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Attachment C is Table 3-1 from the Report, with the relevant entries for production well #186
and production well #199 circled in red. This table lists the predicted groundwater level declines
that would result from historic Cal Am pumping and Eastwood Project’s pumping. | have circled
the entries in this table that show the estimated changes in groundwater levels that would result
from adding Eastwood Project pumping to Cal-Am’s Cafiada #2 well on production well #199
and production well #186 after 100 days of continuous pumping.

The change in the location of the Eastwood Project pumping from Cal Am’s Cafiada #2 well to
the new Eastwood/Cafiada well would cause almost immeasurable changes to the values circled
in this Table 3-1. Specifically, there would be a slight increase in the drawdown at production
well #199, because the pumping would be a little closer to this well. However, the additional
drawdown caused by the Eastwood Project at production well #199 still would be less than the
0.21-foot estimated additional drawdown listed in this table for production well #186, because
the Eastwood/Cafiada well would be more than 219 feet from production well #199. Because the
Eastwood/Cafiada well would be slightly farther from production well #186, there would be a
slight decrease in the drawdown at production well #186. Also because the Eastwood/Cafada
well would be slightly farther away from the Carmel River than the Cal Am Cafiada #4 well,
there would be a slight decrease in the drawdown at the Carmel River.
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Attachment B
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1. Numbers assigned to the private pumping zones are not real well names or IDs. They are numbers provided and used
by West Yost Associates in order to identify the different private pumping areas. Those areas with more than one well were
assigned one identifying number.

2. Private pumping zones with pumping totals were obtained from Monterey Peninsula Water Management District
(MPWMD) (March, 2013).

3. Private production well locations were calculated based on the centroids of each pumping zone with a value greater than

FIGURE D-2
Eastwood/Odello Water Right
Change Petition Project

PRIVATE PUMPING 2012 AND

<4‘N%
: 2 *  WELL DISTANCES FROM
Scale in Feet CA NA DA #2

PXW 00GUEN 2 T0Z BUIdWNG SeoUBISIANOM AaINDINGTO0E L0 SoMBIT 11005 ehSaINBINS [D\EAT MO UOUBH OlBPO £0-E1-00\S90IN0SaY ISTEM ABINESEN GGG\STUBTOV N JBWISIE Wd 2G.0v: T E102/61/9 .POAES JSE1

Confidential: attorney-client and work product privileges.



Attachment C

Table 3-1. Summary of Predicted Groundwater Level Declines Resulting from Historical Cal-Am Pumping and Eastwood Assignment Pumping

do A Ba A g Drawdo Afte Difference
Distance Ba eP Drawdo A 00 da P P Drawdo A 00 da 0 Drawdo ease
P ping e Obse on Po ping e, gp da of P p P ping e, gp da of P p P ping 0 Da Afte 00D 00 d
Odello 68 NA
River 310 0.21 0.27 0 0
Canada 2432 2478
/ River\ 121 10.92 12.96 11.13 13.21 0.21 /0.25\ 1.9%
| P199 ] 360 7.2437 9.27337 7.38071 9.44877 0.14 [ 018 ] 1.9%
\P186/ 219 8.92 10.95 9.09 11.16 0.17 \0.21/ 1.9%
P209 923 4.13 6.11 4.21 6.22 0.08 0.12 1.9%
Cypress 1617 1682
River 137 6.34 7.62 6.60 7.92 0.25 0.31 4.0%
P130 465 3.77168 5.034 3.92329 5.23636 0.15 0.20 4.0%
MWWS 759 2.76 4.01 2.87 4.17 0.11 0.16 4.0%
P161 877 2.47 3.70 2.57 3.85 0.10 0.15 4.0%
Pearse 1876 1916
River 477 3.80564 4.83876 3.88678 4.94193 0.08 0.10 2.1%
P143 303 4.58 5.62 4.68 5.74 0.10 0.12 2.1%
P122 584 3.46 4.49 3.53 4.59 0.07 0.10 2.1%
MWWS 767 3.00 4.02 3.06 4.11 0.06 0.09 2.1%
Schulte 1690 1730
River 95 5.21 6.05 5.33 6.19 0.12 0.14 2.4%
P142 296 3.62 4.46 3.71 4.57 0.09 0.11 2.4%
P136 446 3.05 3.89 3.13 3.98 0.07 0.09 2.4%
P155 860 2.14911 2.97753 2.19998 3.04801 0.05 0.07 2.4%
Begonia #2 1322 1389
River 275 3.21947 3.95709 3.38263 4.15764 0.16 0.20 5.1%
P89 851 1.83 2.56 1.92 2.69 0.09 0.13 5.1%
P90 425 2.67 3.41 2.81 3.58 0.14 0.17 5.1%
P91 812 1.89 2.61 1.98 2.75 0.10 0.13 5.1%
Berwick#9 1014 1054
River 357 2.28722 2.9238 2.37744 3.03914 0.09 0.12 3.9%
MWMVM 275 2.56 3.20 2.66 3.33 0.10 0.13 3.9%
P73 692 1.60 2.22 1.66 2.31 0.06 0.09 3.9%
CAWellB8 880 1.35 1.97 1.40 2.05 0.05 0.08 3.9%
Berwick#8 701 769
River 301 1.25841 1.55915 1.38048 1.7104 0.12 0.15 9.7%
MWKM 678 0.86 1.15 0.94 1.27 0.08 0.11 9.7%
P74 445 1.06 1.36 1.17 1.50 0.10 0.13 9.7%
CAWellB9 880 0.73 1.02 0.80 112 0.07 0.10 9.7%
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Appendix I

Carmel River Steelhead Evaluation Addendum
providing review of comments submitted
regarding Eastwood/Odello Water Rights Change
Petition on Carmel River steelhead
(Oncorhynchus mykiss) draft Environmental

Impact Report
(HDR, 2015)
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H)R ONE COMPANY |Many Solutions

Memorandum

To: Denise Duffy, Denise Duffy & Associates
From: William Snider, Senior Fish Biologist HDR Inc.
Date: February 13, 2014

Subject: Carmel River Steelhead Evaluation Addendum providing review of comments
submitted regarding Eastwood/Odello Water Rights Change Petition on Carmel River
steelhead (Oncorhynchus mykiss) draft Environmental Impact Report

This technical memorandum addresses several comments concerning the potential effects of
the Eastwood/Odello water rights change project on Carmel River steelhead as they are
described in the draft EIR. These comments are summarized into two questions

1. Would the project significantly affect young-of-the-year (YOY) steelhead over-summer
rearing in the affected reaches of the Carmel River?
2. Would the project significantly affect migration of YOY steelhead to Carmel River lagoon?

