
July 28, 2011 

Lorna Ellestad 
Project Manager 
Skagit County Public Works Department 
1800 Continental Place 
Mount Vernon, WA 98273 

RE: Review Comments, Puget Sound Energy's Preliminary Draft Report, "Reservoir Management 
Related to Imminent Flood Conditions" 

Dear Ms Ellestad, 

The following joint comments are submitted on behalf of Mount Vernon, Burlington, Sedro-Woolley, 
and La Conner on the 20-page "Preliminary Draft Reservoir Management Related To Imminent 
Flood Conditions, July 11, 2011" report provided by Puget Sound Energy to the Baker Hydroelectric 
Project Aquatics Resources Group Tuesday, July 12, 2011. As you know, this is a vitally important 
matter to our cities. 

References: 
1) April 20, 2011 letter from Chal Martin to Lorna Ellestad re: comments on technical analysis of 
license article 1 07(c) imminent flood drawdown analysis 
2) April 14, 2011 letter from Mayors of Burlington, Mount Vernon, Sedro-Woolley and La Conner to 
Kim Harris 
3) May 5, 2011 response from Kim Harris 
4) Report entitled "Preliminary Draft Reservoir Management Related To Imminent Flood Conditions, 
July 11, 2 0 11 " 

General Comment: 
Flood control is a federally authorized purpose of the Baker Hydroelectric Project. However, 
hydrologic analyses performed by the Corps of Engineers and Skagit County indicate the existing 
authorized 7 4,000 acre-feet of flood storage is not adequate to capture the basin's own 1 00-year 
event. About 140,000 acre-feet of flood storage is necessary for that. Therefore, in a medium-to­
large flood event, the Project will be forced to discharge water into the Skagit River peak flow, 
thereby increasing flood damage. License article 1 07(c) provides a mechanism for providing the 
additional necessary flood storage only when it is needed - in the event that a large Skagit River 
basin flood is imminent- in a way that also can be expected to protect aquatic resources. The 
simple protocol put forward by the downstream communities is: 

• Designate a 107(c) standing committee composed of ARG, BRCC, or members; 
Weather Service, Corps, and Skagit County Emergency Management 

• Convene conference call upon weather alert 
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• Decide what the outflow should be for the next 24 hours 
• Re-convene 24 hours later and set outflow for the next 24 hours 
• And so on 

License article 107(c) presents an opportunity to ensure this simple emergency protocol is in place 
to enable Baker reservoir drawn down in advance of a Skagit River flood, so that outflow from Lower 
Baker Dam is reduced to zero in the critical few hours prior to and following the Skagit flood peak at 
Concrete. However, for this protocol to be effective, the outflow constraints of license article 106 
must be temporarily modified. Depending on precedent conditions, our preliminary analysis 
indicates the article 106 outflow constraints off 3,200 cfs to 3,600 cfs would need to be increased to 
8,000- 12,000 cfs in the few days prior to a flood-producing weather system moving into the Skagit 
River basin. The initial negative impact to aquatic resources from this increased outflow could be 
recouped a few days later, when reduced Baker outflows during the Skagit flood peak will 
significantly enhance egg-to-migrant survival rates. Further, the simple protocol described above is 
flexible and enables outflows to be returned to Article 1 06 levels at any time, based on changes to 
the weather forecast. 

Specific Comments: 
Page 1, last paragraph: "Several ideas were explored, including those proposed by attendees 
who were not ARG members but who expressed interest in the subject and were allowed to 
attend the meetings and provide input. These options were considered, but as this report reflects, 
they ultimately were determined to be outside the scope of SA 107c and inconsistent with the 
license." What is the specific basis of determination that the options proposed were outside the 
scope of license article 107(c)? We would point to several license articles and mandatory conditions 
that indicate otherwise. For example: 

Article 106(i), Temporary Modification to Flows and Ramping Rates- Emergencies: this article 
allows temporary modification to flows and ramping rates if the condition meets the requirements of 
18 CFR 12.3(b )( 4 ), which states: 

(4) Condition affecting the safety of a project or project works 
means any condition, event, or action at the project 
which might compromise the safety, stability, or integrity of any 
project work or the ability of any project work to function safely for 
its intended purposes, including navigation, water power development, or 
other beneficial public usesi or which might otherwise adversely affect 
life, health, or property. Conditions affecting the safety of a project 
or project works include, but are not limited to: 

(i) Unscheduled rapid draw-down of impounded wateri 
(ii) Failure of any facility that controls the release or storage of 

impounded water, such as a gate or a valvei 
(iii) Failure or unusual movement, subsidence, or settlement of any 

part of a project worki 
(iv) Unusual concrete deterioration or cracking, including 

development of new cracks or the lengthening or widening of existing 
cracksi 

(v) Piping, slides, or settlements of materials in any dam, 
abutment, dike, or embankmenti 

(vi) Significant slides or settlements of materials in areas 
adjacent to reservoirsi 

(vii) Significant damage to slope protectioni 
(viii) Unusual instrumentation readingsi 
(ix) New seepage or leakage or significant gradual increase in pre­

existing seepage or leakagei 
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(x} Sinkholes; 
(xi) Significant instances of vandalism or sabotage; 
(xii) Natural disasters, uch a s fl oods , earthquakes, or volcanic 

activity; 
(xiii) Any other signs of instability of any project work. 

Article 305: article 305 requires Puget Sound Energy to "incorporate into the imminent flood event 
report required by Settlement Agreement article 1 07 in Appendix A of this license, the following 
measures: 

(1) an analysis of how any specific procedures used to address imminent flood events would 
affect the safety and adequacy of project structures; 

(2) a provision to allow the licensee to temporarily modify storage requirements if required by 
an emergency and if the U.S. Army Corps of Engineers mutually agrees to the temporary 
modification; and 

(3) a provision to notify the Commission as soon as possible, but not later than 1 0 days after 
each such temporary modification. 

