January 17, 2006
PKWD-06-003

Ms. Magalie R. Salas

Secretary

Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20427

Dear Secretary Salas:

Subject: PACKWOOD LAKE HYDROELECTRIC PROJECT
FERC DOCKET NO. 2244-012
LAKE DRAWDOWN AND RAMPING RATE PLANS

Reference: Letter dated September 21, 2005 from Magalie R. Salas (FERC) to J.W.
Baker (Energy Northwest), Study Plan Determination for the Packwood
Lake Hydroelectric Project and Contingent Approval of Waiver of Article
37

This letter is submitted in response to your September 21, 2005 letter (see Reference)
requesting Energy Northwest to file a ramping rate plan for the decrease of flows in
Lake Creek following a forced spill event and a Packwood Lake drawdown plan
describing how Energy Northwest proposes to return lake levels to compliance with
Article 37.

Attachment 1 provides the Packwood Lake Drawdown Plan and Lake Creek Ramping
Rate Plan, dated December 15, 2005. The plans were developed in consultation with
the Washington Department of Fish and Wildlife, the U.S. Fish and Wildlife Service, the
Washington Department of Ecology, NOAA Fisheries, the U.S. Forest Service, and the
Yakama and Cowlitz tribes as demonstrated by Attachments 2-5. A draft plan was
provided to the agencies and tribes on November 29, 2005, and discussed at a meeting
of the Water Quality and Aquatic Resources Committee on December 15. One
comment was provided during the meeting and was incorporated into the plans. No
additional comments were received from the agencies or tribes by the end of the
comment period on January 5, 2006.



Ms. Magalie R. Salas
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FERC DOCKET NO. 2244-012

LAKE DRAWDOWN AND RAMPING RATE PLANS

Interim ramping rates developed by Washington Department of Fish and Wildlife were
used as the basis for the ramping rate schedule. Lake Creek Transect 2, Study Site 1
was determined to be the most sensitive to ramping and was used to set the ramping
rates at the drop structure. The target ramping rate at the drop structure is
approximately 0.05 feet per hour when a ramping rate of 1 inch per hour is required at
Transect 2 and 0.10 feet per hour when a ramping rate of 2 inches per hour is required.
It is important to note that once spill occurs, flow regulation cannot be directly controlled
by the Project because there are no spillway gates. As a result, the spill rates are
primarily dependent upon the magnitude and duration of natural lake inflow. However, it
should be noted that the Project can influence the spill rate by controlling the amount of
lake water diverted to the powerhouse.

It is important to note that a natural event may cause overtopping prior to the waiver
period. Since the end of December, Packwood has experienced almost fourteen inches
of rainfall that resulted in a short-duration overtopping of the drop structure of about

45 cfs. We were unable to take advantage of the rainfall for conducting the instream
flow studies, as preparations necessary to take measurements at each of the study
transects was not scheduled for completion until April. EES Consulting has since
completed the work and Energy Northwest has made the decision to pre-position the
lake level to take advantage of the next heavy rainfall event, should one occur. Should
we be able to perform the studies prior to the waiver period, we will notify the
Commission of our progress.

If you have any questions or require additional information regarding this matter, please
contact Ms. Laura Schinnell at (509) 372-5123.

Respectfully,

J.W. Baker, Vice President
Energy/Business Services

Attachments: 1) Packwood Lake Drawdown Plan and Lake Creek Ramping Rate Plan,

dated December 15, 2005.

2) Electronic mail dated November 29, 2005, Laura Schinnell to Blane
Bellerud et. al., subject: Drawdown and Ramping Rate Plan

3) Electronic mail dated December 21, 2005, Laura Schinnell to Blane
Bellerud et. al., subject: Meeting Summary

4) Water Quality and Aquatic Resources Committee Meeting,
December 15, 2005, Meeting Summary

5) Electronic mail dated January 3, 2006, Laura Schinnell to Blane
Bellerud et. al., subject: Lake Drawdown and Ramping Rate Plan
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

1.0 INTRODUCTION

Energy Northwest is in the process of relicensing its Packwade IHydroelectric Project
(FERC No. 2244). On April 26, 2005, Energy Northwest filed its proposed gtiaahy for
gathering information on the following resources: geology aild; $ish and aquatic resources;
water quality; wildlife; botanical; recreation and land usestletic; and cultural and tribal.
From May through July, Energy Northwest met with the natusduee agencies, tribes and
other stakeholders to informally resolve study plan differencesmn@nts on the proposed
study plans were filed by the Federal Energy Regulatoryriiesion, USDA Forest Service,
Washington Department of Ecology, Washington Department of Fish aaddf®yiand the U.S.
Fish and Wildlife Service.

Energy Northwest filed revised study plans on August 22, 2005, which @ehsis23 studies
addressing the aforementioned resources. As part of the studygulkage, Energy Northwest
also requested a waiver of Article 37, which establishes lakés lBarePackwood Lake, in order
to release higher flows in the Spring 2006. The waiver would allowefeases over the drop
structure to facilitate the following flow-dependant studies roetance with the revised study
plans: Lake Creek Instream Flow and Habitat Assessment, Fistadgea Barriers, Gravel
Transport, and Large Wood.

On September 21, 2005, the Commission made its study plan determfoatibe Project and
granted a waiver of Article 37, contingent on the Commission’soapprof two resource
protection plans: a ramping rate plan for the down-ramping of fiowlsake Creek and a
Packwood Lake drawdown plan. The Commission did not identify any envirdaho®ncerns

with providing increased flows in lower Lake Creek and raisintck®aod Lake’s water surface
elevation; however, the Commission did identify potential environmematerns with the

return to normal Project operations. These were: 1) sudden discantnofatemporary spill

flows in lower Lake Creek could lead to stranding of fish; andagijdrdrawdown of Packwood
Lake, at the end of the waiver period, could leave fish stranded onrtke tiathe lake (letter
from the Commission to Energy Northwest, September 21, 2005).

Accordingly, the lake drawdown and ramping rate plans contained hareimprovided in
response to the Commission’s request. The ramping rates and scpextileed herein are
applicable for the waiver of Article 37 only.

1.1 Project Intake and Drop Structure Operations

The Packwood Lake Hydroelectric Project intake building and drapctste provide two
separate pathways for water leaving Packwood Lake to eater Creek (the original natural
drainage path): through a bypass and spill over the drop structure.

The intake building is equipped with a valve and a 24-inch pipe to by@dss around the drop
structure and into Lake Creek. The flow of water in this pipmigrolled by the valve setting
and is driven by gravity flow based on the elevation of the lake. riexpe has shown that this
pipe is capable of producing a maximum bypass flow in Lake Grealpproximately 30 cfs

when the lake elevation is in the upper end of the operating range.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

The second path for lake water to reach Lake Creek is over é¢se air the drop structure
spillway. Spill over the drop structure is uncontrolled because trereno flash boards or
spillway gates. Spill begins when the water level excebdstdp of the spillway crest at
elevation 2858.52 ft MSL. The amount of water (in cfs) passing the drogture’s 80-foot
wide rectangular weir opening increases with increasing éddeation. Flow over the drop
structure is driven by the lake elevation which in turn is a fanabf the constantly changing
natural inflow to the lake and the amount of water diverted for pgeeeration. Therefore,
although the Project cannot directly control the flow over the droptste, it can influence the
lake level by increasing or decreasing the amount of wateg Isent to the powerhouse. The
influence on lake level exerted by the Project is approximddl to 0.6 inches per hour at
maximum capacity (260 cfs) assuming no inflow. This effentlmaeasily reduced or offset by
large inflows.

As mentioned above, the Project also diverts water from the lakéhei powerhouse water
conveyance. This six-foot diameter pipe conveys the water frsnapove the drop structure to
the powerhouse. From the powerhouse the water follows a tailrace canaiitmest tlee water to
the Cowlitz River. The total flow in this pipeline is governedtlg Project’s water right and is
limited to a maximum of 260 cfs. Water flow in this pipe isedily controllable and is
determined by the power setting selected by the operators fagetierator (i.e., from about
17 cfs minimum to 260 cfs maximum). Due to the system design, #tes v&¢ not available to
supplement Lake Creek flow.

1.2  Spill Event

In order to produce a large flow of water (i.e., 100 — 285 cfs) dmake Creek to support the
study plans, the lake levels will have to be manipulated above thealhbcense limits to
produce a spill of water over the drop structure. As a result dPribject’s design, the intake
building and drop structure have limited ability to directly relemager to Lake Creek. There
are no spillway gates and the 24-inch bypass pipe is only caplabbout 30 cfs. As a result,
the intentional spill down Lake Creek must rely on a high naturawnfiorced to spill over the
drop structure.

Because this naturally occurring factor cannot be controlledegtas tentatively scheduled for
the May — June 2006 time period. Historically June has had the hgmstained inflows to
Packwood Lake. However, it should be noted that a spill may occuyt@nan The plan to
force the spill is based on three steps: 1) pre-positioning kbddsael, 2) forcing the spill, and
3) returning to normal operating levels.

Pre-positioning of the lake level consists of raising the laka fits nominal operating elevation

of 2857 ft MSL to a level near the spillway crest (2858.5 ft MShis step is necessary

because many inflow “events” are limited to days or even hours atidir(vs. weeks) and do

not have sufficient volume to raise the lake level the initialféet required before a spill can
occur. Until the desired inflow is realized, the lake level b@lmaintained near the crest of the
spillway by manipulating power plant operations to match the inflow.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

It should be noted that inflow to Packwood Lake, during the spring00%, never exceeded
203 cfs. Although the snow pack for this winter is predicated to berstammormal, if another
low snow pack occurs, or snow melt occurs sooner or later than amt;igae plant may not be
able to reach the target flows required to successfully comipletebjectives of portions of the
referenced studies. If Packwood Lake inflows are deemed inade§tetion Management may
elect to defer the test and return the plant to normal operations until such tiffleves increase
to a level that will assure test conditions will be satisfied.