The issue raised by Commenters regarding effects on the South-Central California Coast
steelhead Distinct Population Segment (SCC steelhead DPS) can be summarized in the form of
the question: “How would the Project diversion affect YOY fish as they enter the over-summer
rearing period?” Potential effects include:

1. Reduced opportunity for YOY steelhead to successfully migrate to the lagoon

2. Reduced opportunity for YOY steelhead to migrate from and through the affected reach

3. Reduced survival of YOY through the period when the stream naturally becomes dry in some
reaches (i.e., independent of the Eastwood/Odello diversion) that can start as early as mid-
spring.

The Draft EIR recognizes that empirical data is unavailable throughout most of the SCC
steelhead DPS, that would directly address the behavior of YOY steelhead during the onset of
the over summer period. However, related observations of more general patterns of behavior
and conceptual descriptions of the environmental conditions and YOY steelhead responses
that characterize the period between emergence and over summer rearing have been reported
and summarized by various researchers and managers to fill a void in understanding steelhead
life history within the southern portions of its range. Most significantly, NMFS has
characterized these life history characteristics in in support of the South-Central California
Coast steelhead (Oncorhynchus mykiss) Recovery Plan (NMFS 2012).

Absent very much empirical information on steelhead life history in the lower reaches of the
Carmel River, the following discusses steelhead life history as it most likely occurs in those
reaches based on evaluation of literature representing similar streams and hydrologic
conditions. Specifically, life history is discussed based on literature that evaluated life history



characteristics and hydrologic conditions that typify many of the steelhead streams south of
San Francisco Bay

High winter peak flows and intermittent summer flows are typical for the stream networks
inhabited by O. mykiss in the Mediterranean climate, which is characteristic of the southern
part of its natural range, including the Carmel River (Gasith & Resh 1999). During summer, the
flows in many streams within the southern portion of the steelhead range become intermittent
or dry up completely (Payne and Associates 2004; Spina et al. 2005). Boughton and Goslin
(2006) evaluated potential for over summering habitat within the SCCC steelhead DPS based on
stream gradient, summer mean flow, summer temperature, valley width relative to mean
discharge, and whether or not the reach occurred in alluvial soils. They determined that the
lower Carmel River, including the stream reach affected by the Eastwood/Odello Water Rights
Change Petition Project, had very low potential for over summer habitat. This determination is
consistent with NMFS (2002) which estimated that unimpaired summer flow conditions in the
affected reach would be 0.4 cubic feet per second (cfs) or less about half of the time. If the
stream was unimpaired by diversions, flows would likely exceed 0.4 cfs in the lower river only
during normal or above normal water years. In dry years the lower river would probably
continue to go dry after June or July (NMFS 2002). The annual drought-flood cycles that typify
the Carmel River in its unaltered and current state are critical to the understanding of steelhead
life history within the region and how the Proposed Project could affect the steelhead
population and its habitat.

The following discussion of steelhead life history in the Carmel River, as potentially affected by
the Proposed Project, is based on a synthesis of many observations, studies, and
conceptualizations of steelhead throughout its range, but with an emphasis on the southern
extent of the range, south of San Francisco Bay. Very little empirical data has been acquired on
steelhead in this region, aside from some long term adult counts and observations of juvenile
rearing, mostly during the late summer to fall. Pre smolt and smolt migrations have been
observed in a few systems — mostly in the northern most, wetter areas of the region. However,
most of what a steelhead is and does from emergence to emigration is poorly documented and
at the same time considered quite variable. The characterization of steelhead life history in the
Carmel River and how the Project actions relate to YOY steelhead during this period is based on
study of a collection of relevant information and the author’s on-going involvement with
steelhead investigations and management in the Carmel River since the mid 1970s. The
information supporting this discussion was obtained from numerous publications and reports
listed in the attached bibliography.

The freshwater life cycle of Carmel River steelhead begins when adults enter the river and
migrate upstream in search of suitable spawning conditions. Adult migration typically follows
the first breaching of the sandbar that separates the river from the ocean for most of the year.
Sometimes, the bar is breached mechanically to abate flood issues in the vicinity of the lagoon,
without anthropogenic interference, the lagoon would typically breach with the first substantial
flow, which could be as early as December or as late as April. When the bar is mechanically
breached, flows in the river are not always suitable for the adults to move upstream. Although
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recent improvements in substrate conditions within the lower several miles of the river have
allowed successful spawning to occur in the lower reaches when flow is insufficient to provide
passage beyond several critical riffles in the vicinity, it is likely that adults would migrate farther
upstream into the upper reaches of the river when flow is suitable for migration.

Typically, steelhead spawn in the upper reaches of a watershed, often in tributaries, where
perennial, colder flow is more likely. However, steelhead are also known for a vast variety of
life history behavior that can place spawning most anywhere within the accessible watershed.
Spawning location, either selected or dictated by extant conditions (natural or man-made), is
the first phase in the freshwater life cycle that can ultimately dictate success of subsequent life
stages.

