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 1000 Friends of Oregon – Mia Nelson   Sat 3/12/2011 

 
Dear staff: 
 
1000 Friends of Oregon asks that you consider the following comments as you craft the Integrated Water 
Resources Strategy.  We recommend that the WRD: 
 
1) Should use integrated decision making between state agencies.  
 
2) Should not delegate permitting authority to counties.  Local jurisdictions do not have the resources to make 
quality decisions regarding water quality and quantity concerns. 
 
3) Should require (or at minimum, strongly encourage) counties to limit development permits where water 
shortages exist.  This is a growing problem in some areas of the state. 
 
Thank you for the opportunity to comment 
 
Mia 
 

---------------- 
Mia Nelson 
Willamette Valley Advocate 
1000 Friends of Oregon 
220 East 11th Avenue, Suite 5 
Eugene, OR  97401 
(541) 653-8703 office 
(503) 575-2416 fax 
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Benton Soil & Water Conservation District – Tabor Burton   Tue 3/1/2011 

 
Good Morning, 
 
I heard about the attached paper from a piece on the radio.  
 
Future climatic variability can be extrapolated from models which is sometimes all we have, however this peer 
reviewed paper goes further to look at our specific regions changes.   
 
Taber M Burton 
Benton Soil & Water Conservation District 
 
 

‐‐‐‐ Attached paper follows on next page ‐‐‐‐ 
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Drought variability in the Pacific Northwest
from a 6,000-yr lake sediment record
Daniel B. Nelsona,1, Mark B. Abbotta,2, Byron Steinmana, Pratigya J. Polissarb, Nathan D. Stansella,c, Joseph D. Ortizd,
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We present a 6,000-yr record of changing water balance in the
Pacific Northwest inferred from measurements of carbonate δ18O
and grayscale on a sediment core collected from Castor Lake,
Washington. This subdecadally resolved drought record tracks the
1,500-yr tree-ring-based Palmer Drought Severity Index reconstruc-
tions of Cook et al. [Cook ER, Woodhouse CA, Eakin CM, Meko DM,
Stahle DW (2004) Science 306:1015–1018] in the Pacific Northwest
and extends our knowledge back to 6,000 yr B.P. The results
demonstrate that low-frequency drought/pluvial cycles, with occa-
sional long-duration, multidecadal events, are a persistent feature
of regional climate. Furthermore, the average duration of multi-
decadal wet/dry cycles has increased since the middle Holocene,
which has acted to increase the amplitude and impact of these
events. This is especially apparent during the last 1,000 yr. We sug-
gest these transitions were driven by changes in the tropical and
extratropical Pacific and are related to apparent intensification of
the El Niño Southern Oscillation over this interval and its related
effects on the Pacific Decadal Oscillation. The Castor Lake record
also corroborates the notion that the 20th century, prior to recent
aridity, was a relatively wet period compared to the last 6,000 yr.
Our findings suggest that the hydroclimate response in the Pacific
Northwest to future warming will be intimately tied to the impact
of warming on the El Niño Southern Oscillation.

lake sediment ∣ oxygen isotope

Recent droughts that affected the American west were among
the most severe on record (1–3). This aridity, combined with

rapid population growth and limited water resources, provides
the impetus to improve our understanding of long-term moisture
balance to better predict and plan for future droughts and wet
periods. Evidence suggests that drought in North America is
strongly influenced by synoptic-scale changes in atmosphere-
ocean dynamics (4), with El Niño events associated with drier
conditions in the northwest and La Niña conditions being condu-
cive to drought in much of the arid southwest (2). Documenting
decadal-scale aridity patterns over several millennia will improve
knowledge of drought frequency, duration, and magnitude, and
improve our understanding of how these characteristics respond
to long-term changes in the influential Pacific climate patterns,
such as the El Niño Southern Oscillation (ENSO) and the Pacific
Decadal Oscillation (PDO).

Model projections of global precipitation patterns in the
coming century predict an intensification of zonal midlatitude
precipitation bands as well an intensification of subtropical
aridity, and an accompanying poleward shift of these patterns
in response to increased greenhouse gas concentrations (5).
Additional constraints on the degree to which drought cycles
are controlled by extraregional teleconnections as opposed to
zonal mean conditions will help to improve the predictive cap-
ability of climate models to differentiate between these interact-
ing controls.

Most knowledge of preinstrumental-period drought comes
from moisture-sensitive, annually dated tree-ring records that
allow precise regional comparison and data synthesis (1, 6–8).
Tree-ring based reconstructions of the Palmer Drought Severity
Index (PDSI), a widely used tool for assessing water balance (1),
are available in a gridded network over North America for the
past approximately 500 to 2,000 yr (9). Despite the outstanding
quality of these data, tree-ring studies are constrained by the
life span of trees and uncertainty generally increases with age due
to limited numbers of old samples. Lake sediments are not
subject to the same shortcomings, and also provide an indepen-
dent source of precipitation-sensitive proxy data with which
to evaluate past climate. Moreover, such records span the Holo-
cene and are sensitive recorders of the regional balance between
precipitation and evaporation (P/E).

Castor Lake Physical Setting
Castor Lake (48.54° N, 119.56° W; elev. 594 m) is a small
(approximately 0.07 km2) closed-basin (low outseepage rate and
no surficial outflow) oligosaline (>2;000 mg∕L) system located
just east of the Cascade Range in the Pacific Northwest (PNW).
The catchment (0.86 km2) occupies a plateau several hundred
meters above the surrounding region, isolating it from distal
sources of groundwater and restricting hydrologic input to preci-
pitation, runoff, and catchment groundwater. Lake water δD
and δ18O data, as well as hydrologic modeling of Castor Lake,
indicates that evaporation is the major water-loss pathway (10).
Spatial correlations generated from the results of a tree-ring-
based reconstruction of the PDSI (9) show that Castor Lake is
situated within a region that should be representative of the
greater PNW but is anticorrelated with patterns of aridity in
the desert Southwest. The geochemical and hydrologic condition
of the lake causes annual water-column carbonate precipitation.
X-ray diffraction and scanning electron microscopy identified
aragonite as the only sedimentary carbonate mineral present
in abundant quantities.

In Castor Lake the δ18O of aragonite primarily reflects lake
water δ18O and hence the P/E influencing the system at the time
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of mineral formation. Most aragonite precipitates at similar tem-
peratures during summer months, minimizing the influence of
water temperature variations. Monitoring of the lake water
δ18O since 2003 revealed large isotopic shifts concordant with
regional hydroclimate. Hypolimnetic anoxia inhibits sediment
bioturbation so the δ18Oaragonite signal integrates water isotopic
composition over the lake residence time, which we estimate
to be approximately 3 yr based on our isotopic mass balance mod-
eling studies of the lake (10, 11) and comparison with analogous
systems (12). We corroborated the regional nature of changes in
the sediment record from Castor Lake δ18Oaragonite by comparison
with δ18O values in ostracods in a sediment core from Scanlon
Lake, situated in an adjoining watershed, and confirmed our in-
terpretation of the influence of regional hydroclimate on these
systems through comparison with nearby instrumental precipita-
tion and PDSI data (Fig. 1). The PDSI was developed as a
method of calculating theoretical soil moisture, and as such is
a calculation of water balance that incorporates the cumulative
effects of precipitation, temperature, soil moisture, and evapo-
transpiration (13). As the δ18O of Castor Lake is also a function

of water balance, it is logical that the two measures should largely
covary. The PDSI is also correlated with carbonate precipitation
rates in basins with characteristics similar to Castor Lake (14).
Finally, the PDO instrumental data generally tracks lacustrine
δ18O from both lakes as well as the precipitation and PDSI
data, supporting the assertion that the PDO shifts during the 20th
century impacted the P/E balance of the region (15).

Higher/lower sediment image grayscale values, indicative of
correspondingly darker/lighter sediment, tend to occur when
δ18O values are also high/low (Fig. 2 and Figs. S1 and S2). Inter-
pretations of inorganic carbonate precipitation in lakes often
suggest increased carbonate formation under evaporation-driven
lake-level decreases caused by concentration of dissolved ions.
However, carbonate precipitation can be controlled by ground-
water-mediated Ca2þ supply in small alkaline lakes, which may
lead to Ca2þ limitation during dry phases (14). Castor Lake sedi-
ment trap (Fig. 2) and instrumental data (Fig. 1) are consistent
with this model, indicating that dark layers are formed during
arid periods when reduced Ca2þ input from groundwater leads
to a decline in aragonite precipitation (14) (Fig. S1). The changes
in the grayscale record support our interpretation that the domi-
nant control on lake water δ18O is P/E and not temperature or the
source of precipitation, as these latter factors should not produce
a change in sediment composition. Detailed hydrologic and iso-
topic modeling of Castor Lake confirm that precipitation is the
primary control on lake water δ18O due to two factors: the high
isotopic sensitivity of the lake catchment system to hydrologic
changes, which are primarily controlled by precipitation, and
the much larger variance in interannual precipitation relative
to temperature and humidity (10). Because carbonate deposition
is controlled primarily by Ca2þ supply, which increases when
groundwater inflow increases under wetter climate conditions,
rain, and snowfall are the primary controls on the grayscale
record. In contrast, the δ18Oaragonite is controlled by precipitation
as well as relative humidity and temperature changes that affect
evaporation rates, but the latter two climate variables have a
relatively small effect in this system (10). Although their controls
are similar, the slight differences explain the minor discrepancies
between the grayscale and δ18Oaragonite measurements. Based on
our modern-system calibrations (Fig. 1), hydrologic and isotopic
modeling efforts of Castor Lake (10, 11), and our understanding
of the processes controlling sediment deposition, we suggest that
the Castor Lake grayscale record may be interpreted as a proxy of
regional hydroclimate.

Results and Discussion
Higher δ18O values at Castor Lake, indicating drier conditions,
correspond to lower PDSI values, also indicative of reduced
moisture availability. Covariance between sediment δ18O and
grayscale is consistent with our model of climatic controls on lake
sediment composition (Fig. 2 and Figs. S1 and S2) and thus sug-
gests that the grayscale values should also negatively correlate
with the PDSI. This relationship permits comparison of the high-

Fig. 1. Comparison of δ18O data from Castor and Scanlon lakes with instru-
mental data for the 20th century. The y-axes are scaled to show increasing
aridity to the top. (A) Instrumental record of the PDSI from central Washing-
ton with a 20-yr low-pass filter. (B) The last 100 yr of the 6,000-yr detrended
Castor Lake carbonate δ18O record measured on authigenic aragonite. Aver-
age 2005–2006 A.D. sediment trap δ18O values shown as open triangles.
(C) The last 100 yr of the δ18O record from Scanlon Lake measured on ostra-
cod carapaces. (D) Total annual precipitation from the Omak, Washington
airport 9 km south of Castor Lake. (E) Instrumental record of the PDO index
with 20-yr low-pass filter (22).

Fig. 2. Normalized Castor Lake carbonate δ18Oaragonite (red line) and grays-
cale (black line) on the radiocarbon, 137Cs, teprha, and PDSI-tuned chronol-
ogy showing both paleohydrological proxies track one another and record
changes in periodicity during the past 6,000 yr. Also shown are average sedi-
ment δ18Oaragonite values for 1943–1998 A.D. (blue bar) and average sediment
trap δ18O value from 2005–2006 A.D. (green circle). Additional and more
detailed comparisons of these two datasets are shown in Figs. S1 and S2.
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er resolution grayscale signal from Castor Lake with the annually
resolved network of PDSI reconstructions (1). The nearest grid
point, #43, is located approximately 120 km to the south
(Fig. 3D), and spans approximately 1,500 yr. Not surprisingly,
chronological uncertainties inherent to radiocarbon dating result
in relatively poor correlation [degrees of freedom ðDOFÞ ¼ 1318,
r ¼ −0.10, p ¼ 0.0002] between the Castor Lake grayscale record
and the PDSI reconstruction. However, minor adjustments in the
lake sediment core chronology improve this correlation (DOF ¼
1318, r ¼ −0.70, p < 0.0001) (SI Materials and Methods and
Fig. S3). Age adjustment (i.e. tuning) is justified by the observed
anticorrelation at sediment depths where accurate age control is
provided by 137Cs and tephra layers of known age. Adjustments
in the chronology were within the 2σ error range of calibrated
radiocarbon dates, and no dates were abandoned in favor of
forced anticorrelation to the PDSI. The anticorrelation is main-
tained even after adjusting for artificial skill (DOF ¼ 53,
adjusted r ¼ −0.67, p < 0.0001) (Fig. 3A). The comparison is
included primarily to confirm that the two approaches to recon-
structing paleoaridity document similar variability within the
dating uncertainty of the lake record.

