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I ntroduction

This Response to Public Comment is to address comments received on the Draft Upper
Grande Ronde River Sub-Basin TMDL and WQMP. Many of the comments received
from different individuals or organizations overlap. This responsiveness summary
document attempts to combine similar comments and provide a single response where
appropriate. Grammatical, editorial, and formatting errors are not addressed here but
corrections are made in the documents. In addition to comments, many specific
guestions were raised. These are addressed separately at the end of the summary
document to the extent possible. DEQ appreciates the time and effort that all the
commentors put into reviewing the documents. All comments have been considered by
DEQ and, where appropriate, have been addressed in the final documents that will be
submitted to the Environmental Protection Agency along with a copy of this
responsiveness summary. EPA will then either approve or disapprove the TMDL.

Background

The public comment period on the proposed submittal of the Upper Grande Ronde River
Sub-Basin Total Maximum Daily Load (TMDL) & Water Quality Management Plan
(WQMP) opened on December 10, 1999. Prior to the opening of the comment period
DEQ received areguest from the Oregon Cattlemen’s Association (OCA) to extent the
comment period beyond the normal 30-day period. Inresponse, DEQ initially set the
close of comments for February 16, 2000 (for a 63-day comment period). On January 3,
2000 DEQ received arequest from the OCA for an additional extension of the comment
period. Inresponse, DEQ extended the comment period to March 3, 2000 (for atotal of a
79-day comment period). A public information open house was held at the Agriculture
Service Center in Island City on January 13, 2000. A formal public hearing was held at
the Agriculture Service Center in Island City on February 2, 2000. The comment period
was closed one month later on March 3, 2000. The magjority of comments received by
DEQ were submitted in written or electronic mailed form.

The TMDL document, appendices, and WQMP document were available for
downloading from DEQ’ s web site throughout the comment period. Hard copies of the



documents were also available for viewing at al public librariesin Union County, at the

Union soil and Water Conservation District office, at the Grande Ronde Model

Watershed Program office, and at DEQ’ s Offices in La Grande, Pendleton, and Portland.

Copies of the documents were aso provided to those individuals who requested

individual copies.

List of Commentors

Comment | Code Comments Received From Date Received Media

#

01 DC Dale Counsdll 2-2-00 hearing Oral

02 BH Bill Howell 2-2-00 hearing Oral

03 NMFS National Marine Fisheries Service 2-9-00 HQ Mail

04 RC Rodney Case 2-9-00 ERP Mail

05 ODA Oregon Department of Agriculture 2-16-00 LaGrande | Fax

06 PRC Pacific Rivers Council 2-18-00 ERP Mail

07 A&P Anderson Perry & Associates, inc. 2-23-00 ERP Mail

08 PH John P. (Phil) Hassinger 2-24-00 ERP Mail

09 Imbler City of Imbler 2-28-00 ERP Mail

10 LF Loren Fleet 2-28-00 ERP Mail

11 LaGrande | City of LaGrande 2-28-00 ERP Mail

12 LI Lee Insko 2-29-00 ERP Mail

13 PL Patricia Larson/Union County Cattlemen | 3-1-00 ERP Mail & oral

14 LL Larry Larson 3-1-00 ERP Mail

15 Weyer Weyerhaeuser Company 3-2-00 ERP E Mail

16 SL Dr. Shane L. Larson 3-2-00 ERP Mail

17 BJ J.T. (Bud) Jones 3-2-00 ERP Mail

18 USFW USFish & Wildlife Service 3-2-00 ERP Mail

19 SB Sharon & Bob Beck 3-2-00 ERP Mail & oral

20 OCA Oregon Cattlemen's Association 3-2-00 ERP Mail

21 OFB Oregon Farm Bureau 3-3-00 ERP Fax

22 OFIC Oregon Forest Industries Council 3-3-00 ERP Email & oral

23 SH S. Hawkins, Inc. 3-3-00 ERP Mail

24 HCPC Hells Canyon Preservation Council 3-3-00 ERP Mail

25 Union City of Union 3-3-00 ERP Mail

26 NC Norman J. Cimon 3-3-00 ERP Mail

27 BCC Boise Cascade Corporation 3-3-00 LaGrande | Hand

28 NFA Northwest Forest Association 3-3-00 ERP Email & ora

29 BB Barton G. Barlow 3-3-00 LaGrande | Hand & ord

30 EPA USEPA 3-3-00 ERP Fax

31 CTUIR CTUIR 3-3-00 ERP Fax

32 NPP Northwest Pulp & Paper 3-3-00 ERP Fax

33 USFS US Forest Service 3-3-00 ERP E Mall

34 ODFW ODFW 3-3-00 ERP E Mall

35 NEDC Northwest Environmental Defense 3-6-00 WQ/HQ Hand
Center

36 osuU Oregon State University 3-6-00 ERP Mail

37 AEF Arlie E. Fisk 3-14-00 ERP Mail




General

The Draft Upper Grande Ronde River TMDL and WQMP reviewed during the public
comment period represented several years of data collection, data analysis, public
participation, and document development. Thisincluded over 25 meetings of DEQ’s
Grande Ronde Water Quality Committee. All of thiswork led to the release of a draft
TMDL and WQMP for the Upper Grande Ronde River Sub-Basin for public review and
comment. The years of work and investment of time by numerous individualsis very
much appreciated by DEQ and led to the best document DEQ could put forward for
public review and comment. The numerous comments received are thoughtful and led to
changes that improved the TMDL and WQMP and will undoubtedly lead to clear
implementation of the TMDL and ultimate attainment of water quality standards.

A sub-basin scale TMDL and WQMP like the Upper Grande Ronde presents numerous
challenges. Different land management and ownership, a mixture of point sources and
non-point sources, several different parameters of concern, numerous beneficial uses of
water, endangered species, changing landscape and land use, and layers of local, state and
federal authorities all create confusion and concern when attempting to resolve serious
water quality issues.

The range of comments DEQ received from local, state and federal agencies,
environmental interests, industrial organizations, stakeholder organizations, researchers,
and individuals reflect the interest in this TMDL and WQMP. Often the comments are
competing and represent different views of the Clean Water Act, State authority, the
strength of the scientific knowledge, and the ability of designated management agencies
to implement the TMDL. All in all the comments resulted in improvement of the TMDL
and WQMP.

Prior to responding to specific comments, DEQ needs to make afew general statements:

* Water quality in the Upper Grande Ronde Sub-Basin is seriously impaired. Thereis
no question that water quality standards are being violated and beneficial uses are
being compromised. The TMDL and WQMP are the avenues and tools to start on a
path of improving water quality — a requirement of the Clean Water Act and Oregon
Law and, more importantly, a necessity if we are to protect this valuable resource and
save imperiled salmon species.

The science used to develop the TMDL iswell established and supported in the
scientific literature. Aswith any analysis, there is some uncertainty. Astime goes
on, we will continue to understand this uncertainty and be able to address it.
Everyone participating in the development of the TMDL and WQMP and providing
comments helped in providing more certainty on the outcome of implementing
actions to address the allocationsin the TMDL. While more data collection and
analysis prior to finalizing the TMDL and WQM P might shed additional light on
some of theissues, in DEQ’ s opinion it would not significantly alter the conclusions
and would only delay implementation of needed improvement in the sub-basin.



»  On the ground management activities need to change if we are to meet the goal s of
the Clean Water Act and water quality standards in the Upper Grande Ronde Sub-
Basin. This affects forest, agriculture, urban and rural residential land uses. This
causes tremendous concern for those that live on and use the land in the Upper
Grande Ronde Sub-Basin especially those on or near surface water bodies. DEQ
recognizes that change is difficult and expects the TMDL and WQMP will function
as atool that provides afoundation for reasonable and logical approachesto this
change.

* Locadl, state and federal agencies responsible for implementing allocationsin the
TMDL need to be able to adjust their programs and implementing mechanisms over
time. That iswhy DEQ is using an adaptive management approach for this TMDL.
We recognize there needs to be a mechanism for changing the TMDL and WQMP as
we learn more while at the same time moving forward with implementing measures
that will lead us down the path of improving water quality. We have expanded the
adaptive management language in the TMDL and WQMP to make it clear that there
isamechanism for change and periodic review of the TMDL and WQMP.

* Much concern has been raised regarding how site potential vegetation will be applied
on the ground and whether it means there cannot be any human activity within
riparian areas. DEQ’ s analytical approach demonstrates the importance of shadein
controlling warming water temperatures. DEQ recognizes that active management
within riparian areas will continue. DEQ is not advocating unmanaged vegetation
growth in riparian areas and understands that non-management may result in the
establishment of certain climax conditions that promote invasive species, create
opportunities for disease, and may encourage unwanted fire. Riparian management,
however, must also target the production of healthy, long-term riparian vegetation
consistent (as much as practicable) with the site potential effective shade.

TMDL

Comment - Several comments suggested the TMDL and WQMP isdifficult toread
and under stand and ther efore needsto beresubmitted in summary form.

Response — DEQ recognizes the complexity of some of the water quality issues being
addressed in the TMDL and WQMP. This becomes even more complex when addressing
TMDLs on a sub-basin scale such asthis TMDL and WQMP and including years of data
inthe analysis. The TMDL document itself isa summary of all the data and data analysis
used for the development of the load allocations and surrogates for the Upper Grande
Ronde sub-basin. Additional detail on the data analysisis provided in Appendices A and
B. Many graphs, maps and tables have been used in the TMDL. These are an effective
and common way of summarizing and presenting information and data. They area
necessary tool to assist the public with interpreting and understanding complex data sets
and are commonly used by both the technical and popular media. We disagree that



rewriting the TMDL will be productive. In fact, most of the commenters, including
many of those concerned about its readability, provided detailed comments suggesting
their understanding of the document.

Comment - Several comments stated the 64 degree water quality standard is not
attainable, therefore a Use Attainability Analysis should be done.

Response - It isimportant to understand the State of Oregon’ s temperature standard and
that thereis more to it than just a 64 degree standard. Specifically for the Upper Grande
Ronde Sub-Basin OAR states at 340-041-0725:

(A) To accomplish the goalsidentified in OAR 340-041-0120(11), unless specifically allowed
under a Department-approved surface water temperature management plan as required under
OAR 340-041-0026(3)(a)(D), no measurable surface water temperature increase resulting from
anthropogenic activitiesis allowed:

() In a basin for which salmonid fish rearing is a designated beneficial use, and in which surface
water temperatures exceed 64.0°F (17.8°C);

(i) In waters and periods of the year determined by the Department to support native salmonid
spawning, egg incubation, and fry emergence from the egg and from the gravelsin a basin which
exceeds 55.0°F (12.8°C);

(iii) In waters determined by the Department to support or to be necessary to maintain the
viability of native Oregon bull trout, when surface water temperatures exceed 50.0°F (10.0°C);
(iv) In waters determined by the Department to be ecologically significant cold-water refugia;

(V) In stream segments containing federally listed Threatened and Endangered species if the
increase would impair the biological integrity of the Threatened and Endangered population;

(vi) In Oregon waters when the dissolved oxygen (DO) levels are within 0.5 mg/l or 10 percent
saturation of the water column or intergravel DO criterion for a given stream reach or subbasin;
(vii) In natural lakes.

Therefore, even though the TM DL shows that under site potential conditions 64 degrees
may not be attainable, the fact that water exceeds 64 degrees means the no measurable
increase due to anthropogenic activities applies. DEQ has determined that attainment of
site potential conditions for shade meets the no measurable surface water temperature
increase resulting from anthropogenic activities requirement.

It isclear that salmonid fish rearing is a beneficial use in the Upper Grande Ronde Sub-
Basin. DEQ therefore does not believe that changing that use through a Use Attainability
Analysisis appropriate. We do, however, recognize that if the 64 degree standard is not
achievable, a site specific standard may be appropriate at some point in the future.
However, many of the watersin the Upper Grande Ronde Sub-basin greatly exceed 64
degrees and a much reduced level can be attained by providing increased shade,
improving stream structure, and increasing flows asis clearly laid out inthe TMDL. We
will consider a site specific standard in the future as all feasible steps to improve water
quality are implemented and the results are realized.



Comment - Several comments stated a TM DL should not berequired on streams
where water s do not exceed 64 degr ees.