Temperature is the primary factor controlling the rate of egg incubation. Spawning timing and
location can affect the temperature during incubation, and thus affect the timing of emergence.
Timing of emergence can affect early growth, which can affect behavior and survival. For
example, during drought or dry water years, lower river spawning likely produces early
emerging fish that would tend to grow relatively fast within a potentially rapidly declining
riverine habitat. Given that fry emergence from a single redd can occur over several weeks or
more, early emerging fish occupy the preferred habitat, which they will defend more
aggressively as they grow larger and as more fish enter the river in search of a space to live.
Given that this can occur while flows, along with living space and food availability, are receding
rather quickly, YOY dispersal can be rampant. Additionally, under these circumstances
mortality can also be very high. Observations in SCCC streams indicate that seasonal drought is
a common occurrence in the lower, often alluvial reaches, and that dispersal is associated with
declining flows and increasing temperatures (affecting space, food availability, food
requirements and other incentives for dispersal). Because these lower stream reaches tend to
dry up, with shallower habitats drying faster than deeper habitats, eventually any remaining
YOY are located in pool habitat (and possibly the lagoon) until the river reach completely dries
up, or the cool, wet fall initiates the next life stage (life history phase) — seaward migration and
preparation for marine life.

Specific information about when and under what conditions YOY enter the Carmel River lagoon
prior to the fall seaward migration is unavailable. Downstream migration has been observed
during the summer in Waddell and Scott Creeks in Santa Cruz County. However, the migration
appears to comprise fish older than YOY. Bond (2006) did not report catching YOY-sized
steelhead emigrating to Scott Creek lagoon during three years of survey, although Bond did
observe older juveniles moving into the lagoon during the typical low flow period (summer-fall).
Scott Creek steelhead life history is not directly comparable to that in the Carmel River for a
variety of reasons, including that Scott Creek typically sustains suitable rearing and migration
flows throughout the summer.

Based on the above discussion and results of the analyses of existing and project-related flow
conditions within the affected reach of the lower Carmel River, the two questions regarding the
effects of the Proposed Project on steelhead rearing and migration are addressed below.
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Juvenile Rearing

As presented by HDR (2014a and b), and Balance (2013), conditions within the affected reach of
the Carmel River rarely provide sustained, over summer juvenile steelhead rearing. The most
notable effect of the project’s diversion would be to extend the dry period by several hours or a
few days. However, under current baseline conditions (approximately the last 30 years), there
are an average of 1.4 days per year when Carmel River flow at the USGS gage is less than 0.16
cfs (the maximum expected sustained diversion rate of the project) but greater than zero. Only
2 years in the last 30 had more than 3 days with flows between 0 and 0.16cfs--1985 and 1986,
with 5 and 10 days respectively. These short very-low-flow conditions all were followed by a
month or more of zero-flow or dry conditions within the stream (see attached Balance
Hydrologics tables summarizing the USGS daily flow data).

Because juvenile rearing conditions rarely persist through the summer under existing
conditions, and because hydrologic analyses conducted in the EIR indicates that the project’s
diversions would not increase the occurrence of years when zero flow occurs in the affected
reaches, the number of years when zero summer rearing could occur also would not be
increased (nor would there be an increase in the number of years of persistent rearing if the
Project was not implemented). Therefore, no substantial decrease in the availability of over
summer rearing habitat in the affected reach would occur and, thus, no substantial decrease in
the number of juvenile steelhead rearing through the summer in the Carmel River would occur.

Juvenile Migration

Many of the comments on the Draft EIR related to effects of the project on steelhead are
concerned with YOY steelhead migration. Comments expressed concern that a reduction in
surface flow during the spring-summer period would adversely affect the opportunity for YOY
steelhead to migrate to the lagoon. The concern is that the lagoon provides a refuge for YOY
steelhead as flows recede and river reaches dry up, and that the Proposed Project’s diversion of
up to 0.16 cfs would adversely affect the migratory pathway from the affected reach to the
lagoon. The comment considers the 0.16 cfs diversion to be equal to a flow that could maintain
conditions for migration and that if the Proposed Project diverts the maximum diversion of 0.16
cfs, it would prematurely reduce or eliminate migration opportunities to the lagoon and, thus,
cause a loss of YOY steelhead.

First, as presented above, there are only 1.4 days per year on average when flow in the affected
reach is 0.16 cfs or less. Thus, if the diversion did incur a reduction in migration to the lagoon, it
would only extend the period when no migration could occur by 1.4 days. The following
discusses steelhead freshwater life history focusing on YOY as it likely occurs in the Carmel
River. Given the life history that likely occurs in the Carmel River (discussed above), the
potential change in flow conditions is unlikely to substantially affect YOY migration or reduce
abundance and habitat relative to existing conditions.

To identify effects of the Proposed Project on YOY steelhead migration, consideration is
provided to the conditions affecting the freshwater life stages (described above) between
emergence and fish preparing (physiologically and behaviorally) for entering the marine
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environment. This period of a steelhead life history primarily involves movement from one
habitat condition to another to accommodate fish as they grow. Recently hatched fry move
from the redd to nearby, shallow, low velocity areas, and as they grow, they move to faster,
deeper areas. Beginning with the initial movement from the redd, density and or habitat
limitations can cause the recently emerged fish to move well beyond the natal area. As the fish
grow, they become more territorial, and less dominant fish (which are more abundant) are
dispersed from the natal area. Thus, the majority of YOY steelhead movement is likely the
result of displacement which can perpetuate as long as conditions occur that encourage and
allow this population dynamic to occur, with fish continuing to attempt to establish territory in
a somewhat nomadic behavior (i.e., establishing territories as they move downstream and
displacing non-dominant fish).

