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         August 29, 2010 
 
Mr. Jeffrey Shu 
State Water Resources Control Board 
Division of Water Quality 
P.O. Box 100 
Sacramento, CA 95812-0100 
 
Re:  Request for Recognition of the Napa River as Flow and Temperature Impaired and 
Addition to the 2012 California 303d List 
 
Dear Mr. Shu, 
 
These comments are in response to your Notice of Public Solicitation of Water Quality 
Data and Information for 2012 California Integrated Report [Clean Water Act Sections 
305(b) and 303(d)].  I am preparing this request for listing of the Napa River for 
temperature and flow impairment (including groundwater pumping) for the Living Rivers 
Council, an advocacy group that uses expert-informed opinion to help guide natural 
resource policy and regulatory processes and to restore the health of the Napa River and 
its watershed.  Previous listing of more than 100 rivers or stream segments across the 
nation as impaired due to reduction in flow and groundwater pumping on both the 
national Clean Water Act 303d list (U.S. EPA 2010) as well as California’s (CSWRCB 
2006) sets a precedent in recognizing flow depletion as a cause of pollution.  I make the 
case below that the Napa River is temperature impaired because of the reduced volume in 
mainstem and tributary reaches.  Therefore, elevated water temperature problems and 
loss of cold water fisheries (COLD) beneficial uses cannot be remediated without 
increasing flows.   
 
I am not submitting new data to argue for this listing of the Napa River because existing 
data from Stillwater and Dietrich (2003) provide both temperature and flow information 
sufficient to justify listing for both temperature and flow depletion.  I have been studying 
the Napa River on behalf of the Living Rivers Council since 2006 and I am attaching my 
previous comments on the Napa River Sediment TMDL (SFBRWQB 2009) and vineyard 
development projects as an appendix because they also provide arguments that justify the 
listing request (Higgins 2006a, 2006b, 2007, 2008a, 2008b, 2009, 2010).  I am a 
consulting fisheries biologist with an office in Arcata, California, but I will skip a 
statement of qualifications here because they are supplied in appendices. 
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Justification of Listing the Napa River for Flow Impairment 
 
The U.S. EPA (2010) national impaired waterbodies list includes over 101 rivers, stream 
segments or estuaries where the recognized source of impairment is flow depletion.  
Causes for listing include flow alteration, hydromodification, pumping and diversion.  
There is also precedent in California for 303d listing for flow impairment on the Ventura 
River with pumping and diversion recognized as the causes.   
 
The chronic problems of lack of flow in the Napa River are well studied and extend at 
least as far back as the 1960s when dams were constructed on the east side of the Napa 
Valley, blocking access for anadromous fish to approximately 30% of the watershed.  
Anderson (1969) chronicled problems with insufficient tailwater flows to support 
steelhead trout below these dams, a condition that persists to this day.  USGS flow gauge 
records from the Napa River show that the mainstem went dry in both the 2001 (Figure 1) 
and 2004 (Figure 2) water years, which is a very clear case of flow impairment. 
 
While the mainstem Napa River was formerly important nursery area for yearling and 
older juvenile steelhead (Anderson 1969), today it is more suitable for warmwater species 
(Stillwater and Dietrich 2002), especially during summer low flow periods. Since 
steelhead have much higher survival to adulthood in the ocean, if they reside in 
freshwater for 2-3 years (Barnhart 1989), reduced mainstem rearing habitat poses a major 
limiting factor on steelhead production in the Napa River. As flow volume decreases, 
Napa River water is more subject to warming and in the longer term this has caused a 
shift in the fish community that favors both native and exotic warm water species 
(Stillwater and Dietrich 2002)(Figure 3).  This is evidence of loss of beneficial uses 
related to cold water fisheries (COLD) and also the need to list the Napa River for 
temperature and flow impairment. 
 
Stillwater and Dietrich (2004) did extensive stream surveys in the Napa River basin and 
also found a substantial number of stream reaches that were formerly productive 
salmonid habitat were dry (Figure 4). Only four stream locations had flows of over 1 cfs 
and many more had stagnant conditions.  These findings are consistent with those of 
Dewberry (2001, 2003), who also found that low flows or absence of surface flow were 
limiting the extent of juvenile steelhead rearing habitat.  Dewberry (2001, 2003) 
organized dive counts of steelhead juveniles in many Napa River tributaries in 2001 and 
2002 and found that only Dry Creek had consistently high juvenile steelhead standing 
crops (> 1 fish/meter2 for >500 meters) in both years.  Watersheds of secondary 
importance included Redwood, Pickle, Richie, Heath, Carneros, Bell and Huichica 
creeks.  Dewberry’s (FONR 2004) map of results appears as Figure 5.  Even in 
watersheds where Dewberry (2001, 2003) found high concentrations of steelhead 
juveniles, there were many reaches in the same creeks with very low densities or no 
steelhead present.  Only 9% of reaches had high concentrations of steelhead in 2001, 
which was a severe drought year, but these highly productive reaches expanded to only 
19% of habitat surveyed in 2002.  Steelhead habitat continues to shrink due to increasing 
water use, and the decline cannot be reversed without restoring flows. 
 