The similar patterns in PDSI and grayscale prior to the instru-
mental period strengthens the interpretation of grayscale values
as an indicator of relative changes in water balance over the
past 6,000 yr, and serves as independent method validation for
both the tree-ring and lake-sediment data. The ability to attain
significant anticorrelation over the 1,500-yr overlap also demon-
strates that Castor Lake is responding to regional climate rather

than local catchment dynamics. As a test of this regional signifi-
cance, a correlation map between each PDSI site and grid
point #43 was generated for the entire PDSI network (Fig. 3D).
Results confirm strong coherent regional behavior in the PNW,
and also illustrate the moderate negative correlation between
the region and portions of the American west, particularly
southern Texas and northern Mexico. This supports our assertion
that the Castor Lake drought record can be used to document
drought history for the greater PNW region, with drought being
defined in this case as periods with positive grayscale values.

The well-dated, high-resolution Castor Lake grayscale record
spanning the past 6,000 yr can be interpreted in the context of
changes in regional, decadal-scale variability in effective moist-
ure. To this end, we applied wavelet analysis to explore changes
in event periodicity (16) (Fig. 4A). Although direct correlation of
individually resolved drought events from the grayscale data to
other proxy records is hindered by radiocarbon dating uncertain-
ties, minor age offsets do not significantly affect assessments of
changes in variability over centennial to millennial timescales.
Wavelet analyses of the grayscale series, using different prepro-
cessing assumptions and randomized age-models, illustrate the
fact that the chronological uncertainty in our data does not
influence the results (Fig. S4). Frequency ranges with elevated
spectral power were identified from the global wavelet (Fig. 4B)
and further analyzed for scale-averaged wavelet power. Results
demonstrate that strong periodicities in the multidecadal
(16–64-yr) band during the middle Holocene become gradually
weaker around 4,000 cal yr B.P. (Fig. 4C). Moreover, the centen-
nial (72–128-yr) band appears insignificant throughout much of
the record (Fig. 4D). This centennial component, which partially
characterizes North Pacific variability in most proxy reconstruc-
tions spanning the past 1,000 yr (17–19), exhibits greater average
power in the last millennium than during any other period in
the past 6,000 yr. Additionally, the intermittent nature of this
centennial scale component, as observed in the wavelet analysis
from Castor Lake, is consistent with other proxy records spanning
the last 1,000 yr (19). This evolving pattern of drought cyclicity
over the 6,000-yr record may partially reflect precessional insola-
tion forcing, but may also be driven in part by changing synoptic
climate patterns of unknown origin.

The transition to lower frequency and longer duration wet/dry
cycles that occurred in the last millennium is coincident with
increased drought magnitude between 900 and 1300 A.D. (1,050
and 650 B.P.), as suggested by tree-ring indicators of drought
across the large area of the American west (1). This increased
drought severity may have resulted from prolonged moisture
balance excursions away from mean state values, which provide
more time for cumulative effects to build (e.g., successive years
with lower than average precipitation totals). Comparison of
instrumental-period stable isotope data with the full sediment
sequence highlights the middle and late 20th century wet phase
as one of the more extreme events of the past 6,000-yr (Fig. 2).
Overall, the 6,000-yr grayscale record shows that droughts on
average are more likely to last longer than wet periods (Fig. S5).
For example, over the last 6,000 yr, 25% of droughts, compared
to 19% of wet periods, last longer than 30 yr.

Many of the drought events in the PNWand the American west
are correlated with Pacific Ocean dynamics such as ENSO (2).
For example, dry periods commonly occur when a high-pressure
ridge forms over the northeastern Pacific and prevents moist air
from entering the region (8). The Pacific westerlies, driven in
part by the pressure gradient between the Aleutian low and the
North Pacific high-pressure systems, exert a strong influence on
PNW climate (20). Decadal fluctuations in precipitation account
for 20–45% of annual precipitation variance in western North
America (21), and the regional water balance strongly correlates
with the PDO (4, 22). Thus decadal-scale changes in the Castor
Lake P/E record are likely to be at least partially controlled by

Fig. 3. Comparison of the tuned-chronology Castor Lake grayscale record
with tree-ring reconstructions of the PDSI and PDO. Grayscale record (black
line) compared to (A) PDSI grid point #43 reconstruction by Cook et al. (9)
with y-axis reversed, such that increasing aridity is shown as upward
trends (orange) (B) McDonald and Case (19) PDO reconstruction (green),
(C) Gedalof and Smith (17) PDO reconstruction (blue). All data were 20-yr
low-pass filtered to improve visualization (SI Materials and Methods).
(D) The contrasting hydroclimate of the Pacific NW with the desert South-
west is illustrated by the map generated from the correlation of grid point
#43 in the PNW with other grid points from the tree-ring-based reconstruc-
tion of the PDSI (9), which shows opposite patterns of aridity in the two
regions based on data for the period between 1645–1900 A.D. Locations
of field sites for North American PDO reconstructions are indicated (see
map legend), as well as PDSI grid points, and the location of Castor Lake.

Nelson et al. PNAS Early Edition ∣ 3 of 6
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decadal variability of the Pacific Ocean, expressed regionally
by variability associated with ENSO and the related PDO.
Comparison of sediment and climate data with the PDO index
supports this conclusion (Fig. 1). Although the Atlantic Multide-
cadal Oscillation has been shown to act in concert with the PDO
in influencing precipitation and drought over much of the western
United States, the strength of this interaction in the PNW is
weak and the PDO is the dominant driver, historically (4).
Drought frequency in the PNW has also been shown to correlate
with northern hemisphere temperature, where increasing tem-
perature corresponds to decreasing drought recurrence during
the instrumental period (4).

Because drought events in the PNW have been linked to warm
phases of the PDO (4, 22), it follows that the Castor Lake grays-
cale record and tree-ring inferred PDSI values should correlate
with regional PDO reconstructions, which are available from a
number of widely distributed study sites (Fig. 3). However, coher-
ence among the reconstructions is poor, a likely result given the
underdeveloped state of understanding of the long-term influ-
ence of the PDO on regional climate and the potential for
changes in the spatial impact on North American climate through
time. Regardless, the records are useful indicators of hydro-
climate, and of these the Castor Lake grayscale record shows
the strongest correlation with the PDO reconstruction derived
from tree chronologies in coastal Oregon, British Columbia,
and Alaska (17) (Fig. 3). Weaker correlations exist with recon-
structions that rely on tree chronologies from the southwestern
United States (19, 23) and Asia (24, 25) (Fig. 3). These relation-
ships are consistent with the regional PDSI correlation pattern
and support the inference that each PDO reconstruction pre-
serves local expressions of multidecadal variability (24). The
strongest correlation with the proximal reconstruction of Gedalof
and Smith (17) confirms that Castor Lake P/E is influenced by

changes in multidecadal climate variability as expressed in the
PNW.

The influence of extratropical and tropical Pacific climate on
drought conditions in the PNW (2, 26, 27) suggests that changes
in multidecadal drought periodicity observed at Castor Lake
are related to Pacific Ocean variability over the past 6,000 yr.
A relationship between ENSO and the PDO is suggested by
the positive correlation between El Niño events and warm PDO
phases over the past 400 yr (28). Further, the PDO has been
modeled as the decadal-scale response in the midlatitudes to
ENSO forcing combined with atmospheric noise (29). If the
PDO does represent the midlatitude ocean response to ENSO,
it would follow that changes in the ENSO system would lead
to changes in the PDO (even if the PDO itself is not a true
dynamical mode of climate variability) and that such changes
would be recorded in the Castor Lake grayscale record. A variety
of Pacific proxy records suggest muted middle Holocene ENSO
variability. These include oxygen isotope measurements on
individual planktonic foraminifera from sediments collected in
the eastern tropical Pacific (30), oxygen isotope measurements
on fossil corals in the western equatorial Pacific (31), as well
as the sedimentology of Laguna Palcacocha, Ecuador, which
suggests a gradual increase in the number of strong ENSO events
over the Holocene (32). These changes are coincident with
the gradual decline observed in the strength of the multidecadal
component of drought variability at Castor Lake (Fig. 4C), and
suggest significant basin-scale changes in the Pacific Ocean
between approximately 4,000 and 3,000 cal yr B.P., and to a lesser
extent, at approximately 1,000 cal yr B.P. These ideas are con-
sistent with a recent synthesis study of proxy data and model
results associated with middle Holocene ENSO intensification
from 4,500 to 3,500 cal yr B.P., which suggest an increase in in-
solation-driven Indo-Pacific warming as a possible mechanism
(33). The results from Castor Lake highlight the fact that the

Fig. 4. (A) Wavelet analysis of the Castor Lake grayscale record. Data were detrended and normalized to the mean prior to wavelet analysis as described in the
text, but not filtered. Areas outlined in black are significant at the 95% level, and the cone of influence is designated by thick black lines (16). Dashed horizontal
lines define regions used in scale average plots shown in C and D, as determined through data-adaptive peak identification in the global wavelet spectrum in
panel B. (B) Global wavelet spectrum with scale average bands defined by shaded area and dashed black lines. Dashed blue line represents 95% confidence
interval for the global wavelet spectrum. (C) Multidecadal (16–64-yr) scale average wavelet power (black) shown with ENSO activity record from ref. 32.
(D) Centennial (72–128-yr) scale average wavelet power.
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semicyclic moisture balance of the last millennium may not
persist through changing ENSO mean states, or the projected
poleward shift of the midlatitude precipitation pattern in the
coming century (5).

Conclusions
Today ENSO has a clear impact on western North American
climate and is the dominant control on interannual climate
variability worldwide. Improved understanding of the long-term
behavior of this system and how it responds to external forcing
are among the most important issues in reducing uncertainty
in climate change projections. The data from Castor Lake docu-
ment changing drought cycles in the PNW over the last 6,000 yr
that were likely driven by the evolution of ENSO and its tele-
connections with the PNW, thus confirming the long-term sensi-
tivity of the region to activity in the tropical Pacific. The scale and
pace of these changes suggest a large and gradual forcing me-
chanism such as precessional insolation. Altering the evolution
of wet/dry cycles that has operated for the past 6,000 yr would
therefore seem to require a global-scale mechanism. Anthropo-
genic changes in radiative forcing may be of such a scale, although
the specific nature of ENSO response to such changes cannot yet
be predicted with confidence (34). However, our data confirm
that teleconnections with the PNW are a robust feature of the
ENSO system, and therefore that any change in ENSO is likely
to have a profound impact on water availability, people and
economies in the circum-Pacific region.

Materials and Methods
Two sediment cores were collected from Castor Lake in 2003 using a Living-
ston corer. Unconsolidated surface sediments were recovered in 2004 with
a freeze corer. Sediment chronology was established by 11 calibrated (35)
accelerator mass spectrometer 14C dates on terrestrial macrofossils, tephro-
chronology and 137Cs (SI Materials and Methods, Table S1, and Fig. S6).
The upper 2.5 m of sediment, spanning the last approximately 6,000 yr, is
comprised of millimeter to sub-millimeter-scale laminations indicating that
the sediment record is preserved at nearly annual resolution. Prior to approxi-
mately 6,000 cal yr B.P. laminations transition to irregular, mottled and
banded deposits, indicating bioturbation and mixing caused by a lower
lake level prior to this time. Loss on ignition analyses, a rough estimate of
organic matter and carbonate content, were conducted at 1–2 cm resolution
throughout the record. Carbonate content averaged 60–70% by weight, and
organic matter averaged 20–30%. Smear-slide analyses identified biogenic
silica (i.e., diatom frustules) as themajor component of the residual sediment,

with very small amounts of clastic material. Sediment C/N atomic ratio
values do not exceed 14, suggesting that most of the sediment deposited
in the lake is of aquatic origin. Variations in the relative contribution of
aragonite, organic, and residual materials are expressed as visible changes
in sediment color caused by the sharp contrast between the dominant
sediment facies (SI Materials and Methods). Digital images of the 6,000-yr
laminated core section were obtained under controlled light conditions to
quantify these color changes by extracting a grayscale reflectance record,
which was generated through averaging of the red-green-blue color
bands (ref. 36 and Fig. S7). As is common for grayscale measurements, high
water content and frozen-sediment processing techniques reduced contrast
between laminations and altered color values for the period after approxi-
mately 1850 A.D., which corresponds to the time period covered by the
freeze core. Consequently, this portion of the record was excluded from
grayscale analysis.