Downstream movement of YOY steelhead is not considered intentional, but reactive and
involuntary. In other words, downstream movement toward the lagoon likely is non-volitional.
If density or food availability were different, incentive for movement would be different. Fish
congregate in the lagoon or in pools as flow recedes — but it doesn’t appear to be their
purposeful destination. Rather, the location of fish occurring in pools or the lagoon as flows
recede likely is a function of reduced habitat and food availability, as well as density-dependent
factors as stream reaches begin to dry up during the summer (sometimes late spring). Although
not empirically observed or studied, fish appear to move from the shallower riffles and glides
into pools as flow recedes and remain there until the pool dries or warms, or flows increase
potentially during the following fall. Based on the timing of the proposed diversions, hydrology
under existing conditions, life history characteristics of steelhead, and behavior of YOY
steelhead, the effect of the diversion would likely occur when conditions that promote
occupation of pools has already taken place. Specifically, the diversion likely would occur when
conditions between pools downstream of the affected reaches would already be characterized
by pools and dry stream segments. Therefore, it is unlikely that the Proposed Project would
substantially affect YOY steelhead migration.

Conclusion

Based on hydrology under the existing conditions, steelhead life history and behavior in
streams that exhibit dry reaches during some times of the year, as well as the inherent life
history variability in O. mykiss, it is unlikely that a diversion of up to 0.16 cfs would substantially
affect YOY steelhead in the Carmel River.

Denise Duffy and Associates 5
Eastwood/Odello Water Right Change Petition



Bibliography

Allen, M.A. 1980. Population dynamics of juvenile steelhead trout in relation to density and habitat
characteristics. M.S. Thesis, Humboldt State Univ., Arcata, CA. 126 pp.

Balance Hydrologics, Inc. (Balance). (2014) Geomorphic and hydrologic context for Eastwood/Odello
water rights change petition, Monterey County, California. Memorandum to Denise Duffy, Denise Duffy
& Associates on January 13, 2014.

Barnhart, Roger A. 1986. Species Profiles: Life Histories and Environmental Requirements of Coastal
Fishes and Invertebrates (Pacific Southwest)-steelhead. U.S. Fish and Wildlife Service Biological Report
#82.(11.60) U.S. Army Corps Eng. TR EL-82-4, 21.

Bond M. H. 2006. Importance of Estuarine Rearing to Central California Steelhead (Oncorhynchus mykiss)
Growth and Marine Survival. Master’s Thesis, University of California, Santa Cruz.

Bond, M.H., S.A. Hayes, C.V. Hanson, and R.B. MacFarlane. 2008. Marine survival of steelhead
(Oncorhynchus mykiss) enhanced by a seasonally closed estuary. Can. J. Fish. Aquat. Sci. 65: 2242-2252

Boughton, DA; Fish, H; Pope, J; Holt, G. 2009. Spatial patterning of habitat for Oncorhynchus mykiss in a
system of intermittent and perennial streams. Ecology of Freshwater Fish 18 (1): 92-10

Boughton, DA; Adams, PB; Anderson, E; Fusaro, C; Keller, E; Kelley, E; Lentsch, L; Nielsen, J; Perry, K;
Regan, H; Smith, J; Swift, C; Thompson, L; Watson, F. 2007. Viability criteria for steelhead of the south-
central and southern California coast. NOAA Technical Memorandum NMFS-SWFSC-407. 33 p.

Boughton, DA; Gibson, M; Yedor, R; Kelley, E. 2007. Stream temperature and the potential growth and
survival of juvenile Oncorhynchus mykiss in a southern California Creek. Freshwater Biology 52 (7): 1353-
1364

Boughton, DA; Adams, PB; Anderson, E; Fusaro, C; Keller, E; Kelley, E; Lentsch, L; Nielsen, J; Perry, K;
Regan, H; Smith, J; Swift, C; Thompson, L; Watson, F. 2006. Steelhead of the south-central / southern
California  coast:  population  characterization for  recovery planning. NOAA  Technical
Memorandum NMFS-SWFSC-394. 116 p.

Boughton, D. A. and M. Goslin. 2006. Potential Steelhead Over-Summering Habitat in the South-
Central/Southern California Coast Recovery Domain: Maps Based on the Envelope Method NOAA-TM-
NMFS-SWFSC-391.

Bratovich, P.M. and D.W. Kelley. 1988. Investigations of salmon and steelhead in Lagunitas Creek, Marin
County, California Volume 1 Migration, spawning, embryo incubation and emergence, juvenile rearing,
emigration. Prepared for the Marin Municipal Water District

Chapman, D. W., and T. C. Bjornn. 1969. Distribution of salmonids in streams, with special reference to
food and feeding. Pages 153-176 in T. G. Northcote, editor. Symposium on Salmon and Trout in Streams.
University of British Columbia, Vancouver, British Columbia, Canada.

Dettman, D. H. and D. W. Kelley. 1986. Assessment of the Carmel River Steelhead Resource: Volume |
Biological Investigations. Report prepared for the Monterey Peninsula Water Management District. 113

p.
Dingle, H. 1996 Migration: The Biology of Life on the Move Oxford University Press

Denise Duffy and Associates 6
Eastwood/Odello Water Right Change Petition



Douglas, Paul L. 1995. Habitat Relationships of Over summering Rainbow Trout in the Santa Ynez River
Drainage. M.S. Thesis. University of Calif., Santa Barbara, Calif.

Faudskar, J. D. 1980. Ecology of under yearling summer steelhead trout in intermittent streams tributary
to the Rogue River, Oregon. Master's thesis. Oregon State University, Corvallis, Oregon, USA. 56 pp.

Fukushima, L. and E.W. Lesh. 1998. Adult and juvenile anadromous salmonid migration timing in
California streams. California Fish and Game 84: 133-145.

Gasith, A. & Resh, V.H. (1999) Streams in Mediterranean climate regions: abiotic influences and biotic
responses to predictable seasonal events. Annual Review of Ecology and Systematics, 30, 51-81.

Harvey, B. C., and R. J. Nakamoto. 1996. Effects of steelhead density on growth of coho salmon in a small
coastal California stream. Transactions of the American Fisheries Society 125:237-243.

