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Dear Mr. Hagood: 

Initial Information Package, Kllerc-Cow Creek Project 
Federal Energy Regulatory Commission (FIBRC) No. 606 ~- 022.. 

Old and South Cow Creeks, ~ County 

The Department of Fish and Game (DFG) received a copy of the initial 
information package (liP) filed by Synergios Energy Services (SES) on behalf of 
Cow Creek Hydro, LLC, in July 2005. Representatives of the DFG also attended 
the joint agency and public meetings hosted by SES in mid-September 2005. 
Based on the Information provided In the liP and at the recent meetings, we offer 
the foliowk~ comments. 

Chrono   

As SES Indicatas in their notice of joint agency and public meetings, they 
intend to build upon the work performed by Pacific Gas and Electric Company 
(PG&E) In the watershed over the past few yearn. As a result, the recent history 
of r~ioens~g activities Involving the K~am-Cow Project (Project) is tntag~ to 
future consultation. Below Is s summaw of several relevant dates and actions 
from the p u t  3.5 years. 

• In Swing 2002, PG&E Initiated first stage consultation with the DFG and 
other Interested parties as part of a traditional licensing process (TLP) for 
the PmJeot. 

• By Summer 2003, PG&E had prepared and Implemented several study 
plans to gather infoanatk~ necessary to support an application for a new 
license. However, several important study plans involving fundamental 
issues such as hydrology and aquatic habitat were not complete. In June 
2003, DFG submitted a letter outlining agency concerns with the 
adequacy of certain proposed studies and recommending additional study 
plan revisions. A copy of this letter is included for reference. 

¢onseroing Ca fornia's Wildlife Since 1870 
Q 
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In eady 2004, there was a significant shift in the consultation process with 
PG&E initiating exploratory discussions on a potential decommissioning 
altemative for the Project 
In March 2005, PG&E, the DFG, the State Water Resources Control 
Board (SWRCB), the National Marine Fisheries Service (NMFS), the US 
Fish and Wildlife Service (USFWS), the National Park Service (NPS), 
Trout Unlimited and Friends of the River signed an agreement that stated 
PG&E would not seek a new license. In the agreement, PG&E referred to 
their extensive analysis of the complex and competing resource issues 
associated with the Project. Based on this analysis, PG&E was committed 
to supporting decommissioning as a viable and cost effective altemative to 
relicensing the Project. An attachment to the agreement outlined a good 
faith effort by the signatories to scope out the issues and desired 
conditions that should be addressed in a future decommissioning plan for 
the Project. The DFG reiterates our support of the agreement and 
PG&E's commitment to implement a responsible and reasonable 
decommissioning plan if allowed by the FERC. Copies of these 
documents are also included for reference. 
In .Apdl 2005, the FERC issued a notice soliciting applications for the 
"orphaned" Pro~act. 
In June 2005, the Reddlng City Council elected not to file a notice of intent 
for the Project. The City of Redding decision was based on a staff report 
finding that adjustment of the instream flew requirements to levels 
commensurate with other recent FERC orders would significantly reduce 
the Project's power production. The anticipated power production of a 
newly licensed Project would be unable to cover the costs of upgrading, 
maintaining and operating the facilities, even in a high cost power market. 
The staff report concluded that initiating a relicensing process would be 
"the first step in a multiyear effort costing anywhere from several hundred 
thousand dollars to several million dollars without a guamntesd positive 
outcome at the end of the process." A copy of the City of Reddlng's 
Electrical Utility staff report is induded for reference. 
In June 2005, SES gave notice of their intent to file an application within 
18 months under the TLP. 

DFG Goals 

In an August 18, 2005, letter, SES requested the agencies to identify 
resource goals and issues. Given our work of the last year and haft with PG&E 
and other interested parties, our preference is implementation of the 
decommissioning alternative described in the 2005 agreement. Our goals for the 
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decommissioning alternative are induded in the attachment to the agreement. 
Therefore we refer SES to these documents and emphasize our view that the 
agreement and attachment constitute the benchmark for any future licensee that 
opts to abandon the Project. Given the economic decisions of both PG&E and 
the City of Redding, we consider it possible that any new licensee will eventually 
determine the Project is not economically viable. If this Project is once again 
abandoned, we would request the FERC to order the new licensee to implement 
a surrender license which meets the desired conditions identified by the 
agreement signatories in early 2005. 

If SES chooses to pursue the relicensing process, the DFG will participate 
as a trustee agency, an agency with special expertise with regard to the State of 
Caltfomia's fish and wildlife resources = (Fish and Game Code §1802). Two 
statutory authorities applicable to this Project are the California Endangered 
Species Act (CESA) (Fish and Game Code §2050 et seq.), and the Salmon, 
Stealhead Trout, and Anadmmous Fisheries Program Act (AFPA) (Fish and 
Game Code S6900 et seq.). The directives of the CSEA and AFPA are 
consistent with the mission of the DFG to ensure that fish and wildlife are 
preserved for use and enjoyment by the people of the State now and In the 
future. 

Pursuant to the requirements of CESA, an agency reviewing a proposed 
project within its jurisdiction must determine whether any State listed endangered 
or threatened species may be present in the project area and determine whether 
the proposed project will have a potentially significant impact on such species. 
Chinook salmon and stealhead rainbow trout (stealhead) have been documented 
in the Project area. Steelhead are listed as threatened under the Federal 
Endangered Species Act (FESA). Additionally, fall and late-fall Chinook salmon 
are a candidate species under the FESA. 

The AFPA requires the DFG to undertake major efforts to restore the 
State's salmon, steelheed trout, and anedromous fisheries. Specifically, the 
AFPA directs the DFG to develop a plan and program to double the current 
natural production of salmon and steelheed trout resources in the State (Fish and 
Game Code ~'902, subdivision (a)), and to consult with public agencies whose 
polities or dedsiona affect the goals of such a program to determine if there are 
feasible means for those public agencies to assist the DFG in achieving the goals 
of the program [Fish and Game Code §6920, subdivision (b)]. The AFPA also 