δ18O and δ13C analyses of aragonite were performed on the finely lami-
nated sediment, which was sampled at 2–3 mm resolution (approximately
5 yr∕sample), as well as modern carbonates, which were captured with a
sediment trap deployed from 2005 to 2006 (SI Materials andMethods). Stable
isotope results show correlation between δ18O and δ13C (n ¼ 1210, r ¼ 0.72,
p < 0.0001) (Fig. S8). This relationship is common in closed-basin lakes (37),
where carbonate δ18O is primarily controlled by P/E. However, the degree
of this control varies, as the ratio between surface area and volume does
not change linearly with lake level (38). The Castor Lake volume, outseepage
rate, and surface area to volume ratio profile are such that the isotopic
balance of the lake is more sensitive to annual to decadal-scale precipitation
variability than to mean state precipitation changes (10,11). For a given
reduction in mean precipitation, the isotope values shift rapidly, but in
the absence of further change gradually return to a steady state represen-
tative of the new mean precipitation value, with large shifts in the isotopic
baseline requiring very large changes in mean precipitation. The nature of
the sensitivity of this proxy makes it well suited for examining changes
in P/E variability at approximately 5 yr resolution, which matches the
sampling interval. Water temperature is an additional factor in controlling
carbonate isotopic composition, but in Castor Lake temperature effects on
the isotopic record can be dismissed as the dominant control because of
the large magnitude of change in isotope values. A 2‰ shift would require
an average summer temperature change of approximately 6 °C (39), unrea-
listic under any Holocene scenario (40). In analogous systems, these
confounding influences are far outweighed by changes in lake volume gov-
erned by changing P/E (41).
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Will Collin  Mon 11/29/2010 

 
Hi Ms. Mucken 
 
Quick response - I am concerned that Environmental Justice is not discussed more?  I did not see it anywhere in 
a quick look.  The EJTF would need to see the demographics of those who benefit from water policy; and the 
demographics of those who are burdened.  Before that, you need a discussion of the issue of EJ.  Our public is 
getting uneasy about privatizing profit and socializing losses for a wealthy few, and bring questions about 
demographics of populations served by state taxpayer, and federal dollars.  Who gets what?  These important 
citizen questions challenge the development of foundational economic development for All Oregonians.  There 
could be legal implications under Title VI of the 1964 Civil Rights Act and Presidential Executive Order 12898 
by not addressing these questions forthrightly, or at least as forthrightly as "climate change" is in the report. 
Lawsuits etc are generally not good for economic development, whereas collaborative approaches (when they 
really include all stakeholders) demonstrate a constructive business atmosphere for potential, small, and current 
economic development. Because EJ is a real policy it has legal teeth, "climate change" does not.  Resources 
spent on "climate change" should be spent on EJ for responsible public policy development around natural 
resource use.   
 
EJ is an operating policy and legal concept for the US and OR; climate change is not even close.  I am 
personally concerned that Oregon's rural populations will be the next national wave of EJ, and we need our state 
agencies to forthrightly and squarely address it.  Serving the people of Oregon requires knowledge of the 
distributional impacts and effects of state policy in order make public policy economical, efficient, and 
equitable.  I have included a PowerPoint presentation done at University of Oregon a month ago about EJ in OR.  
Please use it as is helpful.   
 
Please make my quick response and all replies part of the record.  I am speaking for myself as a member of the 
Oregon Environmental Justice Task Force and environmental scholar.  I will try to make the 1/5 mtg. Thank 
you. 
 
Respectfully submitted,  
 
Will Collin 
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Malcolm Drake  Sat 11/27/2010 

 
Hi, Alyssa,  
 
I appreciate the opportunity to comment on this.  There are lots of important things to consider in this report, but 
four issues particularly stand out for me: 
 
Groundwater is present beneath almost every land surface and is sometimes at very shallow depths. It is 
vulnerable to contamination from activities that take place on the land as well as from discharges of wastes and 
pollutants at or below the ground surface.  Once groundwater becomes contaminated, it is very difficult to clean 
up.  Groundwater contamination can persist for tens, hundreds, or even thousands of years. Likewise, 
groundwater that is being contaminated today may not affect beneficial uses until some time far into the future. 
This contamination could impair groundwater for use as drinking water and may affect the quality of the surface 
waters where it reaches the surface. 
 
I strongly agree with this statement, and I therefore recommend that we move very slowly and cautiously in 
regards to “artificial recharge”. It would be very easy for water with inappropriate water quality to be injected 
into our groundwater.  I would be interested in learning more about the standards-or proposed standards-that 
must be met.  I have read, somewhere, that various industrial and municipal wastewater is being injected into 
groundwater already. 
 
My second issue regards the Rogue Valley, where I live. There is little potential for aquifer storage (I find that 
reassuring, actually!), so I believe we should be looking at small “headwater” reservoirs for storage to catch 
what is generally considered “excess” flow during winter, for release during irrigation season.  An added benefit 
to this would be the potential for small hydropower projects, utilizing the difference in elevation between the 
reservoirs and downstream reaches of the streams.  Perhaps an even more important side benefit of this type of 
reservoir storage/release is the potential to improve fish habitat.  One example, which I did a  lot of research on 
when I was a member of the Josephine County Renewable Energy Task Force is Jumpoff Joe Creek, where a 
site exists for a headwater reservoir capable of releasing some 5-10 cfs during the dry season (depending on any 
year’s precipitation and how the water can be best distributed temporally). Not only would this project show a 
potential of nearly one megawatt of power, but would restore over ten miles of habitat for Steelhead, Coho and 
Silver Salmon, (not to mention cutthroat trout, rainbow trout, and “cutbow” trout) which is currently dry during 
much of the summer and fall. 
 
My third issue regards the paucity of data on aquifers in my county.  As a member of the Josephine County 
Rural Planning Commission, one of my responsibilities is to address the carrying capacity of land being 
considered for lot splits, subdivisions, and changing zoning classifications from resource zones to residential 
zones. At this time, it is essentially impossible to make an informed decision on carrying capacity vis a vis water 
supply. I am therefore hopeful that the state can come up with some sort of plan to aid counties in generating 
useful data on groundwater supplies and the impact of development on them.   
 
My fourth area of interest is this: 
 
Forests are part of the essence of Oregon, and our waters benefit from their sound management.  However, 
Oregon’s forest values are also at risk: 
  The density of homes in private forests has doubled in the last decade. 
  Forests are being fragmented, converted to other uses, and encroached upon by development. 
  Rising expenses of owning forestland, and the land’s growing value as real estate, creates increasing 
  pressure to sell private forestland for development. 
 
There are three parts to this subject.  First, in Josephine County, when we decide whether or not to rezone land 
from forest zones to residential zones, we are instructed to examine the potential forestry productivity of the 
land.  This is generally assigned value based on such things as “Site Index” “cf/ac/yr (cubic feet per acre per 
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year of wood growth) and “Internal Rate of Return (a scheme devised by former Josephine County Forester 
Larry Brown based on the amount of money a landowner could expect to make on any given piece of 
forestland). Applicants for rezoning generally hire “experts” to demonstrate that land is not forestland.  There is 
currently no way for anyone to cogently challenge the experts’ testimony, as this county has no foresters, soil 
scientists, or other experts on the payroll.  Also, opponents to rezoning cannot hire their own experts to examine 
applicants’ land, as the experts would have to trespass in order to do stand exams. 
 
Secondly, there is disagreement between forestry “experts” and Oregon Department of Forestry guidelines as to 
what constitutes “commercial” forestland. According to several ODF documents, land with ratings as low as 20 
cf/ac/yr should be considered forestland, yet these “experts” contend that a number as high as 50 cf/ac/yr or 
even 80 cf/ac/yr is the cutoff between forest and non-forest land. 
 
Third, although our county Rural Land Development Code indicates that other values, e.g watershed, wildlife, 
etc should be considered in decision making, these subjects are generally not considered much; decisions focus 
primarily on wood production. 
 
My point in addressing this fourth subject is that we’re continuing to lose areas of land that are likely needed for 
natural aquifer to housing. 
 
I want to make it clear that I my thoughts are in no way meant to represent the Planning Commission, and are 
only my own opinions, offered for your consideration. 
 
Overall, this report is very comprehensive on what’s wrong with our water supply, and I hope we’ll eventually 
develop some good ways to correct many of these problems. 
 
Malcolm Drake 
Grants Pass, OR  97526 
 
 
PS, for what it’s worth, at my property, where Jumpoff Joe Creek’s drainage area is 33 square miles, water 
quality has improved greatly over the last 33 years that I’ve lived here.  JOJ Cr has gone from one of the worst, 
in terms of turbidity, bedload, and sediment levels, to relatively clear.  This appears to be due to the gradual 
healing up of miles of gullies caused by improperly designed and unmaintained skidroads and logging roads in 
the watershed.  I’m hopeful that logging practices in the future will avoid such issues, though the one area I’ve 
witnessed recently was awful. 
 
Unfortunately, this aspect of water quality has not helped fisheries, as there is now so much water withdrawal-
increasing numbers of wells, primarily-that there are virtually no fish in the stream, even in areas which still 
flow during summer and early fall. 
 
PPS, Unfortunately, even if minimum flow levels are assigned for instream fisheries use, I doubt if these flows 
will be maintained, because there are innumerable riparian landowners who illegally draw water from streams, 
and it’s very difficult to identify these illegal users.  I don’t believe that the OWRD has adequate numbers of 
“creek walkers” anymore, if any. This is touched on in the report; is there any solution to this problem? 
 
PPPS, as far as streamflow/water quality needs for species other than salmonids, I recommend not worrying 
about it at this time.  Focus on Salmonids.  It will be hard enough to restore salmonid habitat, and if we are 
successful in so doing, we’re likely going to simultaneously help other aquatic species as well. 
 
PPPPS, the Report’s statement that Savage Rapids dam “denied access to 500 miles of fish spawning and 
rearing habitat” is untrue.  I don’t know where that idea came from; certainly there was some unidentified 
impact on fisheries, fish counts at Gold Ray Dam, many miles upstream of Savage Rapids Dam, prove that this 
statement was wrong.  Furthermore, I don’t understand how the destruction of Savage Rapids Dam “has many 
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benefits, including the protection of 800 cfs of water instream”   This is quite counterintuitive; would you, or 
whoever wrote this, please explain?  I recommend that OWRD avoid making claims such as this in what is 
largely a political test of wills (Savage Rapids Dam removal) 
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Geoffrey Garcia  Wed 2/9/2011 

 
Water Resources people: 
 
 The combination of high precious metal prices and a great deal of unemployed people in southern 
Oregon has caused numerous almost desperate people to engage in small scale placer mining for gold.    
Placer mining often requires water from a creek to be pumped onto a low bench and used to sluice gravel and 
recover gold.  It appears that water rights may be needed for such work.  The miners are hesitant to deal with the 
Water Resources Department as your department has traditionally been rabidly anti-mining and inflexible with 
the needs of small-scale mining.  Possibly, you could examine your position with the intent of reducing the 
possibility of conflict between the Water Resources Department and the placer miners. 
 