If sufficient inflows are present, the next step will be to éaifee spill by either reducing power

or shutting the unit down. This change should force most or all of tlusvind pass over the

drop structure resulting in the desired flows down Lake Creels expected that the plant will

stay in this configuration for approximately 4 days (if pos$ibdeallow measurements to be
taken at all of the study sites, transects, and the two potbatiars in lower Lake Creek. It
should be noted that power operations can occur whenever the inflow increases abowethe des
target flows (e.g., with an inflow of 400 cfs and spill of 285 cfs, power plant operations could use
115 cfs). Target flows are 285 cfs for at least a 12 hour peridtiddrarge Wood and Gravel
Transport studies; and at least 100 cfs for four days for thePlastage Barriers and Lake Creek
Instream Flow and Habitat Assessment studies.

The last stage of this evolution and the subject of these pldine return of the lake levels to
below the spillway crest and ultimately to the normal operating.b&ower plant operation and
inflow will control the rate of change of the lake level. the extent practicable, power plant
operations will be used to achieve the target ramping rates andaiva for lake levels above
the spillway crest. It should be noted that inflow will havegaificant effect on the drawdown.
If inflow is dropping rapidly the Project will decrease generator shutdown, and the
drawdown will follow the natural decay curve of the inflow. It is moipected that the
drawdown rates for the lake will exceed 2 inches per hour because wedt above the capacity
of the Project and requires an unlikely spill of over 900 cfs grelaser inflow over the drop
structure. Again, it should be remembered that spill over the dnegtis® cannot be directly
controlled since there are no spillway gates. The change inldakE can be influenced by
adding or subtracting the power plant flow from the natural inflo®@nce the Project is
shutdown, however, lake levels will fluctuate naturally and haveptitential to exceed the
ramping rates established for lower Lake Creek.

Once the lake level is below the top of the drop structure, tHestpps and flow down Lake
Creek is controlled by the 24-inch bypass pipe. There will besioateon on power generation
other than to return the lake level to the normal summer operatiag(8857 ft MSL, plus or
minus six inches) as soon as practicable.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

2.0 METHODS

Washington Department of Fish and Wildlife (WDFW) has establigitedm ramping rates for
fish, based on season and time of day. WDFW has asked that tleeise ratmping rates apply
to the waiver of Article 37 for both to anadromous and resident fishrifautaries above
Packwood Lake as well as lower Lake Creek (below Packwood Lp&ey. communication, J.
Blum with Hal Beecher, WDFW, November 4, 2005). The interim rates are found in Thble 2

Table 2-1. Interim ramping rates (Hunter 1992 as cited in WDFW 2005)
Season Daylight Rates Night Rates

Feb 16 — June 15 (salm@m™No Ramping 2 inches/hour
fry)

June 16 — Oct 31 (steelhepd inch/hour 1 inch/hour
and trout fry)

Nov 1 — Feb 15 2 inches/hour 2 inches/hour
" Daylight is defined as one hour before sunrise to one hour after sunset

According to the interim ramping rates, no ramping is allowed duhaglaylight during May
and the first part of June, when the waiver of Article 37 will migly occur. However, the
waiver period extends until July 15. From June 16 — July 15, a one inpimgarate is allowed

both during the day and night time hours. Therefore, Energy Northsvesstricted to lowering
the levels in both Packwood Lake and in lower Lake Creek two inchesdbhang the night in

May and the first part of June; or one inch/hour if the spill ocoutbe latter part of June or
early July during both the daylight and night time hours.

It is important to note that depending on weather conditions, inflow, fednagnitude and

duration of the spill event, the Project can not directly control dleamd water levels.

Accordingly, Energy Northwest commits to adhere to these ramptes by using best
management practices and the flow controls available, but reesgthiat the Project may be
unable to comply. The Project design does not allow direct, positiveocohPackwood Lake

inflows to Lake Creek, other than through the bypass valve.

2.1 Packwood Lake Drop Structure Elevations

Energy Northwest has calculated lake level elevations and assbslll at the drop structure.
These data for spill at the drop structure are found in Table 2-2stage-discharge relationship
between drop structure level and spill is also graphically depict Figure 2-1. Spill begins at
an elevation of 2858.52 ft, with measurable spill (0.2 cfs) occurri@8s8.53 ft. The study
plans require a spill from 100 cfs — 285 cfs.

2.2 Change in Lake Level and Discharge
Energy Northwest has calculated the relationship between aeiratake level (in feet) over a

24-hour period and the constant discharge (in cfs) required to effecthdrage. The equation
used to calculate a discharge from a change in stage is:
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

227.88 (Change in lake level for a 24 hour period in ) én cfs)

Figures 2-2 and 2-3 show the change in stage per hour and 24-hour pespettively. For
example, a one inch/hour change in lake level is equivalent to a tw#fbiwich) change in lake
level in 24 hours, requiring a constant net outflow of 456 cfs. Likewide/o inch change in
lake level per hour (or 4 feet/24-hour period) would require a net outflow of 912 cfs.

This analysis indicates that a change in lake level of one ind¢tvainches per hour would
violate these same ramping rate criteria as measuredkan Cigeek at Study Site 1, Transect 2.
Accordingly, the study site transect is the controlling pointdigermining lake drawdown and
ramping rates. As a result, ramping rate criteria weveldped associated with Study Site 1,
Transect 2, and the appropriate changes in lake level at thestitmpure weir were back-
calculated (See Section 2.3).

2.3 Lake Creek Elevations and Discharge

EES Consulting examined transects used for the instream floly at Study Site 1. This study
site was selected due to the presence of anadromous fish agater ghannel width, making it
more sensitive to changes in flow and stage. Transect 2 watedelgecause it is a wide
transect most sensitive to changes in flow. By using thiséict as the representative transect,
habitat would be protected in lower Lake Creek.

RHABSIM, the computer model developed by Tom Payne and Asssciafs used to calculate
the stage/discharge relationship using the stage and dischargeremeants associated with the
calibration flows for the lower Lake Creek instream flow study.

The equation used to calculate flo@ iy cfs) from stage is:
Q = 62.76697 (Stage — 99.2006§ "%
The equation used to calculate stage(ft) from discharge (in cfs) is:
S = 0.09488 ((§-°°%%*+ 99.2006)

It is important to note that the stage-discharge relationshifhi®transect was based upon the
measurements that were collected for the instream flow stutlyere are no actual stage
measurements at release flows greater than 35 cfs; thereferare assuming the stage-
discharge relationship is still valid at the higher releasd®0f— 285 cfs. Figure 2-4 depicts the
stage-discharge relationship for Study Site 1, Transect 2.

2.4 Inflow
In order to more accurately determine flow at Study Siteh&nwvater is spilled at the drop
structure, inflow between the drop structure and Study Site 1 mu$ttbemined. Using the

results of the hydrology report (EES Consulting 2005), and assumintipéhavertopping event
will occur in June, it was noted that average monthly inflow to lower Lakek@oedune ranged
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

from a low of 12.1 cfs to a high of 52.5 cfs with an average montHiywndf 24.4 cfs (rounded
to 25 cfs for all calculations). The average monthly inflow wouldhgbaf the spill event were
to occur in either May (27.9 cfs) or July (15.6 cfs).

2.5  Calculations of Stage and Flow at Packwood Lake and Study Site 1

The controlling stage and flow at the drop structure was detedrassuming ramping rates at
Study Site 1, Transect 2, using the following method:

a. A ramping rate was determined at Study Site 1, Transect g§ umirements of 0.1667 ft
(2 inches) per hour or .0834 ft (1 inch) per hour from the stage at Transect 2.

b. Flow at Study Site 1, Transect 2 was calculated from thge stdevation using the
formula in Section 2.3.

c. The associated spill at the drop structure was calculated by sulgjrasteis (the amount
of inflow for the month of June) from the flow found at Transect 2. tdNof the spill
were to occur in either May or June the inflow to Lake Creek bé&h@ndrop structure
would be different.)

d. The lake level at the drop structure weir for the appropriaté (&picfs) was then
determined using Table 2-2.

It is important to realize that spill cannot be directly congallit is influenced by both lake
inflow and power generation.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 2-2. Elevation vs. flow (cfs) table for Paclod Lake weir at the drop structure (from EnergytRwest)

Foot increment

(E'&VSE)O” 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
2858.5 0 0.2 0.7 13 1.9 2.7 3.6 45
2858.6 5.5 6.6 7.7 8.9 10.1 11.4 12.7 14.1 155 17
2858.7 19 20 22 23 25 27 29 30 32 34
2858.8 36 38 40 42 44 46 48 50 52 55
2858.9 57 59 61 64 66 68 71 73 76 78
2859.0 81 83 86 88 91 94 96 99 102 104
2859.1 107 110 113 116 119 121 124 127 130 133
2859.2 136 139 142 145 148 151 154 158 161 164
2859.3 167 170 174 177 180 183 187 190 194 197
2859.4 200 204 207 211 214 218 221 225 228 232
2859.5 235 239 243 246 250 254 257 261 265 268
2859.6 272 276 280 284 287 291 295 299 303 307
2859.7 311 315 319 323 327 331 335 339 343 347
2859.8 351 355 359 364 368 372 376 380 385 389
2859.9 393 397 402 406 410 415 419 423 428 432
2860.0 436 441 445 450 454 459 463 468 472 477
2860.1 481 486 490 495 500 504 509 514 518 523
2860.2 528 532 537 542 547 551 556 561 566 571
2860.3 575 580 585 590 595 600 605 610 614 619
2860.4 624 629 634 639 644 649 654 660 665 670
2860.5 675 680 685 690 695 700 706 711 716 721
2860.6 726 732 737 742 747 753 758 763 769 774
2860.7 779 785 790 795 801 806 812 817 822 828
2860.8 833 839 844 850 855 861 866 872 877 883
2860.9 889
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

FIGURE 2-1

Packwood Lake Outlet Structure
Stage vs. Discharge
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

FIGURE 2-2

Change in Lake Level (Inches per Hour) Given a Cons  tant Plant Flow
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

FIGURE 2-3

Change in Lake Level (Feet per 24 hours) Given a Co  nstant Plant Flow
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

FIGURE 2-4

Stage Discharge, Transect 2, Study Site 1
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

3.0RESULTS AND DISCUSSION
3.1 Lake Level Drawdown Rates

As described in Section 2.2, flows associated with a 1 inch/hour andch/Raur reduction in
lake level requires outflows of 456 cfs and 912 cfs respectivelydaess of inflow. Based on
the review of historic records, flows of this magnitude are. rarlis fact, coupled with the
limited ability of the Project to affect lake levels (less than 0.6 hatir), leads to the conclusion
that lake changes resulting from a flow of this magnitudexaeed the corresponding ramping
rate criteria at Study Site 1, Transect 2. As a resuétimgping rate schedule for Transect 2 was
developed, and these changes in flow were applied to corresponding lake levels.