a As used in this response "fish and wildlife resources" kctude all wild anknals, birds, plants, fish, 
amphibians, and related ecological communities including the habitat upon which these species 
depend for their continued viability. (Fish and Game Code §711.2, 1802). 
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declares, as the policy of the State, that existing natural salmon and steelhead 
habitat shall not be diminished further without offsetting the impacts of lost 
habitat (Fish and Game Code §6902, subdivision (c)). Pursuant to the AFPA, the 
DFG assisted in the preparation of four planning documents: the Upper 
Sacramento River Fisheries and Riparian Habitat Management Plan (1989), the 
Central Valley Salmon and Steelhead Restoration and Enhancement Plan 
(1990), the Restoring Central Valley Streams: A Plan for Action (1993) and the 
Steelhead Restoration and Management Plan for California (1996). In an 
October 5, 1998, letter, the FERC accepted these four documents as 
comprehensive plans for the Sacramento River system below Shasta Dam under 
Section 10(a)(2)(A) of the Federal Power Act. The project footprint includes land 
and water resources which are part of the DFG's comprehensive effort to 
maintain and restore anadromous fish populations in California's Central Valley. 
Central Valley fall-run Chinook, a State species of special concern, and Federal 
candidate species, and steelhead trout, a species listed as threatened under the 
Federal Endangered Species Act (16 U.S. Code Section 1530 et seq.) have been 
documented in the Project area. As a result, the most recent update to the 
comprehensive plans, the 2001 Restoration Plan for the Anadromous Fish 
Restoration Program (USFWS) includes the Project area within the watersheds 
targeted for high priority restoration actions. 

The Project's FERC boundary includes two major branches of Cow Creek 
with approximately four miles of stream bypassed in both Old Cow and South 
Cow creeks. The portion of South Cow Creek within the Project boundary is 
managed for anadromous and resident fish including fall-run and late fall-run 
Chinook salmon and steelhead. It is important to note a relatively recent revision 
of the DFG's management objectives resulting from the reassessment of 
Whitmore Falls located approximately seven miles below the Project on Old Cow 
Creek. Based on DFG experience with steelhead distribution above similar falls 
elsewhere in the State, Whitmore Falls is not an absolute barrier to anadromous 
fish. Contrary to the characterization on page 36 of the lIP, DFG fishery 
biologists and fish passage specialists consider Whitmore Falls passable for 
steelhead under both normal and wet water year flow conditions. The current 
extent of anadromy in Old Cow Creek is unknown at this time. Until such time 
that appropriate data indicate otherwise, the DFG will manage the portion of Old 
Cow Creek within the Project boundary for both anadromous and resident fish 
including steelhead. Further, given the apparent lack of absolute physical 
barriers between known steelhead habitat in Old Cow Creek and the Project, 
regardless of fish survey results, the DFG intends to manage the subject area as 
restorable steelhead habitat for the foreseeable future. 
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Specific Resource Issues and Recommended Studies 

The August 18, 2005, SES letter requested the agencies to identify any 
additional studies or information considered necessary to support an application 
for the ProjecL SES also requested explanations for why additional studies are 
"more appropriate than the studies already agreed upon during PG&E's 
relicensing process." This statement fails to acknowledge several studies that 
PG&E and the agencies did not reach agreement on; namely the stream flow 
monitoring study, the aquatic habitat study and the instream flow study. Again 
we refer to our June 2003 letter to Ms. Angela Risdon, who was at that time 
PG&E's Kilarc-Cow Rellcensing Project Manager. 

We also note that the liP is a summary prepared by SES of information 
compiled by PG&E, much of which is not pert of the administrative record or 
available for our review. (For example, ofthe 20 listed on-going studies, only the 
Red-Lagged Frog Survey report has been finalized and submitted into the public 
record). As such, the liP is not a stand alone document. We understand that 
SES is still in the process of obtaining data from PG&E and completing studies. 
This will undoubtedly create some discontinuity and delay in sharing Information. 
However, in several instances the liP presents data that is limited in scope 
and/or not tied to Project operations. Based on the liP, it Is not clear to us to 
what extent SES intends to develop and disseminate additional data. There are 
also conclusions within the liP that erroneously suggest a comprehensive set of 
data has been submitted and analyzed. In an effort to facilitate development of e 
more complete second stage consultation document, we will highlight several 
significant areas that require additional information. 

The discussion of exlsUng water use (Section 4.2.2) provides a brief 
narrative including a few summery statistics (e.g., monthly average maximums 
and average minimums), and refers to Figure 4.2-3 as depicting the 20 and 80 
percentiles (page 20). However, we cannot find Figure 4.2-3 in the liP, and the 
few isolated quantities presented do not provide a meaningful basis for 
interpretation. Similarly, the "Existing Water Quality" (Section 4.2.3) references a 
table of multiple pereamoters (page 23) but this table is not within the liP. The 
temperature section on page 24 presents over a dozen water temperature values 
in a narrative format from locations throughout the watershed without a 
table/graph to facilitate interpretation. The narrative does not provide insight into 
the relationship of water temperature to Project operations (e.g., flow). These 
data gaps Involve important "existing" water quality conditions. The conclusion 
on page 25: "the relatively short diversions are not believed to have negative 
impacts on water quality in the Project Area" is not supported by information 
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within the liP and appears to be conjecture. The liP should highlight the areas  
lacking documentation, propose methods to collect information and refrain from 
making unsupported statements about Project impacts. 

The first paragraph of the Fish Abundance and Distribution in the Project 
area (Section 4.4.2.1) reads, in part; "there are many passage barders in the 
Cow Creek drainage caused by falls or steep streambed conditions which limit 
the extent of anadromous fish" (page 35). However there is no accompanying 
description of the location or dimensions of these barriers and steep conditions. 
We anticipate that SES's #10 proposed study, Passage Barrier Survey, will 
provide the data necessary to put this statement into context and allow 
assessment of Project impacts. Until the relevant information is collected and 
presented, a statement that barriers exist within the watershed is too vague to be 
helpful in identifying Project impacts or designing appropriate mitigation 
measures. We would add that the statement "fish distribution and abundance 
are also affected by the low summer flow and high water temperatures typical of 
the Cow Creek drainage" (page 35) is most applicable to elevations below 1,000 
feet. As the Project area occurs from 820 to 3,940 feat, we consider the majority 
of the aquatic habitat within the Project to be suitable for trout and salmon unless 
SES provides additional site spedfic infon'naUon to the contrary. 

The fish resources section provides some estimates of fish densities in 
Old Cow Creek downstream of the bypass reach but does not include information 
on the fish resources within the bypass reach. Beyond fish density, we 
recommend length frequency and condition factor be examined in both full flow 
and bypassed reaches to quantify Impacts on fish resources. 