Response - As stated above, the temperature standard for the Upper Grande Ronde River
are broader than just 64 degrees (i.e. 55 degrees for spawning, 50 degrees for bull trout,
cold water refugia, and presence of threatened and endangered species).

In addition, as we look at water quality limited water bodies, the TMDL must address the
source of that impairment. To the extent that upstream sources are contributing to the
impairment, then the TMDL must capture these sources. Our analysis clearly shows that
upstream sources of stream warming have a downstream effect for some distance.

Comment_ - Several comments stated the 55 degree temperature criterion (spawning
salmonids) was not addressed in the TMDL.

Response - The TMDL was developed to ensure that water is as cool as possible by
removing management caused sources of stream heating. The TMDL sets load
allocations for solar radiation which establishes effective shade targets needed to meet
those load allocations. The load alocations are based on the maximum shade (removal
of solar loading) that can potentially be achieved for given stream segments. The
effective shade targets, when met, would ensure no increase in water temperature due to
anthropogenic sources of stream heating. M eeting the salmonid spawning criteriais
therefore an objective of the TMDL.

In regards to point sources, all sources have been given a zero alocation in the TMDL for
the critical period. When DEQ revises the permits for the point sources, it will determine
if and when salmonid spawning might be occurring down stream from the points of
discharge and ensure that the permit limitations are consistent with the zero alocation for
the critical period.

Comment —With referenceto site potential, several commentersfelt that suggested
site potentialsare not realistic or achievable. Otherssupport the use of site-
potential based on composite assessments of potential riparian vegetation by
physiographic unit because this approach represents sound science. Onefelt that
landsat mapping dataisnot appropriate for describing riparian areas. One
suggested that DEQ assumes that late seral stage provides maximum shade.

Response - Clausnitzer and Crowe (1997), considered the best riparian and wetland
guide in the Upper Grande Ronde Sub-Basin, was used to develop site potential
vegetation. Riparian vegetation composition was developed for composite communities
for each of the Physiographic Units as outlined in Table A-19 in Appendix A. The
Landsat satellite vegetation data coverages used were developed by the USEPA in 1993
and ODF in 1997, and specifies height class, canopy density, and species composition.
The pixel size of the Landsat datais 25 meters. This data was checked against recent
aeria photographs (Digital Orthophoto Quads) and field measurements for accuracy.
Site Potential near stream vegetation used for each physiographic unit does not represent



the late seral stage. Instead, they represent a composite of several speciesin amature
stage. For example, all of the composite heights used in the Upper Grande Ronde Sub-
Basin varied from 57 to 114 feet. One would not expect to find these height rangesin late
seria stage communities (they would betaller).

Comment — Several comments stated the TM DL failsto provideload allocations for
habitat modification and flow.

Response - Although we believe that the CWA and related EPA regulations do not
require load allocations for habitat modification and flow (they are not pollutants) we do
fed that they are important factors in the watershed and have therefore addressed them in
the TMDL and WQMP. The TMDL provides an assessment of habitat and flow related
issues and includes recovery goals and passive and active restoration to meet the goals.
The TMDL and WQMP further describes management measures and restoration targets
that are related to habitat and flow including targets for stream width, stream sinuosity,
and width to depth ratios.

Comment — Several commenterswondered when and who will apply the Surrogate
M easur es #3, #4, and #5 identified on page 22 of the TM DL ?

Response - As stated on page 22, Surrogate Measures #3, #4, and #5 should apply when
active stream restoration is occurring. A lot of channel restoration is currently occurring
in the Upper Grande Ronde Sub-Basin and it is expected thiswill continuein to the
future. Whatever management agency isinvolved in funding, reviewing or approving
active channel restoration, these targets should be used in designing that restoration. Itis
not expected that WQM Ps promote aggressive implementation of these surrogates but
rather support voluntary restoration activities. It is expected that over years as
vegetation become established that channel form and function will return to those targets
identified in the TMDL.

Comment — A few comments stated DEQ isbeginning itstriennial review of water
guality standards and wondered how will any changesto the water quality
standardsthrough thistriennial review of water quality standards beincorporated
intotheTMDL?

Response - DEQ has appointed a Policy Advisory Committee to help in its review of
water quality standards through the triennial review process. DEQ and the Committee
will be reviewing temperature as well as other water quality standards. If changes are
proposed, the Environmental Quality Commission must adopt them before they are sent
to EPA for final approval. It isour intent to incorporate any standards change into the 5
year review of the TMDL. That point has been clarified in the TMDL, pages 2-3.



Comment - Several comments stated the TM DL document should provide a clear
definition of “reasonable assurance” of implementation.

Response - The TMDL on page 42 describes the practical application of reasonable
assurance and how and under what authority different designated management agencies
will implement the TMDL load alocations. The document has been modified to include
the definition of reasonable assurance as provided in EPA guidance.

Comment - A couple of comments stated that the Oregon Forest PracticesAct is
established to protect water quality and meet water quality standardsand thereisa
process other than the TMDL to address sufficiency of the Act.

Response - The comments are correct that the Oregon Forest Practices Act isidentified

in statute as meeting water quality standards. It isaso truethat thereis a process for
determining the sufficiency of the Act in meeting water quality standards. This processis
established in a Memorandum of Agreement between ODF and DEQ. Thetwo agencies
are in the process of completing this sufficiency analysis.

The MOA also describes how individual TMDLs can identify basin specific issues
related to non-achievement of water quality standards from activities on state and private
forests. If thisoccurs, the MOA describes how the two agencies, Environmental Quality
Commission, and Board of Forestry will deal with any necessary basin specific changes
to Forest Practices Act. ODF and DEQ intend to follow the requirements of the MOA.

Comment - Sediment — Several comments pointed out that using Umatilla Sub-
Basin turbidity and sediment analysis might not be transferableto the Upper
Grande Ronde. Some comments suggested that specific load allocations for
sediment from nonpoint sour ce pollution in the Upper Grande Ronde should be
established. The USEPA endorsed the TM DL’ sintegrated approach that
acknowledges the relationships between effortsto reduce temperature and control
sediment but indicated that sediment targets should be expressed in terms of
allocations.

Response - References to the Umatilla turbidity and sediment work has been del eted
from the TMDL document. The site potential effective shade surrogate measure for
temperature will result in improvements to woody vegetation in riparian areas. As noted
in the sedimentation discussion in the draft TM DL document, high fine sediment
distributions in the Upper Grande Ronde River Sub-Basin correlate with non-woody
riparian vegetation conditions. In Figure A-30 in Appendix A of the TMDL, woody
riparian vegetation types correlate to lower fine sediment distributions (median values
less than 20% fine sediment). Sediment will be greatly reduced as aresult of the riparian
vegetation improvements necessary to meet the site potential surrogate for temperature in
the TMDL. Therefore, aloading capacity of <20% surface fines will be established.
Load alocations (expressed as surrogates) will reflect that loading capacity. Temperature
surrogates will also be relied on as surrogate measures for sedimentation. Long-term



monitoring, the adaptive management nature of the plan, and potentially, additional
management measures, will be used to insure that sediment standards are met.

Comment - Bacteria—afew comments pointed out that only limited datais
availablefor bacteria—asacknowledged in thedraft TMDL. One comment
suggested that specific load allocationsfor bacteria should be set. The Oregon
Department of Agriculture suggested that their Grande Ronde specific rulerelated
to waste management should beincluded in this section.

Response- Asindicated in the Draft TMDL, the Grande Ronde River was added to the
303(d) list for bacteria based on the fecal coliform standard. The standard was revised to
an E. coli standard during the last triennia review as recommended by USEPA. Since
that time only limited data on E. coli has become available for the Upper Grande River
Subbasin. The dataisinadequate to determine compliance with the standard or to
determine load alocations. Aswith sediment, the load allocations and surrogates
established for other parameters are likely to also significantly reduce bacterial loads.
DEQ will continue monitoring and use the adaptive management nature of the plan to
insure that compliance with bacteria standards is demonstrated or that additional steps are
taken to ensure compliance. Reference to ODA’s water management rule will be added.

Comment - One comment suggeststhat release of thedraft TMDL violatesDEQ’s
own ruleon special policies and guidelinesfor the Upper Grande Ronde Sub-Basin
(specifically OAR 340-041-0745(2)(e)). The comment quotes from therule that
silvicultural activities* shall be addressed pursuant to ORS 468b.110 and ORS
527.765 through 527.770 and consistent with a Memorandum of Under standing
developed between the Oregon Department of Forestry and the Department of
Environmental Quality.”

Response - DEQ disagrees. ORS 468B.110(2) states that implementation of limitations
or controls applying to nonpoint source discharges from forest operations are subject to
ORS 527.765 and 527.770 which, in turn, state that the Board of Forestry (BOF)
establishes BMPs to insure that forest operations do not impair achievement and
maintenance of water quality standards set by EQC. Also, BOF shall consult with EQC
in adoption and review of BMPs. And finally, forest operators acting in good faith to
comply with required BMPs will not be considered in violation of water quality
standards. Nothing in the draft TMDL precludes any of these statutory requirements.

As described under non-federal forestlands in the draft WQMP, the MOU between DEQ
and ODF was designed to improve coordination between the two agencies in evaluating
and proposing possible changes to the forest practice rules as part of the TMDL process.
The discussion in the WQM P acknowledges that the two agencies have not yet made a
determination of the sufficiency of current rules to meet the TMDL and achieve water
quality standards. A schedule and processis outlined for completing this activity. This
section of the WQMP was written jointly by ODF and DEQ. The agencies are continuing
to operate within the framework of the MOU.



Comment - Several comments stated that the TMDL failed to adequately identify
and address all sources of pollution.

Response - DEQ disagrees. It istrue that DEQ could have invested substantially more
time and resources into refining its identification of the sources of pollution. Such
additional investment would not have significantly altered the conclusions of the TMDL,
however. DEQ expects that additional refinement in identifying and addressing sources
of nonponit source pollution will be accomplished as the WQMP isimplemented.

Comment - Several comments stated that insufficient data has been collected to
support the TMDL.

Response - DEQ disagrees. DEQ believesthat it has collected sufficient datato verify
violation of water quality standards, to reasonably identify the causes of pollution which
are contributing to water quality standards violations, and to construct water quality
models to support the assignment of waste load and load allocations. Additiona data
collection would have consumed both time and resources and would not have
significantly changed the conclusions. In addition, it would have delayed completion of
the TMDL and implementation of the WQMPs which is needed to begin improving water
quality.

Comment - Several comments stated concernsabout the TMDL not providing room
within theload allocationsfor new sour ces.

Response - DEQ agrees that new or increased discharges cannot be allowed because
there is no available nutrient or heat load to alocate for new sources. During low flow
conditions, background levels consume all available assimilative capacity of the sub-
basin. New or expanding sources of wastewater will need to provide control facilities
that will not result in increased discharge of heat and/or nutrients within the subbasin.

Comment - Several comments pointed out that seasonal variation isa requirement
ofaTMDL.

Response — DEQ agrees. It was originally discussed in Appendix A. Seasond
variability has now been included in the TMDL main document as well.

Comment — Some comments suggest that the TMDL failsto identify the degree by
which the pollutant load deviates from the tar gets.

Response - Existing nutrient concentrations are presented in the form of box plots
(Appendix B, Figures B-13 and B-14) and atable (Appendix B, Table B-4). Percent
reductions in nutrients estimated to be needed to meet standards for pH and dissolved
oxygen are identified in the main body of the TMDL (Tables 18-21).
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Comment — Some comments indicate that specific sour ces of pollutants are not
identified.

Response - The TMDL identifies target nutrient reductions needed to meet standards.
However, only general non-point sources of pollutants have been identified in the TMDL.
These are based on broad land use categories. Specific sources of pollutants will be
identified during the implementation phase of the TMDL process so that loads from these
sources can be reduced and the recommended targets met.

Comment — Several comments wer e made about the dissolved oxygen and pH
components of the TMDL. Theseincluded suggestionsthat DEQ used thewrong
dissolved oxygen criterion, Catherine Creek should be modeled separ ately from the
Grande Ronde River, it has not been shown that pH problems are human caused,
and the 7-day and 30-day aver age dissolved oxygen criteria are not addressed.