3.2  Study Site 1, Transect 2 Ramping Rates

Tables 3-1 and 3-2 summarize stage changes of 1 inch/hour (0.0838lff enches/hour
(0.1667 ft) respectively for flows ranging from 28 — 300 cfs ah3eat 2, Study Site 1. Tables
3-3 and 3-4 show the resultant flows that correspond to these gives atafis site. Tables 3-5
and 3-6 show the corresponding flows at the Packwood Lake drop streeturéows at Study
Site 1 less 25 cfs inflow and the instream flow requirementyrierinch and two inches hourly
ramping rates at Study Site 1, Transect 2, respectively. \fifables 3-7 and 3-8 present lake
levels (e.g. stage) at the drop structure that reflemtimum changes of 1 inch/hour and 2
inches/hour at Study Site 1, Transect 2.

3.3 Recommended Drawdown and Ramping Rates

The drawdown rates in Tables 3-7 and 3-8 take into account the intantping rates
established by WDFW, with 1 inch/hour and 2 inch/hour maximum changeseasured at
Study Site 1, Transect 2. Table 3-7 indicates that lake edavdtawdown is limited to about
0.05 ft per hour to produce a ramping rate of 1 inch/hour at Study,Sli@ansect 2. Table 3-8
indicates that lake elevation drawdown is limited to about 0.1 ft perdtca ramping rate of 2
inches/hour at Study Site 1, Transect 2. Rates are less Bathevood Lake drop structure
because Study Site 1, Transect 2 was more sensitive to chhamgBackwood Lake. However,
it should be noted that in May and early June, no ramping is allowed during daylight hours.

It is important to note that once water is spilling over the diaztsire, regulation of flows will
be out of the control of the Project, depending upon the magnitude ahfiake and duration of
the spill event. The Project can not directly control spill$atdrop structure; however, it can
influence the spill rate by controlling the amount of water diverted to the powerhous

As stated previously, these rates are also dependant upon the yaafutiae stage-discharge
relationship at Study Site 1, Transect 2. The relationship isdb#sen the existing stage-
discharge relationship from the instream flow study; howevenitifeest calibration stage was
at a release flow of 35 cfs.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-1. Stage elevation (in feet) based upimeh/hour ramping rate at Study Site 1, Transgéidurs 0 to 11).

Flow

(cfs) 0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
300 101.64 101.55 101.47 101.39 101.30 101.22 401.1 101.05 100.97 100.89 100.80 100.72
295 101.61 101.53 101.45 101.36 101.28 101.20 101.1 101.03 100.95 100.86 100.78 100.70
290 101.59 101.51 101.42 101.34 101.26 101.17 9201.0 101.01 100.92 100.84 100.76 100.67
285 101.57 101.48 101.40 101.32 101.23 101.15 701.0 100.98 100.90 100.82 100.73 100.65
280 101.54 101.46 101.38 101.29 101.21 101.13 401.0 100.96 100.88 100.79 100.71 100.63
275 101.52 101.43 101.35 101.27 101.18 101.10 201.0 100.93 100.85 100.77 100.69 100.60
270 101.49 101.41 101.33 101.24 101.16 101.08 900.9 100.91 100.83 100.74 100.66 100.58
265 101.47 101.39 101.30 101.22 101.14 101.05 700.9 100.89 100.80 100.72 100.64 100.55
260 101.45 101.36 101.28 101.20 101.11 101.03 $500.9 100.86 100.78 100.70 100.61 100.53
255 101.42 101.34 101.25 101.17 101.09 101.00 200.9 100.84 100.75 100.67 100.59 100.50
250 101.40 101.31 101.23 101.15 101.06 100.98 000.9 100.81 100.73 100.65 100.56 100.48
245 101.37 101.29 101.20 101.12 101.04 100.95 700.8 100.79 100.70 100.62 100.54 100.45
240 101.35 101.26 101.18 101.10 101.01 100.93 $00.8 100.76 100.68 100.60 100.51 100.43
235 101.32 101.24 101.15 101.07 100.99 100.90 200.8 100.74 100.65 100.57 100.49 100.40
230 101.29 101.21 101.13 101.04 100.96 100.88 900.7 100.71 100.63 100.54 100.46 100.38
225 101.27 101.18 101.10 101.02 100.93 100.85 700.7 100.68 100.60 100.52 100.44 100.35
220 101.24 101.16 101.08 100.99 100.91 100.83 400.7 100.66 100.58 100.49 100.41 100.33
215 101.22 101.13 101.05 100.97 100.88 100.80 200.7 100.63 100.55 100.47 100.38 100.30
210 101.19 101.11 101.02 100.94 100.86 100.77 900.6 100.61 100.52 100.44 100.36 100.27
205 101.16 101.08 100.99 100.91 100.83 100.74 $500.6 100.58 100.49 100.41 100.33 100.25
200 101.13 101.05 100.97 100.88 100.80 100.72 300.6 100.55 100.47 100.38 100.30 100.22
195 101.11 101.02 100.94 100.86 100.77 100.69 100.6 100.52 100.44 100.36 100.27 100.19
190 101.08 101.00 100.91 100.83 100.75 100.66 800.5 100.50 100.41 100.33 100.25 100.16
185 101.05 100.97 100.88 100.80 100.72 100.63 $500.5 100.47 100.38 100.30 100.22 100.13
180 101.02 100.94 100.85 100.77 100.69 100.61 200.5 100.44 100.36 100.27 100.19 100.11
175 100.99 100.91 100.83 100.74 100.66 100.58 900.4 100.41 100.33 100.24 100.16 100.08
170 100.96 100.88 100.80 100.71 100.63 100.55 $500.4 100.38 100.30 100.21 100.13 100.05
165 100.93 100.85 100.77 100.68 100.60 100.52 300.4 100.35 100.27 100.18 100.10 100.02
160 100.90 100.82 100.74 100.65 100.57 100.49 000.4 100.32 100.24 100.15 100.07 99.99
155 100.87 100.79 100.71 100.62 100.54 100.46 700.3 100.29 100.21 100.12 100.04 99.96
150 100.84 100.76 100.68 100.59 100.51 100.43 400.3 100.26 100.18 100.09 100.01 99.93
145 100.81 100.73 100.64 100.56 100.48 100.39 100.3 100.23 100.14 100.06 99.98 99.89
140 100.78 100.70 100.61 100.53 100.45 100.36 800.2 100.20 100.11 100.03 99.95 99.86
135 100.75 100.66 100.58 100.50 100.41 100.33 $00.2 100.16 100.08 100.00 99.91 99.84
130 100.71 100.63 100.55 100.46 100.38 100.30 100.2 100.13 100.05 99.96 99.88 99.84
125 100.68 100.60 100.51 100.43 100.35 100.26 800.1 100.10 100.01 99.93 99.85 99.84
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-1. Stage elevation (in feet) based upimeh/hour ramping rate at Study Site 1, Transgéidurs 0 to 11).

Flow

(cfs) 0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
120 100.65 100.56 100.48 100.40 100.31 100.23 $00.1 100.06 99.98 99.90 99.84 99.84
115 100.61 100.53 100.45 100.36 100.28 100.20 100.1 100.03 99.95 99.86 99.84 99.84
110 100.58 100.49 100.41 100.33 100.24 100.16 800.0 99.99 99.91 99.84 99.84 99.84
105 100.54 100.46 100.37 100.29 100.21 100.12 400.0 99.96 99.87 99.84 99.84 99.84
100 100.50 100.42 100.34 100.25 100.17 100.09 000.0 99.92 99.84 99.84 99.84 99.84
95 100.47 100.38 100.30 100.22 100.13 100.05 99.97 99.88 99.84 99.84 99.84 99.84
90 100.43 100.34 100.26 100.18 100.09 100.01 99.93 99.84 99.84 99.84 99.84 99.84
85 100.39 100.31 100.22 100.14 100.06 99.97 99.89 9.849 99.84 99.84 99.84 99.84
80 100.35 100.27 100.18 100.10 100.02 99.93 99.85 9.849 99.84 99.84 99.84 99.84
75 100.31 100.22 100.14 100.06 99.97 99.89 99.84 .8499 99.84 99.84 99.84 99.84
70 100.26 100.18 100.10 100.01 99.93 99.85 99.84 .8499 99.84 99.84 99.84 99.84
65 100.22 100.14 100.05 99.97 99.89 99.84 99.84 8499. 99.84 99.84 99.84 99.84
60 100.18 100.09 100.01 99.93 99.84 99.84 99.84 8499. 99.84 99.84 99.84 99.84
55 100.13 100.04 99.96 99.88 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
50 100.08 100.00 99.91 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
45 100.03 99.94 99.86 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
40 99.97 99.89 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
35 99.92 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
30 99.86 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
28 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-1. Stage elevation (in feet) based upimrth/hour ramping rate at Study Site 1, Transgéidurs 12 to 27)