Determining appropriate instream flows will be an important element of 
future consultation with the resource agencies. In the "Project Impacts" section 
the liP notes past studies in the watershed such as the "Waters Method" in South 
Cow from 1978 and a 1985 "instream flow assessment" from a portion of Old 
Cow upstream of the Project. Actual methods are not presented, nor any results 
such as "Weighted Usable Area" curves, just broad statements such as the 
general frequency of spill events under current operations. Identification of the 
impacts of the Project on the aquatic resources of both Old Cow and South Cow 
creeks will require an up-to-date and rigorous analysis of the relationship of flow 
to habitat. The analysis should be based on site specific field date obtained at 
flows representative of the unimpaired hydrograph. The minimum requirements 
of an acceptable instream flow study for this Project are outlined in the additional 
study portion of this letter. 
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The Project Impacts on stream temperature section echoes the liP's 
existing conditions presentation. Limited data from isolated fmes and places is 
summarized without graphs, tables or clear correlation with Project operations. 
The liP notes that water temperature data collected dudng "lower flow releases" 
in the South Cow reach are "too high to provide suitable rearing habitat for 
stealhead or resident trout" (page 47). Such statements require much greater 
detail and context to enable resource agencies to develop appropriate mitigation 
m e a s u r e s .  

The Project Impacts on passage/entrainment section references an 
evaluation from 1984 that showed the South Cow facilities provided adequate 
passage and protection for anadromous fsh. Actual methods and data from the 
study performed over 20 years ago are not provided In support of this statement. 
Similar to the field of instream flow assessment, salmonid fishway criteda have 
changed dramatically in the past two decades and this issue should be revisited 
using modem technologies. 

Beyond the PG&E studies referenced in the liP, we recommend SES 
conduct additional field work and analyses in the areas of (1) hydrology and 
aquatic habitat, (2) water quality and (3) fish passage. In the following 
paragraphs we provide the relevant authority and rationale for these 
recommendations. We also describe appropriate methodologies for addressing 
each resource area. 

Hvdrokxw - Aquatic Hsbit~| 

Fish and Game Code Section 5937 reads in part, "The owner of any dam 
shall allow sufficient water at all times to pass through a fishway or, in the 
absence of a fishway, allow sufficient water to pass over, around, or through the 
dam, to keep In good condition any fish that may be planted or exist below the 
dam." The Fish and Game Code defines "fish" as *wild fish, mollusks, 
crustaceans, invertebrates, or amphibians, including any pert, spawn or ova 
thereof." (Fish and Game Code ~15). 

The bypassed reaches of the Project are not currently gauged. Existing 
flow data is limited to the amount which is diverted and the amount required to be 
bypassed. In the case of the Old Cow (or Kllarc) diversion, the main canal can 
handle up to 52 cubic feet per second (cfs). Over the pest 20 years, the canal 
diverted an average of 32 cfs from Old Cow Creek as measured below the 
current required bypass release of 2 cfs. The amount released beck to the creek 
is less than 6 percent of the average amount diverted for power production. In 
the case of the South Cow Creek Diversion, the main canal can handle 50 cfs 
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and, over the past 20 years, diverted an average of 32 cfs, again measured 
downstream of the bypass release. The bypass requirement on South Cow 
Creek, through the fish ladder, varies from 2 to 4 cfs (depending on water year 
type) or from 6 to 11 percent of the average amount diverted for power 
productbn. 

The scientific rationale for the current bypass requirements is not provided 
in the liP. Given our current understanding of the ecological processes tied to 
hydrology, we cannot concur that flows of 2 to 4 cfs are protective of aquatic 
resources. Flows influence a wide range offish habitat conditions including 
thermal refugla in critically hot months, the availability of edge habitat for newly 
emerged fry, and the timing of spawning activities. Hydrology also influences the 
composition of riparian vegetation and streambed substmte. The DFG maintains 
that, given the magnitude of the Project's diversions, such bypass flows have had 
and will continue to have significant impacts on the aquatic resources of Old and 
South Cow creeks. The DFG requests that SES establish the relationship 
between Project operations that influence stream hydrology and downstream 
aquatic and riparian habitat conditions (e.g., water quality, fish distribution and 
abundance, fluvial geomorphology, and vegetation distribution and abundance) 
utilizing current ecological principles and theory. An understanding of the 
relationships between flow and the natural resources will be an essential 
component of any new license application, which must include a bypass flew 
regime adequate to maintain and enhance the aquatic and dpadan resources of 
Old and South Cow creeks. 

The first step in determining an adequate bypass flow regime is 
synthesizing an unimpaired hydrogmph to provide the ecological foundation for 
management decisions. The DFG supports Impiemanting a flow regime with 
seasonal variations patterned after the unimpaired hydrograph to help restore 
normative habitat conditions in a regulated system (see Stanford, et al., 1996). 
Determining the unimpaired hydrogmph is a challenging task on this system, 
given the lack of gauges in bypassed channels and the added complexity of an 
adjudicated system. Actual flow measurements should be taken. Such field data 
will be essential to calibrate estimates of flow from existing records. Year-round 
flow measurements are particularly relevant in the bypassed reaches since, from 
a hydrologic parspective, these are both the most heavily impacted portions of 
the Project and currently the least quantified. 

Specifically, we recommend installation of a U.S. Geological Survey 
approved gauge in the bypassed reach of South Cow Creek as soon as feasible. 
It is our understanding that the gradient and sediment load of Old Cow Creek 
preclude installation of a permanent gauge in that reach. We would accept 
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weekly use of handheld flow meters for as much of the 2005-06 water year as 
can be monitored without exposing field staff to hazardous conditions. Flow 
should also be measured at stations that bracket all significant diversions (such 
as the two project canals) and inputs (such as North Canyon and Mill creeks and 
powerhouse discharges). Beyond the two locations proposed in PG&E's May 
2003 Study Plan document (the Kilarc powerhouse on Old Cow Creek and above 
the diversion dam on South Cow Creek), we recommend that flow monitoring 
stations also be placed above the Kilarc diversion dam and below the confluence 
with North Canyon Creek on Old Cow Creek and below Mill Creek and upstream 
of the confluence with Hooten Gulch in South Cow Creek. Information from 
these added stations will facilitate extrapolation from the synthesized hydrology 
as well as providing a means of verifying estimated flows. 