Yours truly, 
 
Geoffrey Garcia 
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Marni Haley  Mon 2/28/2011 

 
Thank you for the notification, 
  
In my opinion, two important issues are not addressed in the water quantity section: 
  
    1. In the Chehalem/Parrot Mountain Limited Aquifer (Columbia Basalt) there is no long term 
measured monitoring of water levels.  A proactive regulation is needed to protect existing wells.  The problem is 
that the county commissioners have no regard for water conservation; therefore, with every zone change from 
forest and agriculture large acreage to small acreage is an automatic approval for another well.  Since 
Sherwood/Newberg are now approved to process drinking water from the Willamette River the possibility for 
rural mountain residents to have water pumped uphill from Sherwood/Newberg is unrealistic and impractical.  
The problem, for example, is continuing development such as on  Bull Mountain.  Now is the time to establish 
limits and regulations. 
  
    2. The State Strategy must include protection of Oregon's water resources which as a state are somewhat 
limited.  It is important that water not be legally identified as a commodity which can be exported out of state.  I 
do not understand the regulations which apply to the Columbia River shared by Oregon and Washington, but the 
approval of the Pepsi Bottling plant will permit water to be bottled and shipped out of area and be immune to 
regulation by either state.  This is a dangerous precedent. Do not allow Oregon to become victim to dry rivers as 
predicted by Maude Barlow in the next twenty years for China and India or as the southwest has squandered the 
Colorado River water and the aquifer under Phoenix. 
  
Now is the time to protect the future! 
  
Marni Haley     
Sherwood, Oregon 
Yamhill County resident 
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Bob and Vicki Hunt  Tues 11/23/2010 

 
Dear Alyssa, 
  
Thank you so much for keeping us in the communication loop.  Vicki & I often speak to others about your work.  
No one we talk to in Lincoln City County are aware that Oregon does not have a formal water policy!  
 
Good news for us, our tankless hot water heater failed, result, we stopped wasting several hundred gallons of 
potable water monthly.  Tankless water heaters are major cold-water wasters.  
  
Plan to see you in Salem January 5th 2011.  
  
All the best, Bob & Vicki Hunt 
  
PS We enjoyed your Redmond info-gathering event!  
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Cyndi Karp  Tue 3/1/2011 

 
Dear Water Resource Commissioners,  
  
I have read the complete document, November 18 2010 Issue Papers Draft. 
  
I would like this Water Strategy document to have stronger strategies about the following items. 
  
Education of the Public about being Good Steward's of the Watershed. 
Public Education is one of the best-spent dollars. 
The General Public doesn't understand the effects of what they flush down the drain. 
What chemicals does the Public Flush Down the Drains? 
  
There are 85,000 plus chemicals that could contaminate the watershed and water. 
Yet, we currently test for only a few contaminates.  How do we know what is causing problems with fish? 
More comprehensive Water Quality testing is where Oregon can lead the nation. 
How can Oregon understand the Water Resource challenges without good comprehensive baseline data now? 
Do we really know what is currently in the water now? 
How many of the 85,000 chemicals are in Oregon Surface and Ground Water? 
  
How many small private wells are tested each year in the State of Oregon? 
How do we know what Oregonian's are drinking from Ground Water? 
What Oregon system exists to track changes, good or bad, in water quality? 
Oregon should exceed Federal Guidelines for Water Quality testing. 
  
Research and Education can help to fix these challenges. 
Oregon needs a more Comprehensive Data Collection System in Watershed Basins. 
We need more Mini Weather and Water Quality Stations. 
How can we better understand the Surface to Ground Water Exchange Process? 
Through Data Collection in the Field.  Scientist must have comprehensive data to understand complex issues. 
  
Oregon Faces Many Great Challenges.  But, Oregonian's have a strong history of protecting Oregon.  
Everyone in Oregon needs to be Good Stewarts of the Watershed. 
That means Everybody that Lives, Does Business, Visit's Oregon has a Vested Interest in Quality Water. 
Remember, Oregon shares a complex watershed system with Canada, Idaho, Utah, Wyoming, Washington. 
Public Education one of the best solutions to many of the challenges that the One Comprehensive Watershed 
call "Earth" 
  
Thank you for all of your hard work on Oregon's Water Resource Strategy. 
You have done a very good job with a very complex issue. 
  
Cyndi Karp 
Waldport, OR  97394 
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‐‐‐‐‐‐ Additional Comments from Cyndi Karp, dated Tue 3/1/2011‐‐‐‐‐ 

 
Dear Water Resource Commissioners,  
  
I believe that there is a section of the Water Resource Strategy that has been understated as to the importance, 
Transportation. 
  
I would like to see more cooperative involvement by ODOT, County and City Road Departments in watershed 
resources and protection issues. 
Roads, Dikes, Culverts and lack of Bridges are at heart of many of our current Watershed 
Restorations Challenges.     
We have had another eventful winter, trying to keep the roads from being consumed by high water events.   
There have been many challenges.  There is a culvert failing on an old public county road.  There are no County 
funds to replace this culvert. 
I hear there are many Lincoln County and Oregon rural roads that are having problems.  Culvert problems are 
expected to increase.   
In my conversations with Lincoln County Road Department, I have been asked.  "How do we fix county roads 
and culverts without proper funding to do so?"  
  
We need to find ways that all of us work together to help solve the watershed challenges. 
Roads all over Oregon need proper attention to Save Fish and have Healthy Watersheds. 
I think it is a mistake not to actively include Oregon Road Departments in the process of Water Resources and 
watershed recovery. 
I understand why they are resistant to participate.  Very little funding is provided to Oregon Road Managers for 
culvert repairs.  
Replacing some culverts with a bridge is the best watershed solution.  Yet, the hardest to achieve.   
Logging Roads, for instance, have a huge effect on the Water Resources and health in Watershed Basin's in the 
State of Oregon. 
Logging roads connect to County Roads that are failing.  Old culverts can quickly become complete Road 
Failures during heavy storm events.   
Once the culvert fails, water runs over the road, then the road fails.  When a Road fails, there is a great long-
term effect to the watershed and communities. 
  
Oregon's Historical Road Construction in Watershed Basin's rarely considered the long term damage being 
done.   
Bulldozer's were the preferred tool.  If a river or a creek was in the way no problem, fill it in and change its 
course.   
There are many rivers and creeks that have been channeled with very little riparian anything left along them. 
How much damage to Coastal Habitats did the construction of Highway 101 cause? 
How many fish and flow barriers exists in Oregon?  How big of a challenge do we face? 
  
Historically, Road Dikes and Fish Barriers have had exponential effects on watershed basins, water quality and 
fish.  Then, add in the Watershed Disturbances of Agriculture. 
I am surprised that fish have survived humans at all.  It proves fish are resilient.  Humans are very good at 
making human activities top priority, not considering other species. 
There is so much to be done to fix the last 100+ years of economic progress.  I think the only way that we can 
tackle complex Watershed issues is head on, not by tabling hard issues.   
Oregon is leading the nation and the world in Watershed Recovery.  We need all of us working together to 
accomplish mandates and goals.   
  
How much Oregon Habitat has been altered or destroyed since European Settlement with Road and Dike 
Construction? 
How does Oregon's current road system affect the water quality and habitat for fish? 
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Oregon's Integrated Water Resource Strategy may need to look at a 100 year projection to plan for the future. 
How can Oregon better coordinate all Watershed Strategies including Water Resources? 
What permanent funding sources can be found to have a comprehensive strategy approach to Watershed 
Restoration? 
What has Oregon learned from past mistakes and victories?   
Strategy Planning is Critical to the Healthy Future of Oregon and All Species.   
  
Thank you for your time and consideration of these important issue to Oregon.  
  
Cyndi Karp 
Waldport, OR  97394 
 
 

‐‐‐‐‐‐ Additional Comments from Cyndi Karp, dated Wed 3/2/2011‐‐‐‐‐ 
Hi Alyssa,  
  
I had a couple things that I noticed when reading the IWRS draft document. 
I made myself a couple of notes while reading.  Didn't get to them until this morning when I went to throw the 
notes away. 
  
About Figure 3 and 4 maps.  I have a very good computer screen, but, both of these maps were hard to read. 
I found the maps difficult to read, because of the lack of color contrast. 
Is there any possibility of changing the colors some? 
I know that is asking for a lot.  I have the same problems with NOAA maps. 
If I was color blind, it would be even worse.   
  
I am also concerned that these maps will not copy in Black and White very well.   
Sorry, I don't have a printer right now to find out.  I suspect that they will not copy well. 
Maybe, you could try it.  I still found the maps hard to read.  
  
There is a minor correction on Page 15, the last paragraph. 
  
"on the map below,"  There is no reference to Figure 7, which is on page 16. 
  
You all did a great job.  The document reads well. 
You can probably tell that I read a lot of these kind of documents.  
  
Thank you for all of your hard work.  I greatly appreciate it. 
I so look forward to meeting each other.  Maybe, one of these days. 
  
Have a great day.     
  
Cyndi 
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Roger Lindsley  Sun 11/7/2010 

 
To Whom it may concern 
 
I have spoken to Dwight French about this idea, and I am working on a demonstration project in Vernonia 
Oregon using this concept. 
 
Municipalities with Commercial and Industrial users can incentivize an in-stream conservation market.  
Municipalities may set rates in part based on an entity’s acquisition of upstream water rights, and then deeding 
those rights to in-stream conservation. 
 
The net result will be less water diverted above the municipal users, and an increase of in-stream allocation.  
 
Thank You, 
 
Roger Lindsley 
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Eric L. Lindstrom  Tue 3/1/2011 

 
State of 
Oregon                                                                                                                                                              
3/1/2011 
Water Resources Department 
 
Re: Oregon Integrated Water Resources Strategy – Issue Papers, Draft / Version Two 
 
Overall I found the draft very informative and helpful.  I do have two items I’d like to comment on, however. 
The first is that for the most part the issues are framed as if Oregon will be managing its water resources in a 
mostly closed system. As just one example, the fact that we share flows from the Klamath, Snake and Columbia 
rivers with other states is mentioned briefly; but the strategic implications of such sharing are not addressed at 
all.  To be truly effective our state’s water management strategy needs to be able to work in an open system as 
well as it will in one that is closed. 
 
Secondly, the issue of Water as Commodity is missing entirely from this paper.  I expected to find it addressed 
in either the section dealing with Climate Change or the one on Water Management.  I don’t think it is being 
paranoid to be concerned about (further) efforts nearby states may make to appropriate flows from the Klamath, 
Snake and Columbia rivers.  And I don’t think that it is being cynical to suggest that certain commercial and 
political interests in our cash-poor state might support such diversions.  We’ve seen the consequences of water-
grabs in California, Nevada and Arizona.  Shouldn’t we address those kinds of potential pressures in our water 
management strategy? 
 
Thanks for the opportunity to be involved in this process.  
 
Eric L. Lindstrom, EdD 
http://watershedevents.com 
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Jay MacPherson  Wed 11/24/2010 

 
Alyssa, 
My public comment regards the OIWRS Issue Papers v. 2 text on page 25: "Although many natural resources 
state agencies, other state agencies, local, and federal agencies already coordinate closely regarding "on-the-
ground" projects, there are institutional, legal, and policy barriers in place that prevent us from managing water 
resources better." 
  
Therein lies the problem to be addressed.  The rest of the document is a compilation of previously identified 
conditions and issues.  Without addressing this problem of conflicting intents and interests, the IWRS is not a 
strategy at all. 
  
Since the multiple interest groups and laws will continue to bear influence on water into the future (in other 
words, we won't ever have a water czar and single overarching law addressing water), the only effective strategy 
is to find a more efficient methodology to align these interest groups.  It should be a methodology that is more 
than information sharing and problem identification.  IWRS should be aimed at developing that methodology of 
alignment to enable finding solutions.  I refer you to Henry's Fork Watershed (http://www.henrysfork.org/) in 
Idaho as an example of one such methodology that has proven successful.  Indeed, the methodology applied 
there has been successful in many problem solving scenarios, regardless of the nature of the problem.  I am 
personally familiar with and trained in the methodology, and offer my personal support should IWRS chose to 
investigate this option. 
  