Washington State Department of Ecology, Water Quality Certification in Accordance with Section 
401 of the Clean Water Act. Sections 8 and 9 state: 

g) Temporary Modification to Flows and Ramping Rates- Emergencies. In the event that 
a condition affecting the safety of the Project or Project works, as defined by 18 C. F. R. 
§ 12.3(b)(4), occurs and does not allow for consultation to occur before responding, 
then flows and ramping rates may be temporarily modified following any consultation 
with Ecology that is possible given the exigencies of the event. If the flow is so modified, 
PSE shall notify Ecology, FERC and the ARG as soon as practicable after the condition 
is discovered, without unduly interfering with any necessary or appropriate emergency 
repair, alarm, or other emergency action procedure. PSE shall provide all members of 
the ARG with a copy of any written report required by 18 C.F.R. § 12.10(a)(2) within ten 
(10) days of filing with FERC. 

2). Flow modifications. lows in Table 1 may be modified, as appropriate to protect, 
mitigate, and enhance aquatic resources. If PSE obtains or receives new information 
that suggests different flows may better protect, mitigate, and enhance aquatic 
resources, then PSE will provide the new information to the ARG to allow consideration 
of a modification to Table 1. The ARG may propose a modification provided that the 
modification shall not require PSE to make additional funds available or to increase the 
total expected cost or other impact on Project generation or capacity, subject to the 
reserved authority of FERC or Ecology. Modifications may be proposed at any time prior 
to completion of the FIP or through the plan amendment process thereafter. Following 
approval by FERC, PSE shall implement the modifications as required by the FIP. 

The above references would appear to provide ample framework for implementing the simple 
consultation process for imminent flood reservoir drawdown, shown again below: 

• Designate a 107(c) standing committee composed of ARG, BRCC, or members; 
Weather Service, Corps, and Skagit County Emergency Management 

• Convene conference call upon weather alert 
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• Decide what the outflow should be for the next 24 hours 
• Re-convene 24 hours later and set outflow for the next 24 hours 
• And so on 

Further, notice the language in paragraph 9 of Ecology's Water Quality Certification: 

Flows in Table 1 may be modified, as appropriate to protect, mitigate, and enhance aquatic 
resources. 

The table below indicates egg-to-migrant fry survival rates at various flows of the Skagit River near 
Mount Vernon (Kinsel et. al., 2008): 
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This research indicates that large Skagit River flood flows are harmful to fish because floods reduce 
egg-to-migrant fry survival rates significantly. Even under optimal incubation flow conditions, 
survival rates top out at about 17%. The rate generally decreases as flood events get larger. But if, 
for example, Skagit peak flows in a large flood event could be decreased from 160,000 cfs to 
140,000 cfs, egg-to-migrant fry survival rates could increase from about 1%, to 3%. Although egg­
to-migrant fry survival rates would be low in either a 140,000 cfs or a 160,000 cfs Skagit flood peak, 
the difference is still significant, amounting to a 300% increase in the egg-to-migrant survival rate, 
and a potential12% (1/1ih vs 3/17ths) increase in total egg-to-migrant survival. This difference 
could potentially amount to hundreds of thousands of additional fry surviving the event. 

Although presumably the additional few thousand cubic feet per second of Project outflow in 
advance of the flood event, when Skagit mainstem flows were less than 20,000 cfs, may cause 
some salmonids to spawn too close to the banks (in areas that may later be dewatered), the 
negative impact of this result should be relatively minimal, given that an imminent flood drawdown 
protocol would last for a maximum of five days; and the spawning season extends for more than 60 
days. However, it should be emphasized that the positive impact of this advance drawdown could 
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be very substantial for egg-to-migrant survival if Skagit peak flood flows can be reduced by, say, 
20,000 cfs over what otherwise would be the case in a large flood event. 

It is also relevant to discuss the frequency of these types of storm events in which an imminent flood 
drawdown protocol would become necessary. Even if a troublesome weather forecast developed, in 
many cases the precedent reservoir elevations may already be low enough that no outflow 
exceeding SA 106 is necessary; or, in other cases, such as the flood of 2003, Skagit mainstem 
flows may already be high enough that there are no SA 106 restrictions on project outflow. We 
believe that if the imminent flood drawdown protocol is put in place, there could be, on average, 
about one request per flood season to convene a conference. Two years out of three, no action will 
be taken. One year out of three, some additional drawdown may be recommended by the 
Committee. At most, we estimate there will be 15 days of advance drawdown in a ten year period. 

Such a management approach appears consistent with protecting and enhancing aquatic resources 
during a Skagit River flood. 

Page 10, paragraph 2: "Forecasts and river conditions may be constantly and rapidly changing, 
especially in the context of a high-water event." We agree with this statement and would point out 
that the simple consultation process, repeated at 24-hour intervals in the days prior to the flood 
event, is responsive to changing conditions. 

Page 10, paragraph 3: "The constraints to discharging water from Lower Baker established by the 
License are tied to actual river conditions, not flood forecasts. A forecast flood does not allow PSE 
to discharge water in disregard of these constraints. The discharge limitations established by the 
License were determined by FERC, resource agencies, and other parties to be necessary to protect 
aquatic resources (including ESA-Iisted species). Again we point to the significant potential egg-to­
migrant fry survival rate increase that is possible if Baker project outflow is reduced (to zero if 
possible) during a large Skagit River flood event. 

Page 11, 2nd paragraph from bottom: " ... and discussion of these preliminary theoretical results led 
some outside reviewers to propose to optional methods of reservoir operations that were 
inconsistent with the License and, in some cases, inconsistent with the Corps' Water Control 
Manual. While some of these interested parties may have wished to entertain the merits of 
amending the License and/or the Water Control Manual to provide additional flood control, this was 
not the consensus of the ARG, and pursuing such matters is clearly beyond the scope of SA 107c. 
The work provided by Tetra Tech was useful in that it focused on the "constraints" of the license and 
made it apparent that the concept of advance drawdown would not generally be successful unless 
the project outflows were temporarily modified to enable higher flows than indicated in Aquatics 
Table 1. The expectation of the downstream communities was that the technical analysis would 
focus on what was possible if the project outflow was exceeded by varying amounts; along with an 
analysis of the impact of advance drawdown on aquatic resources. Settlement Agreement Article 
1 07( c) states: 

Licensee shall consult wid1 ilie ARG, and specifically Skagit County and ilie Corps of Engineers, to develop means and 
operational meiliods to operate ilie Project reservoirs in a manner addressing imminent flood events and consistent wid1 
ilie requirements of ilie license. Appropriate means and meiliods may include, without limitation" additional reservoir 
drawdown below ilie maximum established flood pool Licensee shall submit a report to ilie Commission wiiliin dttee years 
following license issuance describing any operational changes developed as a result of dlls consultation. 