Once created, the unimpaired hydrograph will provide a basis for 
determining the impacts of the Project on the hydrology of Old and South Cow 
creeks as well as informing additional studies such as instream flow, aquaUc 
habitat, and water quality. To facilitate the first objective of undemtandlng 
hydrologic Project impacts, the basic Project hydrology should be presented as 
the daily average flow (both unimpaired and actual) and segregated into the 
three standard water year classifications of wet, normal, and dry. Water yeem 
should be classified with an unimpaired flow of 125 percent or greater equaling a 
"wet" year;, an unimpaired flow greeter than 75 percent and less than 125 percent 
equaling a "non'nal" year;, and an unimpaired flow of 75 percent or less equaling a 
"dry" year. To help understand the project effects on the magnitude, duration, 
and timing of flow, we recommend utilization of the *lndicatom of Hydrologic 
Alterations" (IliA) method developed by Brian Richter of the Nature 
Conservancy. The Il iA program should be run using the synthesized unimpaired 
and actual hydrology. 

Once the unimpaired hydrogmph is synthesized it should pmvtde the 
range of flows to be addressed in the proposed "Physical Habitat Simulation" 
(PHABSIM) of the instream flow study. We also recommend that the PHABSIM 
study include collection of at least two sets of velocity data. While a middle 
calibration flow may be used to reliably predict habitat available at lower flows, 
based on our experience, we question the reliability of using such flow data to 
extrapolate habitat estimates upwards. 

The transect selection protocol for the instream flow study is not provided 
in the liP but it should be representative of the variability both between and within 
different mesohabltat types (e.g., run, riffle, pool) to be statistically valid. This will 
require habitat mapping of the Project area. The most useful habitat information 
would be acquired during moderate unimpaired flows. Based on the preliminary 
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flow estimates provided at the back of PG&E's May 2003 document, the average 
unimpaired low flow during the past 50 years in September and October ranged 
between 25 and 35 cubic feet par second (cfs) in Old Cow Creek and between 
55 and 65 cfa in South Cow Creek. Under current operations, the base flows in 
the bypass reaches are between 2 and 4 cfs. While flows of less than 5 cfa 
facilitate stream access and observation of substrate, we do not expect mapping 
conducted under such extreme flow conditions to provide representative habitat 
types. We recommend that aquatic habitat mapping be performed at flows of at 
least 30 cfs In the Old Cow bypass reach and at least 50 cfs in the South Cow 
Creek bypass reach (i.e., at the lower end of the unimpaired hydrogreph) in order 
to capture a more representative assessment of habitat type distribution. Any 
data gaps resulting from constraints created by moderate flows, such as impaired 
water dadty or reseamher safety issues, could later be addressed with a 
supplemental mapping effort at the base flow. 

The instream flow study should model available habitat for the two 
resident bout species and "anedrornous salmonids" on both Old Cow and South 
Cow creeks. As presented previously, until appropriate fish sampling data 
reasonably establish the absence of steelheed in the Project area, the DFG 
considers Old Cow Creak to be potential steelheed habitat. Given their special 
status (i.e., federally threatened), Central Valley steelheed trout habitat 
requirements will be an important factor in future flow management decisions not 
only in the currently occupied Project habitat (i.e., South Cow Creek) but also in 
the potential/restorable Project habitat (I.e., Old Cow Creek). Therefore, we 
reiterate our recommendation for modeling weighted usable area for anadromeus 
salmonlds in all portions of the Project, not just South Cow Creek. 

Water Quality 

The California Fish and Game Commission's policy on water provides, 
"The quantity and quality of the waters of the state should be apportioned and 
maintained respectively so as to produce and sustain maximum numbers offish 
and wildlife." (Policies adopted by the Colifomia Fish and Game Commission 
Pursuant to Section 703 of the Fish and Game Code, Water.) Based on the 
information provided in the liP, weekly water tempamture maximums within the 
Project boundaries on Old Cow Creek can exceed 20 ° Celsius (C), well above 
the preferred range for steelheed (Bjomn, T.C., and Reiser, D.W., 1991, and 
Raleigh, R.F., et al., 1984). Water temperatures in South Cow Creek are even 
mere compromised with maximum summer water temperatures approaching the 
lethal threshold for steelhead (24°C). Given the range of temperatures 
documented in beth drainages over the past several years, determination of 
Project impacts on summertime water temperature will be essential. 
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To implement a water temperature monitoring program we recommend 
temperature recorders be spaced at least every mile along the bypass reaches to 
provide an estimated rate of change in temperature per mile as wall as absolute 
values. To be able to isolate Project impacts, it will be necessary to monitor 
water temperatu~'es immediately above Project diversions as welt as below the 
mixing zones created by Project discharges. 

Once SES establishes the existing rate of change in water temperature 
and isolates the impacts of the various diversions and tributaries, we recommend 
combining the data with the hydraulic Information to be collected to allow 
modeling of the daily water temperature minima, maxima, and means under a 
range of flows. The range of flows modeled should include, at a minimum, both 
those provided under current operations as well as those that would exist without 
the Project in order to be able to quantify Project impacts on water temperature. 

Fish PCssage 

Fish and Game Section 5900 et seq. sets forth the provisions enacted by 
the State to provide safe, timely and effective fish passage, In particular, §5931 
requires owners of dams to construct a suitable flshway that meets the DFG's 
satisfaction to provide free passage over or around any dam. Fish and Game 
§5980 et saq. further requires installation of screens that meet DFG criteria on 
any conduit that diverts water for hydroelectric generation. 

As mentioned previously, PG&E's Passage Barrier Study should provide 
an inventory and catalog of potential fish passage barriers within the bypass 
reaches to complement the general aquatic habitat study. The geographic scope 
of the proposed study is too narrow. This Project provides fish passage fadlitk~ 
at only one of the Fwe diversions, namely the South Cow Creek diversion. The 
other four diversions represent potentially signifioant barriers and need to be 
evaluated for purposes of designing appropdate mitigation measures. The 
effectiveness of the South Cow ladder installed in 1984 has not been reevaluated 
since the initial study. The current effectiveness of the passage fadlities at the 
South Cow Creek diversion should be assessed for both anadromous and 
resident species under a range of flows indudtng when'the diversion is just 
beginning to spill. 
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Summary 

This completes our comments on the liP prepared by SES. We 
appreciate the opportunity to comment on the studies necessary for relicensing 
of the Kilarc-Cow Creek Hydroelectric Project. My staff are available to consult 
with SES regarding design and review of specific studies. If you have any 
questions regarding the above comments and recommendations, please contact 
Staff Environmental SdenUst Annie Manji at the letterhead address or telephone 
(530) 225-3846. 