Flow

(cfs) 12 hr 13 hr 14 hr 15 hr 16 hr 17 hr 18 hr ht9 20 hr 21 hr 22 hr
300 100.64 100.55 100.47 100.39 100.30 100.22 400.1 100.05 99.97 99.89 99.84
295 100.61 100.53 100.45 100.36 100.28 100.20 100.1 100.03 99.95 99.86 99.84
290 100.59 100.51 100.42 100.34 100.26 100.17 9200.0 100.01 99.92 99.84 99.84
285 100.57 100.48 100.40 100.32 100.23 100.15 700.0 99.98 99.90 99.84 99.84
280 100.54 100.46 100.38 100.29 100.21 100.13 400.0 99.96 99.88 99.84 99.84
275 100.52 100.44 100.35 100.27 100.19 100.10 200.0 99.94 99.85 99.84 99.84
270 100.49 100.41 100.33 100.24 100.16 100.08 99.99 99.91 99.84 99.84 99.84
265 100.47 100.39 100.30 100.22 100.14 100.05 99.97 99.89 99.84 99.84 99.84
260 100.45 100.36 100.28 100.20 100.11 100.03 99.95 99.86 99.84 99.84 99.84
255 100.42 100.34 100.25 100.17 100.09 100.00 99.92 99.84 99.84 99.84 99.84
250 100.40 100.31 100.23 100.15 100.06 99.98 99.90 99.84 99.84 99.84 99.84
245 100.37 100.29 100.20 100.12 100.04 99.95 99.87 99.84 99.84 99.84 99.84
240 100.35 100.26 100.18 100.10 100.01 99.93 99.85 99.84 99.84 99.84 99.84
235 100.32 100.24 100.15 100.07 99.99 99.90 99.84 9.849 99.84 99.84 99.84
230 100.29 100.21 100.13 100.04 99.96 99.88 99.84 9.849 99.84 99.84 99.84
225 100.27 100.19 100.10 100.02 99.94 99.85 99.84 9.849 99.84 99.84 99.84
220 100.24 100.16 100.08 99.99 99.91 99.84 99.84 .8499 99.84 99.84 99.84
215 100.22 100.13 100.05 99.97 99.88 99.84 99.84 .8499 99.84 99.84 99.84
210 100.19 100.11 100.02 99.94 99.86 99.84 99.84 .8499 99.84 99.84 99.84
205 100.16 100.08 100.00 99.91 99.84 99.84 99.84 .8499 99.84 99.84 99.84
200 100.13 100.05 99.97 99.88 99.84 99.84 99.84 8499. 99.84 99.84 99.84
195 100.11 100.02 99.94 99.86 99.84 99.84 99.84 8499. 99.84 99.84 99.84
190 100.08 100.00 99.91 99.84 99.84 99.84 99.84 8499. 99.84 99.84 99.84
185 100.05 99.97 99.88 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84
180 100.02 99.94 99.86 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84
175 99.99 99.91 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
170 99.96 99.88 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
165 99.93 99.85 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
160 99.90 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
155 99.87 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
150 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84

! Because the calculations for stage elevation ne@ia®9.84 feet at 150 cfs and below, a table shgwievations below 150 cfs for Hours 12 throughs2®ot
included.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-2. Stage elevations (in feet) based @mming rate of 2 inches/hour at Study Site 1, Tean®.(Hours 0 to 11)

Flow

(cfs) 0 hr 1hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 10 hr 11 hr
300 101.64 101.47 101.30 101.14 100.97 100.80 400.6 100.47 100.30 100.14 99.97 99.84
295 101.61 101.45 101.28 101.11 100.95 100.78 100.6 100.45 100.28 100.11 99.95 99.84
290 101.59 101.42 101.26 101.09 100.92 100.76 900.5 100.42 100.26 100.09 99.92 99.84
285 101.57 101.40 101.23 101.07 100.90 100.73 700.5 100.40 100.23 100.07 99.90 99.84
280 101.54 101.38 101.21 101.04 100.88 100.71 400.5 100.38 100.21 100.04 99.88 99.84
275 101.52 101.35 101.18 101.02 100.85 100.68 200.5 100.35 100.18 100.02 99.85 99.84
270 101.49 101.33 101.16 100.99 100.83 100.66 900.4 100.33 100.16 99.99 99.84 99.84
265 101.47 101.30 101.14 100.97 100.80 100.64 700.4 100.30 100.14 99.97 99.84 99.84
260 101.45 101.28 101.11 100.95 100.78 100.61 $500.4 100.28 100.11 99.95 99.84 99.84
255 101.42 101.25 101.09 100.92 100.75 100.59 200.4 100.25 100.09 99.92 99.84 99.84
250 101.40 101.23 101.06 100.90 100.73 100.56 000.4 100.23 100.06 99.90 99.84 99.84
245 101.37 101.20 101.04 100.87 100.70 100.54 700.3 100.20 100.04 99.87 99.84 99.84
240 101.35 101.18 101.01 100.85 100.68 100.51 $00.3 100.18 100.01 99.85 99.84 99.84
235 101.32 101.15 100.99 100.82 100.65 100.49 200.3 100.15 99.99 99.84 99.84 99.84
230 101.29 101.13 100.96 100.79 100.63 100.46 900.2 100.13 99.96 99.84 99.84 99.84
225 101.27 101.10 100.93 100.77 100.60 100.43 700.2 100.10 99.93 99.84 99.84 99.84
220 101.24 101.08 100.91 100.74 100.58 100.41 400.2 100.08 99.91 99.84 99.84 99.84
215 101.22 101.05 100.88 100.72 100.55 100.38 200.2 100.05 99.88 99.84 99.84 99.84
210 101.19 101.02 100.86 100.69 100.52 100.36 900.1 100.02 99.86 99.84 99.84 99.84
205 101.16 100.99 100.83 100.66 100.49 100.33 600.1 99.99 99.84 99.84 99.84 99.84
200 101.13 100.97 100.80 100.63 100.47 100.30 200.1 99.97 99.84 99.84 99.84 99.84
195 101.11 100.94 100.77 100.61 100.44 100.27 100.1 99.94 99.84 99.84 99.84 99.84
190 101.08 100.91 100.75 100.58 100.41 100.25 800.0 99.91 99.84 99.84 99.84 99.84
185 101.05 100.88 100.72 100.55 100.38 100.22 $500.0 99.88 99.84 99.84 99.84 99.84
180 101.02 100.85 100.69 100.52 100.35 100.19 200.0 99.85 99.84 99.84 99.84 99.84
175 100.99 100.83 100.66 100.49 100.33 100.16 99.99 99.84 99.84 99.84 99.84 99.84
170 100.96 100.80 100.63 100.46 100.30 100.13 99.96 99.84 99.84 99.84 99.84 99.84
165 100.93 100.77 100.60 100.43 100.27 100.10 99.93 99.84 99.84 99.84 99.84 99.84
160 100.90 100.74 100.57 100.40 100.24 100.07 99.90 99.84 99.84 99.84 99.84 99.84
155 100.87 100.71 100.54 100.37 100.21 100.04 99.87 99.84 99.84 99.84 99.84 99.84
150 100.84 100.68 100.51 100.34 100.18 100.01 99.84 99.84 99.84 99.84 99.84 99.84
145 100.81 100.64 100.48 100.31 100.14 99.98 99.84 99.84 99.84 99.84 99.84 99.84
140 100.78 100.61 100.45 100.28 100.11 99.95 99.84 99.84 99.84 99.84 99.84 99.84

2 Because the calculations for stage elevation nemia®9.84 feet at 11 hours, a table for Hoursht@ugh 22 is not included.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-2. Stage elevations (in feet) based @mming rate of 2 inches/hour at Study Site 1, Tean®.(Hours 0 to 11)

Flow

(cfs) 0 hr 1hr 2hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
135 100.75 100.58 100.41 100.25 100.08 99.91 99.84 99.84 99.84 99.84 99.84 99.84
130 100.71 100.55 100.38 100.21 100.05 99.88 99.84 99.84 99.84 99.84 99.84 99.84
125 100.68 100.51 100.35 100.18 100.01 99.85 99.84 99.84 99.84 99.84 99.84 99.84
120 100.65 100.48 100.31 100.15 99.98 99.84 99.84 9.849 99.84 99.84 99.84 99.84
115 100.61 100.45 100.28 100.11 99.95 99.84 99.84 9.849 99.84 99.84 99.84 99.84
110 100.58 100.41 100.24 100.08 99.91 99.84 99.84 9.849 99.84 99.84 99.84 99.84
105 100.54 100.37 100.21 100.04 99.87 99.84 99.84 9.849 99.84 99.84 99.84 99.84
100 100.50 100.34 100.17 100.00 99.84 99.84 99.84 9.849 99.84 99.84 99.84 99.84
95 100.47 100.30 100.13 99.97 99.84 99.84 99.84 8499. 99.84 99.84 99.84 99.84
90 100.43 100.26 100.09 99.93 99.84 99.84 99.84 8499. 99.84 99.84 99.84 99.84
85 100.39 100.22 100.06 99.89 99.84 99.84 99.84 8499. 99.84 99.84 99.84 99.84
80 100.35 100.18 100.02 99.85 99.84 99.84 99.84 8499. 99.84 99.84 99.84 99.84
75 100.31 100.14 99.97 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
70 100.26 100.10 99.93 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
65 100.22 100.05 99.89 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
60 100.18 100.01 99.84 99.84 99.84 99.84 99.84 499.8 99.84 99.84 99.84 99.84
55 100.13 99.96 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
50 100.08 99.91 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
45 100.03 99.86 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
40 99.97 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
35 99.92 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
30 99.86 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
28 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84 99.84
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-3. Flows (in cfs) corresponding to 1 iinclur ramping rate at Study Site 1, Transect 2 (sl@uo 11).