James "Jay" MacPherson, Ph.D., P.E. 
Regional Engineer 
Drinking Water Program, Oregon DHS 
444 A Street 
Springfield OR 97477 
541-726-2587 x57 
541-726-2596 fax 
 

‐‐‐‐Follow up email from Jay MacPherson‐‐‐‐ 
 
Alyssa, 
Thank you for writing.  I'll try to call Thursday (tomorrow).  I provided a link that was at a higher level than I 
intended.  What I meant to send is: http://www.henrysfork.org/?q=watershed-council/.  The non-profit 
Foundation is simply involved in the Council, and I don't know much about the Foundation. 
  
It is the effort of the Council that makes things work in the watershed. At the beginning of its formation, 
interested parties sought advice on conflict resolution.  They contacted the Foundation for Community 
Encouragement (FCE, http://fce-community.org/).  The conflict resolution model promoted by FCE takes 
repeated and routine effort to re-connect the group, to sustain respect for and between all parties. Since Henry's 
Fork didn't want to pay FCE facilitators to come at the needed frequency, they asked to have members trained in 
the methodology. So FCE trained people on the Council as facilitators. As far as I know Henry's Fork's 
facilitators have been self-sustaining. 
  
I know the Henry's Fork story because I am a member of FCE. The methodology is nothing new, other than 
combining pieces from various successes in sociology. It is simply a disciplined return to fundamental human 
behaviors that foster cooperation and creativity. To be candid, the process of applying the method seems 
painfully devoid of substance to those unfamiliar with what I'll call circle work. If 'circle work' is a new phrase 
for you, think of ancient American Indian pow wows where the whole tribe gathered in a large circle. I'll leave it 
at that for now. 
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Hugh McMahan  Tue 3/1/2011 

 
TO: IWRS Project Team - IWRS Issue Papers (Version Two) Comments 
 
General comments:  Version Two of the IWRS Issue Papers is very well-written, organized, comprehensive and 
educational.  It is well on its way to being a classic resource for all who wish to educate themselves about 
Oregon’s water resources.  The references and links supplied at the end of the issue chapters are a great bonus.  
Since Version One, more flesh has been added to the technical, organizational and scientific issues.  However, it 
pretty much describes the issues and agencies as they are now (which, understandably, is the first step), but has 
not begun to identify how things might be changed to most effectively deal with the challenges to come.  This 
document is called an “Integrated Water Resources Strategy,” so theoretically, how these future challenges are 
going to be handled should be included.  I would hope that as this document evolves, more is added to 
specifically address up-front those water policies, statutes, rules and laws that could be changed to ensure or 
improve water quality and quantity or areas where there is known or suspected future controversy and have a 
plan to deal with them in place as part of the strategy now when an issue is not in the spotlight and can be dealt 
with in a calm, thoughtful and fair manner.  Certainly the IWRS will promote water quality and quantity as it is 
but should not one major purpose of the IWRS also be to make a purposeful and deliberate effort to identify and 
address those policies, statutes, rules and laws alluded to above and make recommendations to the Legislature 
for changes to ensure water quality and quantity rather than just promoting?  
 
My comments on Version One were submitted on May 26, 2010 by e-mail and are included in the public record.  
Was my input accurately reflected?  Yes and No. 
 
Yes: I was pleased to see mention of the “exempt domestic wells” and the phrase “calls for a closer policy 
look.”  This was the only citing of this kind in Version Two, but it is a start and exactly the kind of thing I am 
referring to in my first paragraph above: the identification now of as many other examples of issues that need to 
have “ a closer policy look.” Another example: It was good to see Oregon’s Land Use Planning Goals included 
in the Water Quality chapter.  It brings up another important integration piece of the puzzle.  In reviewing Hood 
River County’s Goal 5 and Goal 6 a number of years ago, it became clear that there was a “promoting” of 
watershed protection but it was protection “in name only.” There were no (and still are not to my knowledge) 
mandates, no requirements and no enforcements or consequences.  Perhaps another appendix entitled “A Closer 
Look” could be added to the IWRS Issues Papers.  
 
No:  I still adamantly feel that Conservation needs to have its own issue paper, if for no other reason than to 
bring emphasis and exposure to this very important mechanism.  It is listed on page 6 as being one of the 
purposes of the IWRS.  It is encouraging that “conservation” is mentioned a few more times in the text of 
Version Two than in Version One.  The state must take the lead on this and what state agency is the logical one 
to provide leadership, integration and oversight other than the Water Resources Department?  When I  say 
conservation, I am referring to any and all mechanisms that protect water quality and quantity and accomplish 
recycling and reuse such as gray water systems, Xeriscaping, circulating domestic hot water systems, low flush 
toilets, permeable paving stones, under-sink heaters, do not flush old medications down the toilet, no clear 
cutting, and on and on. From the examples, it is clear there would be communication, interface and integration 
with local planning departments, building departments, ODF, DEQ, etc.  The only location in the document 
where I think this topic might be covered currently is in “Appendix 5: Education and Outreach Gaps,” but it is 
way too important to be relegated to an appendix.  
 
Yes:  I had recommended that “Funding” be given its own issue paper status so I was pleased that it will be 
covered at least in “Appendix 4: Funding Gaps.” Among other things, I was concerned about funding to acquire 
more data and do more critical research so was happy to see Appendix 2: Data and Information Gaps” to address 
this.  
 
No: In my initial comments of May 26, 2010, I strongly felt (and still do) that Oregon water law and policies 
should have there own issue paper chapter.  I was pleased that there was at least a paragraph on “water rights” in 
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the Water Quantity issue paper, but, again, it only described the existing law with no suggestion of “calls for a 
closer look.”  Unless water law and policy is “on the table” for discussion, I feel very strongly that success of 
the IWRS will be very handicapped.  What happens in the future if a senior water right holder wants to sell “his” 
water to a private company for export as bottled water while the crops of junior agricultural users down stream 
are wilting?  Would it not be better to address these situations now and during this process rather than during a 
crisis? 
 
Hanford Clean-Up: I mentioned this in my comments on Version One.  Perhaps there could be an appendix 
entitled “Priority Actions” and include Hanford there. 
 
A wording suggestion:  
p. 27: Ecology and Ecosystems, paragraph one: Consider adding the phrase “in the ground water” to the 
sentence “Integrated water resource management addresses not just how much and what quality water is within 
the stream or in the ground water, but also considers the health and management of habitat.”  This suggestion is 
apt given the paragraph Groundwater farther down on the page. 
 
Typos: Very few!   
p. 43: The Water-Energy Nexus, first paragraph: “Power plants, such as natural gas and coal products are often 
sited…”  Delete “products?” 
p. 44: Conclusion, first paragraph, second sentence:  Add “to” in the sentence “…varies between industries due 
to a number of factors.” 
p. 49: Environmental Justice Communities, last paragraph, second sentence: Space between “and” and 
“extensive” 
 
Keep up this important excellent work!  Thank you for the opportunity to share my thoughts. 
 
Hugh B. McMahan       March 1, 2011 
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NW Mineral Prospectors – Steve Rosenlund   Sun 1/23/2011 

 
Re: page 20 of draft, "Beneficial uses of water".  Mining is not listed as a beneficial use of water.  Oregon state 
law declares mining as a beneficial use of water and we in the mining community would hate to lose this as an 
administrative oversight.  Please add mining as a beneficial use of water.  
 
Sincerely, 
 
Steve Rosenlund 
Oregon Miners Rep 
NW Mineral Prospectors 
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Oregon Department of Fish and Wildlife – Rick Kepler   Tues 3/1/2011 

 
Alyssa, here are my comments on the Draft Issue papers.  You have included most of the comments and 
suggestion that we provided and talked about in the past so from our point of view it is looking pretty complete, 
well written but not too technical.  The papers are more polished and include most of the major issues now.  My 
comments are more editorial and observations about where you might want to include additional information.  
Roger Fuhrman looked at the economic part and is fine with that section.  So here are my suggestions. 
   

 Page 8 Might want to say something about the interconnection of surface and groundwater,  
 Page 12 The Willamette Basin second paragraph last sentence use “to” or “for” not both,  
 Page 12 beginning of third paragraph I would include “fish flows for listed species” too with economic 

and population growth.  
 Page 12 last paragraph I would use “flow needs” rather than “restrictions” it is likely that “flow needs” 

will continue beyond the 15 year period to maintain fish populations.  
 You didn’t say anything about the other basin you mentioned the “Crooked” might want to explain a 

little.  
 Page 13 last bullet I would say Groundwater contributes “base flows” to lakes and streams …  
 Page 14 second paragraph first sentence would take out the word “enough” so would read  … found at 

consistently high levels.  
 Before you leave Groundwater I believe there should be a section on the connection between surface 

water and groundwater.  (this is in the Ecosystem Services section but maybe should also be said here)  
In my discussions with people many do not understand or recognize that there is a connection between 
the two.  You could talk about ground water as base flows to streams and lakes, source of springs and 
that depletion of groundwater can affect surface water flows.  Most late summer stream flows reflect 
groundwater base flows (unless they are augmented by storage), Also different parts of the state have 
differing amounts of flow contributed by groundwater Deschutes basin lots of groundwater as base flow 
coast range less so.  Could also say that there are runoff (snow) dominate streams, rain dominated and 
groundwater dominate streams.  Maybe put this right before the “Exempt Groundwater Use”  

 Page 15 last paragraph of “Exempt Groundwater Use” I would also include that they may interfere with 
surface water flows needed for fish flows.  

 Page 16 last paragraph may need to expand this a bit most of the funds being spent are to test a regional 
ASR not AR, I believe the feasibility study under SB 1069 is for the ASR.  County line is a AR project 
that has been in operation for over 40 years (maybe longer than that) the most current AR project is the 
Echo Meadows project which has been looked at for about 15 years.  

 Page 17 in the Conclusion you mention peak and ecological flows, but didn’t say anything about those 
flows before then.     

 Page 31 as a visual graphic aid you may want to put the current “Federal or State listed Sensitive, 
Threatened or Endangered Fish Species in Oregon” map after Figure 11.  Also known as the Division 33 
map WRD GIS folks should have a copy.  

 Page 32 the Climate change section seems a little short (although it is addressed in a later issue paper) 
you may want to beef it up a bit by talking about altering stream flows, timing of flows, precipitation 
changes, snow pack and changing some basins from snow melt dominated to rain dominated streams 
and the expected flow changes (higher flows in winter and spring (more flooding) and lower flows in 
late summer (which would affect water needs, fish flows and other uses during high demand periods)  

 Page 32 Water use second paragraph probably should talk about fish passage along with fish screening.  
Dams that block fish passage interrupt, delay or terminate migration routes for fish both to complete 
their life cycles and prevent them from reaching better water quality conditions up or down stream 
during periods of low flow.  Complete blockages of streams prevents migrating salmon and steelhead 
from reaching their spawning and rearing habitat leading to extinction of the species above the dam.  

 Page 32 Invasive Species Blue-green algae really isn’t an invasive species in many cases they are 
native, but can be an issue due to changes in water quality conditions or ecological shifts.  This example 
might be better placed under Water Quality  
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 Page 32 Adequate Protections for Instream Needs I would say “… needed to support public uses and 
aquatic life …”    

 Page 32 Adequate Protections for Instream Needs third sentence add “by” …legally protected by an 
instream  water right  

 Page 32 Adequate Protections for Instream Needs second paragraph I would put the words peak and 
ecological flows as part of the last of this paragraph and maybe reference both the ODFW document and 
the WRD White paper.  Maybe use some of the wording from the intro to the WRD White paper.  

 Page 35 and 36 Statewide Initiatives and Partnerships I would include the Oregon Conservation 
Strategy in this list.  May also want to say something about the development of Conservation and 
Recovery Plans.  

 Page 36 on dam removal I would note that a number of dams have been removed in resent time, 5 dams 
including the Savage Rapids Dam in the Rogue, and dams in the Sandy and in the Hood.  

 Page 43 Hydropower I would add here someplace that the facilities that were built in the 1940 to 60 
were not as fish friendly but these facilities are now relicensing and are providing additional protections 
that improve, habitat, passage and flows to address impacts to fish.  

 Page 44 under Sources I would add the web cite for the Dean Runyan study it’s 
http://www.dfw.state.or.us/agency/docs/Report_5_6_09--Final%20(2).pdf  

 Page 49 Rural Communities may want to note that these communities are dependent on agricultural, 
Natural Resource use and recreation activities (fishing ,hunting and viewing).  