Harvey, B. C., J. L. White, and R. J. Nakamoto. 2005. Habitat-specific biomass, survival, and growth of
rainbow trout (Oncorhynchus mykiss) during summer in a small coastal stream. Canadian Journal of
Fisheries and Aquatic Sciences 62:650-658

Hayes, S. A., M. H. Bond., C. V. Hanson, E. V. Freund, J. J. Smith, E. C. Anderson, A. J. Ammann, and R. B.
MacFarlane. 2008. Steelhead growth in a small Central California watershed: upstream and estuarine
rearing patterns. Transactions of the American Fisheries Society 137:114-128.

Hayes, S. A., M. H. Bond. C. V. Hanson, A. W. Jones., A. J. Ammann, J. A. Harding, A. L. Collins, J. Peres,
and R. B. MacFarlane. 2011a. Down, up, down and “smolting” twice? Seasonal movement patterns by
juvenile steelhead (Oncorhynchus mykiss) in a coastal watershed with a bar closing estuary. Canadian
Journal of Fisheries and Aquatic Sciences 68(80:1341-1350.

Hayes, S. A., C. V. Hanson, D. Pearse, M. H. Bond, R. B. MacFarlane. 2011b. Should | stay or should | go?
The influence of genetic origin on emigration and behavior and physiology of resident and anadromous
juvenile Oncorhynchus mykiss (in press). North American Journal of Fisheries Management

HDR, Inc. 2014a. Assessment of potential effects of Eastwood/Odello Water Rights Change Petition on
Carmel River steelhead (Oncorhynchus mykiss). Memorandum to Duffy, Denise Duffy & Associates
January 13, 2014

. 2014b. Carmel River steelhead evaluation addendum providing review of public comments
submitted regarding Eastwood/Odello Water Rights Change Petition on Carmel River steelhead
(Oncorhynchus mykiss). Memorandum to Duffy, Denise Duffy & Associates May 3, 2014

Mason, J. C., and D. W. Chapman. 1965. Significance of early emergence, environmental rearing
capacity, and behavioral ecology of juvenile coho salmon in stream channels. Journal of the Fisheries
Research Board of Canada 22:173-190

McFadden, J. T. 1969. Dynamics and regulation of salmonid populations in streams. Pages 313-329 in T.
G. Northcote, editor. Symposium on salmon and trout in streams. H. R. MacMillan Lectures in Fisheries,
University of British Columbia, Vancouver, Canada. 388 pp

Monterey Peninsula Water Management District (MPWMD). 2014. 2012-2013 Annual Report (July 1,
2012 - June 30, 2013) for the MPWMD mitigation program, a report in compliance with the MPWMD
water allocation program final environmental impact report (originally certified in November 1990). May
2014

Denise Duffy and Associates 7
Eastwood/Odello Water Right Change Petition



. 2013. 2011-2012 Annual Report (July 1, 2011 - June 30, 2012) for the MPWMD mitigation
program, a report in compliance with the MPWMD water allocation program final environmental impact
report (originally certified in November 1990). April 2013

Moore, M. R. 1980. Factors influencing the survival of juvenile steelhead rainbow trout (Salmo gairdneri
gairdneri) in the Ventura River, California. Master's thesis. Humboldt State University, Arcata, California,
USA. 82 pp.

Mundie, J. H. 1969. Ecological implications of the diet of juvenile coho in streams. Pages 135-152 in T. G.
Northcote, editor. Symposium on salmon and trout in streams. H. R. MacMillan Lectures in Fisheries,
University of British Columbia, Vancouver, Canada. 388 pp.

National Marine Fisheries Service (NMFS). 2012. Public Review Draft South-Central California Coast
Steelhead Recovery Plan. Southwest Region, Protected Resources Division, Long Beach, California

2002. Instream Flow Needs for Steelhead in the Carmel River. Bypass flow
Recommendations for Water Supply Projects Using Carmel River Waters. Prepared for the National
Marine Fisheries Service, Southwest Region — Santa Rosa Field Office.

Payne and Associates. 2004. Distribution and Abundance of Steelhead in the San Luis Obispo Creek
Watershed, California. Prepared for the City of San Luis Obispo Utilities Department

Reiser, D. W., and T. C. Bjornn. 1979. Habitat requirements of anadromous salmonids. In W. R. Meehan,
editor. Influence of forest and rangeland management on anadromous fish habitat in western North
America. General Technical Report PNW-96, U.S. Forest Service, Pacific Northwest Forest and Range
Experiment Station, Corvallis, Oregon

Shapovalov, L., and A. C. Taft. 1954. The life histories of the steelhead rainbow trout (Salmo gairdneri
gairdneri) and silver salmon (Oncorhynchus kisutch). California Department of Fish and Game, Fish
Bulletin 98

Snider, W. 1983. Reconnaissance of the Steelhead Resource of the Carmel River Drainage, Monterey
County. Prepared for the California Department of Fish and Game, Environmental Services Branch.
Administrative Report No. 83-3.

Spina, A.P. 2003. Habitat associations of steelhead trout near the southern extent of their range.
California Fish and Game 89: 81-95.

Spina, A.P., M.A. Allen, and M. Clarke. 2005. Downstream migration, rearing abundance and pool
habitat associations of juvenile steelhead in the lower main stem of a south-central California stream.
North American Journal of Fisheries Management 25: 919-930.

Titus, R.G., D.C. Erman, and W.M. Snider. 2000. History and status of steelhead in California coastal
drainages south of San Francisco Bay. Draft. California Department of Fish and Game, Sacramento

Denise Duffy and Associates 8
Eastwood/Odello Water Right Change Petition



Attachment A -

Daily streamflow (by water year) for the Carmel River near Carmel USGS gaging station (Site
#11143250). Highlights indicate days when flow in the Carmel River is between 0 and 0.16 cfs.
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Daily streamflow (by water year*) for the Carmel River near Carmel USGS gaging station (Site #11143250). Highlights indicate days when flow in the Carmel River is between 0 and 0.16 cfs.
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*A water year begins on October 1 and ends on September 30 of the named year.