Page 5 of 7 



See highlighted wording. Therefore, we expected to see an analysis that considered how the 
process of advance drawdown might work, unconstrained by the SA 106, Aquatics Table 1, project 
outflow restrictions. This expectation was further reinforced by Article 106(i), Temporary 
Modification to Flows and Ramping Rates- Emergencies, which states, "In the event that a 
condition affecting the safety of the Project or Project works, as defined by 18 C.F.R. Section 
12.3(b)(4), [see above] occurs and does not allow for consultation to occur before responding, then 
flows and ramping rates may be temporarily modified following any consultation with Ecology that is 
possible given the exigencies of the event. If the flow is so modified, the licensee shall notify 
Ecology, the Commission and the ARG as soon as practicable after the condition is discovered, 
without unduly interfering with any necessary or appropriate emergency repair, alarm, or other 
emergency action procedure. Licensee shall provide all members of the ARG with a copy of any 
written report required by 18 C.F.R. Section 12.10(a)(2) within ten (10) days of filing with the 
Commission. 

Page 12, Table 5: 
1) It is our opinion that item #1 is, in fact, consistent with the license, based on the language of 
various license articles, as well as the 401 Certification, outlined above. We disagree that 
temporary modification of the project outflow regime would require amendment of the license, water 
quality certification, and settlement agreement. Is there a legal opinion that forms the basis of 
PSE's assertion to the contrary? 
2) Item #3: we disagree that zero outflow from the Project during a Skagit flood peak is inconsistent 
with the License. There is no language in the License addressing this; further, reducing Lower 
Baker outflow to zero is not prohibited by the Water Control Manual. 
3) Item #7: "Violation" of the license is not the proper term. What we are proposing is a temporary 
modification of project outflows, consistent with the provisions of the License. We disagree that our 
proposed protocol is inconsistent with the License because the protocol can be implemented such 
that aquatic resources are enhanced, consistent with the general intent of the license and 
specifically consistent with Ecology's Water Quality Certification, sections 8 and 9, and License 
Article 1 06(d), which states in part that "Aquatics Table 1 or 2 may be modified, as appropriate to 
protect, mitigate, and enhance aquatic resources." 

Thank you for the opportunity for our communities to provide comments. 

1::~~ 
Planning Director 
City of Burlington 

co ell 
Public Works Director 
City of Mount Vernon 

~,~~ 
Planning Director 
City of Sedro-Woolley 

Mark Freiberger 
Public Works Director 
City of Sedro-Woolley 
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Public Works Director 
City of Burlington 

Atch 
1) April 20, 2011 letter from Chal Martin to Lorna Ellestad re: comments on technical analysis of 
license article 107(c) imminent flood drawdown analysis 
2) April 14, 2011 letter from Mayors of Burlington, Mount Vernon, Sedro-Woolley and La Conner to 
Kim Harris 
3) May 5, 1011 response from Kim Harris 
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Atch 1 

April 20, 2011 letter from Chal Martin to Lorna Ellestad re: comments on 
technical analysis of license article 107(c) imminent flood drawdown 

analysis 



April 20, 2011 

Lorna Ellestad 
Project Manager 
Skagit County Public Works Department 
1800 Continental Place 
Mount Vernon, WA 98273 

Dear Ms Ellestad, 

Thank you for the opportunity to attend PSE's Aquatic Resources Group meeting (by 
videoconference in January, and in person in March) to hear Tetra Tech's briefing on the Article 
107(c) imminent flood drawdown analysis. The following are my comments related to this analysis. 

References: 
1) PDF file entitled Jan2011ARG_v3.pdf 
2) PDF file entitled 4Mar2011ARG_v4.pdf 

General comment: The analysis performed so far by Tetra Tech assumes 5,000 cfs outflow from 
Upper Baker and the natural inflow to Lower Baker will always combine to produce the minimum 
Project outflow. This underlying assumption of continuous minimum outflow is not consistent with 
the purpose of drawing down the reservoirs in advance of a flood event. The purpose of drawing 
down the reservoirs in advance of a Skagit River flood is to reduce Project outflow from Lower Baker 
Dam to zero in the critical few hours prior to and following the Skagit flood peak at Concrete. For 
this analysis, the duration of the "critical few hours" should be defined as 1 0 hours before the Skagit 
regulated flood peak at Concrete, to 1 0 hours after the Skagit regulated flood peak at Concrete. As 
you know, in the matter of drawing down the reservoirs in advance of a Skagit flood, the concept 
was to achieve a result similar to the October, 2003 flood event. During that event, PSE would have 
achieved zero project outflow during the Skagit flood peak if not for debris blocking one of the spill 
gates. 

The Tetra Tech analysis conducted so far assumes 1) the project is required to be operated in 
accordance with the current water control manual; and 2) interprets the manual as requiring 
continuous 5,000 cfs outflow from Upper Baker into Lower Baker and also interprets the manual as 
requiring all Lower Baker natural inflow to be passed through. 

Below are relevant excerpts from the manual. The first excerpt, from Chapter 7, applies to Upper 
Baker. The second excerpt, also from Chapter 7, applies to Lower Baker: 
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i. Minimum Discharge. When an OFCN is issued, instructions will be issued to 

immediately establish the minimum discharge at Upper Baker. The minimum disc-harge 

will be maintained until it is cancelled by the NWS-RCC or higher discharges are 

required by the Special Gate Regulation Schedule, reference section 7.03. A mandatory 

minjmum discharge at Upper Balcer of 141.58 m31s {5,000 cfs) is required to help extend 

the available flood conttoJ storage in Baker Lake. The minimum discharge should be set 

as close to the 141.58 m3/s (5.000 oft;) value as possible. If the powerhouse is unable to 

release the entire minimum discharge, the remaining amount must be released through the 

spillways. 

(). Lower Baker Ooeration. Lower Baker is not required to provide any part of the 

9.127.90 ha-m (74,000 AF) of flood contro] storage for the Baker River Projeet. The 

following operations at Lower Baker are essential <luring official flood control events to 

avoid interfering with the fl()od control regulation at Upper Baker: 

• Puget must avoid drafting Lower Baker storage during a flood event to avoid 

• 

• 

increasing flood discharges in the Skagit River unnecessarily. 

lower Baker should be scheduled to pass inflow and any releases :from Upper Baker 

in a timely manner to avoid interference with the Corps' Upper Baker regulation 

plan and to avoid unnecessary storage in Lower Baker. 