  Page 55 Last paragraph under background info. This will affect water availability …  may also want to 
say this will affect fisheries, their habitat and water quality.  

 Page 57 “Discuss other impacts on aquatic species” you could talk about shifts in species composition 
and ecosystems, make habitat more favorable for introduced or invasive species, increased impacts from 
disease and parasites and native biota and species being more stressed with warmer temps, less water 
and poorer water quality.  

 Page 58 at top Water Management may want to say that most in-stream water rights are junior so there 
would be less water for instream flows.  

    
That’s it looking pretty good.  If you have any questions give me a call. 
 
Rick Kepler  <'}}}}>< 
Manager, Water Quality/Quantity 
Fish Division 
Oregon Department of Fish and Wildlife 
3406 Cherry Ave. NE 
Salem, OR 97303 
  
Phone: 503-947-6084 
Fax: 503-947-6070 
E-mail: Rick.J.Kepler@state.or.us 
Web Site: http://www.dfw.state.or.us/ 
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Oregon Wild – Doug Heiken  Wed 2/23/2011 

 
Dear WRD:   
 
Here are just a few brief comments on the IWRS issue paper. 
 
The section of the issue paper about "ecology and ecosystems" should refer to the aquatic conservation efforts of 
the US Forest Service and Bureau of Land Management. 
 
In western Oregon both BLM and the USFS implement the "Aquatic Conservation Strategy" of the Northwest 
Forest Plan which requires riparian buffers, watershed analysis, standards & guidelines, and restoration. 
 
In eastern Oregon, the USFS and BLM implement PACFISH and INFISH (and an associated biological opinion) 
which provide for stream buffers, standards & guidelines, and watershed analysis. 
 
For more information see http://ddr.nal.usda.gov/bitstream/10113/28651/1/IND44194475.pdf 
http://www.fs.fed.us/rm/boise/research/techtrans/projects/pacfish_home.shtml# 
http://www.fs.fed.us/rm/pubs/rmrs_gtr162.pdf 
 
The subsection on "Increased insect outbreaks, wildfires" needs some clarification. It should be noted that the 
significant increase in CO2 in the atmosphere allows plants to close their stomata for longer periods and still get 
all the carbon they need.  This makes the plants use water more efficiently and mitigates for the predicted 
increase in droughts.   
 
Also, this paragraph makes the increase in beetles sound certain, when it is still speculative.   
 
Finally, this section asserts that increased mortality form beetles increases fire hazard, but numerous studies 
have shown that the effect of beetles on fire is more likely negative or neutral.  Shoemaker, J. 2010.  NASA 
satellites reveal surprising connection between beetle attacks, wildfire.  
http://www.nasa.gov/topics/earth/features/beetles-fire.html 
 
_____________________________________ 
Doug Heiken, Oregon Wild 
PO Box 11648, Eugene OR 97440 
dh@oregonwild.org, 541.344.0675 
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Oregon Winegrowers Association – Jeanette Morgan   Mon 2/28/2011 

 
Please find attached, the Oregon Winegrowers Association (OWA) comments regarding the Oregon Water 
Resources Department’s Integrated Water Resource Strategy.   
 
Please contact me if you have any questions or comments. 
 
Sincerely,  
 
Jeanette Morgan 
 
 

 
Jeanette E. Morgan 
Executive Director  
OREGON WINEGROWERS ASSOCIATION (OWA) 
 
1200 NW Naito Pkwy, Ste 400 • Portland, OR 97209  
503.228.0616 Direct • 971.285.2307 Cell 
jeanette@oregonwine.org  
www.oregonwine.org 

 

 
‐‐‐‐‐ Attached comments follow on next page ‐‐‐‐ 
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Brian Posewitz  Tue 3/1/2011 

 
Dear IWRS Group: 
 
As an attorney who has worked in the water rights area, I see these two critical issues that are perhaps touched 
on but not directly addressed in the issue papers and appendix 2: 
 
1.  How to deal with permit applications, etc., when “data and information gaps” prevent a reliable 
determination of whether relevant criteria are met.  The default now seems to be to issue permits and worry 
about resource implications later, particularly on small streams for which there is limited information on flows, 
fish presence, fish needs, water quality, etc.  That seems reckless, particularly given the tendency for cumulative 
actions on small streams to add up to big impacts on big streams. 
 
2.  How to ensure that that water management on paper matches water management on the ground.  Limited 
resources mean limited enforcement.  As a result, water gets used with no permit, permit holders use more than 
permitted amounts, conditions used to justify issuance of permits are not met, etc.  This issue comes up 
particularly when limited “storage seasons” are used to justify new reservoirs on streams for which not water is 
available in summer months. 
 
Please see separate email (via YouSendIt)1 with documents to support/illustrate these points.  One is a memo 
from an ODFW biologist commenting on these problems generally.  The other is an example of an OWRD 
proposed order to grant a permit when the input from other agencies clearly says there is not enough 
information. 
 
Thank you for considering my comments. 
 
Brian Posewitz, P.C. | Attorney at Law 
8508 S.E. Eleventh Avenue | Portland, Oregon 97202 
Phone: 503-432-8249 | Fax: 503-296-2094 
Email: brianposewitz@comcast.net 
________________________________ 
 
Confidentiality Notice: This e-mail message may contain confidential or privileged information. If you have received this 
message by mistake, please do not review, disclose, copy, or distribute the e-mail.  Please notify me immediately by 
replying to this message or telephoning me.  
 
 
 
                                                            
1 Due to the large volume of documents, they were not included in this staff report.   
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Portland Water Bureau – Lorna Stickel  Tue 3/1/2011 

 
The only significant comments I have on the November Issue Paper drafts are as follows: 
  
1.  In the Culture, Community, and Water section on page 46, there is language in the second paragraph under 
the background section that makes a statement about importance of determining water needs versus demand and 
that the terms have very different meanings.  It is my feeling that the terms are not that different, or certainly are 
not well defined in terms of this issue paper.  The PAG has not discussed these terms, or agreed upon how they 
are different.  Without some further description of how they are different I don't think this short paragraph 
belongs in here.  There are very different methods used to forecast future water demands/needs, and the devil in 
the details, as opposed to some policy level assumption that demands are not needs, and that it is up to the State 
to define when a demand is not a need. 
 
2. The climate change chapter should be updated to reflect more recent information, particularly the Oregon 
Climate Change Assessment submitted by OCCRI to 2011 legislature.  The legislative summary of this report 
should be directly incorporated into this chapter, and the references should be updated to link to this work, as 
well as a few other recent developments as noted on the attached document to this e-mail. 
  
Lorna Stickel  
Portland Water Bureau  
1120 S.W. 5th, Room 600  
Portland, Oregon   97204  
(503) 823-7502  
(503) 823-4500 (Fax)  
lorna.stickel@portlandoregon.gov  
 

‐‐‐‐ Attached Document ‐‐‐‐ 
 

Recent Climate Change Documents and Projects – Lorna Stickel 
January 2011 

 
 
There have been several recent developments on climate change documents and other programs that relate to 
Oregon.  I have provided the names and links, most of the materials are available on various websites.  The last 
two reports are recent publications of the National Academy of Science, Climate Choices project, excellent 
resources on the general subjects. 
 
Oregon Climate Assessment Report, 2010.  OCCRI.  There is a short Legislative Summary and the long report 
available:  http://occri.net/ocar 
 
Oregon Climate Change Adaptation Framework December 2010.  There is a summary section and a longer 
report available:  http://www.oregon.gov/ODOT/TD/CLIMATECHANGE/adaptation.shtml 
 
The Resource Innovations Group (TRIG) 2011, Climate Change Resiliency in the Lower Willamette Region 
of Western Oregon.  This report has data on downscaled climate model hydrology and other climate 
information, results of workshops held in the Portland area, and a set of adaptation strategies. 
http://www.theresourceinnovationgroup.org/climate-preparedness-pubs/?SSScrollPosition=0    
 
Oregon Water Resources Department, 2010.  Issue papers for the Integrated Water Resources Strategy, 
contains several of interest including one on climate change.  All of the materials for the IWRS are on this site, 
look for the Issue Papers, November 18, 2010: 
http://www.wrd.state.or.us/OWRD/LAW/Integrated_Water_Supply_Strategy.shtml 
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EPA Climate Ready Utilities Report, CREAT tool, and other toolbox items 2010 
http://water.epa.gov/infrastructure/watersecurity/climate/index.cfm 
 
EPA Case Study of Utilities dealing with Climate Change 
http://water.epa.gov/scitech/climatechange/implementation.cfm#CP_JUMP_489011 
 
California DWR Climate Change Report December 2010.  Climate Change Characterization and Analysis in 
California Water Resources Planning Studies Good description of climate processes, issues, methods, and 
adaptation studies done in California.  http://www.water.ca.gov/climatechange/articles.cfm 
 
America's Climate Choices: Panel on Adapting to the Impacts of Climate Change; National Research Council.  
2010. Adapting to the Impacts of Climate Change, National Academies Press: Washington DC 
 
America's Climate Choices: Panel on Informing Effective Decisions and Actions Related to Climate Change. 
2010. Informing an Effective Response to Climate Change, National Academies Press: Washington DC 
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Merilyn Reeves  Mon 2/28/2011 

 
Alyssa, I reviewed this draft.  Please relay to all how worked to draft this that it represents a lot of work and is 
quite impressive.  
 
I have one very basic comment: 
 
I think there must be some definition or discussion of what an Integrated Water Resource Strategy is, or maybe, 
what it is not.  For decision makers I think you need to be prepared to answer the "SO What?" question.  You 
know, the "So what needs to be done?"  "Are new laws needed?  Are policy changes to departments needed?”  
The draft does a very thorough job of documenting the individual roles and responsibilities of all the various 
government departments and agencies, and outlining many concerns. 
But, what does an Integrated Water Resource Strategy really mean? is there an expectation or goal of what 
should be the result of this work?   
 
Merilyn Reeves 
former member of GWAC  
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Tim K. Smith  Mon 2/28/2011 

 
Alyssa  
  
Here are my comments on the IWRS issues paper # 2 
  
Thank you 
  
Tim K Smith 
 
 

‐‐‐‐ Attached comments follow on next page ‐‐‐‐ 
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FROM THE DESK OF TIM SMITH P.O. BOX 1326
HINES, OR. 97738

541.573.3801
tsmith64@highdesertair.com

tim4429@sbcglobal.net

2/28/2011 1

Comments on:

Oregon’s Integrated Water Resources Strategy
Issue Papers

November 18, 2010
Version Two

The following are comments I have after reviewing the latest Draft Issues Paper on the 
IWRS program. 

1. There is nowhere in this paper where it deals with the State’s reaction to the continuing
infringement of the Federal Government in issues that affect the States Rights to own and regulate 
water within its boundaries and not specifically defined as Waters of the United States. I believe this 
to be the most critical long term threat to Oregon managing its water for the future beneficial 
interest of Oregonians. There can be no meaningful discussion of Water Rights under Oregon’s 
Water Law in Oregon without first establishing the fact that Oregon owns and will be the priority 
manager of its water. This primary management right cannot be abrogated to the Federal 
Government or any of its agencies to the subordination of Oregon’s agencies and water users. 

2. The economic aspects of water use in Oregon have to be the driving factor behind long term 
planning. Economic Development takes up less than six pages of this 68 page document. There can 
be no clean and plentiful water planning within the State if its citizens are run into economic ruin by 
overreaching environmental policies which ignore the fact that to have a clean environment you 
have to have a healthy and thriving economy. How many poor third world nations are there that 
have sustainable clean environmental management. That third world status is where Oregon will be 
heading if we do not prioritize our economy above overreaching environmental fanaticism. There is 
simply an overriding and penetrating tone of the environmentalist advocates agenda in this paper. 