0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
300 282 264 248 231 215 200 185 171 157 143 130
295 277 260 243 227 211 196 181 167 153 140 127
290 272 255 238 222 207 191 177 163 149 136 123
285 267 250 234 218 202 187 173 159 145 132 120
280 262 245 229 213 198 183 169 155 142 129 116
275 257 241 225 209 194 179 165 151 138 125 113
270 253 236 220 204 189 175 161 147 134 122 110
265 248 231 215 200 185 171 157 143 130 118 106
260 243 227 211 196 181 166 153 139 127 115 103
255 238 222 206 191 176 162 149 136 123 111 100
250 233 217 202 187 172 158 145 132 119 108 96
245 228 212 197 182 168 154 141 128 116 104 93
240 223 208 193 178 164 150 137 124 112 101 90
235 219 203 188 173 159 146 133 121 109 97 86
230 214 198 183 169 155 142 129 117 105 94 83
225 209 194 179 165 151 138 125 113 101 90 80
220 204 189 174 160 147 134 121 109 98 87 77
215 199 184 170 156 143 130 117 106 94 84 74
210 194 180 165 152 138 126 114 102 91 80 70
205 189 175 161 147 134 122 110 98 87 77 67
200 185 170 156 143 130 118 106 95 84 74 64
195 180 166 152 139 126 114 102 91 80 71 61
190 175 161 147 134 122 110 98 87 77 67 58
185 170 156 143 130 118 106 95 84 74 64 55
180 165 152 138 126 114 102 91 80 70 61 52
175 160 147 134 121 109 98 87 77 67 58 49
170 156 142 129 117 105 94 83 73 64 55 46
165 151 138 125 113 101 90 80 70 60 52 43
160 146 133 121 109 97 86 76 66 57 49 41
155 141 128 116 104 93 83 72 63 54 46 38
150 136 124 112 100 89 79 69 60 51 43 35
145 132 119 107 96 85 75 65 56 48 40 33
140 127 115 103 92 81 71 62 53 45 37 30
135 122 110 99 88 77 67 58 50 42 34 28
130 117 105 94 83 73 64 55 46 39 31 28
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-3. Flows (in cfs) corresponding to 1 iinclur ramping rate at Study Site 1, Transect 2 (sl@uo 11).

0 hr 1hr 2hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
125 112 101 90 79 69 60 51 43 36 29 28
120 108 96 85 75 66 56 48 40 33 28 28
115 103 92 81 71 62 53 45 37 30 28 28
110 98 87 77 67 58 49 41 34 28 28 28
105 93 83 73 63 54 46 38 31 28 28 28
100 89 78 68 59 50 42 35 28 28 28 28
95 84 74 64 55 47 39 32 28 28 28 28
90 79 69 60 51 43 35 28 28 28 28 28
85 74 65 56 47 39 32 28 28 28 28 28
80 70 60 51 43 36 29 28 28 28 28 28
75 65 56 47 39 32 28 28 28 28 28 28
70 60 51 43 36 29 28 28 28 28 28 28
65 55 47 39 32 28 28 28 28 28 28 28
60 51 43 35 28 28 28 28 28 28 28 28
55 46 38 31 28 28 28 28 28 28 28 28
50 41 34 28 28 28 28 28 28 28 28 28
45 37 30 28 28 28 28 28 28 28 28 28
40 32 28 28 28 28 28 28 28 28 28 28
35 28 28 28 28 28 28 28 28 28 28 28
30 28 28 28 28 28 28 28 28 28 28 28
28 28 28 28 28 28 28 28 28 28 28 28
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-3. Flows (in cfs) corresponding to 1 ichir ramping rate at Study Site 1, Transect 2 (lddrto 22

0 hr 12 hr 13 hr 14 hr 15 hr 16 hr 17 hr 18 hr i9h 20hr 21 hr 22 hr
300 118 106 95 84 74 64 55 47 39 32 28
295 115 103 92 81 71 62 53 45 37 30 28
290 111 100 89 78 69 59 51 42 35 28 28
285 108 97 86 76 66 57 48 40 33 28 28
280 105 94 83 73 63 54 46 38 31 28 28
275 101 90 80 70 61 52 44 36 29 28 28
270 98 87 77 67 58 49 41 34 28 28 28
265 95 84 74 64 55 47 39 32 28 28 28
260 92 81 71 62 53 45 37 30 28 28 28
255 89 78 68 59 50 42 35 28 28 28 28
250 85 75 65 56 48 40 33 28 28 28 28
245 82 72 63 54 45 38 31 28 28 28 28
240 79 69 60 51 43 35 29 28 28 28 28
235 76 66 57 49 41 33 28 28 28 28 28
230 73 63 54 46 38 31 28 28 28 28 28
225 70 61 52 44 36 29 28 28 28 28 28
220 67 58 49 41 34 28 28 28 28 28 28
215 64 55 47 39 32 28 28 28 28 28 28
210 61 52 44 36 29 28 28 28 28 28 28
205 58 49 41 34 28 28 28 28 28 28 28
200 55 47 39 32 28 28 28 28 28 28 28
195 52 44 36 29 28 28 28 28 28 28 28
190 49 41 34 28 28 28 28 28 28 28 28
185 47 39 32 28 28 28 28 28 28 28 28
180 44 36 29 28 28 28 28 28 28 28 28
175 41 34 28 28 28 28 28 28 28 28 28
170 39 31 28 28 28 28 28 28 28 28 28
165 36 29 28 28 28 28 28 28 28 28 28
160 33 28 28 28 28 28 28 28 28 28 28
155 31 28 28 28 28 28 28 28 28 28 28
150 28 28 28 28 28 28 28 28 28 28 28

% Because the calculations for flow remain at 28atf$50 cfs and below, a table showing flows bel®@ cfs for Hours 12 through 22 is not included.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-4. Flows (in cfs) corresponding to a zhiesthour ramping rate at Study Site 1, Transekio2i(s 0 to 11)

0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
300 264 231 200 170 143 118 95 74 55 39 28
295 260 227 196 167 140 115 92 71 53 37 28
290 255 222 191 163 136 111 89 68 50 35 28
285 250 218 187 159 132 108 86 66 48 33 28
280 245 213 183 155 129 105 83 63 46 31 28
275 241 209 179 151 125 101 80 61 44 29 28
270 236 204 175 147 122 98 77 58 41 28 28
265 231 200 171 143 118 95 74 55 39 28 28
260 227 195 166 139 115 92 71 53 37 28 28
255 222 191 162 136 111 89 68 50 35 28 28
250 217 187 158 132 108 85 65 48 33 28 28
245 212 182 154 128 104 82 63 45 31 28 28
240 208 178 150 124 101 79 60 43 29 28 28
235 203 173 146 120 97 76 57 41 28 28 28
230 198 169 142 117 94 73 54 38 28 28 28
225 194 165 138 113 90 70 52 36 28 28 28
220 189 160 134 109 87 67 49 34 28 28 28
215 184 156 130 106 84 64 46 31 28 28 28
210 180 152 126 102 80 61 44 29 28 28 28
205 175 147 122 98 77 58 41 28 28 28 28
200 170 143 118 95 74 55 39 28 28 28 28
195 166 139 114 91 70 52 36 28 28 28 28
190 161 134 110 87 67 49 34 28 28 28 28
185 156 130 106 84 64 47 32 28 28 28 28
180 152 126 102 80 61 44 29 28 28 28 28
175 147 121 98 77 58 41 28 28 28 28 28
170 142 117 94 73 55 38 28 28 28 28 28
165 138 113 90 70 52 36 28 28 28 28 28
160 133 109 86 66 49 33 28 28 28 28 28
155 128 104 83 63 46 31 28 28 28 28 28
150 124 100 79 60 43 28 28 28 28 28 28
145 119 96 75 56 40 28 28 28 28 28 28
140 115 92 71 53 37 28 28 28 28 28 28
135 110 88 67 50 34 28 28 28 28 28 28

“ Because the calculations for flow remain at 28atfs1 hours, a table for Hours 12 through 22 tsmzuded.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-4. Flows (in cfs) corresponding to a zhiesthour ramping rate at Study Site 1, Transekio2i(s 0 to 11)

0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0ht 11 hr
130 105 83 64 46 31 28 28 28 28 28 28
125 101 79 60 43 29 28 28 28 28 28 28
120 96 75 56 40 28 28 28 28 28 28 28
115 92 71 53 37 28 28 28 28 28 28 28
110 87 67 49 34 28 28 28 28 28 28 28
105 83 63 46 31 28 28 28 28 28 28 28
100 78 59 42 28 28 28 28 28 28 28 28
95 74 55 39 28 28 28 28 28 28 28 28
90 69 51 35 28 28 28 28 28 28 28 28
85 65 47 32 28 28 28 28 28 28 28 28
80 60 43 29 28 28 28 28 28 28 28 28
75 56 39 28 28 28 28 28 28 28 28 28
70 51 36 28 28 28 28 28 28 28 28 28
65 47 32 28 28 28 28 28 28 28 28 28
60 43 28 28 28 28 28 28 28 28 28 28
55 38 28 28 28 28 28 28 28 28 28 28
50 34 28 28 28 28 28 28 28 28 28 28
45 30 28 28 28 28 28 28 28 28 28 28
40 28 28 28 28 28 28 28 28 28 28 28
35 28 28 28 28 28 28 28 28 28 28 28
30 28 28 28 28 28 28 28 28 28 28 28
28 28 28 28 28 28 28 28 28 28 28 28
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-5. Flows (in cfs) at drop structure cqoesling to a 1 inch/hour limitation at Study SiteTtansect 2, assuming 25 cfs inflow in lower Lakeek
(Hours 0 to 11).