Sincerely, 

DONALD B. KOCH 
Regional Manager 

Enclosures 

cc: Sea page fourteen 
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CC: Ms. Magalie Sales, Secretary 
Ms. Emily Carter 
Federal Energy Regulatory Commission 
888 Flint Street, N.E. 
Washington, DC 20426 

Messrs. Steve Edmondson and 
David White 

National Madne Fisheries Service 
777 Sonoma Avenue, Suite 325 
Santa Rosa, CA 95403-6528 

Mr. William Foster 
U.S. Fish and Wildlife Service 
2800 Cottage Way, Room W-2605 
Sacramento, CA 95821-6340 

National Park Service 
600 Hardson Avenue, Suite 600 
San Francisco, CA 94107 

Mr. James Canaday 
Division of Water Rights 
State Water Resources Control Board 
P.O. Box 2000 
Sacramento, CA 95812-2000 

Ms. Beth Doolittle 
Central Valley Regional Water 

Quality Control Board 
415 Knollcrest Drive, Suite 100 
Redding, CA 96002 

Mr. James McKinney 
California Energy Commission 
1516 9th Street 
Sacramento, CA 95814-5512 

Mr. Lowell Watros 
Redding Electric Utility 
P.O. Box 496071 
Redding, CA 96049 

Mr. Steve Nevares 
Pacific Gas and Electric Company 
Mall Code N11D 
P.O. Box 770000 
San Francisco, CA 94177 

Mr. John Baas 
JW Associates, Inc. 
747 Snowden Court 
Walnut Creek, CA 94598 

Ms. Kelly Catlett 
Fflends of the River 
915 20th Street 
Sacramento, CA 95814 

Mr. Chuck Bonham 
Trout Unlimited 
828 San Pablo Avenue, Suite 208 
Albany, CA 94706 

Mr. David W. Albrecht 
198 Sprucemont Place 
San Jose, CA 95139 

Mr. James Moiler 
Westem Shasta Resource 

Conservation District 
6270 Parallel Road 
Anderson, CA 96007-4833 

Mr. Stephen Puccini 
Department of Fish and Game 
1416 Ninth Street, 12th Roor 
Sacramento, CA 95814 

Messrs. Mark Stopher, Steve Turek 
Randal Benthin, Mike Berry, 
and Steve Baurngartner 

Ms. Annie Manji 
Department of Fish and Game 
601 Locust Street 
Redding, CA 96001 
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State of California - The Resou~es Agency 

DEPARTMENT OF FISH AND GAME 
http://www.dfg.c~gov 
eOl Locu~ 8uwt 
Red.rig, CA g6001 
(530) 225-23O0 

June 18, 2003 

Ms. Angela Risdon 
Kilarc-Cow Creek Relicensing Project Manager 
Pacific Gas and Electric Company 
P.O. Box 770000, Mail Code N11C 
San Francisco, CA 94177-O001 

GRM DAVIS, C.,overr~ 

" "  . v ( "  

" ; ' U  , v . .  . - ) [ ' ~  . < ,  

" < ' ~  , - )  \ - ; . . . ,  

Dear Ms. Risdon: 

Comments on Revised Study Plans, Pacific Gas and Electric Company's 
Kilarc-Cow Creek Hydroelectric Project (Project) 

Federal Energy Regulatory Commission (FERC) No. 606 

The Department of Fish and Game has received the May 2003 revised study plan 
document distributed by Pacific Gas and Electric Company (Licensee) for the subject 
Project. We appreciate the opportunity to review anti Comment on the study plans the 
Licensee proposes to implement as part ofthelr rellcensing effort. In general, the study 
plans appear to present a comprehensive approach to documenting the impacts of the 
Project on fish and wildlife resources In the Old .and South Cow Creek drainages. 
However, for three interrelated studies Involving hydrology, aquatic habitat, and instream 
flow, we have concerns about the adequacy of the proposed methodologies. Given the 
accelerated schedule for this rellcensing, we understand that field work is underway and 
that you anticipate completing all studies this year. In an effort to provide timely input, we 
offer the following brief comments on three studies.inparticular. 

Understanding unimpaired hyclrology Is fundamente| toJnterpreting impacts of 
flow regulation on natural resources. This Project is handicapped by the lack of historic 
flow information and will be relying heavily on asynthesized hydrograph. The stream 
flow monitoring study (Study #1) proposes to place hvo continuous flow monitoring 
stations within the Project boundary at the KIlarc powerhouse on Old Cow Creek and 
above the diversion dam on South Cow Creek. These stations, along with biweekly 
measurements by Licensee personnel and powerhouse production informaUon, will be 
used to calibrate and ground truth the synthesized hydrograph. The study is already 
limited temporally by having less than one year's worth of empldcal flow measurements 
within the natural creek channels. To also limit the study geographically by monitoflng 
only two continuous stations exacerbates an already data limited situation. Ideally the 
study should measure flow at stations that bracket all significant diversions (such as the 
two project canals) and inputs (such as North Canyon and Mill creeks and powerhouse 
discharges). Beyond the two locations proposed in your May 2003 document, we 
recommend that continuous flow monitoring stations also be placed above the Kilarc 
diversion dam and below the confluence with North Canyon Creek on Old Cow Creek 
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Ms. Angela Risdon 
June 18, 2003 
Page Three 

Thank you for the opportunity to review and comment on the proposed study 
plans for the Kilarc-Cow Hydroelectric Project. We look forward to working with you and 
the other stakeholders to develop a balanced and complete license application, ff you 
have any questions regarding these comments, please contact Environmental Scientist 
Annie Manj! at (530) 225-3846. 

Sincerely, 

DONALD B. KOCH 
Regional Manager 

Enclosure 
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CC: Ms. Magalie Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, DC 20426 

Mr. Steve Edmondson 
National Marina Fisheries Service 
777 Sonoma Avenue, Suite 325 
Santa Rosa, CA 95403-6528 

Ms. Debbie Giglio 
U.S. Fish and Wildlife Service 
2800 Cottage Way, Room W-2605 
Sacramento, CA 95821-6340 

Mr. Harry Williamson 
National Park Service 
600 Harrison Avenue, Suite 600 
San Francisco, CA 94107 

Ms. Britt Fecko 
Division of Water Rights 
State Water Resources Control Board 
P.O. Box 2000 
Sacramento, CA 95812-2000 

Mr. Dennis Heiman 
Central Valley Regional Water 

Quality Control Board 
415 Knollcrest Drive, Suite 100 
Redding, CA 96002 

Ms. Jean Baldridge 
ENTRIX, Inc. 
590 Ygnaclo Valley Road, Suite 200 
Walnut Creek, CA 94596 

Ms. Nancee Murray 
Department of Fish and Game 
1416 Ninth Street, 12th Floor 
Sacramento, CA 95814 