If Lower Baker threatens to overfill, Puget must coordinate with NWS-RCC prior to 

completing any gate operation. 

The current water control manual mandatory requirement to continuously release 5,000 cfs from 
Upper Baker, and recommendation to pass inflow from Lower Baker, is based on flood control 
operations assuming no more than 74,000 acre-feet of flood storage in Upper Baker will be 
available. The mandatory language in the water control manual is a tacit acknowledgement that 
74,000 acre-feet of flood storage is inadequate to reduce project outflow to zero during a large 
Skagit basin flood event. An August 2004 study completed for Skagit County by Pacific 
International Engineering (attached) indicated 140,000 acre-feet of storage was needed in the Baker 
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system to capture its own 100-year event. This 140,000 acre-foot goal is the reason for the target 
reservoir elevations incorporated into the settlement agreement, paragraphs 4.1.1 and 4.1.2 (the 
target elevations represent flood storage of about 140,000 acre-feet). The flood control provisions in 
license article 107(c) were agreed to by Skagit County with the expectation that additional study 
would enable advance drawdown protocols to be included in the water control manual to achieve 
additional flood storage and then operate the reservoirs to minimize outflow during the Skagit flood 
peak. 

By way of review, License article 107(c) states: 

Licensee shall consult with the ARG (Aquatics Resources Group), and specifically Skagit County and the Corps of 
Engineers, to develop means and operational methods to operate the Project reservoirs in a manner addressing 
imminent flood events and consistent with the requirements of the license. Appropriate means and methods 
may include, without limitation, additional reservoir drawdown below the maximum established flood pool. 
Licensee shall submit a report to the Commission within three years following license issuance describing any 
operational changes developed as a result of this consultation . 

Because the water control manual does not envision a protocol for drawing down the Baker 
reservoirs below the regulatory flood pool elevations in advance of a flood event, it does not make 
sense to conduct this 1 07( c) analysis utilizing the "constraints" of the current water control manual 
as the "input" to the analysis. The concept is to first determine whether alternative operations could 
produce a beneficial peak flow reduction in the Skagit river; and, if so, modify the water control 
manual to incorporate the beneficial operating procedures. In other words, this analysis will drive 
modifications to the water control manual, not the other way around. In order for this to occur, the 
analysis being conducted by Tetra Tech cannot limit itself at the outset to artificial water control 
manual restrictions (i.e., 5,000 cfs minimum outflow from Upper Baker, and Lower Baker passing 
inflow). 

The following comments apply to the January 11, 2011 technical briefing document: 

1. Slide #4 of 55, Study Objectives: Add a second bullet to the first objective, "Maximum flood 
benefits = zero Project outflow 1 0 hours before and 10 hours after the Skagit regulated flood peak at 
Concrete." 

2. Slide #6 of 55, Study Objectives: Add an additional bullet after the second bullet, "Can the 
Project be operated in a way that will help retain natural flood storage in the downstream 
Nookachamps basin?" (Note: this can be done if the Skagit flow is maintained below 57,000 cfs) 

3. Slide# 12 of 55, Inflow Hydrographs: this is a good and useful graphic. Conveys a lot of 
information relevant to the analysis. As do the graphics on slides #7 and #8. It would be useful to 
"stretch out" the interval shown so that it is easier to estimate the timing differences of the flood 
peaks of the various basins. The graphic could start, for example, on 10/18 and then go until 10/24. 
It also might be helpful to show a vertical line representing the timing of the Skagit peak flow at 
Concrete. 
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100-Year Return Period Local Inflow Hydrographs 
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4. Slide #13 of 55, Analytical Periods: It would be nice to simplify this. One way that the analysis 
could be simplified would be emphasize Lower Baker, as that will focus the analysis more on the 
constraints that affect releases from Lower Baker. Of course the Upper Baker storage is very 
important, but the real issue is outflow from Lower Baker. 

5. Slide #22 of 55, Upper Baker 500-year Ops: It is not clear to me what the 32,400 cfs annotation 
applies to. It appears to indicate the outflow of Upper Baker at the Skagit flood peak; however, it 
appears that outflow would be about 38,000 cfs from the graphic. 
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6. Slide #23 of 55, Lower Baker 500-year Ops: is this right? If the 500-year inflow to Lower Baker 
from Upper Baker, at the time of the Skagit flood peak, is about 38,000 cfs, it seems like the inflow 
from Lower Baker's basin would be 12,000 cfs or more at the same time, for a total closer to 50,000 
cfs. 

7. Slide #25 of 55, Lower Baker 500-year Ops: although it would not make much downstream 
difference in a flood of this magnitude, I would note that Lower Baker could still be used to reduce 
the Skagit peak by another 10,000 cfs or so, because the reservoir would still have some small 
amount of storage available prior to the Skagit flood peak and Concrete. This could be done by 
monitoring the flood peak on the Sauk above Whitechuck gage, as well as the Sauk gage, and then 
reducing outflow from Lower Baker shortly after the Sauk above Whitechuck gage crests, if it looks 
like the Sauk gage is rate of increase is slowing. There is an art to this but it can be done. 
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8. Slides #26-33, Antecedent Conditions: concur with this approach. 

9. Slide #40 of 55: This slide is difficult to understand. I think I understand that under dry 
antecedent conditions, it would be possible to achieve about 93,000 acre-feet of flood storage in 
Upper Baker, subject to license constraints as you have defined them (and lower amounts for wetter 
precedent conditions)? 

10. Slide #41 of 55: This slide is also difficult to understand. But I think it points out the difficulty of 
drawing down Lower Baker below the spillway? 