0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
275 257 239 223 206 190 175 160 146 132 118 105
270 252 235 218 202 186 171 156 142 128 115 102
265 247 230 213 197 182 166 152 138 124 111 98
260 242 225 209 193 177 162 148 134 120 107 95
255 237 220 204 188 173 158 144 130 117 104 91
250 232 216 200 184 169 154 140 126 113 100 88
245 228 211 195 179 164 150 136 122 109 97 85
240 223 206 190 175 160 146 132 118 105 93 81
235 218 202 186 171 156 141 128 114 102 90 78
230 213 197 181 166 151 137 124 111 98 86 75
225 208 192 177 162 147 133 120 107 94 83 71
220 203 187 172 157 143 129 116 103 91 79 68
215 198 183 168 153 139 125 112 99 87 76 65
210 194 178 163 148 134 121 108 96 84 72 61
205 189 173 158 144 130 117 104 92 80 69 58
200 184 169 154 140 126 113 100 88 76 65 55
195 179 164 149 135 122 109 96 84 73 62 52
190 174 159 145 131 118 105 92 81 69 59 49
185 169 155 140 127 113 101 89 77 66 55 45
180 164 150 136 122 109 97 85 73 62 52 42
175 160 145 131 118 105 93 81 70 59 49 39
170 155 141 127 114 101 89 77 66 55 46 36
165 150 136 122 109 97 85 73 62 52 42 33
160 145 131 118 105 93 81 70 59 49 39 30
155 140 127 113 101 89 77 66 55 45 36 27
150 135 122 109 96 84 73 62 52 42 33 24
145 131 117 104 92 80 69 58 48 39 30 21
140 126 113 100 88 76 65 55 45 35 27 18
135 121 108 96 84 72 61 51 41 32 24 16
130 116 103 91 79 68 58 47 38 29 21 13
125 111 99 87 75 64 54 44 35 26 18 10
120 107 94 82 71 60 50 40 31 23 15 8
115 102 90 78 67 56 46 37 28 20 12 5
110 97 85 74 63 52 42 33 25 17 9 0
105 92 80 69 58 48 39 30 21 14 6 0
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-5. Flows (in cfs) at drop structure cqoesling to a 1 inch/hour limitation at Study SiteTtansect 2, assuming 25 cfs inflow in lower Lakeek
(Hours 0 to 11).
0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
100 87 76 65 54 44 35 26 18 11 4 0
95 83 71 60 50 41 31 23 15 8 0 0
90 78 67 56 46 37 28 20 12 5 0 0
85 73 62 52 42 33 24 16 9 0 0 0
80 68 58 48 38 29 21 13 6 0 0 0
75 64 53 43 34 25 17 10 0 0 0 0
70 59 49 39 30 22 14 7 0 0 0 0
65 54 44 35 26 18 10 0 0 0 0 0
60 49 40 31 22 14 7 0 0 0 0 0
55 45 35 26 18 11 4 0 0 0 0 0
50 40 31 22 14 7 0 0 0 0 0 0
45 35 26 18 11 4 0 0 0 0 0 0
40 30 22 14 7 0 0 0 0 0 0 0
35 26 18 10 0 0 0 0 0 0 0 0
30 21 13 6 0 0 0 0 0 0 0 0
25 16 9 0 0 0 0 0 0 0 0 0
20 12 5 0 0 0 0 0 0 0 0 0
15 7 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-5. Flows (in cfs) at drop structure cqoesling to a 1 inch/hour limitation at Study SiteTtansect 2, assuming 25 cfs inflow in lower Lakeek
(Hours 12 to 22)

0 hr 12 hr 13 hr 14 hr 15 hr 16 hr 17 hr 18 hr i9h 20hr 21 hr 22 hr
275 93 81 70 59 49 39 30 22 14 7 0
270 90 78 67 56 46 37 28 20 12 5 0
265 86 75 64 53 44 34 26 17 10 0 0
260 83 72 61 51 41 32 23 15 8 0 0
255 80 69 58 48 38 29 21 13 6 0 0
250 76 65 55 45 36 27 19 11 4 0 0
245 73 62 52 42 33 24 16 9 0 0 0
240 70 59 49 39 30 22 14 7 0 0 0
235 67 56 46 37 28 20 12 5 0 0 0
230 64 53 43 34 25 17 10 0 0 0 0
225 60 50 40 31 23 15 8 0 0 0 0
220 57 47 38 29 20 13 6 0 0 0 0
215 54 44 35 26 18 10 4 0 0 0 0
210 51 41 32 24 16 8 0 0 0 0 0
205 48 38 29 21 13 6 0 0 0 0 0
200 45 36 27 19 11 4 0 0 0 0 0
195 42 33 24 16 9 0 0 0 0 0 0
190 39 30 22 14 7 0 0 0 0 0 0
185 36 27 19 11 4 0 0 0 0 0 0
180 33 24 16 9 0 0 0 0 0 0 0
175 30 22 14 7 0 0 0 0 0 0 0
170 27 19 11 4 0 0 0 0 0 0 0
165 24 16 9 0 0 0 0 0 0 0 0
160 22 14 7 0 0 0 0 0 0 0 0
155 19 11 4 0 0 0 0 0 0 0 0
150 16 9 0 0 0 0 0 0 0 0 0
145 14 6 0 0 0 0 0 0 0 0 0
140 11 4 0 0 0 0 0 0 0 0 0
135 8 0 0 0 0 0 0 0 0 0 0
130 6 0 0 0 0 0 0 0 0 0 0
125 0 0 0 0 0 0 0 0 0 0 0

® Because the calculations for flow show 0 cfs ahaars after a starting flow of 125 cfs, a tablevsimg flows below 125 cfs for Hours 12 through 8ot
included.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-6. Flows (in cfs) at drop structure cqoresling to a 2 inch/hour limitation at Study SiteTtansect 2, assuming 25 cfs inflow in lower Lakeek
(Hours 0to 118

0 hr 1 hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
275 239 206 175 145 118 93 70 49 30 14 0
270 235 202 171 142 115 90 67 46 28 12 0
265 230 197 166 138 111 86 64 43 25 10 0
260 225 193 162 134 107 83 61 41 23 8 0
255 220 188 158 130 104 80 58 38 21 6 0
250 216 184 154 126 100 76 55 36 19 4 0
245 211 179 150 122 97 73 52 33 16 0 0
240 206 175 146 118 93 70 49 30 14 0 0
235 202 170 141 114 90 67 46 28 12 0 0
230 197 166 137 111 86 64 43 25 10 0 0
225 192 162 133 107 83 60 40 23 8 0 0
220 187 157 129 103 79 57 38 20 6 0 0
215 183 153 125 99 76 54 35 18 4 0 0
210 178 148 121 95 72 51 32 16 0 0 0
205 173 144 117 92 69 48 29 13 0 0 0
200 169 140 113 88 65 45 27 11 0 0 0
195 164 135 109 84 62 42 24 9 0 0 0
190 159 131 105 81 59 39 21 6 0 0 0
185 155 127 101 77 55 36 19 4 0 0 0
180 150 122 97 73 52 33 16 0 0 0 0
175 145 118 93 70 49 30 14 0 0 0 0
170 141 114 89 66 45 27 11 0 0 0 0
165 136 109 85 62 42 24 9 0 0 0 0
160 131 105 81 59 39 22 7 0 0 0 0
155 127 101 77 55 36 19 4 0 0 0 0
150 122 96 73 52 33 16 0 0 0 0 0
145 117 92 69 48 30 13 0 0 0 0 0
140 113 88 65 45 27 11 0 0 0 0 0
135 108 84 61 41 24 8 0 0 0 0 0
130 103 79 58 38 21 6 0 0 0 0 0
125 99 75 54 35 18 0 0 0 0 0 0
120 94 71 50 31 15 0 0 0 0 0 0
115 90 67 46 28 12 0 0 0 0 0 0

® Because the calculations for flow are at 0 cfslahours, a table for Hours 12 through 22 is noluiged.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-6. Flows (in cfs) at drop structure cqoresling to a 2 inch/hour limitation at Study SiteTtansect 2, assuming 25 cfs inflow in lower Lakeek
(Hours 0to 118

0 hr 1hr 2 hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr 9 hr 0 ht 11 hr
110 85 63 42 25 9 0 0 0 0 0 0
105 80 58 39 21 6 0 0 0 0 0 0
100 76 54 35 18 4 0 0 0 0 0 0
95 71 50 31 15 0 0 0 0 0 0 0
90 67 46 28 12 0 0 0 0 0 0 0
85 62 42 24 9 0 0 0 0 0 0 0
80 58 38 21 6 0 0 0 0 0 0 0
75 53 34 17 0 0 0 0 0 0 0 0
70 49 30 14 0 0 0 0 0 0 0 0
65 44 26 10 0 0 0 0 0 0 0 0
60 40 22 7 0 0 0 0 0 0 0 0
55 35 18 4 0 0 0 0 0 0 0 0
50 31 14 1 0 0 0 0 0 0 0 0
45 26 11 0 0 0 0 0 0 0 0 0
40 22 7 0 0 0 0 0 0 0 0 0
35 18 0 0 0 0 0 0 0 0 0 0
30 13 0 0 0 0 0 0 0 0 0 0
25 9 0 0 0 0 0 0 0 0 0 0
20 5 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-7. Lake elevation (in ft) at the drop staye corresponding to 1 inch per hour at Study SitTransect 2, per Table 3-5 (Hours 0 to 11).

Flow Ohr 1 hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr 8 hr hro 10 hr 11 hr