Response - The controlling standard (i.e., the standard for which compliance required the
largest nutrient reduction) was pH rather than dissolved oxygen. Modeling indicated that
nutrient reduction needed to meet the pH standard would result in minimum dissolved
oxygen concentrations much greater than 6.5 mg/L and generally greater than 8.0 mg/L
(Appendix B, Tables B-26, B-27, B-29, and B-30). Note that the standards specify that
where conditions of barometric pressure, atitude, and temperature preclude attainment of
the 8.0 mg/L, dissolved oxygen shall not be less than 90% of saturation. At therelatively
high elevations of the Upper Grande Ronde Sub-Basin, 90% of saturation is frequently
less than 8.0 mg/L. The modeling indicates that the load allocations provided will result
in minimum dissolved oxygen concentrations of not less than 90% of saturation.

Catherine Creek was not modeled due to the absence of sufficient flow in the stream.
During critical time periods, up to 100% of the flow in Catherine Creek is diverted. For
this reason conventional stream models of the type used for the Grande Ronde River
could not be calibrated for Catherine Creek. Dueto the lack of a calibrated model, what
was learned from modeling the Grande Ronde River was applied to Catherine Creek.
Therefore, the same load allocations applied to the Grande Ronde River in the valley
were applied to Catherine Creek in thevalley. Itis DEQ’sintent to continue evaluate
Catherine Creek to ensure that under conditions of 100% flow diversion, the load
allocation devel oped based on Grande Ronde River modeling are adequate to insure that
pH and dissolved oxygen standards are met in Catherine Creek. Any necessary
modifications to the current load allocation will be made through the adaptive
management process and periodic review.

Considerable data was presented on the extent of pH problems and there causes (Figures
B-6, B-7 and B-9). Asdescribed inthe TMDL, anthropogenically influenced summer pH
violations frequently occur.

Modeling performed indicates that the load allocations provided will allow all dissolved
oxygen standards to be met, including the 7-day and 30-day averages.

11



Comment - Several comments stated that thereisno consideration of seasonal
variability in the TMDL thereby resulting in no waste load allocationsfor the non-
critical discharge period.

Response - DEQ has intentionally not set allocations for those times of the year when
river flows and lower temperatures allow the river to accept additional wastes. The fact
that allocations have not been set does not bar DEQ from issuing permits to discharge
during these periods. Anyone wishing to discharge, however, would have to apply for a
permit and demonstrate that their discharge would not violate water quality standards
and, pursuant to DEQ’ s antidegradation requirements, also show that any lowering of
water quality due to the discharge isjustifiable for social and/or economic reasons.

Comment - At least one commenter requested that DEQ revised item #5in the
“Reasonable Assurance of Implementation” section (page 42 of thedraft TMDL) to
indicate that SB 1010 rulesfor the Upper Grande Ronde Sub-Basin arenow in
effect. In addition, the SB 1010 rules should beincluded in the WQMP in an
appendix.

Response - DEQ concurs and will make the suggested change on page 42. DEQ will also
add the adopted SB 1010 rules to an appendix of the WQMP as approved by the Grande
Ronde Water Quality Committee.

Comment — Some comments wer e concer ned about assumptions used in the
analysis. Somefelt that assumptionswere over ssimplified.

Response - Every effort associated with the Upper Grande Ronde TMDL was made to
minimize simple assumptions and to maximize data collection and analysis. The
descriptions of near stream vegetation, channel morphology, hydrology, atmospheric
parameters and stream temperature are the best that planned data collection efforts could
accommodate. Site potential vegetation descriptions were based on Clausnitzer and
Crowe (1997), considered the best riparian and wetland guide in the Upper Grande Ronde
Sub-Basin.

Comment — at least one commenter felt that increasing ground water through wet
meadow restoration will provide thermal regulation to surface water and that thisis
not sufficiently addressed in the TMDL.

Response - FLIR data collection was necessary to address ground water interactions with
surface water. At the conclusion of FLIR monitoring of 274.5 river milesin the Upper
Grande Ronde Sub-Basin and after the inspection of the data, it was determined that
ground water effects on stream temperature in the Upper Grande Ronde Sub-Basinis
minimal. DEQ agrees that ground water augmentation of surface waters can play a
significant role in the production and maintenance of cold water refugia. Without abasis
for quantifying restored sources and quantities of ground water connectivity, DEQ choose
not to include ground water as a surrogate measure. However, ground water connectivity
isdiscussed in pages A-55 through A-56 in Appendix A of the TMDL.
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Comment — Some commentsrelated to nutrients suggest that 1) The TM DL does not
specify which of the two sets of nutrient load allocationsisthe TMDL. 2) The
TMDL does not explicitly specify that the nutrient load allocations will resolve
concernsregarding excessive aquatic weeds and algae. 3) The TMDL does not
explicitly mention the State Ditch. 4) The TMDL does not show that a 60%
reduction in Reach 9 will not lead to attainment of the pH criteria.

Response -
1. Language was added to the TMDL to indicate that the nutrient load allocations
associated with the site potential shade load alocation isthe TMDL.

2. Revisions were made to the TMDL to explicitly state that the TMDL will resolve
concerns regarding excessive aguatic weeds and algae.

3. Revisions were made to the TMDL to explicitly refer to the State Ditch.

4. Reach 9 includes nutrients from the La Grande WWTP. Asdescribed inthe TMDL,
the 60% reduction in nutrients in Reach 9 isin addition to the elimination of nutrients
from the WWTP. Modeling indicates that for the current shade condition scenario a 60%
reduction in non-point source nutrients coupled with removal of WWTP nutrients will
result in pH and DO standards being met. For the site potential shade scenario, modeling
indicates that a 50% reduction in non-point nutrients coupled with removal of WWTP
nutrients will result in pH and DO standards being met.

Comment — Some comments suggested that the data set was not large enough to run
the periphyton model

Response - An extensive amount of water quality monitoring data has been collected in
the Upper Grande Ronde Sub-Basin over the last twenty years. The data collected was
sufficient for model calibration, as described in the TMDL report.

Comment — There were many commentsrelated to thetemperature model used in
the TMDL. Theseranged from suggestionsthat it was not validated to suggestions
that it isone of the most comprehensive methods ever developed to assess stream
temperature. Specificissuesraised include 1) at 100% shade (night time) the model
would show all streamsto have the same temper ature of 54 degrees. 2) The model
looks only at one day and isnot reproducible. 3) The model does not consider all
factorsthat affect stream and can only be applied to 2000 foot sections. 4) The
model doeswas not verified and does not account for elevation or local climate. 5)
Reliability of the data used is not identified.

Response — 1) 100% effective shadeis not night time. 100% effective shade occurs
when 100% of direct solar radiation is attenuated. Diffuse solar radiation provides light.
The comment that all streams should have the same temperature of 54 degreesis
unsubstantiated. The TMDL does not imply such, and Heat Source does not predict this.
Night time minimum stream temperatures are in fact variable depending upon factors
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such as daily maximum temperature, stream surface area, flow volume, flow velocity,
and atmospheric conditions. Local sunrise and sunset are known for any day of any year
at any latitude and longitude. Local sunrise and sunset are included in the model, and
zero solar radiation is occurring between sunset and sunrise.

2) The model can simulate temperatures for any day in question and documentation is
provided that it is reproducible.

3) All parameters that affect stream temperature are accounted for in the methodol ogy,
which is documented in Appendix A. The model incorporates spatia inputs at 100 foot
intervals.

4) The model was calibrated both to the longitudinal FLIR temperature profile and to
several continuous temperature monitoring instruments (V emcos) placed within the
stream. See page A-86 for validation statistics. Elevation is accounted for in multiple
ways. It isused to describe the stream gradient at each modeled reach. It isalso used
when cal culating the amount of solar radiation that can reach the stream surface at that
elevation.

5) ODEQ laboratory conducts specific quality assurance and quality control (QA/QC)
procedures for all collected field data. Additional data sets used in the effort were
obtained from Oregon Department of Forestry (ODF), United States Environmental
Protection Agency (USEPA), and Untied States Geological Survey (USGS). These
agencies preformed data quality checks before its release to the public.

Comment — Several comments point out that sunshineisnot a pollutant and even if
it were, it’snatural. They suggest that DEQ does not havethe authority to call
sunshine a pollutant.

Response - Solar heat energy is a source of stream temperature increase that results from
anthropogenic activities. DEQ agrees that solar heat energy is natural; however,
anthropogenic activities have unnaturally increased the amount of solar heat energy
reaching the streams in the Upper Grande Ronde Sub-Basin.

WOMP

Comment - Several commentsraised issuesrelated to cost benefit and identifying
costs associated with implementation of load allocationsin the TMDL.

Response - Costs to point sources have been clearly identified in the WQMP. There are
currently no incremental costs to private forestry as aresult of this TMDL because the
current Forest Practices Act is the implementing plan and it is not certain how the FPA
will change statewide in the future. That is being reviewed in adifferent process. Future
costs will depend on whether statewide changes will accommodate the TMDL load
alocations. The developers of the agricultural component of the plan did not provide
costs associated with implementing Agricultural Water Quality Management Area Plan
and so costs cannot be included here.
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Comment — Many comments expressed concern that the individual water quality
management plans are not adequate to meet the load allocationsin the TMDL and
that they needed to be changed. Many also expressed concern that the individual
WQM Ps need to change prior tofinalizingthe TMDL

Response — Certainly one of the biggest challenges in meeting load allocations will be
working with designated management agencies on their process to trand ate load
alocations to on-the-ground implementation. DEQ has Memoranda of Agreement with
the Oregon Department of Agriculture and Oregon Department of Forestry that recognize
and describe this process. Both the TMDL and WQMP reference these agreements.

DEQ aso recognizes the importance of adaptive management to ensure that thereisa
mechanism for change and adjustment as load allocations are being addressed through
implementation. We have expanded the TMDL and incorporated more specific language
on adaptive management.

Comment - Upstream Storage/l mproved Flow - Several commentsraised the issue
of the need to improve flow in the Grande Ronde River and Catherine Creek,
particularly in the Valley. Several pointed out that the most severewater quality
problems occur at low flow and that increasing those flows might be the easiest
solution to those problems. Upstream storage and wet meadow restoration were
identified as potential mechanismsto improve stream flow. It was suggested that
DEQ had not adequately consider ed flow augmentation in the development of the
TMDL and WQMP.

Response - DEQ does not have the authority to mandate flow augmentation. The
importance of flow has, however, been acknowledged throughout the process of TMDL
and WQMP development. The desirability of improved river flow was discussed severd
times during the devel opment of the TMDL and WQMP. The effect of potential flow
(the flow that would currently exist instream if no water were diverted from the Grande
Ronde River in the Valley) on stream temperature is estimated and displayed in Figure 3
of the TMDL. Maintaining or increasing instream flow during critical periodsisincluded
in the temperature TMDL as surrogate measure #6. Improved instream flow, including
augmentation is identified as a high priority management category in the WQMP (page
39).

DEQ'’ s position has consistently been that improved flow can be an acceptable
management component of a WQMP so long as the responsible management agency
provides information on the amount of additional flow that would be made available
during the critical period, the mechanism by which it would be provided, and how the
availability of the flow during the critical period would be assured. None of the
“designated management agencies’ have identified mechanisms for increasing flow as
components for implementing their portions of the WQMP. As an example, the
agricultural component of the Upper Grande Ronde River Sub-Basin WQMP is the “SB
1010” plan and it’simplementing rules. These were developed by the Oregon
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Department of Agriculture (ODA) and alocal advisory committee under the authority of
Senate Bill 1010 adopted by the Oregon State Legislature in 1993. The current
Agricultural Water Quality Management Area (AWQMA) plan does not identify flow
augmentation or improved instream flow as a component of it’s strategy to improve water
quality and achieve water quality standards. If, in the future, there is an identification of
an amount of additional flow that will be provided, a mechanism by which it will be
provided, and assurance that the instream flow will be available during the critical period,
then DEQ can consider this information in future revisions of the TMDL and WQMP
under the adaptive management provisions.

Comment - At least one commenter requested that DEQ adopt a water quality-
based, in-stream water right for the Upper Grande River Sub-Basin.

Response - DEQ is not opposed to this request and will consider it at afuture date.
DEQ'’ sresources for doing this type of work istotally invested in doing TMDLs at this
time. In order to divert resource to the development of an in-stream water right, DEQ
would have to delay work on TMDLSs, which is not aviable option at this time.