Mr. Gary Smith 
Department of Fish and Game 
1416 Ninth Street, Room 1280 
Sacramento, CA 95814 

Messrs. Mark Stopher, Randal C. Benthin, 
Steve Turak, Harry Rectenwald, 
and Ms. Annie Manji 

Department of Fish and Game 
601 Locust Street 
Redding, CA 96001 
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Basic Sampling Design - Rule of Three Protocol 
Instream Flow Incremental Methodology 

Physical Habitat SimulaUon Model 

The applicability and utility of instream flow Incremental methodology/physical 
habitat simulation model (IFIM/PHABSIM) weighted usable area 0NUA)/dlscharge 
models and relaUonshlps is dependent upon adequately sampling mesohabltats 
present within specific river or stream (river) reaches, and the hydraulic and 
physical conditions within those mesohabitats. WUA/dlscharge relationships may 
be developed via one and two dimensional PHABSIM models. Basic sample size 
needs and study design(s) for one dimensional models are considered here. Two 
dimensional models and habitat suitability criteria, key components of PHABSIM 
analyses, are not considered hera. 

PHABSIM analyses involve sampling hydraulic and physical variables present In 
a river reach, simulation of these conditions at various river discharges, and 
Interpretation of the sampling characteristics and simulation(s) results. It is 
virtually impossible to measure 100% of the hydraulic and physical variables at 
specific discharges. Thus, it was necessary to sample subsets of such variables. 
For most one dimensional PHABSIM analyses, this is usually accomplished by 
partitioning the river under consideration Into generally homologous reaches, 
delineating available mesohabltats within each reach, and sampling spec'~c 
mesohabitat units available within the homologous river reach. Hydraulic end 
physical conditions within these mesohabitat units are generally measured along 
cross-sactlonal transects established within the units. 

Determining the number of mesohabitats and transects per specific mesohabitat 
to sample within specific river/stream reaches is of critical importance. 
Mesohabitat and transact sample sizes necessary to develop representative 
WU/Vdischarge relationships within prascdbed statistical limits may be 
statistically determined. This approach involves developing preliminary 
estimates of population vadanca and applying formulas such as the following: 

(FXS =) 
N = ~  

(ay) = 

Where: N = required sample size 
t = tabular t-value 
S 2 -- estimated vadance 
a = accuracy desired in describing the population 

parameters 
y = mean in a group of n samples 
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To use such a statistical approach effectively, it would be necessary to Identify 
sample size needs regarding the number of mesohabltats and types within each 
homologous reach as well as number of transects within each mesohabltat type 
and unit. Mesohabltat parameters such as type, length, width, water depth, and 
velocity (e.g., range, average, etc.), slope, edge type, etc., would need to be 
considered to statistically determine needed mesohabitat sample size(s). 
Parameters such as water depth and velocity, substrate, vegetation, cover type, 
distance to escape cover, distance to shear zones, etc. at specific stations along 
transects within each mesohabitat type would need to be considered to 
statistically determine transect sample size(s) 

A statistical approach to mesohabitat and transect sample sizes, while providing 
a statistically valid approach to determining sample size needs, could become 
lengthy and costly due to the complexity, frequency, and distribution of various 
habitat parameters being incorporated into PHABSIM habitat modeling and due 
to the requirement that estimates of population variances and sample means be 
determined before beginning actual sampling to form the foundation of sample 
needs. 

The Basic Sampling Design Rule of Three Protocol was developed to provide an 
acceptable approach to determlnlng sample size needs for PHABSIM streamflow 
assessments while minimizing assessment costs. The Rule of Three Protocol is 
intended to Incorporate effect~,e conslderetlon of mesohabitat and hydraulic and 
physical parameters occurrence and variability In the basic sample design. It is a 
systematic decision tree that provides stepwlse decisions to determining sample 
size needs. It is intended to provide effective and adequate consideration of 
microhabitat parameters and variability wtthln and between mesohabltats and 
transects to ensure these parameters are adequately sampled and to avoid high 
costs associated with a purely statistMal approach (e.g., developing preliminary 
estimates of vadanca and other population Information). 

The protocol is not a statistical approach to determining sample size needs. It is 
intended as an altamative to a statistical approach but also intended to be an 
approach that takes parameter vadabillty Into consideration. The protocol 
approaches sample size needs from the perspective that a sample of one does 
not allow for wtthln or between mesohabitat and/or transect vadability to be 
Introduced Into a model. A sample size of two would allow for some vadabUity to 
be Introduced, but results could be biased end/or misleading if a sample unit data 
were somehow not representative of the overall reach. A minimum sample size 
of three is required to develop an estimate of vadance and would minimize the 
potential effects of including biased/misleading sample units in the model. The 
protocol is intended to be applied in a collaborative manner. A minimum sample 
size of three mesohabitat units within each homologous reach, and three 
transects per mesohabitat unit is the default sample size if agreement regarding 
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sample size(s) cannot be reached. In specific cases, it may be appropriate to 
use less than or mere than three habitat units and/or transactsper unit. If the 
party conducting an IFIM/PHABSIM stream needs assessment disagrees with 
the protocol, use of a statistical approach to determining sample size needs and 
subsequent sampling is acceptable. 

Pursuant to the Rule of Three Protocol, the number of mesohabitat units and 
transects within each unit necessarily sampled for PHABSIM model development 
is dependent upon river reach homogeneity, and mesohabitat frequency, 
distribution, and vadabUlty. Protocol procedures are: 

• Partition the river segment in question into generally homologous reaches. 

Delineate all mesohabltat types (e.g., run, riffle, pool, etc.) throughout each 
reach at an unimpaired, moderate river discharge. Extremely low and high 
flows should be avoided for mesohabitat delineation 

• Prepare a frequency distribution of available habitat types par river reach. 

Evaluate specific mesohabltat types that may be hazardous to sample and/or 
that may be exceedingly difllculVImposslble to model. If all interested parties 
agree that specific mesohabitats should be deleted from subsequent 
PHABSIM sampling and modeling, determine how these mesohabitat types 
will be considered during stream needs assessment(s). AltemaUves Include 
interested parties agreeing upon a different assessment method If the type 
compdsas a significant amount of a river reach, and/or if the mesohabitat 
Includes an important function for target species; deleting these mesohabltat 
types from sampling, model development, and stream needs assessment(s); 
and assuming results of assessment evaluations for other mesohabitats will 
be applicable to mesohabitats that may be hazardous and/or may not be 
modeled. Document the decision making process, and conclusions. 

