrigated Land 
Factor Adjustment is therefore supported as a realistic approach to expected levels of irrigation 
in the Willamette Valley project area.   
 

Discussion of AI Acreage Projection to 2070 
The AI increase of 184,200 irrigated acres by 2070 (Table ES-3) projecting from the 1991 to 
2015 rate of growth from Jaeger et al. (2017) take into account the diminishing growth rate 
shown in the latter years of the Jaeger et al. (2017) data (Fig. 32 reproduced below).  This AI 
increase is obtained by linearly extrapolating from 1991 through 2015 to 2070.  The data trend 
shown below supports this linear extrapolation.  Based on the data in Table ES-3 in Appendix B, 
this increase in irrigated acreage amounts to 1,473.6 acres/year for the project area.   
 
It is very important to note that Fig. 32 (Jaeger et al. 2017) (reproduced below) demonstrates 
that the actual irrigated acres based on USDA data is significantly below the irrigated acres 
permitted by water rights data.  This is another reason in support of application of the Census of 
Agriculture Irrigated Land Factor Adjustment to realistically reflect actual irrigation practices on 
the ground in the project area.   
 

 

Figure 1.  A reproduction of Fig. 32 in Jaeger et al., 2017.   
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Comment of Application and Conveyance Efficiencies 
Potential increase in irrigation application efficiency and conveyance efficiency due to improved 
irrigation management, improved irrigation technology, or response to increase in cost of 
irrigation water, is not expressed in this report for the TSP.  The application and conveyance 
efficiencies used in this report, i.e. 80 percent and 80 percent, respectively, are based on 
analysis by the Oregon Department of Agriculture and are really quite reasonable values.  
However, both developments in irrigation technology to reduce application and conveyance 
losses and developments in improved irrigation water management, e.g. irrigation scheduling, 
could be expected to improve these efficiency values.  The same could be said for the potential 
impact of an increase in the cost per unit volume of water for irrigation.  So while the efficiency 
values indicated in the TSP report are reasonable for the baseline year, they do not reflect the 
improvement in efficiency which could very well be expected by 2070.  While it is logical to 
expect that such increases in efficiency will occur, it is recognized that it is difficult to predict 
their magnitude.   
 

Comment on Application of the Deficit Irrigation Concept 
The TSP makes no mention of the potential application of deficit irrigation management in which 
the applied water is managed to produce the maximum economic return rather than the 
maximum crop production (Cuenca, 1989 – Ch. 2 Economic Analysis; English and Raja, 1996).  
The level of applied water to achieve maximum crop yield is rarely, if ever, at the same level of 
applied water to attain maximized economic return.  This is due to the parabolic shape of the 
crop yield function versus level of applied water which reaches a peak at the maximum yield.  
There is a diminishing return in terms of crop yield per unit of applied water as the maximum 
yield value is approached.  The level of applied water to achieve economic maximization is less 
than the level of applied water to attain maximum crop yield (see figure below modified from 
English and Raja, 1996).  While this is something of a forward looking concept, the experimental 
work field providing the crop water production functions for many crops was started in the 
1970s.  The deficit irrigation concept is now being applied in irrigation water management 
decisions by the California Department of Water Resources.  It is certainly not difficult to 
imagine widespread application of this concept within the 2070 timeframe, including in Oregon.   
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Winter Wheat Production Function 

 

Figure 2.  Modification of the results from English and Raja (1996) demonstrating the concept of 
deficit irrigation and the principal of maximizing the net economic return.   
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