275 2859.60 2859.55 2859.51 2859.46 2859.41 2859.3@859.32 2859.27 2859.23 2859.18 2859.13 2859.09
270 2859.59 2859.54 2859.49 2859.45 2859.40 2859.3%2859.31 2859.26 2859.21 2859.17 2859.12 2859.08
265 2859.58 2859.53 2859.48 2859.43 2859.39 2859.342859.29 2859.25 2859.20 2859.15 2859.11 2859.06
260 2859.56 2859.51 2859.47 2859.42 2859.37 2859.32859.28 2859.23 2859.19 2859.14 2859.09 2859.05
255 2859.55 2859.50 2859.45 2859.41 2859.36 2859.312859.27 2859.22 2859.17 2859.13 2859.08 2859.03
250 2859.54 2859.49 2859.44 2859.39 2859.35 2859.3@2859.25 2859.21 2859.16 2859.12 2859.07 2859.02
245 2859.52 2859.47 2859.43 2859.38 2859.33 2859.29859.24 2859.19 2859.15 2859.10 2859.06 2859.01
240 2859.51 2859.46 2859.41 2859.36 2859.32 2859.22859.23 2859.18 2859.13 2859.09 2859.04 2859.00
235 2859.49 2859.45 2859.40 2859.35 2859.31 2859.26859.21 2859.17 2859.12 2859.08 2859.03 2858.98
230 2859.48 2859.43 2859.39 2859.34 2859.29 2859.24859.20 2859.15 2859.11 2859.06 2859.02 2858.97
225 2859.47 2859.42 2859.37 2859.33 2859.28 2859.22859.18 2859.14 2859.09 2859.05 2859.00 2858.96
220 2859.45 2859.40 2859.36 2859.31 2859.26 2859.22859.17 2859.13 2859.08 2859.03 2858.99 2858.94
215 2859.44 2859.39 2859.34 2859.30 2859.25 2859.2(2859.16 2859.11 2859.06 2859.02 2858.98 2858.93
210 2859.42 2859.38 2859.33 2859.28 2859.23 2859.12859.14 2859.10 2859.05 2859.01 2858.96 2858.91
205 2859.41 2859.36 2859.31 2859.27 2859.22 2859.12859.13 2859.08 2859.04 2858.99 2858.95 2858.90
200 2859.39 2859.35 2859.30 2859.25 2859.21 2859.12859.12 2859.07 2859.02 2858.98 2858.93 2858.89
195 2859.38 2859.33 2859.29 2859.24 2859.19 2859.1%2859.10 2859.05 2859.01 2858.96 2858.92 2858.87
190 2859.36 2859.32 2859.27 2859.22 2859.18 2859.12859.09 2859.04 2859.00 2858.95 2858.90 2858.86
185 2859.35 2859.30 2859.26 2859.21 2859.16 2859.12859.07 2859.03 2858.98 2858.93 2858.89 2858.84
180 2859.33 2859.29 2859.24 2859.19 2859.15 2859.1@2859.06 2859.01 2858.96 2858.92 2858.87 2858.83
175 2859.32 2859.27 2859.22 2859.18 2859.13 2859.02859.04 2859.00 2858.95 2858.90 2858.86 2858.81
170 2859.30 2859.26 2859.21 2859.16 2859.12 2859.02859.03 2858.98 2858.93 2858.89 2858.84 2858.80
165 2859.29 2859.24 2859.19 2859.15 2859.10 2859.02859.01 2858.96 2858.92 2858.87 2858.83 2858.78
160 2859.27 2859.22 2859.18 2859.13 2859.09 2859.042859.00 2858.95 2858.90 2858.86 2858.81 2858.76
155 2859.26 2859.21 2859.16 2859.12 2859.07 2859.02858.98 2858.93 2858.89 2858.84 2858.80 2858.75
150 2859.24 2859.19 2859.15 2859.10 2859.05 2859.02858.96 2858.92 2858.87 2858.83 2858.78 2858.73
145 2859.22 2859.18 2859.13 2859.08 2859.04 2858.92858.95 2858.90 2858.85 2858.81 2858.76 2858.71
140 2859.21 2859.16 2859.12 2859.07 2859.02 2858.98858.93 2858.89 2858.84 2858.79 2858.75 2858.69
135 2859.19 2859.14 2859.10 2859.05 2859.01 2858.9@858.91 2858.87 2858.82 2858.77 2858.73 2858.68
130 2859.17 2859.13 2859.08 2859.03 2858.99 2858.94858.90 2858.85 2858.81 2858.76 2858.71 2858.66
125 2859.16 2859.11 2859.06 2859.02 2858.97 2858.92858.88 2858.84 2858.79 2858.74 2858.69 2858.63
120 2859.14 2859.09 2859.05 2859.00 2858.96 2858.91858.86 2858.82 2858.77 2858.72 2858.67 2858.62
115 2859.12 2859.08 2859.03 2858.98 2858.94 2858.82858.84 2858.80 2858.75 2858.70 2858.65 2858.59
110 2859.10 2859.06 2859.01 2858.97 2858.92 2858.82858.83 2858.78 2858.73 2858.68 2858.63 2858.52
105 2859.09 2859.04 2858.99 2858.95 2858.90 2858.82858.81 2858.76 2858.71 2858.66 2858.60 2858.52
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-7. Lake elevation (in ft) at the drop staye corresponding to 1 inch per hour at Study §itTransect 2, per Table 3-5 (Hours 0 to 11).

Flow 0Ohr 1hr 2hr 3hr 4 hr 5 hr 6 hr 7 hr 8 hr hr9 10 hr 11 hr

100 2859.07 2859.02 2858.98 2858.93 2858.88 2858.84858.79 2858.74 2858.69 2858.64 2858.58 2858.5
95 2859.05 2859.00 2858.96 2858.91 2858.86 2858.82858.77 2858.72 2858.67 2858.62 2858.52 2858.9
90 2859.03 2858.98 2858.94 2858.89 2858.84 2858.82858.75 2858.70 2858.65 2858.59 2858.52 2858.5
85 2859.01 2858.96 2858.92 2858.87 2858.83 2858.78858.73 2858.68 2858.63 2858.52 2858.52 2858.5
80 2858.99 2858.94 2858.90 2858.85 2858.81 2858.7€858.71 2858.66 2858.60 2858.52 2858.52 2858.5
75 2858.97 2858.93 2858.88 2858.83 2858.78 2858.72858.68 2858.63 2858.52 2858.52 2858.52 2858.5
70 2858.95 2858.90 2858.86 2858.81 2858.76 2858.72858.66 2858.61 2858.52 2858.52 2858.52 2858.5
65 2858.93 2858.88 2858.84 2858.79 2858.74 2858.62858.63 2858.52 2858.52 2858.52 2858.52 2858.5
60 2858.91 2858.86 2858.82 2858.77 2858.72 2858.662858.61 2858.52 2858.52 2858.52 2858.52 2858.5
55 2858.89 2858.84 2858.79 2858.74 2858.69 2858.64858.58 2858.52 2858.52 2858.52 2858.52 2858.9
50 2858.86 2858.82 2858.77 2858.72 2858.66 2858.612858.52 2858.52 2858.52 2858.52 2858.52 2858.5
45 2858.84 2858.79 2858.74 2858.69 2858.64 2858.58858.52 2858.52 2858.52 2858.52 2858.52 2858.5
40 2858.82 2858.76 2858.72 2858.66 2858.61 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
35 2858.79 2858.74 2858.69 2858.63 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
30 2858.76 2858.71 2858.66 2858.60 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
25 2858.73 2858.68 2858.63 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
20 2858.70 2858.65 2858.59 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
15 2858.67 2858.61 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
10 2858.63 2858.52 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.52 2858.5
5 2858.59 2858.52 2858.52 2858.52 2858.52 2858.52 858.32 2858.52 2858.52 2858.52 2858.52 2858.5
0 2858.52 2858.52 2858.52 2858.52 2858.52 2858.52 858.82 2858.52 2858.52 2858.52 2858.52 2858.5
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-7. Lake elevation (in ft) at the drop stre corresponding with 1 inch per hour at Stuily §, Transect 2, per Table 3-5 (Hours 12 td.22)

Flow 12 hr 13 hr 14 hr 15 hr 16 hr 17 hr 18 hr 19h 20 hr 21 hr 22 hr

275 2859.04 2859.00 2858.95 2858.90 2858.86 2858.812858.76 2858.72 2858.66 2858.61 2858.5
270 2859.03 2858.98 2858.94 2858.89 2858.84 2858.82858.75 2858.70 2858.65 2858.59 2858.5
265 2859.02 2858.97 2858.93 2858.88 2858.84 2858.78858.74 2858.68 2858.63 2858.52 2858.5
260 2859.00 2858.96 2858.91 2858.87 2858.82 2858.72858.72 2858.67 2858.62 2858.52 2858.5
255 2858.99 2858.95 2858.90 2858.85 2858.81 2858.7@858.71 2858.66 2858.60 2858.52 2858.5
250 2858.98 2858.93 2858.89 2858.84 2858.80 2858.72858.70 2858.64 2858.58 2858.52 2858.5
245 2858.96 2858.92 2858.87 2858.83 2858.78 2858.72858.68 2858.63 2858.52 2858.52 2858.5
240 2858.95 2858.90 2858.86 2858.81 2858.76 2858.72858.66 2858.61 2858.52 2858.52 2858.5
235 2858.94 2858.89 2858.84 2858.80 2858.75 2858.72858.65 2858.59 2858.52 2858.52 2858.5
230 2858.93 2858.88 2858.83 2858.78 2858.73 2858.682858.63 2858.52 2858.52 2858.52 2858.5
225 2858.91 2858.86 2858.82 2858.77 2858.72 2858.62858.62 2858.52 2858.52 2858.52 2858.5
220 2858.90 2858.85 2858.81 2858.76 2858.70 2858.6@2858.60 2858.52 2858.52 2858.52 2858.5
215 2858.88 2858.84 2858.79 2858.74 2858.69 2858.62858.58 2858.52 2858.52 2858.52 2858.5
210 2858.87 2858.82 2858.77 2858.73 2858.68 2858.62858.52 2858.52 2858.52 2858.52 2858.5
205 2858.85 2858.81 2858.76 2858.71 2858.66 2858.6(2858.52 2858.52 2858.52 2858.52 2858.5
200 2858.84 2858.80 2858.75 2858.70 2858.64 2858.58858.52 2858.52 2858.52 2858.52 2858.5
195 2858.83 2858.78 2858.73 2858.68 2858.63 2858.52858.52 2858.52 2858.52 2858.52 2858.5
190 2858.81 2858.76 2858.72 2858.66 2858.61 2858.52858.52 2858.52 2858.52 2858.52 2858.5
185 2858.80 2858.75 2858.70 2858.64 2858.58 2858.52858.52 2858.52 2858.52 2858.52 2858.5
180 2858.78 2858.73 2858.68 2858.63 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
175 2858.76 2858.72 2858.66 2858.61 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
170 2858.75 2858.70 2858.64 2858.58 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
165 2858.73 2858.68 2858.63 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
160 2858.72 2858.66 2858.61 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
155 2858.70 2858.64 2858.58 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
150 2858.68 2858.63 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
145 2858.66 2858.60 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
140 2858.64 2858.58 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
135 2858.62 2858.52 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
130 2858.60 2858.52 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
125 2858.52 2858.52 2858.52 2858.52 2858.52 2858.52858.52 2858.52 2858.52 2858.52 2858.5
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" Because spill over the drop structure stops a8 Z85ft, a table showing flows below 125 cfs foru#®12 through 22 is not included.
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Attachment 1, Packwood Lake Drawdown Plan and lGieek Ramping Rate Plan

Table 3-8. Lake elevation (in ft) correspondin@tmches per hour at Study Site 1, Transect 2Tpble 3-6 (Hours 0 to 13)

Flow 0 hr 1hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr 8 hr hro 10 hr 11 hr