Comment - Three comments criticize theinclusion of certain citationsin the draft
TMDL because the commenters believe that referencing other peopl€e sopinionsis
not verification of validity or because the commenter s believe that Ph.D.
dissertationsand Master’sthesisare not peer reviewed.

Response - DEQ disagrees. References are cited in the draft TMDL and WQMP in order
to provide documentation of where information used came from. These references are
cited in accordance with standard practices for documenting sources in technical reports
and publications. The draft TMDL does not rely solely on Ph.D. Dissertations or Master
thesis. However, many times information isfirst published in that form because graduate
students, under the supervision of University faculty members, do much academic
research. Ph.D. and Master’ s research are peer reviewed by interdisciplinary committees
prior to acceptance of the research and graduation of the students. In fact they generaly
receive as much or more scrutiny than many technical journal publications. Therefore
they are commonly referenced in the research literature by other academics as well as
government and private sector technical reports.

Comment - One comment suggeststhat the WQM P should identify priority areas
that will receive immediate attention. These areas should include Vey M eadows and
the Grande Ronde Valley and priorities should prescribe clear restoration actions.
Another comment supportsthe priorities but suggests that they should be reassessed
on ayearly basisand updated, as new infor mation becomes available.

Response - The WQMP does identify priority areas based on problem locations and
potential benefit to endangered fish (as described under “priorities’ at the end of Element
1). High prioritiesinclude sections of the Grande Ronde River and Sheep Creek
contained in Vey Meadows and the Grande Ronde River, Catherine Creek and Willow
Creek in the Grande Ronde Valley. The WQMP aso identifies high priority restoration
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activitiesincluding restoration of riparian vegetation, improvements in channel
morphology, and improve instream flows.

As discussed in Element 9: Maintenance of Effort over Time, the Union County
Commissioners “will impanel an ongoing committee which will meet regularly (at least 1
time per year) to oversee plan implementation, review plan priorities and practices, and
encourage public education and involvement.”

Comment - Several comments objected to a photograph on page 10 of the WQMP
that shows old car bodies being used asrip-rap on a bank of the Grande Ronde
River. Theobjection isbased on thisnot being representative of conditionsin the
Grande Ronde Valley.

Response - All the photographs have been removed from the WQMP.

Comment - Several management agencies provided information for revising their
components of the WQMP.

Response — Recommended revisions have been included in the final WQMP. Thiswas
endorsed by the Grande Ronde Water Quality Committee on April 13, 2000 .
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Upper Grande Ronde River Sub-Basin
Total Maximum Daily Load (TMDL)
& Water Quality Management Plan (WQM P)

Answer s to Specific Questions (in the order received)

Severa of the letters received during the public comment period contained numerous
detailed questions that range from specific requests for clarification of methods to broad
non-specific questions. DEQ has on several occasions met with individuals posing
similar questions and have discussed and provided answers. We will continue to do so
even after the TMDL and WQMP arefinalized. We are providing answersto the
guestions raised by the commenters here but that should not be construed to mean we will
not continue to answer questions that are raised on the TMDL and WQMP.

In some cases the answers to the questions are contained in the documents being
reviewed. In other cases the requested information can be found in the references to the
documents or in the scientific and/or historical record. The volume of questions makes it
impractical to provide detailed answersin al cases. DEQ has, however, made an attempt
to respond to all questions either with a complete answer or with areference to further
information. In some cases the same guestion was asked by more than one individual. In
those cases the question is answered only once on the first occurrence of the question.

1. Question: Itisunclear throughout the document asto which reacheswill have a
TMDL, all or some?
Answer: The TMDL and WQMP apply to the entire sub-basin. As stated in the cover
letter accompanying the TMDL and WQMP, the Upper Grande Ronde River Sub-Basin,
includes all lands draining to the Grande Ronde River upstream of its confluence with the
Wallowa River. The TMDL, under scope on page 3, states, “the area covered by the
Upper Grande Ronde River Sub-Basin TMDL corresponds to hydrologic unit code
(HUC) 17060104, which includes al lands that drain to the Grande Ronde River
upstream of the confluence of the confluence with the Wallowa River at Rondowa. The
WQMP states, under Geographic Region of Interest on page 11, “...includes theriver, al
of itstributaries, and all lands that drain to the river or its tributaries upstream of the
confluence of the Wallowa River at Rondowa.”

2. Question: Where hasthis[the Grande Ronde River water quality analysisdone
by Chen et.al.] been demonstrated with experimentation that validate the
modeling scenarios presented?

Answer: The citation on page 22 of the WQMP contained a typographical error. It has

been changed to read “Chen et.al., 1998”, not 1988. The complete citation is provided in

the references section for element 1 on page 44: Chen, Y.D., et.al., 1998, Stream

Temperature Simulation of Forested Riparian Areas: |. Watershed-Scale Model

Development, J. Enviro. Engineering, 124(4):304-315. The validation is provided in that

peer-reviewed publication.
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3. Question: Isthedocument adraft or afinal product?
Answer: The document released for review on December 10, 1999 was a public review
draft.

4. Question: What does“serveasal linear trandator” mean [in referenceto the use
of shade asa surrogate for solar loading, page 19]?

Answer : Effective shade is the percent of the daily direct beam potential solar load that is

attenuated before reaching the stream.

P, — (CDP _CDR)

P, P,

E, =

Where,

E.. | Effective Shade (%)

@ | Potential Direct Beam Solar Flux (ly/day)

@r. | Received Direct Beam Solar Flux at Stream Surface (ly/day)

@, | Attenuated Direct Beam Solar Flux Between Stream Surface and Edge of
Atmosphere (ly/day)

As an example, assume that the potential direct beam solar flux (@) is 600 ly/day. We
can see that both the received (@g) and the attenuated (@,) direct beam solar flux are
linear functions of the effective shade. Hence the statement that “ effective shadeisa
linear tranglator” of solar loading is appropriate.
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5. Question: How much isa*“largeamount” of continuous monitoring data?
Answer: DEQ, USFS and ODFW have collected continuous data at 234 sitesin the
Upper Grande Ronde Sub-Basin between 1991 and 1999.
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6. Question: How much light is present with 70% shade? Might thisbe too dark
for other kindsof life? Isit possible that achievement of shade levelsthroughout
the basin between 50-70% might harm another plant or aquatic species?

Answer: Using 600 ly/day as an estimate of potential daily direct beam solar radiation,

70% effective shade would correspond to roughly 180 ly/day of solar radiation received

at the stream surface. DEQ biomonitoring data (collected in the Upper Grande Ronde

Sub-Basin) and TMDL data demonstrate that high levels of shade (i.e. 70% range)

correlate to healthy riparian function, stable macroinvertebrate and salmonid populations

and lower stream temperatures. The only biologic communities that experience detriment
from high shade levels are non-native warm water species and perhaps excessive primary
productivity (periphyton), both of which are undesirable.

7. Question: What elementsin the Ag 1010 plan will effectively implement and
cause the agriculture landsto produce 50-70% shade and will effectively cool the
river?

Answer: It isnot clear how the current Agricultural Water Quality Management Area

Plan will achieve the temperature load allocations, including the percent effective shade

surrogate. Thisiswhy the WQMP, under section 3.2.4, callsfor an evaluation of the

AWQMA plan and its implementing rules to determine if the rules provide reasonable

assurance that the load allocations will be achieved. This evaluation isto occur in the

year 2000.

8. Question: What other management options has DEQ considered that could cool
theriver water?

Answer: DEQ looked at al of the heat energy processes that effect stream temperature:

direct and diffuse solar radiation, longwave radiation, convection, evaporation, and bed

conduction. The various management agencies then look at what management measures

under their control effect those processes and develop management measures that are

included in the WQMP.

9. Question: What isthe difference between night and 100% shade? 1s90% shade
the same asdawn or dusk?
Answer : Effective shade as defined in the TMDL document (page A-29), is the potential
daily radiation load minus the actual delivered radiation load, divided by the potential
daily radiation load. Night is not the same as 100% effective shade. 100% effective
shade occurs when 100% of direct solar radiation is attenuated. Diffuse solar radiation
provides light so light can still be present with 100% shade. The answer to the second
part of the question is no.

10. Question: How many miles from the banks of the stream is DEQ suggesting the
riparian areaswill need to be stretched? How do theseideaswork acrossthe
valley? IsDEQ intending to place this burden only on those who live next to the
stream?

Answer: Who will be affected by the implementation of management measures will

depend on the parameter and load allocation for that parameter. If riparian vegetation is

needed to meet shade allocations then lands next to streams will be affected. The
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elimination or reduction in pollutant waste |oads from wastewater treatment plants will
affect those that use those treatment systems. Necessary reduction of nutrient load will
affect those that contribute nutrients to stream loading, etc.

11. Question: What documentation does DEQ have that associatestotal suspended
solidswith the presence of phosphorusin water asindicated by the model output
on page 36 of the TMDL?

Answer: The graph on page 36 is not a computer model out-put. It isan Ordinary Least

Squares regression showing a correlation between the measured total phosphorus and

measured total suspended solids in the Grande Ronde River. It iswell established in the

scientific literature that sediment and phosphorus are often associated. The graph simply
confirms that a relationship exists in the Grande Ronde as it does most other places.

12. Question: Thenarrative (page 34) describes DEQ as studying a way to trandate
the standardsfor bottom sludge and turbidity in the Umatilla basin into derived
tar gets which were then applied to the Upper Grande Ronde Sub-Basin. How
wasthat translation made?

Answer: Targetsfor Turbidity (NTU) and Total Suspended Solids (TSS) developed in

the adjacent Umatilla Sub-Basin were conservatively assumed to a so be protective of the

identical beneficial uses in the Upper Grande Ronde Sub-Basin. Turbidity (NTU) and

Total Suspended Solids (TSS) targets for the Umatilla Sub-Basin were developed such

that they provided protection of the beneficial uses and were intended be used as a

trandation of the narrative solids and turbidity standards. This approach has been

modified so that the Umatilla Sub-Basin turbidity and TSS work is no longer used, or
referred to, in the Upper Grande Ronde Sub-Basin TMDL.

13. Question: How does DEQ measur e phosphorusin the solids from the suspended
solidsfiltration?
Answer: DEQ does not routinely measure the phosphorus in the suspended solids
filtration. Suspended and dissolved forms of phosphorus are separated by filtration.
Phosphorus in the water column is measured. Methods can be found in Standard
Methods for the Examination of Water and Wastewater, published jointly by American
Public Health Association, American Water Works Association, and Water Pollution
Control Federation.

14. Question: [with regard to figure A-1] How much variability isin the data
between years? Without verifying that the variability iswithin acceptable limits
... how do we determine if theyearsaredifferent...?
Answer: Thevariability isdisplayed in the figure. Asnoted in the caption to the figure,
the number of years of data at each siteisdisplayed. The barsindicate the minimum and
maximum values. So where there is more than one year of datathe median valueis
displayed and the bar indicates the entire range of values (variability). The purpose of the
graph, asindicated by itstitle, isto compare the 7-day temperature statistic (the
maximum 7-day average of the daily maximum temperature for each year) to various
locations and to the numeric criteriain the state standards. The purpose is not to establish
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the historic variability in stream temperature and it would be unreasonable to expect the
figure to do so.

15. Question: [With regard to Vey Meadow] Why does Vey Meadow have Rapid
temperatureincreases..? Isit the Meadow sinuosity that is causing the heating?
Isit the velocity of the water moving acr ossthe meadow? Isit the gradient of
the stream asit crossesthe meadow? What other factors might causethis
situation?

Answer: Stream temperature change is an expression of heat energy exchange per unit

volume, which in turn is an indication of the rate of heat exchange between a stream and

its environment. The heat transfer processes that control stream temperature include
solar radiation, longwave radiation, convection, evaporation and bed conduction

(Wunderlich, 1972; Jobson and Keefer, 1979; Beschta and Weatherred, 1984; Sinokrot

and Stefan, 1993; Boyd, 1996). With the exception of solar radiation, which only

delivers heat energy, these processes are capable of both introducing and removing heat
from astream.