3. There is no section in this paper that addresses the continued loss of population in the agricultural 
portion of the state which is that part East of the Cascades. The lockup of land and water in Eastern 
Oregon has lead to a continued decimation of its socioeconomic structure. The ever increasing focus 
on in-stream rights has prevented the development of in-stream and off-stream water storage 
projects. Those projects not only feed water into the local economic infrastructure but the retention 
of water as high up in a basin as possible is just good water management policy. Retained water 
during peak flows and low use periods creates longer sustained discharge, cleaner water, better 
flows out of the basin and improved riparian habitat during low-flow and high demand seasons. 

4. There is a clear technical and political nexus between groundwater and surface water. Before a 
meaningful long term plan can be made for Oregon, the project of defining water availability,
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541.573.3801
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tim4429@sbcglobal.net

2/28/2011 2

management and use for both ground and surface water should be completed on a basin by basin 
basis. AR and ASR projects, while of good intent and locally appropriate, are simply not energy 
efficient and quantitatively sufficient to provide for our water based industries in the future. 

5. The issue of unajudicated water rights in Oregon is an embarrassment if not a complete dereliction
of duty by the DWR. Before we can move forward to creating more encumbrances on the water 
right holder, those folks who hold unajudicated rights have the right to adjudication under the 
conditions that prevailed at the time of their filing on those rights. This should be a mandatory
obligation of the State’s water management program. 

6. Under the “Forests” section on page 29, it should be incumbent upon any water management plan in 
a state where 50% of the land is forestland, to take on the issue of Federal Forestland management. 
In the last 20 years we have seen the neglect in our forests lead to catastrophic fires. A single big 
fire season can lead to severe degradation of our waterways a thousand fold greater than the 
minimal damage created by proper forest harvest projects. The management plan should support 
active commercial harvesting and replanting of our public forests as a critical tool to minimize the 
potential for the destruction of watersheds and degradation of waterways by fire while adding funds 
to the government and local coffers to economically sustain proper forest management. Again here
the States Right to manage its resources has to trump Federal regulation. Bullet # 2 on page 30 
should be a priority; 
Federal forestlands, particularly in drier regions, have massive ecological 

restoration needs, and resource‐dependent rural communities are distressed. 

This is exactly where good forest practices and commercial logging can and should be high priority
tool.

Unfortunately the next section on page 30, (“There are solutions. The many 
environmental, economic, and social values of forests are interdependent and
provide a basis for consensus. Diverse forests and a range of benefits result when 
landowners are able to emphasize multiple values – wood production, nature 
emphasis, or mixed uses. Awareness is growing that keeping forests in productive 
forest use should be a primary goal. Keeping forests as forests requires:

 Public support and investment in forestry and resource protection;
 Policies that make continued forest ownership an economically viable alternative 

to conversion;
 A statewide vision for sound, sustainable forest management, as provided in the 

Board of Forestry’s Forestry Program for Oregon.”)
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Completely misses the point. Private forests are not our problem. They are relatively small holdings 
and historically across the board managed better than the huge blocks of Federal ground within 
Oregon. This seems to be an attempt at a feel good approach to our real forest problems by laying 
another set of burdens upon private land owners. 

7. Under ‘Ecological Protection and Restoration’ on page 34, it speaks of the “In
Stream Water Right Act”. It seems to me that when an agency files for a water right, in this case,
In-Stream, that that is overstepping the bounds of what an agency should do with a resource that is 
held by all the people of Oregon. It is almost certainly true that agencies are given preferential 
treatment when filing for water rights over what a private sector entity would get. I believe that 
there should be no priority date given to any agency requesting a water right and a term set for
those rights that would sunset unless extended by the legislature after an appropriate time period. It 
should in essence be a water use lease for a set period of time to accomplish a specific beneficial 
use. The public does not vote on these rights “held in trust for public benefit” and the public 
benefit priorities may change over time. Planning and managing water for the future should not 
authorize an agency, with a current agenda, to lock up the peoples resources in perpetuity. 

8. Any water management strategy that hinges its plan around climate change is problematic at best. It
is not only courting technical disaster but wasting the public’s money and the government’s
credibility while hobbling the private sector with more controls on resource development. Any 
number of studies can be found to refute the climate change premises contained within the 
Implications of Climate Change section. It is a documented fact that mankind has thrived in times
of global warming and declined in times of global cooling. The affects of either of these occur 
slowly enough to accommodate and adapt to when the tangible facts are upon us. Planning for the 
unknowable and uncontrollable is sheer folly. 

Thank you for the opportunity to comment on this issue critical to the future of Oregon. 

Tim K. Smith
Harney County. Oregon

February 28, 2011
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Spring Valley WC & Eola Neighborhood GW Network – Rachel Walker  Tue 3/8/2011 

 
Sorry to be late with a few comments, but they are fairly minor: 
 
Pg 20 The Environmental Quality Commission appears quite suddenly without any explanation about what is 
does.  (I finally surmised with was the parallel to Water Resource Commission) 
 
Pg 33, paragraph beginning with Adequate, third sentence needs work 
 
Page 48, end of 2nd paragraph,  ...."represents [the] largest... 
             "Isolated rural" should be in italics also 
 
         second to last paragraph, needs space between andextensive 
 
You probably caught these already, but just in case.... 
 
Thanks for keeping me in the loop, Rachel Walker 
 
Eola Neighborhood Groundwater Network and Spring Valley Watershed Council 
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U.S. Bonneville Power Administration – John Taves   Thu 3/3/2011 

 
Alyssa, 
  
Although I didn't get comments from others, I thought perhaps you might benefit from my thoughts on your 
hydropower discussion.  Please give me a call if you have any questions about these. 
  
John 
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 U.S. Fish and Wildlife Service – Paul Henson   Tue 3/1/2011 

 
Please see attached comments from the Fish and Wildlife Service  
 
**************************************************** 
Shauna Ginger 
Ecosystem Services Biologist 
U.S. Fish and Wildlife Service 
2600 SE 98th Ave Suite 100 
Portland, OR 97266 
503-231-6949 
**************************************************** 
 
 
 

‐‐‐‐ Attached comments follow on next page ‐‐‐‐ 
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U.S. Forest Service – Trish Carroll   Tue 3/1/2011 

 
Hi Alyssa--I only have a few minor comments to these issue papers.  They are looking real comprehensive at 
this point--nice work!   
 
Here are my comments:  
page 8 (water rights): might be good to add a sentence after "exempt from permitting requirements" stating that 
they are not exempt from other state law including putting water to beneficial use without waste. Helps convey 
the conservation intent of Oregon law  
page 12 (storage): end of paragraph--I thought storage facilities currently had instream flow requirements?  if so 
then that could be added and the last sentence could be adjusted to convey "additional" instream flows  
page 13 (groundwater investigations), last paragraph--"the strategy could focus on developing partnerships..."; 
suggest reworking to something like:  "Developing partnerships with other entities and agencies working to 
identify and answer similar questions would help provide a more comprehensive holistic program"; or some 
other wording that more strongly words the benefits of working with partners in this area.  
page 21+ (water quality): a couple suggestions--my understanding is that under Division 42, TMDL 
implementation is legally required, which doesn't mean it doesn't take cooperation but Oregon is one of the few 
states I know of that has a statute for TMDL implementation.  Also, there has been a lot of water quality 
improvement that has occurred over the past several decades--articulating that maybe under the summaries from 
the Integrated Assessment, will help balance the issues which read like water quality pollution is really bad 
everywhere, which isn't the case.   
 
Nothing more I can think of in the time allotted.  Hope this helps!   
Trish 
 
***************************************************************** 
Trish Carroll, USDA Forest Service, PNW Regional Office  
Regional Water Rights-Uses and Groundwater  
Program Manager 
503-808-2905 
503-807-6188 cell  
503-808-2469 (fax) 
tcarroll@fs.fed.us   
***************************************************************** 
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U.S. Natural Resources Conservation Service – Meta Loftsgaarden   Mon 2/28/2011 

 
From: Loftsgaarden, Meta - Portland, OR 
Sent: Wednesday, February 02, 2011 07:26 PM 
To: Brenda Bateman  
Subject: FW: Follow up from yesterday's IWRS meeting  
  
Brenda – see the note below from our water supply forecasting office.  I’m not sure that this needs to be added, 
or is relevant, but I wanted to forward to you so you can make the decision! 
 
Meta 

 
From: Lea, Jon - Portland, OR  
Sent: Wednesday, February 02, 2011 9:28 AM 
To: Loftsgaarden, Meta - Portland, OR 
Subject: RE: Follow up from yesterday's IWRS meeting 
 
Hi Meta, 
 
I have quickly skimmed through the draft for the Oregon Integrated Water Resource Strategy.  Granted it was a 
very quick review, but one item that I didn’t see in the draft was any reference to the Oregon Emergency 
Operation Plan in response to Drought.  I’m not sure this reference would be a critical piece of the Water 
Resource Strategy, but it should have some mention, perhaps just a reference in the Appendix, there are a 
number of locations where the plan could be referenced.  Thanks for the chance to provide input…. 
 
 
Jon Lea 
USDA NRCS 
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Stacy Vynne  Mon 1/3/2011 

 
Hi Alyssa,  
Please find a few comments (starting on page 23) in the attached papers. 
Please let me know if you have questions. 
Thanks,  
Stacy Vynne 
 
 

‐‐‐ Comments included in the attachment are as follows ‐‐‐ 
 
Pg. 23, Temperature 
Comment:  Restoring stream complexity and focusing protection on cold water sources (e.g. springs) has been 
raised a number of times as a strategy at our workshops to deal with temp issues. 
 
Pg. 24, Toxic Pollutants 
Comment:  A number of folks we have worked with have expressed concern over increased toxic bacteria and 
algae blooms that are climate related. 
 
Pg. 32, Invasive Species 
Comment:  With climate change, invasives are likely to have an even greater edge on native non-invasives.  
They can directly impact waterways, but also indirectly by causing massive die offs of forests, which will then 
increase debris in streams and rivers. 
 
Pg. 40, Loss of Snowpack (referencing text bubble) 
Comment:  We have snowpack loss projection data for the Willamette, Klamath, Umatilla and Rogue basins. 
 
Pg. 42, Funding for Infrastructure (SRF) 
Comment:  Concern over aging infrastructure? 
 
Pg. 43, Hydropower discussion 
Comment:  See Allan Hamlet's (University of Washington) study for the Bonneville Power Admin on impacts 
of climate change on hydropower production on the Columbia. 
 
Pg. 46, Culture, Community, and Water Paper 
Comment:  Maybe move this paper to the first one, as it is somewhat overarching of all other discussion papers. 
 
Pg. 51, Safe Drinking Water & Public Water Systems 
Comment:  However, concern for infrastructure failure under extreme weather/flooding conditions projection 
with climate change. 
 
Pg. 52, Deteriorating Infrastructure 
Comment:  See comments above about concerns about climate change impacts on infrastructure. 
 
Pg. 55, Climate Change 
Comment:  While you have a climate change paper, I think it's also beneficial to integrate across the other 
papers. 
 
Pg. 55, Climate Adaptation Plan development (DLCD) 
Comment:  Concluded in December 2010. 
 
 
Pg. 57, Impacts on Aquatic Species 
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Comment:  See Climate Leadership Initiative reports for projected impacts to specific aquatic species. 
 
Pg. 57, Actionable Science 
Comment:  What do you mean by this?  Science that informs decision-making?  Maybe instead, recommend 
collaboration between scientists and decision makers. 
 
Pg. 57, More research and studies are needed to project climate change impacts… 
Comment:  However, need to begin to take immediate action on adaptation given the state of knowledge (can't 
afford to wait any longer especially given projected impacts to water resources).  Also need to mitigate further 
emissions to prevent additional stress on water resources from climate change 
 
Pg. 58, Strategies that address multiple objectives… 
Comment:  Yes, and the emphasis should be on those strategies that provide co-benefits (e.g. to wildlife, human 
health, economy, etc). 
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WaterWatch of Oregon – Kimberley Priestley   Tue 3/1/2011 

 
Hi Alyssa, 
 
Attached please find WaterWatch's comments on the second draft of the WRD's IWRS Issue Papers.  If you 
have any questions, or wish to discuss any of our comments, please let me know. 
 