For example, water year 2013 began on Oct. 1, 2012, and concluded on September 30, 2013.



Daily streamflow (by water year*) for the Carmel River near Carmel USGS gaging station (Site #11143250). Highlights indicate days when flow in the Carmel River is between 0 and 0.16 cfs.

Water Year Water Year
1983 1984 1985 1986 1987 1988 1989 1990 1991 _ 1992 1993 1994 _ 1995 199 _ 1997 1998
2/1] 1350 114 187 0 0 0 0 0 363 0 86 614 656 181
2/2| 1200 m 18 157 0 0 0 0 0 0 341 0 428 338 591 2340
2/3| 1050 107 20 155 0 0 0 0 0 0 323 0 380 27 538 9050
2/4| 930 104 2 144 0 0 0 0 0 0 308 0 341 325 492 3330
2/3| 910 % 2 126 0 0 0 0 0 0 299 0 307 1290 46 1900
2/6| 1100 9% 2n 15 0 o 0 0 0 0 292 0 287 764 a8 4280
2/1] 1500 % 20 106 0 0 0 0 0 0 279 0 m 525 375 6400
2/8| 1800 93 166 % 0 0 0 0 0 0 63 55 268 398 350 5300
2/9) 1650 97 317 92 0 0 0 0 0 0 537 8 255 2 325 3490
2/10| 1310 108 183 86 0 0 0 0 0 0 504 64 23 278 306 2280
211 1200 % 144 80 0 0 0 0 0 306 62 52 202 247 289 1720
2/12| 1140 % 123 92 0 0 0 0 0 1220 a1 a 188 25 m 1420
2/13] 1250 E] 109 1390 334 0 0 0 0 1060 387 3 181 203 259 1200
2/14 1100 2 % 2580 m 0 0 0 0 715 364 30 21 189 22 1300
2/15| 998 114 % 010 105 0 0 0 0 250 345 2% 195 180 28 1280
2/16| 925 72 85 1920 70 0 0 0 0 1160 331 23 174 193 27 1210
2/17| 840 156 82 1330 52 0 0 78 0 775 336 106 162 177 20 1330
2/18] 952 138 81 3010 36 0 0 59 0 589 527 28 152 168 214 1160
2/19| 850 126 80 3010 29 0 0 u 0 58 230 203 146 75 194 1320
2/20) 763 19 7 1560 u 0 0 0 0 a4 2300 521 137 1920 184 1380
22| 699 123 68 975 2 0 0 0 0 393 1610 312 130 1470 182 1680
22| 656 19 54 784 3 0 0 0 0 334 1190 214 120 1220 176 2200
223 642 110 51 653 20 0 0 0 0 285 130 164 19 858 169 2180
2/24| 791 106 8 572 2 0 0 0 0 27 1200 133 13 724 159 2030
2/25) 870 104 45 504 17 0 0 0 0 215 1050 112 109 616 151 1710
2/26| 1240 100 5 50 15 0 0 0 0 191 1420 100 103 519 147 1520
2/27| 1670 97 2 a11 2 0 0 0 0 168 130 0 % 522 145 1380
2/28| 3500 93 a EZ] 1 0 0 0 0 157 946 81 B 485 144 1220
2/29) 92 0 148 518
3/1] 8000 89 6 340 10 0 0 0 0 144 825 73 9% 525 137 1100
3/2| 6800 87 6 315 98 0 0 0 0 138 736 67 % 475 134 1000
33| 4800 86 6 293 89 0 0 0 0 129 657 61 129 433 133 %01
3/4| 3300 8 3 280 87 0 0 0 0 19 580 57 155 51 128 816
3/5| 3200 82 38 257 1 0 0 0 0 133 519 57 180 710 123 767
3/6| 2500 86 52 253 % 0 0 0 0 330 269 53 183 577 18 763
3/7| 2100 76 107 240 89 0 0 0 0 318 427 49 166 499 116 672
3/8| 1 75 98 868 76 0 0 0 0 261 392 45 154 440 110 627
3/9| 1410 74 85 697 67 0 0 0 0 230 362 41 661 393 106 585
3/10| 1530 73 82 1130 60 0 0 0 0 207 336 38 7960 354 102 547
3/11) 1640 7 % 1400 54 0 0 0 0 191 315 36 5280 327 % 519
3/12| 1540 69 131 1160 51 0 0 0 0 176 296 3 2240 499 % 493
3/13] 1990 7 116 1050 54 0 0 0 0 163 278 31 1760 518 9% 505
3/14] 1830 124 105 879 61 0 0 o 0 155 265 30 1470 420 2 62
3/15| 1610 107 % 1540 80 0 0 0 0 154 27 % 1310 368 89 435
3/16| 1650 % 66 1810 85 0 o 0 0 144 236 2 1160 335 87 416
3/17| 1760 ] 80 1510 79 0 0 0 108 135 233 23 1060 314 87 404
3/18] 1900 % 85 1110 75 0 0 0 270 128 220 2 981 290 8 387
3/19| 1550 92 53 943 7 0 0 0 180 122 206 2 919 275 8 369
3/20) 1 88 20 811 68 0 0 0 m 19 19 2n 936 257 80 356
3/21 1370 83 £ 710 76 0 0 0 a1 126 189 20 1100 28 7 346
3/22| 1 81 31 632 87 0 0 0 350 128 187 18 1610 28 7 332
3/23] 1320 77 8 571 80 0 0 0 251 144 185 20 2630 28 i 21
3/24] 1700 75 79 518 86 0 0 oz 578 137 203 20 1370 20 7 401
3/25| 2000 7 69 a75 80 0 0 0 1340 132 205 23 1080 207 7 438
3/26| 1850 7 77 a1 7 0 0 0 891 127 391 2 975 202 n 407
3/27| 1650 7 166 05 69 0 0 0 605 120 316 20 885 190 69 390
