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Subject: Scientific and Technical Comments on Water Application A032898 to Appropriate Water
from Jakes Creek, Tributary to Vassar Creek Tributary to Pieta Creek, Thence the
Russian River, Mendocino County
Project Description
In Water Application (WA) A032898, David Codding (Applicant) seeks to appropriate 72.8
acre-feet per annum of water by storage using an onstream dam on Jakes Creek tributary to
Vassar Creek tributary to Pieta Creek, thence the Russian River. The application does not
describe the maximum rate of diversion to storage nor propose a bypass flow. The Applicant
states the reservoir is for wildlife preservation and recreation (Project). The Project is located
in an area covered by the State Water Resources Control Board (SWRCB) Policy for
Maintaining lnstream Flows in Northern California Coastal Streams (Policy) .
On April 13, 2018 , LACO Associates on behalf of the Applicant submitted a stream classification
report to the SWRCB. LACO Associates determined that Jakes Creek for several hundred feet
below the reservoir is a Class II stream under the Policy and the three tributary streams to the
reservoir are Class II streams under the Policy. LACO Associates also concluded the lower
portion of Jakes Creek is likely a Class I stream under the Policy. SWRCB staff visited the site on
July 10, 2018 to determine stream classification. SWRCB staff also determined the reservoir was
on a Class II stream. Because the Project is on a Class II stream , the Applicant has requested a
case-by-case exception to the Policy's prohibition of onstream dams on Class II streams . On
January 4, 2019 , the SWRCB requested California Department of Fish and Wildlife (CDFW)
provide scientific and technical comments on the request for an exception to the Policy. This
memorandum provides CDFW's comments.

Scientific and Technical Comments
The portion of Jakes Creek where the dam is located supports sensitive amphibians and other
aquatic species. Downstream in Jakes Creek, steelhead trout (Oncorhynchus mykiss) are
present. Vassar Creek also supports steelhead trout and other fish and wildlife species. Foothill
yellow-legged frog (Rana boy/it) are likely present in Jakes and Vassar creeks. On July 1, 2017,
the Fish and Game Commission changed the status of the foothill yellow-legged frog to a
California Endangered Species Act (CESA) candidate species. As a candidate species, foothill
yellow-legged frog is a protected under CESA. Amphibians and aquatic benthic
macroinvertebrates, defined as fish under Fish and Game Code section 45 , are an important food
source for steelhead trout. Southern torrent salamanders, tailed frogs, and aquatic
macroinvertebrate larvae cannot readily leave the impacted area and may endure longer-term
impacts from loss of habitat or direct mortality from direct diversion of stream flow.
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CDFW believes the reservoir does not serve the public interest nor protect public trust resources
in Jakes Creek or downstream in Vassar and Pieta creeks. CDFW also notes that the dam was
constructed without the benefit of permit and is out of compliance with Fish and Game Code and
other state regulations related to dams and water storage. Construction of the reservoir greatly
altered the stream channel and stream flows. The dam .does not meet the Policy criteria for
having a passive bypass flow to support anadromous fish, does not appear to serve the public
interest and does not meet Fish and Game Code section 5937 "Sufficient Water for Fish existing
Below a Dam."
The reservoir does not have any mitigations for the impacts to aquatic and terrestrial resources
including downstream listed steelhead trout, other aquatic species and riparian vegetation . The
dam lacks a bypass flow mechanism and stores water that would otherwise flow downstream all
summer long, when stream flows are low and downstream fish need as much natural flow as
feasible to grow and survive rearing conditions. SWRCB staff noted that the concrete for reservoir
overflow was deteriorating and the channel was downcutting to bedrock from the reservoir
overflow. No passive bypass system is installed to benefit downstream fish and aquatic life as
required by Policy section 2.4.2. The reservoir supports non-native largemouth bass (Micropterus
salmoides) , but CDFW does not have a fish planting permit on file for this reservoir per Fish and
Game Code section 6400. Additionally, SWRCB staff observe largemouth bass in Jakes Creek
downstream of the reservoir. Largemouth bass predate on native amphibians in the reservoir and
on fish downstream in Jakes Creek.
Based on conditions observed by LACO Associates and SWRCB staff at the reservoir and its
outfall , downstream in Jakes Creek, timing and volume of water impounded, and reservoir
evaporation rates, CDFW believes maintenance of instream flows within Jakes Creek are being
compromised at the expense of natural resources. CDFW's position is the Project does not serve
the public interest and the Project has negative impacts to public trust resources , natural flow,
geomorphology, hydrology, and beneficial uses including Cold Freshwater Habitat, Migration of
Aquatic Organisms, Commercial and Sport Fishery, Rare, Threatened, or Endangered, Spawning,
Reproduction , and/or Early Development, and Wildlife Habitat. The LACO Associates' Technical ·
Report does not demonstrate that the dam and reservoir do not impact downstream steelhead
trout to support a case by case exception to the Policy.