Thank you for all your hard work on these.  Kimberley 
 
 
 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Kimberley Priestley 
WaterWatch of Oregon 
213 SW Ash, Suite 208 
Portland, OR 97204 
Phone: (503) 295-4039, ext. 3 
FAX: (503) 295-2791 
http://www.waterwatch.org 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
 

‐‐‐‐ WaterWatch’s comments follow on the next page ‐‐‐‐ 
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          March 1, 2011 
 
Alyssa Mucken 
Policy Coordinator, Integrated Water Resources Strategy 
Oregon Water Resources Department 
725 Summer Street NE, Suite A 
Salem, OR  97301 
 
RE:  Comments, IWRS Issue Papers Draft Two 
 
Dear Ms. Mucken,  
 
Thank you for the opportunity to comment on the second draft of the WRD’s Integrated Water 
Resources Strategy Issue Papers. We appreciate the WRD’s continued effort to elicit broad public 
involvement in the development of the Integrated Water Resources Strategy.  We also appreciate the 
time and thought the WRD put into its revisions.  Below please find our comments.   
 
General Comment applying to all Issue Papers:  The introductory section notes that there is currently 
under development an “Agency Appendix” that will be included in a later version of the issue papers.  
Numerous stakeholders have requested this information and we appreciate that the WRD is compiling 
this information for inclusion with the issue papers. That said, without that information in hand, it is 
difficult to fully assess the current drafts of the issue papers as they relate to the “integration” aspect of 
the development of the IWRS.   
 
Thus, without a full understanding of how the agency appendix will influence and/or interplay with the 
finalized issue papers, we will reiterate our earlier comment (10/09) that it would be helpful to include in 
each relevant issue paper a description of the key agency missions and/or roles as it relates to the 
particular issue (i.e. water quantity, quality, etc), and importantly, identify the opportunities for better 
integration amongst  agencies as the state moves forward in developing an integrated water resources 
strategy.    
 
Introduction (pages 5-7):   
 
The Value of a Strategy (page 5-6): We recommend inserting the word “river” into the sentence that 
begins on page 5 and carries over to page 6.  While ostensibly included in the word “watersheds”, we 
think that the word “river” should be called out specifically as Oregon’s rivers are one of the 
centerpieces of the discussion.  
 
Purposes (page 6, mid-page bullet points):   We would suggest deleting the seven bullet points set forth 
as the “purposes” of the IWRS.  The purpose of the IWRS has already been well stated under “value” (to 
provide a blueprint for the state to follow as it prepares to meet Oregon’s water needs: instream and out-
of-stream; above ground and below ground; now and into the future).  The purpose of the IWRS is also 
well stated in the conclusion.  The seven bullet points presented will likely serve to divide stakeholders, 
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and, importantly, are not necessarily supported by statute. For instance, while we recognize that the 
statewide plan will need to be adapted to the unique hydrology and/or issues facing individual river 
basins, no where in the governing statute is there a directive to provide a framework for local 
communities to complete there own integrated water management planning.  Despite this, the issue 
paper appears to assert, or at the very least imply, that somehow water management will be turned over 
to the local governments and/or authorities. Other points as well are fraught with political implications.   
Moreover, as to the purposes of the ISWR this list as noted is also missing key purposes (i.e. climate 
change, population growth, instream flow restoration, etc).  For these reasons, we suggest deleting the 
seven bullet points as a whole.     
 
Integrated Water Resources Management:  We suggest the WRD insert language explaining that the 
Strategy provides an opportunity  to better integrate management of our state’s water resources amongst 
various state agencies, most notably WRD, ODFW and DEQ.  We also suggest that this section provide 
additional clarity with regards to the mission statements and goals of the three statutorily named lead 
agencies, namely:  
 

WRD: The Department's mission is to serve the public by practicing and promoting responsible 
water management through two key goals: 1) to directly address Oregon's water supply needs, and 2) 
to restore and protect streamflows and watersheds in order to ensure the long-term sustainability of 
Oregon's ecosystems, economy, and quality of life. 
 
DEQ: The Water Quality Program's mission is to protect and improve Oregon's water quality. 
Protecting Oregon's rivers, lakes, streams and groundwater quality keeps these waters safe for a 
multitude of beneficial uses such as drinking water, fish habitat, recreation and irrigation. 
 
ODFW: To protect and enhance Oregon's fish and wildlife and their habitats for use and enjoyment 
by present and future generations (note: augment with the goals of their water quantity program).   

 
Developing a Strategy through Collaboration (page 7):  This section should outline the legislative 
mandate for WRD to closely coordinate with ODFW and DEQ both in developing the strategy, but also 
ongoing collection of data on instream and out-of-stream needs  
 
Water Quantity (pgs. 8-17):  
 
Introductory paragraph (pg. 8):   Either in the first sentence or the third sentence (or both) the term 
“water needs” should be expanded to read “instream and out-of-stream water needs.”   Without this 
qualifier, the assumption by many will be that the water needs referred to are consumptive.  
 
Water Rights (pg. 8):  It should be pointed out that water rights are limited to beneficial use, without 
waste.   This is an important tenet of Oregon water law.  
 
Demands projected to increase (pgs. 8-9): We, again, register our concerns of the WRD’s use of the 
results of OWSCI in this section for the reasons stated in our earlier comments (see WW comments 
10/09).  Moreover, it should be noted that there are many case studies that show that with an increase in 
population in metro areas, there is often a decrease in demand as opposed to an increase as stated (i.e. 
Seattle).  Also, the chart on page 9 should include a column for instream demand, or in the alternative, a 
separate chart with flow approximations (by month) for instream needs should be included. As a final 
note, this would be a good section to note that the WRD does not currently have a uniform methodology 
to assess demand across various sectors.    
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Instream and out-of-stream water needs need to be distinguished:   The statutory direction to the WRD 
is to develop an integrated strategy to meet Oregon’s instream and out-of-stream needs.  The demand 
section only focuses on out-of-stream projected demands. While we appreciate that there is a separate 
issue paper on “ecosystems”, we feel strongly that the water quantity issue paper needs to include a 
subsection on instream needs---including the protection of base flows, peak flows and ecological flows.  
There are many streams across Oregon that do not currently have instream water rights established as of 
yet, which represents an unmet need.  Moreover, as move into the future there will likely be additional 
protection of both peak and ecological flows, another need/demand that should be called out in this 
paper.  The water quantity section, to paint a complete picture, needs to include this information.   
 
Surface Water (pgs. 9-10):  
 
Stream gauges:  If the WRD has a sense of how many stream gauges it would like/need statewide, this 
might be a good place to insert it.   
 
Storage (pg. 12):   
 
We think the storage section should be reworked to better tell the story of storage options today.   i.e. 
primarily winter time storage, environmentally sensitive storage, off-channel vs. on-channel, fish 
passage and screening requirements, costs/benefits, etc. It also seems appropriate to divide this section 
into above ground and below ground storage, moving the ASR section into this as a subsection.    
 
As to the entire section devoted to the Willamette Basin Reservoir System, we think that this is 
misplaced and should be deleted. The water quantity section is the place to set forth the basics of water 
quantity statewide---to educate the public and to help set the stage for a statewide plan. To the contrary, 
it is not the place to identify a specific action item that is of interest to select users in one particular 
basin.  As to the issue of federal storage, this is adequately captured in the opening paragraph.      
 
Groundwater:    
 
Groundwater restrictions---It should also be noted that Division 9 rules impose restrictions on 
groundwater appropriation.  A short synopsis might explain that where the WRD has determined the 
potential for substantial interference, surface water restrictions apply in evaluating groundwater 
applications.   
 
Exempt wells---we appreciate the inclusion of the narrative of the policy issues surrounding exempt 
wells. This should remain in the document.     
 
Groundwater investigations---This section should be retained, it is important to the overall story and 
highlights an important need as the state moves forward in developing the strategy.   
 
Key Challenges, Research and Technical Questions:   This section has been deleted from the previous 
draft.  While we submitted comments on this section in the previous draft, we do think it important to 
retain the section.  The many outstanding issues (climate change, peak/ecological/base flows, regulatory 
tools, water management, conservation efficiency, etc) need mention in the water quantity paper as they 
help frame the discussion.  Either this section in a modified form (see WW comments of 10/09) should 
be reinstated or draft two of the water quantity section should be expanded to include short descriptions 
of the following topics, at a minimum:   
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• Water management  
• Conservation and Efficiency (and reuse) 
• Climate change (a short description of the management challenges, recognizing there is a full 

issue paper on this)  
• Regulatory tools  
• Funding and adequate agency resources 
• Instream needs (peak/ecological/base) 
• Integration of OWRD/DEQ/ODFW actions/roles  
• Demand Forecasting 

 
Without mention of these topics, the water quantity section, in our view, is incomplete.   
 
Water Quality (pg. 18-26):    
 
This section should include a description of the availability of the Instream Water Rights Act to protect 
flows for pollution abatement. It should identify this as a tool that could be better utilized by DEQ.   
 
Surface Water: This section notes that a summary of DEQ surface water quality information will be 
included.  We assume this will include a description of how many miles of Oregon’s streams are listed 
as water quality limited, and what some of the key limitations are.   If this is not what WRD/DEQ 
intended, we would recommend that this be added.   
 
Next steps:  This section should note the tie between restoring/protecting streamflows and the tie to 
water quality.  This section might also note that there should/could be better coordination between DEQ 
and WRD regarding the water quality impacts of WRD permitting and policy actions.    
 
Ecology and Ecosystems (pgs. 31-37):    
 
This section provides a good background for ecological and ecosystem water-related issues that Oregon 
faces.  That said, the inclusion of this issue paper as a stand alone section does not negate the need to 
include in the “Water Quantity” issue paper some basic information on projected instream 
needs/demands as we move into the future, including a specific reference to the protection of base, 
ecological and peak flows (please see comments in the water quantity section above).    
 
Economic Development (pgs. 40-45):  
 
Mining:  Many would argue that mining is not “vital” to the state’s economy, especially in light of the 
numerous environmental consequences associated with this industry.  We suggest that this section be 
modified to put forward the facts without putting what amounts to a state seal of approval of this use as 
“vital” to Oregon.     
 
Culture, Community and Water (pgs. 46-53):  
 
In general, this section appears a bit unfocused.  It is unclear what the WRD’s goal of this section is, 
especially as it differentiates from the water quantity issue paper.  Without a better understanding of the 
WRD’s purpose, it is difficult to provide detailed comments. That said, we do want to make the 
following observations/recommendations.  The Tribal section needs to be included, as this interest is 
largely absent from the rest of the issue papers.  However, beyond this interest it seems that this 
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document might simply note that there are a myriad of historical and modern day uses of water (all of 
which are valid) and also a myriad of communities across Oregon (rural, urban, east side, west side, 
coastal, desert, mountain) that all have their own unique hydrological constraints and community water 
issues.  This might also be the place to explain that the IWRS strategy is a state strategy that will serve 
as an umbrella framework, which the state can then apply (with the input of all interested stakeholders, 
including local interests) to select river basins or communities. As is, this section seems to be a 
repository for a number of disjointed issues for select interests/communities.  This is not necessarily the 
correct document for this.   
 
And, we are not currently submitting detailed comments on the specifics of what is currently set forth in 
this issue paper because we think it needs to be largely reworked, we did want to point out that we think 
the background section’s use of the word “aesthetic” in relation to water as the use of water to “water 
lawns, washing cars, filling swimming pools” is in error.   Aesthetics is listed as a beneficial use under 
DEQ rule. This term generally applies to the aesthetics of keeping water instream. This is not a term that 
should be expanded to include car washing, lawn watering and/or filling swimming pools.  Those 
activities are captured under domestic expanded.    
 
Climate Change (pgs. 55-58):   The climate change issue paper has been much improved.   We support 
the WRD’s additions and other reworking of this section.    
 
Conclusion:  Again, we thank the WRD for the opportunity to comment on draft two of the IWRS Issue 
Papers.  We think that second drafts of the IWRS Issue Papers are much improved.  That said, we do 
think that the Water Quality and the Culture, Community and Water sections need additional attention, 
as noted.  
 
If you would like to discuss any of our comments in more detail please let me know.  
 
 
        Sincerely,  

 
        Kimberley Priestley 
        Senior Policy Analyst 
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