3/28| 1400 69 174 373 64 o 0 0 431 114 208 19 828 193 6 714
3/29| 1250 60 154 349 56 0 0 0 343 109 258 17 748 181 67 650
3/30) 1150 59 15 331 50 0 0 0 289 105 235 13 672 175 64 560
3/31) 1050 66 133 315 a7 0 0 0 28 106 m 13 611 167 63 643
/1] 960 68 21 303 a7 0 0 0 24 102 219 1 576 201 64 878
4/2) 880 65 106 283 6 0 0 0 202 % 203 91 533 303 65 734
4/3 79 64 102 268 5 0 0 0 179 88 19 82 505 26 64 832
/4 700 66 % 257 u 0 0 0 158 & 175 95 an 206 6 837
4/9) 650 66 86 260 2 0 0 0 137 80 169 95 a5 2 61 762
4/6 600 64 81 269 3 0 0 0 18 7 160 93 416 163 61 734
477, 570 59 80 288 36 0 0 0 106 7 158 81 399 157 59 820
4/3 540 58 80 253 2 0 0 0 87 70 152 89 385 156 8 724
4/9) 500 58 79 21 31 0 0 0 85 68 16 99 361 146 56 670
/10 80 57 6 219 2 0 0 0 79 66 139 10 341 137 56 630
/11 470 58 8 207 27 0 0 0 75 59 130 99 325 131 54 705
/12| 50 54 52 197 2% 0 0 0 70 60 130 82 314 128 52 643
/13 230 52 53 192 23 0 0 0 65 59 127 85 318 127 52 715
/14| 210 50 53 183 19 0 0 0 61 58 123 8 300 14 49 672
/15| 400 3 53 178 16 0 0 0 57 55 19 65 283 13 49 618
/16 385 2 54 174 13 0 0 0 56 50 17 63 204 131 8 579
/17| 380 2 57 169 1 0 0 0 53 5 19 64 266 131 48 549
/18 210 a 54 162 93 o 0 0 51 6 140 a7 267 133 48 522
4/19) 400 3 55 154 79 0 0 0 29 38 122 a7 260 130 51 498
4/20) 380 25 52 15 45 0 0 0 50 35 12 s 251 128 54 an
/21 370 2 50 135 12 0 0 0 54 2 106 38 21 122 51 453
4/22| 360 2 29 135 039 0 0 o 50 29 102 3 25 16 49 433
/23| 227 2 a7 138 018 0 0 0 29 2% % a5 213 109 8 416
/24| 608 2 3 139 0.09 0 0 0 3 23 % 73 208 103 a7 05
4/25| 594 2 2 132 005 0 0 0 39 2 % 87 204 o1 a5 39
4/26| 511 2 20 126 001 0 0 0 E 19 89 96 195 8 3 73
4/27| 545 2 38 110 0 0 0 0 0 17 86 10 194 7 a 352
/28| 1730 2 36 113 0 0 0 0 27 16 &3 94 218 i 0 330
4/29) 1420 2 35 m 0 0 0 0 25 1 81 72 23 7 39 330
4/30) 1370 b 2 107 0 0 0 0 2 1 ] 67 a7 7 39 314
5/1] 1250 0 29 104 0 0 0 0 18 15 7 64 315 n 39 319
5/2| 1050 3 2% 91 0 0 0 0 1 1 7 54 2 66 35 365
5/3| 962 31 3 89 0 0 0 0 1 15 7 a7 257 59 2 333
5/4| 864 29 23 91 0 0 0 0 1 17 7 4 235 57 31 336
5/5| 824 27 23 89 0 0 0 0 82 17 70 43 21 55 31 n
5/6| 7 2% 23 86 0 0 0 0 6 16 66 4 236 57 30 362
5/7] 705 23 19 8 0 0 0 0 39 16 65 a7 2 57 30 351
5/8| 677 23 8 ] 0 0 0 0 27 16 61 58 206 50 28 330
5/9) 632 2 76 7 0 0 0 0 45 16 62 78 199 5 % B
5/10| 595 2 73 69 0 0 0 0 69 2 60 93 207 5 2% 29
5/11) 583 19 87 66 0 0 0 0 10 2 64 92 194 5 2 306
5/12| 563 19 94 63 0 0 0 0 1 1 57 94 185 2 2 25
5/13 540 19 85 59 0 0 0 0 1 98 29 92 23 39 2 302
5/14 80 7 81 56 [ [ o [ 88 89 a7 85 22 37 19 298
5/15| an 19 71 53 0 o o o 87 83 a7 75 236 3 16 299
5/16 60 18 61 51 0 o o o 92 73 5 76 27 74 1 78
5/17] 56 17 58 a7 o o o [ 84 69 ) 73 208 134 2 264
5/18 428 16 55 6 o o o o 8 56 39 89 189 89 13 253
5/19 a2 15 52 ) o o o o 72 37 35 93 177 7 1 256
5/20 397 16 a7 3 o o o o 63 3 2 u 170 60 99 258
5/21 376 1 41 0 [ o o [ 54 29 30 1 167 55 93 240
5/22) 361 2 39 0 o o o o a4 27 30 94 163 58 8 29
5/23 £ 10 36 38 o o o o 5 23 29 75 157 55 83 218
5/24 335 9.1 33 37 0 o o 0 45 18 30 58 154 50 98 22
5/25| 329 93 31 36 o o o [ 29 23 31 58 152 6 1 231
5/26 311 78 26 36 0 o o 0 32 14 30 57 143 u 10 28
5/27| 292 75 24 35 0 0 0 o 32 11 30 58 136 w 9 213
5/28 287 65 22 2 0 o o 0 21 14 2 5 130 2 8 24
5/29 270 55 23 2 o o 0 0 2 11 27 46 123 40 73 252
5/30 250 a5 18 2 0 o o o 25 1 27 39 18 39 65 22
5/31 235 a5 16 19 o 0 o o 31 13 29 29 1us 38 49 29

*A water year begins on October 1 and ends on September 30 of the named year.
For example, water year 2013 began on Oct. 1, 2012, and concluded on September 30, 2013.