Almost no riparian vegetation is present along the stream banks of the Grande Ronde
River within Vey Meadow. Accordingly, the amount of solar radiation loading reaching
the stream surface within Vey Meadow is extremely high which resultsin rapid
temperature increases. Removal of riparian vegetation, and the shade it provides,
contributes to elevation stream temperatures (Rishel et al., 1982; Brown, 1983; Beschta et
a., 1987). Rapidly rising temperatures in the Grande Ronde River within Vey Meadow
have been consistently measured during monitoring efforts over the years. Although
many factors affect stream temperature, because of the lack of riparian vegetation, solar
radiation loading is the most predominant contributor to heat energy processesin the
Grande Ronde River within Vey Meadow.

16. Question: [With regardto FLIR] Arethevisual observationsusing FLIR more
indicative of actual thermal conditionsthan on-the-ground data collected with
thermometers? How cost effectiveistheuseof FLIR in the TMDL process? How
wastheimaging calibrated..? What kind of processing was done on the photos?
How werethe photosinterpreted? How then isFLIR imagery useful for
determining water temper atur e several inchesto several feet below the surface..?
experimental measurements were made to calibratethe FLIR inter pretation for
water surveys?

Answer: FLIR gives a continuous spatia temperature profile of a stream for the time that
it was flown, revealing longitudinal stream temperature patterns. Continuous monitoring
instruments (i.e., Vemcos) deployed within the stream record temporal temperature
patterns for asingle location (i.e., hourly temperatures for several months). FLIR and
continuous temperature monitoring are examined together to characterize both spatial and
temporal stream temperature patterns.

How cost effective is the use of FLIR in the TMDL process?
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FLIR costs an average of $235 per mile flown. Collecting FLIR data reduces the number
of continuous temperature monitoring instruments (Vemcos) that must be deployed and
maintained in a sub-basin.

How was the imaging calibrated? What kind of processing was done on the photos?
How wer e the photos inter preted?

FLIR images were collected digitally and recorded directly from the sensor to an on-
board computer. Images were collected at arate of 1 image frame/second. The FLIR
detects emitted radiation at wavelengths from 8-12 microns and records the level of
emitted radiation in the form of animage. Each image pixel contains a measured value
that can be directly converted to atemperature. The FLIR images represent the full
dynamic range of the instrument and were tagged with time and position data provided by
aGlobal Positioning System (GPS).

Day TV images were recorded to an on-board digital videocassette recorder at arate of
30 frames/second. GPS time and position were encoded on the recorded video. The Day
TV sensor was aligned to present the same ground area as the thermal infrared sensor.
The GPS time coding provides ameans to correlate Day TV images with the FLIR
images during post-processing.

Watershed Sciences distributed in-stream temperature data loggers (Onset Stowaways) in
the basin prior to the survey in order to ground truth (i.e. verify the accuracy of) the
radiant temperatures measured by the FLIR. The advertised accuracy of the Onset
Stowaway’ sis+0.2°C. These locations were supplemented by data provided by ODEQ
from seasonal in-stream temperature loggers (V emcos).

A computer program was used to scan the FLIR imagery and create a text file containing
the image name, time, and location it was acquired. The text file was then converted to
an ArcView GIS point coverage. This coverage shows the spatial extent of the survey
and allows for the integration of the FLIR with other spatially explicit data layersin the
GIS. In addition, we identified the FLIR images associated with the ground truth
locations from this coverage. The data collection software was used to extract radiant
temperature values from the associated images at the location of the in-stream recorder.
The radiant temperatures were then compared to the kinetic temperatures from the in-
stream data loggers to assess the accuracy of the FLIR data.

The image points were associated with ariver kilometer using the dynamic segmentation
features of Arc/Info GIS software. Theriver kilometers were derived from 1:100K
“routed” stream covers from the Environmental Protection Agency (EPA). Theroute
measures provide a spatial context for developing longitudinal temperature profiles of
stream temperature.

In the laboratory, a computer algorithm was used to convert the raw thermal images

(radiance values) to ARC/INFO GRIDS where each GRID cell contained atemperature
value. During the conversion, the program recorded the minimum and maximum
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temperature value found in each image. An ArcView Extension was used to display the
GRID associated with an image location selected in the point coverage. The GRID was
color-coded to visually enhance temperature differences, enabling the user to extract
temperature data. The GRIDS were classified in one-degree increments over the
temperature range of 10 to 50°C.

Oncein the GRID format, the images were anayzed to derive the minimum, maximum,
and median stream temperatures. To derive these measures, an ArcView program was
used to sample the GRID cell (temperature) values in the stream channel. Ten sample
points were taken longitudinally in the center of the stream channel. Samples were taken
on every 4™ image to provide complete coverage without sampling the same water twice
(there is approximately 40-60% overlap between images). Where there were multiple
channels, only the main channel (as determined by width and continuity) was sampled.

In cases where the channel was obscured by vegetation the next image where the stream
channel was clearly visible was sampled. For each sampled image, the sample minimum,
maximum, median, and standard deviation was recorded directly to the point coverage
attribute file. We have found the median value to be the most useful measure of stream
temperatures because it minimizes the effect of extreme values.

The temperature of tributaries and other detectable surface inflows were also sampled
from images. These inflows were sampled at their mouth using the same techniques
described for sampling the mainstem channel. If possible, the surface inflows were
identified on the USGS 24K base maps. The inflow name and median temperature were
then entered into the point coverage attribute file.

Day TV images corresponding to the FLIR images were extracted from the database
using a computer-based frame grabber. The images were captured to correspond to the
thermal infrared images and provide a complete coverage of the stream. The video
images were “linked” to the corresponding thermal image frame in the ArcView GIS
environment.

How then is FLIR useful for determining water temperatures several inchesto several
feet below the surface?

FLIR systems measure thermal infrared energy emitted at the water surface. Since water
is essentially opague to thermal infrared wavelengths (8 - 12um), the sensor isonly
measuring the water surface temperature. Thisistypically not an issue on streams where
the water column is thoroughly mixed. The majority of stream miles surveyed in the
upper Grande Ronde River Sub-Basin are not stratified. Thisis evidenced by the
comparison of the image temperature measurements to the in-stream temperature
measurements at locations throughout the sub-basin. However, field measurements
showed some level of stratification in the Lower Catherine Creek. This was supported by
initial review of the FLIR imagery.
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17. Questions. With regard to vegetation:

17 a. How will shade be made in areas wherethe siteswon’t support shade?
Answer: If shade cannot be supported at a specific location it is not expected to be
provided at that location.

17 b. What will bethe cost per stream mile? Per degree decrease?
Answer : See the response to the comment on cost benefit under WQMP in the Response
to Public Comment.

17 c. And will this shade cool the water 10-15 degree F? How much shade
will it take to cool 78 degree F water to 63.9 degree water ? How much cooler will
various amounts of shade make the water ?

Answer: The answers vary depending on location and site characteristics. Figure 3 on
page 16 of the TMDL shows the estimated changes in temperature expected on the
mainstem Grande Ronde River if site potential isachieved. The figure also demonstrates
that 63.9 degrees F will not be reached in all locations. Thisis not inconsistent with the
state water quality standard for temperature which states that when the temperature
exceeds the criteria a management plan must be in place and no human caused increase is
allowed. The standard does not state that the criteria must be achieved at all times.

17d. What role doesleaf size play in creating shade? Do pinetreesin the
uplands block as much sunshine as cottonwoods do in the valley?
Answer: Leaf size would effect canopy density, which in turn affects shade. The amount
of solar radiation blocked by pine trees compared to the amount blocked by cottonwood
trees would depend on the density of the trees.

17e. What role will soil type havein the implementation of the plan? Where
hasit been demonstrated that the % shade suggested can be achieved in each of the
soil classifications shown in Table A-20?
Answer: Soil type affects the growth of plants and will affect the site potential of a
specific location. As stated in the text preceding Table A-20, assumptions are based on
Silvics of North American Trees and a soils map of the Grande Ronde Valley. If
evidence is presented indicating that these preliminary estimates need to be revised based
on new or better information, the estimates can be revised under the adaptive
management provisions of the TMDL.

17f. What will the ground cover species composition be under a canopy of
cottonwoods of thistype? With thereduction of light, will there beareduction in
ground cover? What influence will thelight reduction and ground cover density
have on erosion control?
Answer: The plant associations are also identified in Silvics of North American Trees
and in Mid-Montane Wetland Plant Associations of the Malheur, Umatilla and Wallowa
Whitman National Forests aswell as in other references.
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18. Question: What effect does forest canopy have on over night stream

temper atures when thereis a streamside shade producing canopy at 50-70%.
Answer: Vegetative canopy will insulate the stream overnight reducing the diurnal
fluctuation in stream temperature. So, riparian vegetation resultsin areduction in the
maximum temperature during the day and an increase in the minimum temperature over
night.

19. Questions: Therearethree of premises set up related to black cottonwood and

hybrid poplarsfollowed by a number questions. Premisesinclude 1) hybrid poplars

are sensitive to soil alkalinity resulting in stunted growth, 2) cottonwoods ar e not

tolerant to flooding, 3) “DEQ statesthat overuse of cottonwood by livestock isa

common problem. Thisisan opinion and implies an agency biasthat should be

unacceptablein state agency documents.”

Answer: DEQ used the following references to support its riparian vegetation

assumptions:

Crowe & Clausnitzer, 1997, Mid-Montaine Wetland Plant Associations of the Malheur,
Umatilla and Wallowa-Whitman National Forests, USDA Forest Service R*-NR-
ECOL-TP-22-97.

Dean S. DeBell, Populus trichocarpa Torr. & Grey, Black Cottonwood, in R.M. and B. H.
Honkala (1990), Silvics of North American Trees, Vol.2, Hardwoods, U. S.
Department of Agriculture, Washington D.C.

Maurice E. Demeritt, Jr., PopulusL., Polar Hybrids, in R.M. and B. H. Honkala (1990),
Silvics of North American Trees, Vol.2, Hardwoods, U. S. Department of
Agriculture, Washington D.C.

Cynthia A Hines, 1998, Evaluating the Restoration Potential of Black Cottonwood
(Populus trichocarpa) from multiple scales of Observation, Grande Ronde River
Basin, Oregon, USA. Master's Thesisin Forest Science, Oregon State University.

These references do not support the premises put forth by the questions.

For example:

1) “Optimum pH ranges from 6.0 to 7.0, though some hybrids tolerate high or low pH
conditions. Hybrids grow well on Upland and bottom-land soils... Hybrids show
extreme variation in tolerance of adverse site conditions.” Demeritt, 1990.

2) “Black cottonwood istolerant of flooding throughout its lifespan, including seedling
stage. Thisflood tolerance along with the rapid growth of seedlings gives black
cottonwood a competitive advantage...” Crowe & Clausnitzer, 1997.

3) “Overuse of cottonwood populations by livestock is a common problem in the Blue
Mountain Province. Sever browsing and trampling by livestock and wild ungulates can
prevent new stands from establishing on fresh scour or depositional surfaces, which leads
to an unbalanced age structure in the population and eventual loss of cottonwood from
the site.” Crowe & Clausnitzer, 1997.
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These are well respected, documented, and established references. DEQ is not aware of
any references that contradict these findings. If such references exist and are provided to
DEQ, we will consider revising the TMDL or WQMP under the adaptive management
approach.

20. Question: Page A-49 Isn’t thereany other citation DEQ can use besides Boyd.
19967
Answer: Boyd (1996) isonly one of 78 citationsthe TMDL draws from.

21. Question: Page 50 & 51 Who has determined that pea size gravel isdetrimental
to fish eggs?

Answer: DEQ can find no reference to pea size gravel on the pagesreferred to. It iswell
established that fine sediment compromises fry emergence. References are provided in
the text.

22. Question: [With reference to the temperature model used inthe TMDL] Where
isthe detailed analysis....which showsthat thismodel makes legitimate and
reproducible predictions?

Answer: Appendix A, Analytical Framework, Results, Validation, Page A-86.

23. Questionsrelated to car bodiesbeing used asrip rap:
23a How many miles of the Grande Ronderiver arelinewith car bodies?
Answer: DEQ does not know the answer to this question.

23b Wasthe purpose of placing the picture in the document toillustrate a
common practice by landownersalong theriver?
Answer: No.