CDFW considered the interaction between the hydrology, geomorphology, connectivity, biology,
and water quality when assessing flow requirements in Jakes Creek. Flow prescriptions designed
to manage only for biology do not effectively protect all riverine components because the other
components are necessary for a healthy ecosystem (Annear et al. 2004). The hydrology and
connectivity of Jakes Creek are crucial components for maintaining instream flows for
downstream fish especially during critical low-flow periods. CDFW also considered adequate
instream flows for maintaining appropriate water quality parameters including temperature and
dissolved oxygen (DO) as additional riverine components necessary to support the biological
resources in Jakes Creek and downstream in Vassar and Pieta creeks.
Adequate water flow is critical to all stream dwelling species and for riverine and ecosystem
processes and functions. Substantial water diversions and altered or diminished in-stream flows
due to land use practices have an adverse impact on aquatic resources (CDFG 2004). Diversion
of water, particularly during summer low flow or drought conditions, reduces pool volumes and
habitat areas available to all aquatic species. Water diversions may also contribute to loss of
connectivity during low-flow periods. Salmonid fishes in particular require clean , cold water and
suitable flow regimes (Moyle 2002).
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The dam and reservoir alter the timing, duration, and quantity of natural flow and impede
movement of aquatic species, wood, sediment, and debris resulting in impacts on the five riverine
processes: hydrology, geomorphology, biology, water quality, and connectivity (lnstream Flow
Council 2004). Appropriation of the proposed amount of water could adversely affect downstream
flows during the proposed diversion season. Specifically, this has the potential to reduce the
instream flows needed to provide aquatic life passage and to maintain riparian and instream
habitat. The hydrologic and geomorphic impacts of the reservoir include: (1) elimination of free
flowing stream habitat that either support fish and other aquatic life or the production of aquatic
invertebrates that serve as food sources for downstream species; (2) elimination or reduction of
the magnitude and frequency of naturally occurring intermediate and high flows needed for
natural channel maintenance; (3) trapping of course bedload and impeding bedload transport; and
(4) downcutting of the stream channel at and below the dam outfall.
Because the dam lacks a passive bypass system as required by Policy section 2.4.2 to protect
natural instream flows and downstream steelhead trout, Jakes Creek hydrology is affected
whenever the dam is not overflowing. Altering the natural flow regime is ecologically harmful (Poff
et al. 1997). The natural flow regime maintains vital ecological functions for steelhead trout
including: (1) protecting instream flows during critical life stages of fish ; (2) maintaining seasonal
water temperatures; (3) providing sufficient holding and rearing habitat; (4) ensuring adequate
attraction flows for migration; and (5) maintaining pool connectivity and flow over riffle crest.
Additional ecological impacts of the reservoir and dam are they (1) act as barriers to the
movement of aquatic species; (2) provide habitat for non-native aquatic species that may prey on
native species; and (3) impact native riparian vegetation.
By damming Jakes Creek thereby altering the natural flow, low-flow habitat will become
disconnected and warm leading to a reduction in native fish biodiversity (Falke et al. 2010). Early
life history stages are most likely to be affected by fragmenting the habitat (Falke et al. 2010).
Steelhead trout early life histories are negatively affected by more frequent channel drying or
disconnection of pools resulting in loss of connectivity and loss the natural flow periodicity. Deitch
el al. (2008) found that downstream in Pieta Creek demand from three other diversions accounted
for up to 190 percent of low-flow available indicating there is not enough available water in the
low-flow season for fish. Thus, any flow being impounded in Jakes Creek during the low-flow
season would impact downstream steelhead trout. Additionally, the dam is impeding passage of
sensitive amphibians and other aquatic life, which does not meet Fish and Game Code section
5901 "Unlawful to Impede Fish from Passing in Streams." Because aquatic insects, under Fish
and Game Code, are not allowed to drift, food supply for downstream steelhead trout may be
affected thereby affecting fish growth and survival.
Reduced flow volume has a strong positive correlation with increased water temperature
(Arismendi et al, 2012). Increased water temperatures reduce growth rates in fish and increase
their susceptibility to disease, while warmer water also holds less DO, which can reduce survival
in juvenile salmonids (Moyle 2002). Both water temperature and DO are critically important for
salmonid survival and habitat quality (Moore and Townsend 1998).