11. Slide #42 of 55: under the last bullet, include a sub-bullet stating: "i.e., continuous Upper Baker 
generation of 5,000 cfs" 

12. Slide #43 of 55: This slide is deceptive and should be changed. The change is: add a center 
sub-column in each of the main columns for 4-day drawdown and 4-day alternative drawdown, 
entitled "Project Outflow" and include those numbers in the center column for each drawdown 
scenario. 
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Results- Flood Analysis Post-IPP 
Comparison of Skagit River near Concrete Regulated Peak Flow R 

No Drawdown vs. Drawdown 
December Dry Antecedent 

4-Day Dur.atlon 4-Day Duration 
Flood Event No License Permitted Alternative Operation 

RetUTn Period Drawdown Drawdown Drawdown 
Peak Flow Peak Flow Delta Peak Flow Addotiona l 

(yrs ) (cfs) ('c fs) (cfs) (cfs) Delta 

5 103,500 103,500 103,100 400 

10 128,400 128,400 128,300 100 

25 167,200 167,200 166,900 300 

50 186,800 186,800 186,800 

75 210,800 210,600 200 210,600 

100 223,000 222,700 300 222,700 

250 279,400 270,900 8,500 270,800 100 

500 328,600 311,100 17.500 305,200 5 ,900 

13. Slides #48 and 49: These two slides are very important and key to the analysis. Of note is the 
fact that Lower Baker releases approximately 14,000 cfs into the Skagit flood peak, while significant 
storage is still available in Lower Baker reservoir. Side note: I assume 14,000 cfs represents 5,000 
cfs inflow from Upper Baker and 9,000 cfs natural inflow into Lower Baker. This seems low for a 
1 00-year flood event. Below is the graphic showing inflow during the double pump October 2003 
flood, generally considered to be about a 30 year event for the Skagit: 

... 
c 
g 

October, 2003 Baker River Project Inflow 
(Corps of Engineers, Hydrology and Hydraulics Report, August 2004) 

45.000 r--r====:c===::=:======;---------------------, 
-+-- Upplr Baker 

40.000 

35.000 

30.000 

c7J 25.000 

i. 
15 
of 20.000 
u 
lS 
B 

15.000 

10.000 

5.000 

10117/2003 10118!2003 10:1Sr'2003 10120:2003 10:21/2003 10.122/2003 10'2312003 

Note Lower Baker inflow for this flood was about 5,000 cfs or a little more at the time of the Skagit 
flood peak, with Upper Baker inflow at about 20,000 cfs or higher. 

My rough calculations indicate that approximately 1 0 hours of storage would be available at the 
Lower Baker inflow rates for the "post IPP constraints" scenario if the project outflow was reduced to 
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zero starting 5 hours prior to the Skagit flood peak at Concrete. I assume that the Tetra Tech 
analysis uses the Corps Water Control Manual suggestion to pass Lower Baker inflow as a 
constraint. This is not the point of the imminent flood reservoir drawdown concept; in fact, the 
assumption here is that if an alternative operation can be found that reduces Skagit flood peaks, the 
water control manual would be modified to accommodate the alternative operation. So the water 
control manual should not be used as a constraint in the analysis. For the "no constraints" analysis, 
a couple more hours of storage would be available to absorb a complete shutdown of all project 
outflow. Several years ago, Puget Sound Energy indicated to Skagit County that it was willing to 
completely shut down Project electrical generation, with no compensation, for these limited few 
hours prior to and following a Skagit River flood peak. 

14. Slides 48 and 49: add another slide to this group showing the impact of reducing project 
outflow to zero for a 20-hour period beginning 10 hours prior to the flood peak at Concrete. This 
analysis may extend upstream to the Upper Baker reservoir, to the extent additional flood storage 
may be available in that reservoir that could be used to retain storage in Lower Baker. 

Results - LB Flood Analysis 
December, 100-Year, Post-IPP Constraints, 4-Day Duration Drawdown 
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Results - LB Flood Analysis 
December, 100-Year, No Constraints, 4-Day Duration Drawdown 
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15. Slides #50-52: These three slides need to be modified to include the analysis showing the peak 
flow impact on the Skagit of reducing project outflow to zero during a window of time beginning 10 
hours prior to the Skagit flood peak and extending 10 hours beyond the Skagit flood peak. 

The following comments apply to the March 4, 2011 technical briefing document: 

1. Slide #3 of 54: with regard to the bullet that states, "Drawdown consistent with Articles 106 and 
1 07:" It is clear that the Tetra Tech analysis uses as constraints, the provisions of license article 
106, Aquatics Table 1 (including footnote 1 ); presumably the study also takes note of Article 1 06(L ), 
Conflicts; and, also uses as "constraints," a 5,000 cfs minimum outflow from Upper Baker for the 
purpose of electrical generation, as well as the "constraint" of Lower Baker not being a federally 
authorized flood control facility, and therefore operated to pass its own basin's inflow at all times. 
The last two constraints, in particular, do not represent the best way to operate the facility to 
maximize its beneficial effect on a Skagit River flood peak. 

However, the Tetra Tech study does not speak to other license provisions which could be argued to 
enable unrestricted operation of the Project during flood emergencies. For example, Article 1 06(1), 
Temporary Modification to Flows and Ramping Rates- Emergencies. This article allows temporary 
modification to flows and ramping rates if the condition meets the requirements of 18 CFR 
12.3(b)(4), which states: 

(4) Condition affecting the safety of a project or project works 
means any condition, event, or action at the project 
which might compromise the safety, stability, or integrity of any 
project work or the ability of any project work to function safely for 
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its intended purposes, including navigation, water power development, or 
other beneficial public uses; or which might otherwise adversely affect 
life, health, or property. Conditions affecting the safety of a project 
or project works include, but are not limited to: 

(i) Unscheduled rapid draw-down of impounded water; 
(ii) Failure of any facility that controls the release or storage of 

impounded water, such as a gate or a valve; 
(iii) Failure or unusual movement, subsidence, or settlement of any 

part of a project work; 
(iv) Unusual concrete deterioration or cracking, including 

development of new cracks or the lengthening or widening of existing 
cracks; 

(v) Piping, slides, or settlements of materials in any dam, 
abutment, dike, or embankment; 

(vi) Significant slides or settlements of materials in areas 
adjacent to reservoirs; 

(vii) Significant damage to slope protection; 
(viii) Unusual instrumentation readings; 
(ix) New seepage or leakage or significant gradual increase in pre-

existing seepage or leakage; 
(x) Sinkholes; 
(xi) Significant instances of vandalism or sabotage; 
(xii) Natural disasters, such as floods , earthquakes, or volcanic 

activity; 
(xiii) Any other signs of instability of any project work. 