275 2859.60 2859.51 2859.41 2859.32 2859.22 2859.132859.04 2858.95 2858.86 2858.76 2858.66 2858.57
270 2859.59 2859.49 2859.40 2859.31 2859.21 2859.122859.03 2858.94 2858.84 2858.75 2858.65 2858.52
265 2859.58 2859.48 2859.39 2859.29 2859.20 2859.112859.02 2858.93 2858.83 2858.73 2858.63 2858.57
260 2859.56 2859.47 2859.37 2859.28 2859.19 2859.092859.00 2858.91 2858.82 2858.72 2858.62 2858.52
255 2859.55 2859.45 2859.36 2859.27 2859.17 2859.082858.99 2858.90 2858.81 2858.71 2858.60 2858.57
250 2859.54 2859.44 2859.35 2859.25 2859.16 2859.072858.98 2858.89 2858.80 2858.70 2858.58 2858.52
245 2859.52 2859.43 2859.33 2859.24 2859.15 2859.062858.96 2858.87 2858.78 2858.68 2858.52 2858.57
240 2859.51 2859.41 2859.32 2859.23 2859.13 2859.042858.95 2858.86 2858.76 2858.66 2858.52 2858.52
235 2859.49 2859.40 2859.30 2859.21 2859.12 2859.032858.94 2858.84 2858.75 2858.65 2858.52 2858.57
230 2859.48 2859.39 2859.29 2859.20 2859.11 2859.022858.93 2858.83 2858.73 2858.63 2858.52 2858.52
225 2859.47 2859.37 2859.28 2859.18 2859.09 2859.002858.91 2858.82 2858.72 2858.62 2858.52 2858.57
220 2859.45 2859.36 2859.26 2859.17 2859.08 2858.992858.90 2858.81 2858.70 2858.60 2858.52 2858.52
215 2859.44 2859.34 2859.25 2859.16 2859.06 2858.982858.88 2858.79 2858.69 2858.58 2858.52 2858.57
210 2859.42 2859.33 2859.23 2859.14 2859.05 2858.962858.87 2858.77 2858.68 2858.52 2858.52 2858.52
205 2859.41 2859.31 2859.22 2859.13 2859.04 2858.952858.85 2858.76 2858.66 2858.52 2858.52 2858.52
200 2859.39 2859.30 2859.21 2859.12 2859.02 2858.932858.84 2858.75 2858.64 2858.52 2858.52 2858.57
195 2859.38 2859.29 2859.19 2859.10 2859.01 2858.922858.83 2858.73 2858.63 2858.52 2858.52 2858.52
190 2859.36 2859.27 2859.18 2859.09 2859.00 2858.902858.81 2858.71 2858.60 2858.52 2858.52 2858.57
185 2859.35 2859.26 2859.16 2859.07 2858.98 2858.892858.80 2858.70 2858.58 2858.52 2858.52 2858.52
180 2859.33 2859.24 2859.15 2859.06 2858.96 2858.872858.78 2858.68 2858.52 2858.52 2858.52 2858.57
175 2859.32 2859.22 2859.13 2859.04 2858.95 2858.862858.76 2858.66 2858.52 2858.52 2858.52 2858.52
170 2859.30 2859.21 2859.12 2859.03 2858.93 2858.842858.75 2858.64 2858.52 2858.52 2858.52 2858.57
165 2859.29 2859.19 2859.10 2859.01 2858.92 2858.832858.73 2858.63 2858.52 2858.52 2858.52 2858.52
160 2859.27 2859.18 2859.09 2859.00 2858.90 2858.812858.72 2858.61 2858.52 2858.52 2858.52 2858.57
155 2859.26 2859.16 2859.07 2858.98 2858.89 2858.802858.70 2858.58 2858.52 2858.52 2858.52 2858.52
150 2859.24 2859.15 2859.05 2858.96 2858.87 2858.782858.68 2858.52 2858.52 2858.52 2858.52 2858.57
145 2859.22 2859.13 2859.04 2858.95 2858.85 2858.762858.66 2858.52 2858.52 2858.52 2858.52 2858.57
140 2859.21 2859.12 2859.02 2858.93 2858.84 2858.752858.64 2858.52 2858.52 2858.52 2858.52 2858.52
135 2859.19 2859.10 2859.01 2858.91 2858.82 2858.732858.62 2858.52 2858.52 2858.52 2858.52 2858.57
130 2859.17 2859.08 2858.99 2858.90 2858.81 2858.712858.60 2858.52 2858.52 2858.52 2858.52 2858.52
125 2859.16 2859.06 2858.97 2858.88 2858.79 2858.692858.52 2858.52 2858.52 2858.52 2858.52 2858.57
120 2859.14 2859.05 2858.96 2858.86 2858.77 2858.672858.52 2858.52 2858.52 2858.52 2858.52 2858.52
115 2859.12 2859.03 2858.94 2858.84 2858.75 2858.652858.52 2858.52 2858.52 2858.52 2858.52 2858.57
110 2859.10 2859.01 2858.92 2858.83 2858.73 2858.632858.52 2858.52 2858.52 2858.52 2858.52 2858.52
105 2859.09 2858.99 2858.90 2858.81 2858.71 2858.602858.52 2858.52 2858.52 2858.52 2858.52 2858.57

8 Because spill over the drop structure stops a8 Z85ft, a table for Hours 12 through 22 is notuded.
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Table 3-8. Lake elevation (in ft) correspondin@tmches per hour at Study Site 1, Transect 2Tpble 3-6 (Hours 0 to 13)

Flow 0 hr 1hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr 8 hr hro 10 hr 11 hr

100 2859.07 2858.98 2858.88 2858.79 2858.69 2858.582858.52 2858.52 2858.52 2858.52 2858.52 2858.57
95 2859.05 2858.96 2858.86 2858.77 2858.67 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
90 2859.03 2858.94 2858.84 2858.75 2858.65 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
85 2859.01 2858.92 2858.83 2858.73 2858.63 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
80 2858.99 2858.90 2858.81 2858.71 2858.60 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
75 2858.97 2858.88 2858.78 2858.68 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
70 2858.95 2858.86 2858.76 2858.66 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
65 2858.93 2858.84 2858.74 2858.63 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
60 2858.91 2858.82 2858.72 2858.61 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
55 2858.89 2858.79 2858.69 2858.58 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
50 2858.86 2858.77 2858.66 2858.54 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
45 2858.84 2858.74 2858.64 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
40 2858.82 2858.72 2858.61 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
35 2858.79 2858.69 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
30 2858.76 2858.66 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
25 2858.73 2858.63 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
20 2858.70 2858.59 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
15 2858.67 2858.52 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
10 2858.63 2858.52 2858.52 2858.52 2858.52 2858.522858.52 2858.52 2858.52 2858.52 2858.52 2858.52
5 2858.59 2858.52 2858.52 2858.52 2858.52 2858.52 858.32 2858.52 2858.52 2858.52 2858.52 2858.52
0 2858.52 2858.52 2858.52 2858.52 2858.52 2858.52 858.32 2858.52 2858.52 2858.52 2858.52 2858.52
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ATTACHMENT 4
Packwood Lake Hydroelectric Project
Water Quality and Aquatic Resources Committee Meeting
December 15, 2005
Meeting Summary*
Handouts Provided

PowerPoint Presentation: Packwood Lake Drawdown and Ramping Rate Plans
PowerPoint Presentation: Draft Fish Rescue Plan, Project Tailracdiling Basin
Redline Draft Version of Fish Rescue Plan, dated December 15, 2005

Packwood Lake Hydroelectric Project, Monthly Flows May — June 1999 — 2005
Draft, Packwood Lake Drawdown Plan and Lake Creek Ramping Rate Plan, dated
November 29, 2005

Memorandum dated October 18, 2005, Don Jarrett to Laura Schinnell, “Packwood
Tailrace Barrier”

Packwood Lake Drawdown and Lake Creek Ramping Rate Study

John Blum with EES Consulting provided a PowerPoint presentation on the draft plans.
The draft was discussed. One redlined change was made during the meetuoegjeted

the sentence "If the inflow is sufficient to allow simultaneous plant operatiditicanal
generation may be gained at night followed by a return to test conditions htatyiat
appears in the second paragraph on page 3.

Energy Northwest asked that agencies and tribes provide comments no later than
December 30 so the plan could be finalized for submission to FERC in January.

Tailrace Barrier

Don Jarrett with EES Consulting discussed the feasibility study on instalt#ta
temporary barrier he conducted for Energy Northwest.

Because of the costs involved and/or the failure to meet NOAA FisherieseSenteria,
Energy Northwest had decided not to install a temporary barrier.

The preference appears to be installation of a picket barrier. Installationetgctronic
barrier is not precluded; however, a demonstration that problems encountered ligith ear
installations would be required. If possible, the permanent barrier should staytivhi
tailrace.

Energy Northwest asked that the agencies and tribes provide a response tertbenet
in October, with concurrence or comments on the proposal to use NOAA-Fisheries
Service criteria for a picket barrier. Responses are requested by Jahu2006.

After concurrence on criteria, Energy Northwest will issue a Requestdpo&als for
design of the permanent barrier.

The soonest a permanent barrier could be constructed is fall 2007.

* These meeting summary notes are not verbatimey ™o not reflect formal decisions by Energy Nomlsty any
agency, tribe, non-governmental organization, targsted stakeholder.



Fish Rescue

John Blum with EES Consulting provided a PowerPoint presentation on the Fish Rescue
Plan.

The redlined version of the plan with changes committed to FERC was discussed.
Additional changes were made during the meeting. Additional discussiont@utitbat

rather than take time during the meeting to complete all the needed changes, lJohn wil
provide a revised redlined version that will be sent to the agencies and tribes thé week o
December 19.

Discussion included seining of the stilling basin on some periodic basis. Agenties wil
provide additional feedback on an appropriate frequency and how the Project can remove
adult fish without having to shut down. In the interim, snorkeling of the stilling basin

will be performed when EES Consulting is doing spawner surveys.

Preliminary Results on Packwood Lake Drawdown, Gravel Transport, and Large Widazb St

Kent Doughty with EES Consulting and Kathy Dutvéh Watershed Geodynamics
provided PowerPoint presentations with some preliminary study results.

Attendance
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