Short-term and long-term droughts are well documented in California, and reliable water
availability for human use and fisheries habitat maintenance is a major concern (Johnson and
Loux, 2004). Water diversions have the potential to cause site-specific and cumulative adverse
impacts by degrading established instream habitat for fish . Bypassing stream flow past water
diversions and dams maintains seasonal stream temperatures and sufficient downstream holding
and rearing habitat for fish and other aquatic life. Diversion of water, particularly during summer
low flow or drought conditions, reduces habitat suitability (e.g., pool volumes, wetted channel,
stream depths, etc.) necessary for aquatic species survival (Gasith and Resh 1999, Marchetti and
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Moyle, 2001 , Lake 2003, taken from Deitch, Kondolf, and Merenlender 2009). According to
Deitch, Kondolf, and Merenlender (2009) , summer water demand may be a primary limitation to
the persistence of anadromous salmonids and healthy aquatic ecosystems within a watershed
and throughout the region .
Salmonid fishes in particular require clean , cold water and suitable flow regimes (Moyle 2002).
The Russian River and its tributaries are listed under the Clean Water Act Section 303(d) for
temperature and sediment impairment. Any reduction of these cold tributary flows can have
significant negative effects on adult and juvenile steelhead trout survival. Reduced instream flow
interrupts invertebrate drift, disrupts channel dynamics, increases deposition of fine sediments,
inhibits recruitment of spawning gravels, and promotes encroachment of riparian and non
endemic vegetation into spawning and rearing areas (CDFG 2002). Juvenile salmonids must
remain in streams during summer and fall months (Deitch, Kondolf, and Merenlender, 2009),
when stream conditions become limited. Protection of summer stream flows are important for
juvenile steelhead survival (Grantham, 2012). Reduced flow volume has a strong positive
correlation with increased water temperature (Arismendi et al, 2012). Increased water
temperatures reduce growth rates in fish and increase their susceptibility to disease, while
warmer water also holds less DO, which can reduce survival in juvenile salmonids (Moyle, 2002).
Both water temperature and DO are critically important for salmonid survival and habitat quality
(Moore and Townsend 1998). Jakes Creek provides important cold-water refugia for salmonids
and the impacts from the Project may contribute to increased temperature impairment in the
downstream receiving waters.

Additionally , diversion of water at low-flow may impede migration of amphibians and drift of
macroinvertebrates downstream to fish bearing streams. Thus , measures to ensure adequate
instream flows including a passible bypass flow is needed for this Project diversion. Maintaining
natural streamflow in Jakes Creek is critical for protecting fish and wildlife resources and without
appropriate bypass flows impacts to listed and sensitive species, including take of federal
endangered species act (ESA) or CESA-listed or candidate species, may occur. There has been
a decline in several sensitive species and habitats throughout their distribution area, including but
not limited to: listed salmonids, southern torrent salamanders, foothill yellow-legged frogs, and
riparian habitats. Changes in habitat and land use practices appear to contribute to the decline of
these populations. This diversion is contributing to the habitat changes by substantially reducing
streamflow during critical periods, thus likely diminishing aquatic and riparian resources in the
Jakes Creek. Because of this and other diversions, the unnamed tributary for the Project, Jakes
Creek and downstream have less available instream flows during the summer months to support
aquatic resources.
According to Poff et al. (1997) , stream flow management "approaches often fail to recognize the
fundamental scientific principle that the integrity of flowing water systems depends largely on their
natural dynamic character; as a result, these methods frequently prevent successful river
conservation or restoration ." Additionally, decades of literature and scientific observation of
streams with dams and diversions show that anthropomorphic alteration of natural stream flow
and hydrologic variability is "ecologically harmfuf' (Poff et al. , 1997). Damming and diverting
streams alters the natural movement of water and sediment thereby disrupting the natural
dynamic equilibrium that would exist under unimpaired conditions (Poff et al., 1997). Alternatively,
mimicking the natural hydrograph and flow regime as much as feasible will best support aquatic
life and riparian vegetation.
Tributaries and their stream flow are critical for salmonid ecology (Spina et al, 2006). Spina et al.
(2006) found decreased abundance of salmonids and other aquatic organisms downstream from
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small diversions in a coastal stream when compared to a reach where there was no water
diversion. They concluded that the diversion decreased biotic and abiotic processes that lead, in
part, to the decrease in salmonids and other organisms. Loss of flow, stream depth, and other
parameters also impacted aquatic life (Spina et al., 2006). Additionally, extended periods of low
flows can cause extreme habitat alteration and have lasting negative impacts on aquatic species.
Habitat fragmentation can occur as a result of low flows limiting the distribution and movement of
aquatic species. Finally, extended periods of low flow can prompt water temperatures to rise and
DO levels to decrease and lead to increased physical stress to aquatic species, and potentially
death (Annear et al 2004).