23c What wasthe general message that DEQ wanted to send to the public
about the state of the land management along the Grande Ronde River?
Answer: None. The picturesin the WQMP were include merely to add interest and
break up the text. That picture, along with the other picturesin the WQMP (Rip-rap on
the Grande Ronde River (page 10), no title (page 17), Catherine Creek in the Grande
Ronde Valley (page 20), Unconfined Channel, Upper Grand Ronde (page 40),
V egetation, Upper Grande Ronde River (page 49)), will be removed from the final
WQMP to avoid any misunderstandings.

23d Isthat the only picture of riparian management that DEQ has?
Answer: No. As pointed out in 23c above, there were several other picturesin the
WQMP (and many moreinthe TMDL).

24. Questionsrelated to Table 17, margin of safety, and desirability of being
conservative:

24aWhy isit conservative...to assumethat one set of factors... should be set
at or near 0, while at the same time maximizing theinfluence of other factorstothe
point that they become unrealistic?
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Answer: DEQ can find nothing in Table 17 indicating that one set of factorsis set at or
near zero while another is unrealistic.

24b What authority did DEQ useto makethese arbitrary decisions?
Answer: The authority of the Environmental Quality Commission and DEQ are set out in
Oregon Revised Statutes (ORS) 468B. In particular, ORS468B.075 states “The
commission may perform or cause to be performed any and all acts necessary to be
performed by the state to implement within the jurisdiction of the state the provisions of
the Federal Clean Water Act, enacted by Congress, October 18, 1972, and Acts
amendatory thereof or supplementary thereto, and federal regulations and guidelines
issued pursuant thereto.”

Asto the assertion of the questioner that any actions contained in the TMDL or WQMP
are arbitrary, thisis clearly not the case. Arbitrary means determined by chance or by
individual preference. The voluminous documentation contained in the TMDL and
WQMP, demonstrates that the decisions and actions taken, whether the questioner agrees
with them or not, are not based on chance or individual preference.

25. Questions: “On page A-30 DEQ correctly statesthat ‘thereislittle quantitative
data regarding historic vegetation’. However, in the very next line DEQ claimsthat
‘undoubtedly, riparian trees and shrubs historically were mor e abundant than
today’”.

25a ....whereisthe documentation that establishesthat fact?
Answer: The historical documentation is provided in the paragraphs that follow the

questioner’ s citation from the TMDL documents.
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25b How much mor e abundant werethetrees? What wer e the species of
trees? What weretheir heights? Where werethey located?
Answer: DEQ’s position is that there are no quantitative answers to these questions and
that is pointed out in the TMDL. This does not preclude general knowledge of the types,
heights, and distribution of vegetation in the basin as described in the document and it’s
references.

26. Questionsrelated to site potential.

26a How did DEQ determinethat a difference in mean annual temperature
of 6 F and an annual precipitation difference of 44 incheswould not influencetree
height?
Answer: DEQ makes no such determination in the document.

26b What data...did DEQ useto validate that a black cottonwood population
of that sizewould all be the same height at the same time?
Answer: DEQ has not made that determination inthe TMDL.

26c What valid data (quantified) source from thevalley did DEQ useto
establish tree heightsfor each of the soils?
Answer: DEQ used the best information available for the region. References are given.
Not al datain the references was collected in the Grande Ronde Valley. It isassumed
that the biology of cottonwoods and other vegetation is similar in the Grande Ronde
Valley asit is elsewhere in the west were the information contained in the referenced
scientific literature was collected. If thereis site-specific information that DEQ is not
aware of, we will consider it and change the TMDL and WQMP in the adaptive
management context.

26d Isit DEQ’s policy that denuding ariver channel bank for at least 2 years
isadesired treatment?
Answer: Thereis nothing in the TMDL documents that would indicate DEQ has such a
position.

27. Questionsrelated to potential vegetation heightslisted in Table A-19.

27a What valid local data (quantified) did DEQ useto field verify the
accur acy of these numbers?
Answer: Asindicated in the footnote to the referenced table, the information comes
from alocal study, Clausnitzer, R.R. and E.A. Crowe, 1997. Mid-Montain Wetland Plant
Associations of the Maheur, Umatilla and Wallowa-Whitman National Forests. United
States Department of Agriculture Forest Service. Pacific Northwest Region. Technical
Paper R6-NR-ECOL-TP-22-97.

27b How did DEQ verify that sunlight blockage was equivalent across species

and age groups within species?
Answer: DEQ makes no such claim in the TMDL documents.
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27c Clausnitzer and Crowe do not give a height estimate for the tree[black
cottonwood]...Where did DEQ obtain these numbers?
Answer: ODA provided species composition and height values for the Grande Ronde
Valley, where cottonwoods were prescribed as a site potential community.

28. Questionsrelated to a photo of car bodiesused asrip rap along the Grande
Ronde.
Answers. See 23 above.

29. Questionsrelated to adaptive management implementation.

29a Whereisthe experimentation that validated all of the hypotheses
proposed in thisdocument?
Answer: The TMDL is not an experiment and it does not propose or test hypotheses.
Rather, a TMDL attempts to use existing data and apply existing research results to
determine aloading capacity, load alocations, and waste load allocations. A TMDL is
applied science not an experimental exercise.

29b Whereisthe experimentation that validates the inter nal assumptions
and equationsthat form the model?
Answer: As stated above, the TMDL is not an experimental exercise. Documentation of
model development and validation is clearly described in Appendix A, Temperature
Analysis.

29c Whereisthevalid experimentation that verified that these outcomes can
be achieved given local parameters.
Answer: Seethe answer to 29b above. The model is calibrated to local conditions. The
parameters affecting temperature are the same locally as they are everywhere.

29d Where isthe legidative authorization...?
Answer: Seethe answer to24b above.

30. Question: What arethe experimental statisticsthat were used to validate the
hypotheses proposed by DEQ?

Answer: The TMDL isnot an experiment and hypotheses are not proposed by DEQ. See
the answer to 29a above.

31. Questionsrelated to model discussions near or on page B-42.

3lalsit DEQ’spolicy that meaninglessdataisall that is needed to regulate
the citizens of the state?
Answer: No. DEQ usesthe best available, locally generated, site specific data.

31b ...how did DEQ validate theresults and assumptions madein this
modeling exer cise?
Answer: The calibration of the periphyton model, including the correlation of periphyton
mass with algal growth rate and the methodology used, is clearly described in Appendix
B, Periphyton Analysis.
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32. Question: How did DEQ validate the [manning] coefficientsthat they selected?
Answer: Manning' s roughness coefficients were used to calibrate the hydrology (flow
velocity and depth to measured values.

33. Questionsrelated to figure 13 on page 36 of the TMDL.

33a What wer e the analyses performed and specific results that
demonstrated that the data set used in thisfiguredid not violate the basic regression
assumption that for each x valuethereisa normal distribution of y values and that
thedistribution of they valuesfor each x hasthe same variance?
Answer: Statistics generated for Figure 13 included a coefficient of determination (R?)
and standard error (SE). Coefficient of determination can be interpreted as the percent
variability in the dependent variable (total suspended solids) that is explained by the
independent variable (total phosphorus). Standard error addresses the standard deviation
of the sampling distribution. Analysis assumed anormal distribution.

33b Why did DEQ conclude that significant reductionsin phosphorus could
be attained from sediment reduction when your own datatellsyou that you can flip
a coin and have an equal chance of being correct?
Answer : The question appears to misunderstand the meaning of the r* (coefficient of
determination) statistic. An r of 0.53 does indicate that alittle more than 50% of the
variancein Y (phosphorus) is accounted for by the regression. This does not, however,
equate with randomness (flip a coin and have an equal chance of success). The R* must
always be between zero and one, with one corresponding to a perfect relationship and
zero corresponding to no relationship (random scatter). Clearly an R?of 0.53 falls
somewhere between the two.

33c How can DEQ conclude that they are meeting the margin of safety
requirement of conservative assumptionswhen your analysis containsinvalid
statistical conclusions?
Answer: Itisunclear if the questioner’s point isthat DEQ should increase the margin of
safety (i.e. make the load alocations more stringent). See answer to33b.

34. Question: What isthe policy of DEQ regarding data and report quality?
Answer: DEQ usesthe best available data and produces the best possible quality reports
in an open process that allows citizens the opportunity to review and bring additional data
or constructive suggestions for improvement to the process.

35. Question: What isDEQ’s legal responsibility to answer questions posed during a
comment period?

Answer: In the case of TMDLS, the state is required by federa regulation to involve the
public in development, solicit public input, and provide response to issues raised by the
public. The recently concluded public comment period on the Upper Grande Ronde Sub-
Basin TMDL and WQMP, and this responsiveness summary, are part of that process.
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36. Question: What portions of the proposed document exceed current federal
requirements for addressing non-point pollution?
Answer: In DEQ’s opinion, none.

37. Question: What wasthe intent of DEQ when they prepared thisdocument? ...
The original authorsobviously do not under stand the task they wer e given because
the document is based upon ‘green religion’ not valid science.

Answer: Theintent in preparing the document was to develop a TMDL, as required by
federal law, that analyzes the factors affecting water quality and identifies the amount of
pollution that can be present without causing state water quality standards to be violated.
In addition, the intent was to prepare a WQMP that describes the actions that will be
taken to reduce the pollutant loads identified in the TMDL. The WQMP is authored by a
group of local stakeholders representing all of the affected interest groups and using the
best available information and science.

38. Questionsrelated to the following quote from page 6 of the TM DL, “Monitoring
showsthat water quality in the Upper Grande Ronde Sub-Basin frequently violates
numeric criteria contained in the State water quality standards (WQS).”

How ‘frequently’ arethewater quality standardsviolated? When do violations
occur? How longisaviolation sustained? Isthewater quality alwaysin violation of
the standards? How much data has been taken to document the violations? In what
peer -reviewed scientific journal havethe data ... been documented and published?
Answer: Frequency, daily and seasonal variation, duration, and data quantity vary by
parameter and location. Thisinformation is published in the decision matrix of the
303(d) list and it’ s supporting documentation. While not ajournal (routine monitoring
datais seldom published in research journals) the 303(d) list goes through a rigorous
public and technical review each timeit is published.

39. Questionsrelated to the following quote from page 7 of the TMDL, “... no
measur able surface water temperature increase resulting from anthropogenic
activitiesisallowed in State of Oregon Waters...” The questioner assertsthat the
language quoted isimprecise because the word surfaceisnot defined. To
demonstrate the per celved importance of this definition the questioner providesa
“simplelogictree”. Two questions arethen asked: How far below the plane of the
stream surface constitutes ‘the surface’ of the water? Given thelogictree... what
path of reasoning does ODEQ usetorelate surfacetemperaturetoitseffect on fish?
Answer: The quoteis from Oregon’s administrative rules related to the water quality
standard for temperature. It appears that when the questioner considered the quote,
outside of its context in the rules, a misunderstanding devel oped as to the reference of the
word surface. Thelogic chart provided indicates that the questioner believes the word
surface refers to the surface of the water, leading to the questions relative to how far into
the water column the water surface extends. In the context of the rule language, the word
surface refers to the surface of the earth and is used simply to distinguish the water in
rivers, streams and lakes — which reside on the surface of the earth (surface water) from
the water that resides in underground aguifers (groundwater). When read in the full and
proper context, the language is not imprecise but, in fact, says exactly what it means.
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40. Questionsrelating to the definition of temperature. The questioner eludesto
statements madein the TMDL documentsrelevant to temperature: On page A-74,
water temperatureisafunction of thetotal heat energy contained in a discrete
volume and may be described in terms of energy per unit volume. And on page 15,
water temperatureisan expression of heat energy per unit volume. The questioner
then arguesthat thisisan inappropriate definition of the word temperature and
followswith two questions: How does ODEQ explain (and/or justify) their
definition of temperature? To what extent does ODEQ recommend that therest of
the TMDL betrusted if it isbased on thisdefinition of temperature?

Answer: The questions and premises set up here imply that DEQ has used the wrong
definition of temperature and then attempt to discredit the entire TMDL because of that
definition. One does not follow from the other. First of all, DEQ does not define
temperature. DEQ states that water temperature is afunction of the amount of heat
energy contained in a discrete volume. Thisisatrue statement that is not disproved by
the discussion of the definition of temperature. Second, regardless of the definition of
temperature, one cannot legitimately call into question the entire TMDL, the loading
capacity and the allocations developed in the TMDL, on the basis of the definition of
temperature. The TMDL is not dependent on the questioner’ s definition of temperature.