Further, FERC added Articles 305 and 306 regarding flood control. Article 305 requires Puget 
Sound Energy to "incorporate into the imminent flood event report required by Settlement 
Agreement article 107 in Appendix A of this license, the following measures: 

(1) an analysis of how any specific procedures used to address imminent flood events would 
affect the safety and adequacy of project structures; 

(2) a provision to allow the licensee to temporarily modify storage requirements if required by 
an emergency and if the U.S. Army Corps of Engineers mutually agrees to the temporary 
modification; and 

(3) a provision to notify the Commission as soon as possible, but not later than 1 0 days after 
each such temporary modification. 

Article 306 states: "The Commission reserves the authority to order, upon its own motion or upon 
the recommendation of the U.S. Army Corps of Engineers, alterations of project structures and 
operations for flood control purposes, after notice and opportunity for a hearing." 

Taken together, it is clear FERC is interested in how the project is operated to provide flood control. 
The heart of the matter is to develop means and operational methods to increase the Project's 
ability to reduce Skagit flood peaks; however, it is clear that the conflicting language must be 
resolved. Are the License Article 106 constraints absolutely hard constraints, or could a process be 
set up to consult with the ARG to enable a ramp-up of project outflows, say for example to 8,000 cfs 
4 days in advance of a flood, to provide some additional reservoir drawdown if it looked like the 
incoming flood was going to be a large flood. Then, 3 days out, this decision could be looked at 
again. Has the weather pattern altered? Does it now appear more certain a big flood is headed 
toward the Skagit basin? If so, then it might be appropriate to continue the drawdown. If not, then it 
might be more appropriate to revert back to the reduced outflows in accordance with Aquatics Table 
1. It seems like this is the type of process that could be implemented in accordance with 1 07(c). 
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2. Slide #4 of 54: I do not think the intent of 107(c) is to constrain imminent flood drawdown 
possibilities by interpreting the existing outdated water control manual as requiring 5,000 cfs outflow 
from Upper Baker, nor passing natural inflow from Lower Baker. The point of the consultation and 
study is to consider "appropriate means and methods" which "may include, without limitation, 
additional reservoir drawdown below the maximum established flood pool." A necessary 
requirement will ultimately be to change the water control manual consistent with whatever means 
and operational methods come out or the consultation process outlined in 1 07(c). I think I have 
heard the Corps put forward a position that it will not change the water control manual. Certainly I it 
would be a goal of this process to convince the Corps to ultimately change the manual. But that is 
an issue for later. 

3. Slide #6 of 54: with regard to the threshold events: if the goal is to reduce Project outflow to 
zero for a 20-hour period prior to and following a Skagit peak flow at Concrete, then the threshold 
may be much different than if the goal is to only reduce Lower Baker outflow to 14,000 cfs (5,000 cfs 
from Upper Baker's generation plus the natural inflow to Lower Baker). 

4. Slide 19 of 54: since it is the outflow from Lower Baker that impacts the Skagit peak flow, the 
study needs to focus on operation of Lower Baker for flood control, whether it "is typically operated 
for flood control" or not. In October 2003, the operation of Lower Baker for flood control had a 
substantial positive effect on water surface elevation reductions downstream. 

5. Slide #20 of 54: I am not sure of the "32,400 cfs" annotation on this slide. Is that supposed to be 
the outflow from Upper Baker? From the graph it looks as though this figure should be closer to 
38,000 cfs at the time of the Skagit flood peak. 

6. Slide #21 of 54, Lower Baker 500-year Ops: is this right? If the 500-year inflow Lower Baker 
from Upper Baker, at the time of the Skagit flood peak, is about 38,000 cfs, it seems like the inflow 
from Lower Baker's basin would be 12,000 cfs or more at the same time, for a total closer to 50,000 
cfs. Compare this to the information on slide 47 of 54 (both shown below). Slide 47 indicates a 
500-year Lower Baker discharge of 62,600 cfs. I am not sure how that can happen without 
damaging the gates, but that is a separate issue). Which figures are correct? 
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7. Slide #23 of 54, Lower Baker Ops: The additional flood storage in Lower Baker could 
conceivably be used to reduce total Project outflows. This capability, if it exists, should be shown in 
an alternative graphic. 

8. Slide #35 of 54, Upper Baker Drawdown: the term "license permitted drawdown" is not the best 
description. I would argue that, for example, Article 106(1), Temporary Modification to Flows and 
Ramping Rates- Emergencies, allows the Baker reservoirs to be drawn down in advance of a large 
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Skagit flood. Additionally, the FERC-added articles 305 and 306 could also support flood control, 
including article 305's mandate to incorporate into the imminent flood event report, "a provision to 
allow the licensee to temporarily modify storage requirements if required by an emergency and if the 
U.S. Army Corps of Engineers mutually agrees to the temporary modification." 

9. Slide #36 of 54: It is contrary to the purpose of this technical evaluation to constrain the reservoir 
operation to the perceived requirements of the outdated Water Control Manual. Same comment for 
Slide #37. 

10. Slides #38-40: These slides infer there is no benefit to drawing down the Baker reservoirs in 
advance of a 1 00-year or smaller Skagit flood event. But the underlying premise of the analysis 
which arrived at the conclusions shown (i.e., 5,000 cfs minimum continuous outflow from Upper 
Baker, and outflow= inflow for Lower Baker, is not consistent with the purpose of the study. The 
study must look at how to achieve zero outflow from Lower Baker during the critical hours before 
and after the Skagit flood peak at Concrete. 

11: Slide #45: See comments for slide #35. 

12. Slide #47 (see below) 

Results- Flood Analysis Post-IPP 
No Drawdown Results 

Oct1 - Oct20 Post IPP Analytical Period 

Upper Bakel' 
Contribution 

to Skagit 
Skagit River River 

Regulated RegujJ~ted 
Pea"k Flow Peak flow 

(eta) 

108,000 9 ,000 

10 143,700 16,500 21,000 

25 199,500 29,800 36,900 

50 228,500 34,000 41,700 

75 257,900 37,400 45,300* 

100 273,500 39,300 47,400* 

250 330,700 54,600* 

62,600* 

The peak flow figures in the second column appear to be unregulated, not regulated peaks. Also, it 
is not clear to me how more than about 50,000 cfs of water can be let through or over Lower Baker 
without damage to the spill gate structure. Does the asterisk following the last 4 entries indicate 
"exceeds spillway capacity?" 