Evaluate the biological importance of each mesohabitat that compdsas less 
than 5% of the total linear distance of the homologous reach. Include 
biological significant mesohabitat types in subsequent sampling, 
WUA/dlscharge development, and streamflow needs assaesment(s). 

Prepare a sampling design for all samplable mesuhabitats comprising 5% or 
greater of the total linear distance of each homologous reach and 
biologically Important mesohabltat types comprising less than 5% of the 
total linear distance. 
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Ground truth each transect selected for sampling to determine whether the 
transect represents the mesohabltat unit, and samples the hydraulic and 
physical mlcrohabltats available wtthin the unit. Randomly select additional 
transects within the mesohabitat unit as needed with ground truthlng. 
Document the decision making process. 

Hydraulic and physical mlcrohabltat conditions should be measured along 
each transect at three distinct river discharges (e.g., low, moderate, and 
high). It is appropriate to evaluate whether it is necessary to sample three 
discharges. This detsrmlnation shall be based on the hydraulic and 
physical microhabitat variability present within rnesohabltat at the three 
flows, and shall be made collaboretTwely. If all parties cannot agree whether 
less than three flows should be sampled, three flows remains the default 
sample size. Document the decision making process. 

Proceed with hydraulic and physical habitat sampling, PHABSIM model 
development, and streamflow needs assessment(s). 
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4--5 (b) ~ CITY OF REDOING 

s/z,/o:~ ] REPORT TO CITY COUNCIl .  

DATE: June I0, 2005 

CODI~: 1~-.120--050 

FROM: mcctric Utility Director 

Sb'BJZCT: l ~ l u ~  to decli~ filing of 
N o ~ e  o f l n t ~  for Kihw~ 
Cow C~ek H ~ i c  
l:~roj~., FERC Project No. 
606 

R~ommmsdag~ 

Raiding Electric Ufil/ty ( R I ~  staffmccmmmds tlm the City Coun~ decline to file a notice of  
mtmt in the Fede~  ~ s ~ y  ~ C o m m i m u  ( Y ~ C )  hems/rig proam ~ th~ Kitar.Cow 
¢ n ~  ~ o ~ : U i c  ~'n,jccC 

~ GM & ~ (PG&~ is i o ~  sppmxim~te~ ~0 mil~ rest o f ~  n~r  Wldmm~ 
~ K i t ~  ~ j ~ t  to t~  5 mesffiw~ 0~W) o f ~  cffip,~y m i  ¢~m/~  of  two ~ 
m i  ,moc ia~  ~ m &  point.ks m l  fodm~ ~ g . i l ~  ~ m Old Cow Cr~k w u  b ~  
in 1904mdhm a c ~ y o f 3 . 2 M W .  TheCowCreck~c~Sou~CowCreekwulmilt 
in 1907 snd hss a c~psc/ty of  1.8 MW. Tho ~ m~ml  emsgy o u q ~  ofthis project is dmut 30 
m~I/c~ kWhotms e¢ s p p ~  4% of REU's mea~y ~ 

PG&B's c m n ~  F I ~ C  opam/ng livzs~ is mt to axp/m on Mmch 27, 2007. Due to the involved 
pmcm. to ota/n a ficmm mww~,  PGaI3 in m,  ly 200] beSm wodd~  with vmious m s k a m ~  
ami smource aSmcim. I ~ that p s o a ~  (coa/ng mvcnl  hmmhaia ofthoummds of dollars), it 
becmne clem" to ~ that uaw liccmm pmvis/om would reRlt in the im~ject no loaFr being an 
a~Imnic mzn~ ofpowcr. Oftbo m m y m w o r  ~ f i o m s c ~  acoupkoftbc~ 
~ o  "mio~ mmdom. ,  to w ~  o t x m / ~  t ~  p m j ~  b ~ m d  ~ -  m m  o f t ~  ~ ~ ~ ~ 
mal~ smae. lrm~ the ammmt of wat~ mmda~d to s ~ / i n  the m~ural ~ o f f l~  Old Cow 
Creek mad South Cow Creek ~ ~ fish Imbitm rm~m fl~m 6 to I0~ of the na2m~ flow 
depaxlins on the mmoa oftbe ~m m~d/or how wet or dry the ws~ ye~ hm bern. The mpectaf 
~ w  uvcme m ~ m ~ a  t m p ~ d b y t ~ n m m ~  ~ w o ~ l d b e h / g ~ b y a  f ~ o r o f l 0 ~  

The nmouf~ ~ includo tho U.S. Depmmm~ of Commmm Nmioml Ocm~¢ ~ d  
~ ~  (NOAA), N~loml  ~ Faherla ~ S t ~  W ~  

C o n ~ l  ~ (SWRC~), ~ Dqa~amm ofF'rob ~¢1 G~mo (CDF(~, m~l the United 
Strum Fish taxi Wildlife Service (USFWS). 
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~pm ~o C~y Cmm~ (~m 2L 20~, mm~0 
- r~ar~-Cow C~ ~ ~ 

~e I0, 2005 
PaSe2 

very liale wa~r for pow~ Smera~n. Suah a Imlp incn=~ in wmr staying In ~e su~n beds md 
mt Soi~ ~ush the divemon eana~ to the pow~ ho~es ~M ms/ly by iU~f~ ~ ~ 
une~onomkal 

Simptypu~ o z  mUu~ Proj~ under mose cperming conditions wou~d uo~ produ~ ~ ~ 
hou~ of  ene r~  to cover the corn of  upKmdin& malntalni~ mzl operating the fscilifim ~ e n  in 
~ ' s  high cmt pow~  minim. On U~p of  that, mmy p l ~ i c a l  attfilz~m of  the project were 
mq~,mi ~o have to be modified. For example, a fish kdder bm'~ in 1980 ca South Cow (~mk 
appem to not provide adequate ceedifiem fer memtasful fah I m S a ~  The facilities in Old Cow 
Creek have m fish ladd~ 8t tl l  md ~ ~e i f l eaat  c~Itnl e o m  woeid be incened by the 
lzroject to cc~ect these defleiemcies. Please see the atmdml l e t ~  flora the National Marine 
Fisheries Savice to P ( ~  n~mling the ~ o n e d  issue and other pmjuct ~ t s  
expemzd to be pm~ of  the m ~ m s i n g  proems. 