The Canadian Department of Fisheries and Oceans (DFO) concluded maintaining "natural flow
regimes are essential for sustaining fisheries and their ecosystem structure and function" upon
which the fisheries depend. (DFO 2013). Ecological and environmental flow requirements help
protect instream resources. Environmental flows are defined as "the quantity, timing and quality
of water flows required to sustain freshwater and estuarine ecosystems and human livelihoods
and well-being that depend on these ecosystems" (Richter et al. 2011 ). Richter et al. (2011)
developed "presumptive standards" regarding environmental flows. A "high level of ecological
protection" was achieved with only O percent to 10 percent natural flow alteration and a "moderate
level of ecological protection" was achieved with 11 percent to 20 percent natural flow alteration.
Richter et al. (2011) cautions that a 20 percent daily flow alteration "may be insufficient to fully
protect ecological values." DFO (2013) found the "Zone of Highest Risi(' period to be the summer
low-flow period when instantaneous flows are less than 30 percent of the Mean Annual
Discharge.
Preserving sufficient flows in Jakes Creek will protect instream habitat, thereby protecting fish and
other native aquatic life in those waters and meeting the requirements of Fish and Game Code
section 5901 . The diversion is a contrivance that tends to impede passage for fish and other
aquatic life in the stream, which is generally unlawful (Fish & G. Code § 5901 ). Unless the
diversion includes a site-specific bypass flow, the diversion will result in substantial adverse
effects to sensitive amphibians, listed salmonids and other aquatic life. The lack of a proposed
minimum bypass flow does not protect instream flows during critical life stages of fish; maintain
seasonal water temperatures; provide sufficient holding and rearing habitat for aquatic species; or
ensure flows.for migration of fish during low-flow periods .

Conclusion
The dam and reservoir are currently impacting fish and wildlife resources in Jakes Creek during
low-flows periods by not allowing sufficient stream flow to maintain fish (including amphibians and
aquatic benthic macroinvertebrates) and wildlife resources downstream. CDFW staff have
surveyed Jakes Creek for anadromous fish and their habitat. The survey concluded that Jakes
Creek should be managed for anadromous fish. CDFW Fisheries and Habitat Conservation staff
commonly observe salmon ids near cold-water tributary flows and subsurface spring flows into
larger streams. Because salmonids are commonly known to seek cold water inflow during
periods of higher stream temperature, this behavior has led to a habitat type described as
"thermal refugia ." CDFW staff typically note that cold tributary flows may be minimal relative to
the mainstem flows during the highest temperature periods, but Coho Salmon and other
salmonids commonly seek out these thermal refugia areas. Various studies of salmon show that
juvenile salmonids tend to rear in non-natal thermal refugia tributaries (Sutton and Soto 2012 and
Torgersen et al. 1999).
The above information supports CDFW's determination that the dam and reservoir have a
substantial adverse effect on fish and wildlife resources. This Project may, in conjunction with
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other existing water diversion projects in this watershed , cause adverse cumulative impacts to
listed and other sensitive species documented within Pieta Creek watershed. To meet the
requirements of Fish and Game Code sections 1602 and 5901 , and avoid take of ESA and CESA
listed and sensitive species, the diversion must have a biologically, ecologically, and
hydrologically justified bypass flow for maintenance of sensitive amphibians, aquatic benthic
macroinvertebrates, and listed salmonids in Jakes Creek; provide for upstream and downstream
passage of aquatic life; and maintain aquatic resources in good condition downstream of the
diversion. However, the dam has no means to passively bypass flows to protect fish resources,
provide for passage, and riverine functions. As such, CDFW believes the fish in Jakes Creek
would benefit from the dam removal and restoration of the natural flow regime. Thus, CDFW
supports the SWRCB in not granting an exception to the Policy.
A lake or streambed alteration agreement (LSAA) is required to substantially divert water from or
substantially alter a stream pursuant to Fish and Game Code section 1602. CDFW believes this
Project is substantially diverting and obstructing the natural flow of a river, stream, or lake, or
substantially changing or using any material from the bed, channel , or bank of a river, stream , or
lake and as such an LSAA is required. Additionally, the non-native largemouth bass must be
removed from the reservoir to lessen their impact on native fish and amphibians to meet Fish and
Game Code section 6400. If you have any questions or comments regarding this matter, please
contact Senior Environmental Scientist (Specialist) Jane Arnold at 619 Second Street, Eureka,
California 95501 , by telephone at (707) 441-5671, or via e-mail at jane.arnold@wildlife.ca.gov.
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