41. Questionsrelated to heat energy continuity. After several pages of discussion of
equationsfrom the TMDL related to heat energy continuity one commenter posed a
number of related questions.

1. Sinceit isobviousthat theflux isbeing used asa bulk scalar quantity, arethe
fluxeslisted in Eqg. A-3 treated as a constant in time?

2. If thefluxesarenot treated asa constant in time, arethey averaged over? How
isthe average conducted? What about spatial geometric averaging to account
for thevarying angle @ for various sour ces (e.g. the changing angle dueto solar
motion over the course of a day)?

3. Even if the geometric relationship is changing, thereisstill the question of the
flux magnitude, ®,. Aretheflux magnitudestaken to be constant? How do each
of the flux magnitudes vary with time over the course of the day?

4. What implications do your answersto these questions have for the treatment of
flux in Eq. A-8, whereflux islisted asa scalar quantity without directional or
time dependence?

5. When used later, in the PDE [Partial Differential Equation] of Eq. A-8, arethe
fluxestreated generally and updated as part of theintegration with respect to
thetimevariable? How about with respect to the spatial variable?

6. Sinceflux dependson thetemperature of both the stream and the environment
that the stream isinteracting with, how are the fluxes updated in the evolution of
Eq. A-8 to accommodate changesin therelative temperature between the stream
and the environment (e.g. if the stream becomes warmer than the air, doesthe
‘convection flux” ®conveciion transport heat to the atmosphere)?
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Answers:

1. No. Thermodynamic components are variable in time and space.

2. All thermodynamic components are calculated every 60 seconds over the simulation
period at 100 feet (30.5 meters) spatial intervals. For example, the solar angleis
calculated every 60 seconds in the simulation period and every for all 100 feet length
interval.

3. Asmentioned in Answer #2, all thermodynamic components are calculated every 60
seconds over the simulation period at 100 feet (30.5 meters) spatial intervals. Energy
components differ greatly in both temporally and spatially as demonstrated in these

graphs.

Heat Energy Flux Profile for Grande Ronde River
Upstream of Clear Creek, RM 174.9 - 8/20/99
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Heat Energy Flux Profile for Grande Ronde River
Grande Ronde Valley, Pierce Lane - 8/20/99
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4. Answers#1 - #3 clearly explain that thermodynamic components are a function of
time and space. Further, The units of the energy flux components are ly/time (i.e.
heat energy per surface area per time). Since the units correspond to space and time,
it should be clear that both are considered in the methodology.

5. Thethermodynamic components are updated with respect to time (every 60 seconds)
and space (every 100 feet) in the finite difference methodol ogy.

6. Thefinite difference solution is utilized to update thermodynamic components that
are functions of stream and air temperatures (i.e. convection, evaporation and
longwave radiation and bed conduction). Specifically, stream temperature profile
from the previous time step (i.e. 60 seconds prior) is used to supply stream
temperature information for every distance step (i.e. every 100 feet).

All thermodynamic components that are a function of temperature (air and stream)
use updated values during the simulation period. If this methodology failed to do so,
temperature extremes would occur (such as the river reaching a boiling point in 30
miles). Fortunately, the methodology accounts for increasing heat dissipation as
stream temperature increase. For example, the Grande Ronde River below La Grande
has near zero shade levels for approximately 30 miles. Thisis an extreme condition
which allows worst case condition for solar loading (see chart above — Heat Energy
Flux for Grande Ronde River, Grande Ronde Valley, Pierce Lane) and thus, heat
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energy input to the river. However, measured and simulated temperatures increase
throughout this 30-mile area from approximately 75°F to over 80°F. Only a5°F
increase over thisrelatively long and unshaded river reach is occurring. So what is

happening?

Mid day stream temperatures are warming. The temperature gradient between the
stream and air temperatures is decreasing, and convective heating from the air to the
stream is decreasing (result — reduced stream heating). Evaporation rates are
increasing (result — reduced stream heating). Back radiation from the stream surface
isincreasing (result — reduced stream heating). The temperature gradient between the
stream and streambed temperature is decreasing, and streambed conduction heating
from the streambed to the stream is decreasing (result — reduced stream heating). The
overall result of increasing stream temperatures is increased heat dissipation. If
extreme thermal conditions persist, heat input will eventually equal heat dissipation,
at which point, temperature no longer increases (thisis referred to as an equilibrium
temperature). Currently, in the case of the Grande Ronde River Valley during July
and August, this equilibrium temperature is in the 75°F to 85°F range.

42. Question: How does ODEQ explain the maximal stream temperature occurring
in the late afternoon, many hours after the maximal input of heat energy flux from
solar radiation (at local noon)?

Answer: Lower in the sub-basin maximum daily temperatures consistently occur later
than upper sub-basin maximum daily temperatures. Thisis caused by advection
(movement of water downstream). Daily maximum temperatures are transferred
downstream and a shift in the timing of daily maximum temperatures occurs. An
example of thiswould be that maximum daily temperatures at Vey Meadow occur at 2:00
PM, while maximum daily temperatures at Rondowa occurs at 6:00 PM.

43. Question: Isit ODEQ’s position that the temperature profile of theriver in
February will be obtained year round with only 35% effective shading on theriver?
Answer: DEQ does not make this assumption. During February the solar cycle,
hydrology and meteorology will be very different than the summertime period analyzed
inthe TMDL.

44. Question: If air hassuch a‘small’ effect on the water temper ature, then how
does ODEQ explain the drastic difference in temper atur e profiles between February
and August?

Answer: DEQ has demonstrated that air temperature effects are small when compared to
potential summertime solar heat inputs. This should not be interpreted to mean that DEQ
does not account for air temperature effects in the methodology presented in the Upper
Grande Ronde TMDL. DEQ does account for air temperature effects and has found it to
be a dominant factor when shade levels are very high and the solar energy component is
minimized. The methodology used in the Upper Grande Ronde TMDL isrobust (i.e. al
thermodynamic and hydrodynamic factors that affect stream temperature are accounted
for using the best available data).
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Regardless, when comparing Grande Ronde River temperatures in February one should
consider the solar cycle, hydrology and meteorological differencesthat occur. It becomes
obvious that stream temperature in February is much cooler than in August for many
reasons, some of which are presented in the table below.

Average
Parametersthat Affect Temperature August February
Flow (Hilgard) 31 cfs 220 cfs
Air Temperature (La Grande) 68.9°F 35.1°F
Precipitation (La Grande) 0.85” 1.41"
Snow Depth (La Grande) 0.0 1.1
Relative Humidity (Pendleton) 39% 73%
Potential Solar Load (La Grande) 541.7 ly/day 180.6 ly/day
Likely Source of Water Groundwater Snow Melt

45. Question: Has ODEQ consider ed the loss of mechanical energy in theriver?
Wheredo they think the energy went? What studies have been doneto deter mineif
theloss of mechanical energy isan important effect in therise of stream
temperatures?

Answer: No. Mechanical heat is not accounted for nor isit believed to be significant.

46. Question: With regard to setting the dispersion coefficient to zer o, why would
ODEQ set one of these terms equal to zero in Eq. A-8, but not the other, when the
coefficientsare similar in size?

Answer: Sinokrot and Stefan (1992) demonstrated that dispersion can be assumed to be
zero in flowing (unstratified) conditions. Advection dominates mass transfer when
compared to mass transfer occurring via dispersion.

47. Questions. One commenter posed along list of questionsrelating to the model
and it’salgorithms.

1. What does ‘assumed to equal zero the boundary condition at timet,” mean?
Doesthismean that at the time of the finite differencing, thetemperature on the
initial Coucy surfaceisassumed to be constant and equal to the temperature at
the upstream inputs? What physical situation doesthistype of initial data
represent?

Wasimplicit or explicit finite differencing used?

Was a known algorithm used to solve the finite differencing evolution? What is
the name of the algorithm, and what source wasit taken?

4. Did ODEQ writethefinite differencing code from scratch, or wasit someone
else'sroutine used (e.g. routines from Numerical Recipes)?

How wasthe code written? What language wasit implemented?

For what precision wasthe code written (i.e. what isthe byte length for real
values)?

wn
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7. What testing procedurewas carried out to verify the stability and veracity of the
code before it was given actual stream data? How wasthe accuracy of its
performance evaluated?

8. What stability criteria are used to check thefinite differencing?

9. How bigisthegriddingin AX and AT

10. What isthe estimated discretion error from thefinite differencing?

11. What isthe estimated round-off error?

12. How many miles did the original Cauchy surface correspond to?

13. If short spans of theriver are evaluated by the code, how arethey linked
together to make a prediction for theentireriver length? Areonly the
temper atures matched, or arethefirst and second derivatives (with respect tot
and x) matched aswell.

14. What isthe maximum span covered by the code?

15. How sensitiveisthe codeto small perturbationsin theinitial condition?

16. If thestream isvery HOT, does the code correctly handle the cooling of the
stream into its surrounding environment? Wasthistested and verified?

17. What doesthe model do if the water temperaturewereto reach boiling or
freezing points?

18. Hasthe code been tested against stream data taken at different seasons? Doesit
correctly predict the temperature behavior?

19. How well does the code perform to matching data on days other than Aug. 20,
1999? Whereisthe detailed analysis showing that this code can betrusted in
general and thus a good model to use for making decisions about how to manage
the stream environment every day of the year?

Answers:

1. Yes, at the time of the finite differencing, the temperature on the initial Coucy surface
is assumed to be constant and equal to the temperature at the upstream inputs. Since
the model is run until convergence on a solution, the only effect that initial conditions
have on the solution is the number of iterations required to reach convergence.

2. Explicit finite differencing

3. DEQ staff derived the explicit form. It can be found at the following website:
http://waterquality.deg.state.or.us/wq/Heat Source/Heat Source.htm.

4. DEQ staff wrote the code. The solution methods were taken from Applied Numerical
Methods (Wiley, 1969).

5. Visua Basic

6. Double-precision floating-point variables with 8 bytes that span the real value range
of -1.79769313486232E308 to -4.94065645841247E-324 for negative values;
4.94065645841247E-324 to 1.79769313486232E308 for positive values

7. Stability requirement is: dX = UdT (where U islocal velocity). Interms of veracity,
accuracy and model performance, see page A-86.

8. See Answer #7.

9. AX =100 mand AT = 60 seconds

10. Not calcul ated

11. Not calcul ated

12. Approximately 96 miles

13. Thefinite differencing grid is continuous over the simulation length (96 miles).
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14. The maximum time length ssimulated is user defined. The model takes five daysto
reach convergence. So, five days are required at a minimum.

15. The model isvery insensitiveto initial conditions when allowed to run to
convergence.

16. Y esthe model handles stream temperature cooling and yes, it has been verified.

17. The model has never predicted atemperature that would fall below freezing or above
boiling temperatures.

18. The model has been run between June and October. It has accurately predicted
temperature during these times.

19. In terms of predicting temperatures on other days of the year, see Answer #18.
Detailed analysisis presented in the TMDL in Appendix A that demonstrates that the
methodology is sound, scientifically accepted and provides results that will be used
for making decisions about how to manage the stream environment every day of the
year. Further, thisanalytica work completed in the TMDL confirms the conclusions
of other research efforts that have been completed in the Upper Grande Ronde Sub-
Basin (Chen, 1996).

48. Question: What isthe cause of longitudinal heating?

Answer: The heat transfer processes that control stream temperature include solar
radiation, longwave radiation, convection, evaporation, and bed conduction. Thisis
discussed under “Heat Energy Processes’ beginning on page A-74.

49. Question: Does DEQ recognize the influence of “adiabatic” process as elevations
change?
Answer: Yes. Thisisaccounted for in the analysis.

50. Onecommenter assertsthat the temperature model used by DEQ showsthat
“...at thepredicted rate of ‘longitudinal heating’, the water in ariver would reach a
boiling point after 200 miles. Theresultsareridiculous. Verification of the model
suggeststhat we should notice the Columbia River boiling asit spillsover the dam
at Bonneville or even before.”