As/de from them direct impact iuaeu ~ above, the Kila~ lhojec~ over the la~ I00 yemu 
has sere a numb~ of conflices over water uses. The Cow Creek Watemhed se~ves agrieultmal, 
d m ~ e ~  ~ d ~ w e r  ~ n e e d ~  rnme ~ a m m  ~ m the a d j ~ e ~ i ~  o f w ~ . t s h ~  
on Little Cow Creekin 1932, Osk Run Cteekin 1932, ~ o v ~ C l e e k i n  1937, a~d the Old Cow/Soulh 
Cow Creek systan in 1969. The ~ o ~ C o w ,  OskRm, and Clever C~eeh i d m ~ e d  
n ~, 2~, and ~ w a ~  ~Sb~, m p ~ v e ~ .  The ~ o f ~  riSlm ca ~e Oid/Soum C.~ 
Creek ~ estsblkhed l if t  water ti81~ ca fltme ~eenm.. tmynew l i e e m e ~ w o u l d  
p~blylmv~ ~ ~ ~l~w ~ll ~ w ~  w~l~ ~is~l. W ~ i m ~  

As a nmk of all throe imum, in mdy 2005 I~3&B md ~e vadous rmo~ue asmcim ~ an 
.sternum which co~d ~.d to the ~ oft~ Kite l~oje~ Upm dec~m~ou~ 
~ asreemeat deeipa~l that all of I'G&E's Kil=~ P~e~ wm~ ~hm to be used f~r ~ 
addifioml habitat for the fedend limd spt~S nm Chinouk sahmn and steelhead W~uL 

Should the C~ Council amhodze P.ZU to ~ the ~ut step by immnS a Notice of~ m ~ 
FERC r e ~  pmcem? The filing d~d]/ne for the N~ice ofln~ is July 7, 200~. 

. l ~a~ t  l~,~J' to fi lo a l q e ~  o f  ~ "Fr~ ~sp lk~km o f t l u  alteem~ive is t l ~ / t  l ~ v ~  
it/s m t l~  be~ ~m 'e~  o f f l~  Cfl~ Ceee~  to mira" i r ~  t l~  FBI~.C r e l k e m ~  lxz~:m ~ ~ 



Jnofflclal FERC-Generated PDF of 20051125-0025 Received by FERC OSEC 11/21/2005 in Docket#: P-606-022 

P.q~on to C~y Cmm~ (~m~ 21.20~. mm~SlO 
- z/~.-cow c n ~  H~e~ec~c em~ect 

~m ~ 0 S  
~ 3  

. Do no~ direct REU to me a Nol/~ of Inm~ TIne implication of th/s altemafivu is t l ~  lhe 
City C, ounc/1 does not beUevu it is in the best imea~st of ~he City to e n ~  i~o the FERC 

Filing a Notice of Intmt in the Fl~tC mliceming prooms fur the Ki]a~ Project w~ ~ ~ ~ 
sWp in amul~-ye~ effatt c m ~ 8  mywhees ~ m  me ta l  h u n d ~ c m ~ l d a l l m  to s e v e ~  
doIlaes withe~ a paran~eed pei~ve outcmne at the end oftlm proems. REU is aclively wudm~ 
on an e~ing b~is oth~ IX.Vet sul~ly l~ujee~ Fe~ exm~le, ehe ~e~m ix=du~ ofwind ba~l 
mmzy  mxkUzd, tz, z z, m Mod o-Sm  C -t Ui S (MSR) 
PPM. F.xplorxti~ ~b r t s  such m th~ K i l ~  Project m not lx:rt oftbe FY06-07 bud~t, ~ 

~ l u f ~  

The K~a~ Pmg~ ~ p~aded mm~ ymm ofcoa eHm~ve po~r ~ I~3aB a Hov~v~, 

I~ tl~ case. Tl~t coupled wilh tim mcertxin o m ~ m e  ofa  imsthy FB/tC licmsinS l z o ¢ ~  md IZw 
w ~ r  u ~  compk:xiti~ for such a mxll  portion o~HU's  z~oan:e pmtfolio, REU mfl'mcommmds 
thin t ~  City C o m ~  does not dbect RHU to file aNoti~ oflatmt in the l q ~ C  ~ ~ .  
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efg.lla~ ~ Tee S m l e ~ i a  t ~  ~ is u m a b ~  w~h ]oemly e¢ uaeemelldat~ 
vok, aaicmma'ial m d s h a l e ~ b e d ~ u d r .  T h e l e m ~ p e i n t m q h e ~ e ~ u m ~ a t m  • 
~ ~ ~ 5.s.fm ,bo~ the ~ e~e~ v n m / ~  ~ e e ~ 6 f e = ~ e t  
( p e a m i a l ~ a  e ~  ~ efd~s d~nt~ was d/i~s:ult to p p  ~ low 0ews in u ~ a  
~ e ~ , a ~ y v n a ~  aet ~ ~e lmlv ,  o f . u ~ m ~ s m i ~  n e ~ , - , ~  b , e = ~  e = b . ~  
poelwas zined wlth ~ ~ a k  At ~ t~m e f t -  ~ a ~ n m  ~ue w u  I m e a ~  

bn~ks leeu . .~  minus lint ~ -  IkDs. 0e~ .  md.mutequmt mu~ wesld h3a~y inmme - ~  
~ , d ~  In cent.lame, we @ a e t l ~ i ~ u  ~is  w s t ~  to ~ m al~elete ~ 

We Io~k fenv~l  to th* ~ e l~mmdty b m  q m c y m m ~ l .  2t is met h e ~  emt e a 6 a l  th ,  
~ mue, /q  the , ~ v =  Isams c m  be dheusa~ia  rams d s ~ l  md ~ . a m d  h -  ade'tekml study 
of eth~ m i r e s  a m i d  to in a t h~b ,  fashte~ " ~  is m m a m y ~  m ~ u  that she~t ~ m  
measmus to n~du~ ~ aveld h a l ~ m  t~ - - t , . - - - ' m d m e ~ e ~  , ~  in plato this amain  md the 
st~,asms,a~fiad/ssst~b,]~msor.~..i'" - - -  . -" m . m / v s ~ l a m m L  

~ merma~tbyw m a t  ~ l a ~ n v . ~ s , a ~ ~  ~ obes, e ~  ~ e =  

~,dmn, eww.A~. H)uo h n ,  queries ~ . e m e  ~ m ~ a .  pteuu emtm 
I~x. ~ - ~  r~hneudsm st t'/0"~ Y / ~ e O .  

~ Cmm~Idi~ 

s~=~ • ~ z~=~. n ~ , ~ ~  l~a~ c~=~=w • 

i~,,n~ B~mm. I~OAA l~d:e~s 
•mic Itelw.NOAA ~ 