13. Slides #48-50 (slide #49 for average antecedent flow conditions is shown below): 
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Results- Flood Analysis Post-IPP 
Skagit River near Concrete Re ulated Peak Flow Rate and Stage 

No Drawdown vs. Drawdown 
Oct1 - Oct20 Average Antecedent 

Flood Event No 4-Day Dutatipn 
Return D fiiWdown ,. A lter native Operation D r.aWdown 
Period 
(yra) 

Delta 
(ft) 

5 0 <6 

10 143,700 132,300 11,400 1.4 131,800 500 0.1 

25 199,500 176,800 22,700 2.5 174,400 2,400 0.3 

50 228,500 208,700 19,800 2.1 199,100 9,600 1.0 

75 257,900 243,000 14,900 1.5 225,100 17,900 1.8 

100 273,500 263,600 9 ,900 1.0 239,500 24,100 2.4 

250 330,700 322,800 7,900 0.7 290,800 32,000 2.9 

500 37 1 ,300 366,900 4 ,400 0.3 327,700 3 .3 

Another sub-column should be added in each of the scenarios showing the outflow from Lower 
Baker at the time of the Skagit flood peak. This would provide a fuller picture of what was 
happening. 

I 

14. Slide #51, Apparent Threshold Flood Event: 

Preliminary Results 

Apparent Threshold Flood Event by Analytical Period * 

Hydmlagie 
Conditions 

Durihg Oot1 - Gct20 Ocl21 - @ct31 
Drawdown 

Wet 10..yr 

Average 10-yr 

Dec 1- Dec 31 

250..yr 

250-yr 

Comparing slides 49 and 51 with slide 39 (shown below) is confusing. I think I understand that for 
the smaller flood events occurring early in the flood season, prior to any substantial availability of 
flood storage, that the beneficial effect of drawing down the reservoirs is more pronounced. But in 
slide #39 below, the underlying assumption, which I pointed out I do not agree with, is that the peak 
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flow reduction is based on the "constraints" of minimum 5,000 cfs generation from Upper Baker, and 
also passing all of the natural inflow from Lower Baker. 

4-Day Duptlon 4-Day Duration 
Drawdown • License Permitted Drawdown Alternative Operation Drawdown 

Peak Peak Peak Additional Additional 
F lew Flow Della Qelta Flow Delta Della 

(Cfs 

5 103,500 103,500 103,200 300 0 .0 

10 128,400 128,400 128,300 100 0 .0 

25 167,200 167,200 166,900 300 0 .0 

50 186,800 186,800 186,800 

75 210,800 210,600 200 0.0 210,600 

100 223,000 222,700 300 0.0 222,700 

250 279,400 271,000 8,400 0 .8 270,800 200 0 .0 

500 328,600 312,800 15,800 1.4 305,200 7 ,600 0 .'7 

Therefore, the "delta" or difference shown on the slide above, based on the assumption of 5,000 cfs 
outflow from Upper Baker to Lower Baker, as well as passing Lower Baker's own basin's inflow, 
results in a difference of 14,100 cfs compared to 13,800 cfs as shown in the graphics below (from 
the January presentation: 
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Results - LB Flood Anal sis 
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First, the graphics above indicate that the synthetic hydrograph of the Lower Baker inflow (because 
the assumption is: inflow = outflow) is about 9,000 cfs for a 1 00-year Skagit flood event at the timing 
of the Skagit's peak at Concrete. Is this correct? It seems a little low for a 1 00-year event. 

Then, comparing slide 49 with 39, and after correcting the peak flows to regulated numbers, is there 
also an assumption for slide 49 (Oct 1-20) of 5,000 cfs generation into Lower Baker, plus passing 
inflow into Lower Baker? I am trying to estimate the numbers: assuming the 22,700 cfs delta for a 
25-year event should be reduced to about, say, 17,000 cfs to account for regulation, and then 
adding 5,000 cfs for generation from Upper Baker and, say, 5,000 cfs from Lower Baker's natural 
inflow, this would mean that without the drawdown, the Baker project would be spilling 27,000 cfs 
into the flood peak. Is that correct? 

Slides #51-52, threshold events and final considerations: I disagree that the threshold event graphic 
is correct, because the analysis defines no additional flood benefit based on the project spilling 
14,000 cfs into the peak of a 1 00-year flood event. The concept of whether imminent flood 
drawdown meets a threshold must be re-defined to mean zero project outflow 1 0 hours prior and 1 0 
hours following a Skagit River peak flow at Concrete. 

Thanks for the opportunity to provide these comments. If possible, I would like to meet with Tetra 
Tech staff to discuss these issues. 

Sincerely, 

h--1~-~~ 
Chal A. Martin, P.E. 
Public Works Director I City Engineer 

Atch: PI Engineering Tech Memo, "Analysis of Flood Control Storage at Baker River Project," 
27 Aug 2004 
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Atch2 

April 14, 2011 letter from Mayors of Burlington, Mount Vernon, Sedro­
Woolley and La Conner to Kim Harris 



Apri114, 2011 

Kimberly J. Harris 
President and Chief Executive Officer 
Puget Sound Energy 
10885 N E Fourth Street, Suite 1200 
Bellevue, W A 98004 

RE: Baker Hydroelectric Project: Temporary Reservoir Drawdown Prior to a Skagit 
River Flood 

Dear Chief Executive Officer Harris, 

As you know, on October 17, 2008, the Federal Energy Regulatory Commission issued a 
50-year license to Puget Sound Energy to operate the Baker River Hydroelectric Project. 
License article 107(c) states: 

Licensee shall consult with the ARG (Aquatics Resources Group), and specifically Skagit 
County and the Corps of Engineers, to develop means and operational methods to operate 
the Project reservoirs in a manner addressing imminent flood events and consistent with 
the requirements of the license. Appropriate means and methods may include, without 
limitation, additional reservoir drawdown below the maximum established flood pool. 
Licensee shall submit a report to the Commission within three years following license 
issuance describing any operational changes developed as a result of this consultation. 

Puget Sound Energy is working on a report to address the requirements oflicense article 
107(c) through its consultant, Tetra Tech. At a recent briefing to update the Aquatics 
Working Group, Tetra Tech provided preliminary results indicating virtually no benefit to 
drawing down the Baker Project reservoirs in advance of a flood. This conclusion was 
arrived at due to an analytical approach constrained artificially by provisions of an 
outdated water control manual, the perceived necessity to continually generate electricity 
through the critical flood peak time period (Puget Sound Energy has already indicated its 
willingness to shut down generation during the Skagit river flood peak), and additional 
project outflow constraints contained within the license. 