Answer: If the analysis did show longitudinal heating of the water resulting simply from
its distance from the headwaters, and resulting in boiling water after 200 miles, that
would indeed be ridiculous. DEQ can not determine how the questioner arrives at this
conclusion. The actual output of the model is provided in the TMDL documents under
review. Figure 3 on page 16 displays the current modeled temperatures and the modeled
Site potential temperatures. Under no scenario does the model predict atemperature
greater than 85 degrees F. It isalso important to note that the modeled longitudinal
heating is not a smooth continuos increase in temperature as one moves from headwaters
down stream. The validation of the model is shown in Appendix A. Figure A-58 on
page A-86 compares the predicted spatial temperature to the actual observed data. It can
be seen that the two correl ate extremely well with an average deviation of lessthat a
degree and a half.
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51. Question: Thequestioner assertsthat temperature model used by DEQ contains
an equation to predict the percent shade required to cool streams. It issuggested
that thewriter used the equation to “demonstrate that with 100% shade (night) all
streamswould have an over night water temperature of 54 F.”

Answer: An equation to predict shade required to cool streamsis eluded to but not
provided. Thefact isthat thereisno such equation in DEQ’s analysis. The validated
model employed by DEQ does predict the water temperature that would result under
varying conditions. Onein-put condition that can be varied is percent effective shade.
Thisis an important distinction. Percent effective shadeis anin put to the model. The
model then predicts the resulting temperature (out put). The model does not predict the
amount of shade needed to cool water as asserted by questioner. As mentioned in the
answer to 51 above, the validation of the model is given in Appendix A. That appendix
also contains the governing equations of the model. No equation or algorithm to “predict
the percent shade required to cool streams’ isincluded nor is DEQ aware of any such
eguation.

52. Question: What isthe protocol for measuring density asit isused in theterm
“assumed density?”

Answer: Density is the percent ground area covered by shade-producing vegetation when
looking downward upon the area of interest (i.e., canopy cover). Current condition
vegetation densities were obtained from Landsat satellite vegetation data and aerial
photograph interpretation. Based upon this analysis, 80% site potential density is
attainable and has been attained in mature undisturbed stands.

53. Question: What isthe protocol for measuring % effective shade?
Answer : Percent effective shade can be measured at the stream surface using a Solar
Pathfinder®.

54. Question: What arethe standardsfor beneficial usein addition to
temperature?

Answer: All of the state water quality standards are devel oped to protect beneficial use.
See Appendix D - Applicable Water Quality Standards and Criteriain the Upper
Grande Ronde River Sub-Basin TMDL. Or refer to the Oregon Administrative Rules
compilation on the internet at the following URL.:
http://arcweb.sos.state.or.us/rules OAR_default.html

55. Question: What isDEQ’sintent relativeto whether or not areaswill haveto
receive anthropogenic activitiesto compensate for non-anthropogenic activities
(planting treesin theriparian area after afire)?

Answer: There are some areas of the Grande Ronde River Sub-Basin that may require
active restoration (i.e., tree plantings) to initiate the progression to site potential
conditions. Conversely, there are some areas of the sub-basin where riparian trees
currently exist and removal of anthropogenic activities will enhance progression to site
potential conditions.
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56. Question: What isDEQ’sintent relativeto whether or not areaswill haveto
receive anthropogenic activitiesto compensate for previous anthropogenic activities
(planting tressin theriparian areathat does not meet the shade specification)?
Answer: See answer to number 55.

57. Questionsrelated tothe WQMP Element 3.2.1 Transportation Sour ces:
Aretheir riparian areasnear roadsin high priority places wher e shade-producing
vegetation should be planted or protected? Arethere opportunitiesto reconnect
surface and ground water and/or restoreflood plain function? Arethe
opportunitiesin the valley to design or replace stream crossings so that sinuosity is
increased? What about removal of problem roads? What about timing of scraping
county ditches?

Answer: There undoubtedly are opportunities to address many of the issues raised in the
guestions. It isthe intent that the evaluation of transportation practices described on page
56 under transportation sources will identify and prioritize these opportunities. Within
six months of implementation of the plan a committee is expected to “identify and
inventory localized transportation related “hot spots’ such as stream bank stability
problems associated with road, problem native surface roads that are major sediment
sources, improperly sized or maintained culverts, roads that are seriously constraining a
stream, etc.”

58. Question: With regard to WQMP Element 3.2.2 Municipal Sources, |sOregon
Goal 5 applicable here and would implementing it help achieve some of the Element
1priorities?

Answer: Yes. Itisanticipated the evaluation of city and county ordinances will include
consideration of Oregon’s landuse planning goals and related ordinances.

59. Question: With regard to WQMP Element 9, Maintenance of Effort, would an
interagency committee that meets asinfrequently asonce per year have a detailed
enough working knowledge of the overall plan to recommend needed changes and
the authority to do so?

Answer: The referenced committee overlaps the membership of the committee and
agency advisors that developed the WQMP. It is also made p of representatives of the
entities identified as responsible participantsin Element 5. It is anticipated that the staff
involved will be day to day participants in the implementation of the plan. They have the
authority to carry out the responsibilities identified in Element 5.

60. Questionswith referenceto a decreasein site potential temperature below the
State Ditch: Isthat strictly a function of a shade potential assumption? If so, does
that imply that shade can cool water asit moves downstream? If so, what isthe
basisfor that assumption? If the modeled decreaseisafunction of atributary
input, what wer e the volume and temper atur e inputs of thetributary? Arethese
measured or, again, are they simply assumed?

Answer: Directly below the State Ditch, Catherine Creek is assumed to be entering the
Grande Ronde River with a maximum diel temperature of 64°F. Flow volume of
Catherine Creek was maintained the same as the day that the model was calibrated to
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(approximately 10 cfs measured at the mouth). Catherine Creek decreases the Grande
Ronde temperature approximately 5°F. Downstream of the Catherine Creek confluence
isalarge pool. Thisslow-moving, deep pool was accounted for in the model, and
explains the second temperature decrease 57°F.

61. Question: Ground water inflows are assumed to bezero. Why? Isthat realistic
in a heavily irrigated valley?

Answer: FLIR imagery is extremely useful for locating stream segments where ground
water is having an impact on stream temperatures. Every frame of the Grande Ronde
River FLIR imagery was examined, and there were no locations where ground water or
saturated riparian soils were measurably cooling Grande Ronde River temperatures.

Thus, ground water was assumed to be zero in the modeling effort. There may have been
diffuse groundwater contributions to the Grande Ronde River, during the time FLIR was
flown; however no effects on stream temperatures were observed.

62. Question: How doesthe statement page A-5“Maximum daily temperatures
occur during afternoon and early evening periods when heat energy delivery peaks’
justify the assumption in the model that direct solar radiation isthe primary
influence on water temperature and the only one worthy of modeling?

Answer: Thereisno assumption that direct solar radiation is the only influence on water
temperature that is worthy of modeling. In fact, the discussion of the conceptual model
and governing equations included in Appendix A describes all of the heat energy
processes that are included in the model.

63. Question related to the statement on page A-27 that per cent effective shadeisthe
most straightforward stream parameter to monitor/calculate. The assertion isthen
made that thisisnot ajustification for using “ effective shade” asthe sole parameter
to use as a management obj ective.

Answer: ThisTMDL does not use effective shade as the sole parameter to use as a
management objective.

64. Questions: With reference to composite vegetation dimensions on page A-47,
What is80% potential vegetation density? On what basisis 80% assumed?
Answer: See answer to question #53.

65. Question related to channel width on page A-49. The questioner suggests that
“rather than having a basisin resear ch results, the number 10 in PACFISH was
product of fisheriesbiologists...” The suggestion isthen madethat becausethisis
not a resear ch document it should not be used to justify regulating specific channel
characteristics.

Answer: While the PACFISH target of 10 is discussed in the channel width section of
Appendix A, it is not used to regul ate specific channel widthsinthe TMDL.

66. Questionsrelated to the discussion of the correlation between sediment and
riparian vegetation types, doesthe last paragraph on page A-52 imply that gravel
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substrateistheresult of having woody riparian vegetation? Could it be that the
reverseisactually the appropriaterelationship?

Answer: No and yes. The discussion referenced merely acknowledges the demonstrated
correlation between vegetation type and substrate type. There isno speculation asto
cause and effect in the discussion nor would that be appropriate or relevant to the context
of the discussion. The point is simply that “ established deciduous/mixed/conifer riparian
vegetation types correlate with higher median gravel substrate.”

67. Question related to large woody debris discussion on page A-53. The questioner
assertsthat “thisappearsto be a uniform recommendation, not based on site
characteristics. If donein thewrong placesor improperly in appropriate places,
thisrecommendation will have the same long-term resultsthat the former
recommendation by fisheries biologists (i.e. cleaning woody debris out of streams)
has had.”

Answer: DEQ agrees that woody debris should be placed properly. Thereisno
implication in the referenced discussion that would imply large woody debris should be
placed indiscriminately in “the wrong places or improperly in appropriate places.”

68. Questions: Page A-54 It is stated that the lowest mainstem flows occur during
late September and early October. Aretemperaturesat their highest at that time?
Arewater temper atures above the“ standard” at that time? Arerelationships
between flow volume, vegetation, channel characteristics, etc. perhaps more
complex than thisdraft TMDL suggests?

Answer: Stream temperatures can be high in late September and early October.
Whether or not they are at their highest would depend on the year in question.
Temperatures in excess of the criteriain the state water quality standard can occur at that
time. DEQ believesthe analysis used in the TMDL has accounted for the complexitiesin
the relationships between flow, vegetation, and channel characteristics to avery high
degree as demonstrated by the validation of the model.

69. Questionsrelated to the statement on page A-76 that net transfer of heat via
long-wave radiation usually balances so that the amount of heat entering issimilar
to theamount of heat leaving. Isthe statement made to discount the influence of
long-wave radiation on stream temper ature? ...haslong-wave radiation been
adequately factored into the influence of “effective shade” versus other potential
influences on stream temper ature?

Answer: The statement is not made to discount but rather is made to document that the
referenced citations have found this to be the case. DEQ believes long-wave radiation
has been adequately factored into the analysis.

70. Questionsrelated to potential vegetation estimates on page A-82. Did DEQ
simply accept ODA (who in ODA?) suggested potential heightsfor black
cottonwoods, or did DEQ verify that the assumptions are valid for the Upper
Grande Ronde Sub-Basin? What makes a soil characteristic best, better, or good?
Isit possiblethere arereacheswith riparian and/or terrace soilsthat are not
conduciveto black cottonwood growth, or that would require significant cultural



inputs such astransplanting, irrigating, and controlling competing vegetation? If
so, have potential costs and problemswith those activities been evaluated?
Answers. DEQ verified the information included in the reference provided as well as
other references. Thisincludes not only information on potential heights but also on
former abundance in the Grande Ronde Valley, preferred climate, soils, topography, and
associated species. Key findings and additional citations will be added to the TMDL
documents. As additional information comesin it, too, can be included and changes can
be incorporated as necessary through the adaptive management provisions of the TMDL
and WQMP.

Best, better and good descriptors were used to identify soil groupings. These
designations will be changed to category 1-3 to avoid the impression of value judgement.
The categories are listed below with examples of soil types included:

Cateqory 1
La Grande silt loam — deep-rooted plants suitable where drainage is adequate.

Alicel fine sandy loam — rooting depth 60+ inches, well suited for planting trees
Alicel loam — well suited for growing trees

Category 2
Catherine silt loam — Deep but somewhat poorly drained

Veazie-Voats — moderate depth, well drained, rooting depth 20-40 inches.

Cateqory 3
Conely silty clay loam — rooting depth 18-30 inches, dense clay below.

Hot Lake — old lake basin, compact, high pH.
Hooly — restricted root depth, elevated pH.

It is probable (nearly certain) that specific sites exist that are not conducive to black
cottonwood growth without “cultural inputs.” The Agricultura Water Quality
Management Area plan, which is the agriculture component of the WQMP to implement
thisTMDL, has not yet addressed specific actions, costs, or problems associated with
riparian vegetation restoration.

71. Question: On page A-82, on what basis are tributary temperatures assumed to
be below 64 degrees F?
Answer: The State temperature standard has a basic absolute criterion of 64°F.

72. Question: On page A-83, where does sinuosity .1.7 come from? What isthe
basis?

Answer: The old Grande Ronde River channel (approximately 32 river miles) that was
circumvented by the State Ditch can be seen in aerial photographs. The old channel, part
of which is currently the lower section of Catherine Creek, had asinuosity of 1.7.
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