Water Year
2001 2002
87 a7
EY a6
7 a5
66 a
6 a3
62 a
60 a
55 57
59 64
112 59
255 57
310 54
3 52
185 a9
162 a7
142 a8
127 81
120 109
21 9
303 91
270 88
269 82
329 7
329 7
366 67
334 63
292 60
258 57
224 55
207 51
193 a9
744 a7
1930 a6
1220 49
874 6
671 7
569 69
498 64
a35 61
386 s8
342 56
308 54
24 53
260 56
22 63
224 7
1 67
199 62
183 59
174 57
165 8
155 120
144 120
136 112
131 107
127 100
119 %4
113 87
102 8
%8 7
s 7
8 69
8 67
81 66
8 64
125 61
126 s8
106 53
100 52
% 51
91 50
8 a8
EY a5
79 a
74 a3
7 a5
69 a5
7 a3
76 a1
153 a0
127 7
116 ES
105 Ez}
% Ez}
85 E"S
82 ES
80 Ed
75 36
7 a0
7 ES
66 ES
62 ES
59 E’S
s8 Ez}
56 ES
52 2
50 27
a8 2
a6 2
a3 2
a3 2
a3 19
a 19
0 18
38 17
36 16
36 15
sl 15
31 17
2 2%
2% 2
2 2
2 2
19 19
19 18
20 17
20 16
19 15
18 12
16 12

1650

cococococooooo

2008

Water Year
2009 2010 2011 2012 2013 2014]
0 336 69 35 62 0|
0 308 6 s} 59 0|
0 285 61 n 58 0|
0 265 59 2 56 0|
0 aaa 58 27 55 o
0 a81 55 2 54 0|
0 260 53 2 52 0|
0 430 52 2 56 0|
0 438 50 2 56 0|
0 420 a9 2 52 0|
0 385 a8 2 50 0|
0 359 a6 2 a8 o
0 338 a5 2 a7 o
12 314 a 2 a6 o
81 203 a8 2 a5 o
749 275 121 2 3 o
1050 259 288 2 2 o
776 26 731 2 a o
450 235 970 2 a o
307 23 719 2 E o
22 215 522 2 a8 o
214 25 420 19 a o
339 210 357 19 a3 o
a86 a1 m 18 a1 o
356 a 701 17 Ed o
26 383 984 17 E o
22 778 665 17 Ed o
212 724 538 17 36 o
17
187 595 261 18 36 o
435 594 a4 2 E’S 14|
119 671 a17 ES Ez} 6.9
2100 816 384 20 2 078
1250 646 353 2 2 o
852 570 329 2 ES o
640 524 26 18 2 o
522 484 302 18 9 o
441 468 281 17 36 o
382 aa2 262 17 Ez} o
339 408 26 16 2 o
304 385 2 16 3 o
276 a15 219 16 EY o
253 372 208 15 2 o
25 347 197 15 27 o
219 323 189 16 2% o
202 305 181 s} 2 o
186 289 181 % 2 o
173 m 219 %8 2 o
165 255 179 8 2 0|
154 22 1330 7 2 o
181 2 904 70 2 o
165 22 1010 66 2 o
147 m 1620 65 2 o
138 203 3620 102 2 o
130 194 1890 111 2 0|
122 185 1620 % 19 0|
116 176 1270 114 18 0|
110 169 1060 146 18 0|
105 168 914 130 18 o
100 169 208 122 19 o
% 166 726 144 2 o
%2 156 654 133 2 2
88 157 589 120 2 13|
8 157 536 110 19 13|
7 416 492 100 36 14|
75 313 458 %2 ES 16|
7 254 a9 86 2 15|
9 22 408 7 2 14|
£ 206 382 7 19 13|
8 19 351 70 17 13|
7 229 330 79 16 12|
75 513 3 £ 15 11|
7 514 204 170 15 a5
69 a4 280 215 15 E
65 73 263 180 14 68
59 334 251 154 14 6.2
57 304 240 135 13 5.4
s8 282 228 121 12 5.1
6 262 21 109 1 4.5
52 283 210 %9 13 4.4
a9 353 204 91 1 3.9
a7 380 197 £ 1 3.
a6 330 186 7 97 3.2
a6 207 176 7 91 31
a6 278 170 69 93 35
a7 261 165 69 9 3.
a7 250 158 67 89 EE:
a6 259 152 63 88 3.
a6 247 147 59 91 3.2
a5 235 142 6 82 25
a5 21 137 53 81 2.2
s8 212 130 a9 7.9 2.2
57 198 122 a7 7.7 25
52 190 122 a5 78 2.
a8 181 118 a3 7.7 23
a5 174 114 a1 7.6 2|
a 167 113 E 7.9 14
a0 160 111 7 8 11]
ES 157 111 E’S 7.6 08
7 157 107 Ez} 72 079
E’S 157 105 3 73 05
2 146 102 2 63 0.07,
31 141 % 2 a5 o
30 137 97 2 25 o
30 132 107 27 17 o
2 128 104 2% 14 o
2% 124 107 2 13 o
2 125 124 2 1 o
2 125 130 23 082 o
2 119 110 2 054 0|
23 116 103 20 015 0|
2 113 % 19 0 o
2 111 % 18 0 o
2 107 a1 17 0 o
23 104 88 16 0 o
2 102 88 17 0 o
20 103 8 19 0 o
19 1 82 17 0 o
18 101 8 16 0 o
18 % 81 1 0 o
18 a1 78 1 0 0|




Daily streamflow (by water year*) for the Carmel River near Carmel USGS gaging station (Site #11143250). Highlights indicate days when flow in the Carmel River is between 0 and 0.16 cfs.
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*A water year begins on October 1 and ends on September 30 of the named year.

For example, water year 2013 began on Oct. 1, 2012, and concluded on September 30, 2013.