We are concerned with this approach. What is needed in this critically important matter 
of public safety is a collaborative, responsible and responsive set of protocols that 
provide a straight-forward way to temporarily maximize the Project's ability to reduce 
flood damage. Consistent with Settlement Agreement paragraphs 4.1.1, 4.1.2, and 
License Article 107(c), the simple goal is to employ reasonable best efforts to draw down 
the Baker reservoirs to identified target levels in advance of a large Skagit river flood 



event, and then operate the Project in such a way as to minimize project outflow (to zero 
ifpossible),during the critical few hours of the Skagit river flood peak. This concept was 
developed from analysis of real-world Project operation preceding the October 2003 
flood of record. The idea of drawing down the reservoirs in advance of a large flood 
event made sense to Puget Sound Energy and Skagit County, as this approach provided a 
pathway to achieve additional flood control only when it was actually needed, thereby 
increasing operational and environmental flexibility. We appreciate that Puget Sound 
Energy demonstrated the feasibility of this approach with outstanding results during the 
largest flood ever recorded on the Skagit River in October, 2003. 

Can protocols be developed to address both environmental and public safety concerns, 
consistent with the new license? Yes. One protocol, for example, might be to set up a 
process to alert and convene the Aquatics Resources Group (or the Baker River 
Coordinating Committee) in advance of a Skagit flood for the purpose of determining a 
course of action. And, in most cases (such as the recent minor flood events in the fall of 
201 0) no action will be needed to draw down the reservoirs, because precedent reservoir 
levels will adequately handle the incoming flood within all of the license constraints. 
Advances in weather forecasting technology will help provide sound information upon 
which to base drawdown decisions. Our cities support this type of collaborative effort in 
order to ensure we are addressing the public safety and environmental issues related to 
flood control. We know Puget Sound Energy also shares this collaborative commitment, 
which is consistent with the intent of the license. 

In summary, we are requesting the emphasis of the current study be redirected toward 
analyzing how to achieve the draw down as required under the settlement agreement, and 
zero project outflow during the critical few hours before and after a Skagit River flood 
peak, and developing specific protocols which contain provisions for an inclusive and 
collaborative decision-making process for imminent flood emergency reservoir 
draw down. 

We look forward to Puget Sound Energy's response at your earliest convenience. 

Sincerely, 

Umu[j.f3uu& 
Ed Brunz (} 
Mayor, City of Burlington 

(2 I-~- , 
Ramon Hayes ~-----
Mayor, Town of La Conner 

~~~~ 
~/'" Mike Anderson 

Mayor, City ofSedro-Woolley 

c: Skagit County Board of Commissioners 
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vrhe Honorable Ed Brunz 
Mayor, City of Burlington 
833 South Spruce Street 
Burlington, WA 98233 

The Honorable Bud Norris 
Mayor, City of Mount Vernon 
PO Box 809 
Mount Vernon, W A 98273 

Re: Baker River Hydroelectric Project; 
Reservoir Operations 

Gentlemen: 

Kimberly J. Harris 
President and Chief Executive Officer 

{!./(._t(..,( 

~c:~lfl· 

The Honorable Ramon Hayes 
Mayor, Town of La Conner 
POBox400 
La Conner 98257 

The Honorable Mike Anderson 
Mayor, City ofSedro-Woolley 
325 Metcalf Street 
Sedro-Woolley, WA 98284 

Thank you for your April14, 2011 letter concerning reservoir operations at the Baker River 
Hydroelectric Project. As a corporate citizen of Skagit County for over 80 years, we very much 
appreciate your input. I have also reviewed your letter with PSE's hydroelectric resources team 
and forwarded a copy to the Baker River Aquatics Resource Group (11ARG 11

), Skagit County and 
the U.S. Army Corps of Engineers (11Corps11

) for their consideration. 

The specific issues raised in your letter relate to studies underway related to work required under 
Artjcle 107(c) of our operating license that will be submitted to the Federal Energy Regulatory 
Commission ("FERC") later this year. To this end, PSE is proceeding in consultation with the 
ARG, Skagit County and the Corps; These parties represent a broad range of interests, and their 
status as consulted parties was established by the FERC license. 

It is also worth noting that the FERC license was issued after years of collaboration among many 
interested stakeholders and resulted in a comprehensive settlement agreement to FERC. The 
FERC license also provides for a collaborative process through which parties to the 2004 
Settlement Agreement continue to assist PSE in accomplishing the many complex tasks required 
to implement the license. 



The Hon. Messrs. Anderson, Brunz, Hayes and Norris 
May 5, 2011 
Page2 

I am informed that the ARG will discuss the status of work necessary to complete the tasks 
required by Article 1 07( c) at its next regularly scheduled meeting. PSE will work with the ARG, 
Skagit County and the Corps to keep you informed as these efforts move f01ward. 

Your letter also expressed concern about the consistency of PSE's ongoing efforts to fulfill the 
requirements of Article 107(c) with our obligations arising under Section 4.1.1 and Section 4.1.2 
of the 2004 Settlement Agreement. However, we see no inconsistency among these efforts and 
believe that the benefits to your communities associated with our water management activities in 
furtherance of the 2004 Settlement Agreement have been substantial. We have also been careful 
to ensure that our efforts remain consistent with the License, PSE's commitments to the Corps, 
and responsive to the circumstances that we encounter during high water events. We have and 
will continue to work diligently with Skagit County to encourage the Corps to adopt appropriate 
proposed amendments to the Water Control Manual. However, the Corps, to date, has declined 
to adopt the proposed amendments for reasons, to our understanding, that relate to scope of the 
Corps' authority to make these changes. 

Ongoing communication is essential to the collaborative approach, and I remain appreciative of 
your comments. PSE remains committed to this process; if you wish to discuss this in more 
detail, please contact Paul Wetherbee, PSE's Director, Hydroelectric Resources. Mr. Wetherbee 
can be reached at 425-462-3746. 

:?~~~~ 
£~~1. Harris 

cc: Skagit County Board of Commissioners 
Colonel Anthony Wright, U.S. Army Corps of Engineers 
Baker River Aquatics Resource Group 