Patrick Higgins, Consulting Fisheries Biologist: Justification for Recognize the Napa River as Temperature 
and Flow Impaired and Addition to the California 2012 303d List 
 

 
Figure 1. Flow at the USGS Napa River gauge near upstream of Napa show the loss of surface flow 
throughout the summer and fall of 2001. Data from the CA Data Exchange Center. 
 

 
Figure 2. Flow at the USGS Napa River gauge near upstream of Napa shows the loss of surface flow 
from August through October of 2004. Data from the CA Data Exchange Center. 
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Figure 3. “The average proportion of surveys encountering particular fish guilds (warm-water 
exotic species, cold-water native species excluding salmonids, salmonids, and warm-water natives) 
in the mainstem and tributaries of Napa River, by decade.” From Stillwater and Dietrich (2002) 
where is appears as Figure 3-6. 
 

 
Figure 4. This map image is taken from Stillwater and Dietrich (2002) where it appears as Map 13 
and is shown here to illustrate that reaches likely formerly inhabited by salmonids now lack surface 
flow or are stagnant in other cases because of flow depletion. 
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Figure 5. Map of reaches of high juvenile steelhead production in the Napa River according to 
surveys reported by Dewberry (2001, 2003). Map produced by the Friends of the Napa River. 
 
 
 
 



Patrick Higgins, Consulting Fisheries Biologist: Justification for Recognize the Napa River as Temperature 
and Flow Impaired and Addition to the California 2012 303d List 
 

Justification for Listing the Napa River as Temperature Impaired 
 
Stillwater and Dietrich (2002) placed automated temperature probes at over two dozen 
locations in the Napa River watershed from August 2000 through October 2001 and data 
from that study are used below to prove temperature impairment with regard to suitability 
for steelhead. 
 
Water temperature charts below adapted from Stillwater and Dietrich (2002) have 
thresholds and reference lines indicating showing stressful and lethal levels for Pacific 
salmon species, including steelhead.  The lower reference line is at 20 o C (68 o F), which 
is stressful to all salmonids (McCullough 1999) and in the range known to retard 
steelhead growth (Sullivan et al. 2001).  The higher value is 25 o C (77 o F), which 
Sullivan et al. (2001) considered to be lethal for most Pacific salmon species.  The U.S. 
EPA (2003) set a target for Pacific salmon core rearing areas in the middle and upper 
reaches of streams at 16 o C/61 o F. Migratory routes or non-core rearing areas in middle 
and lower reaches of salmon streams should maintain temperatures of 18 o C/64 o F or 
less.  U.S. EPA (2003) recommends an absolute maximum water temperature of 
20 o C/68 o F during adult migration or for juvenile migration and rearing. 
 
Mainstem Napa River:  Stillwater and Dietrich (2002) provide water temperatures for 
several mainstem Napa River locations.  Water temperatures are displayed with a central 
line representing the daily average, but the minimum and maximum daily temperatures 
reflected as well above and below the average line.  Figure 6 shows the mainstem at St. 
Helena where water temperatures become adverse for salmonids beginning in May and 
rise above lethal limits in June and July.  Downstream at Oak Knoll Avenue in Napa 
(Figure 7), the pattern of thermal impairment with regard to salmonids is similar with the 
mainstem Napa River fluctuating into stressful ranges (> 20 o C) in May, but maximum 
temperatures never exceeding 25 o C.  This may indicate some cool water influence in the 
reach at Oak Knoll because the Napa River at Trancas Avenue further downstream in the 
town is once again warmer (Figure 8).  Interestingly, the Napa River at the latter location 
exceeds 25 o C for a longer duration than the St. Helena location, with lethal temperatures 
extending into August and September. 

 
Figure 6.  Napa River minimum, average and maximum daily water temperature indicates stressful 
to lethal conditions for salmonids from late May through mid-September at Lodi Road in St. Helena.  
Chart adapted from Stillwater and Dietrich (2002). 
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Figure 7.  Napa River minimum, average and maximum daily water temperature indicates stressful 
conditions for salmonids from late May through mid-September 2001 at Oak Knoll Road in Napa.  
Chart adapted from Stillwater and Dietrich (2002). 

 
Figure 8.  Napa River minimum, average and maximum daily water temperature indicates stressful 
or lethal conditions for salmonids from late May through mid-September 2001 at Trancas Street in 
Napa.  Chart adapted from Stillwater and Dietrich (2002). 
 
Tributary Impairment:  Although Stillwater and Dietrich (2002) found some Napa River 
tributary reaches had water temperatures suitable for steelhead, they also found some 
impaired.  In some cases, like Middle Carneros Creek, water temperatures appear suitable 
for steelhead but then stream segments are dewatered (Figure 9).  Middle Conn Creek 
above Hennessey Reservoir shows a similar pattern, where temperatures are mostly 
suitable for steelhead with maximums only occasionally exceeding 20 o C, however, data 
then indicate that the reach was dry from early August to late September 2001 (Figure 
10). Middle Sulphur Creek (Figure 11) shows an increase in water temperature to lethal 
levels (>25 o C) shortly before the reach went dry in July 2001.  This is a typical pattern 
as flow volume diminishes, water temperature increases.  Middle Chiles Creek above 
Lake Hennessey was also sampled for water temperature by Stillwater and Dietrich 
(Figure 12) and maximum daily water temperatures only exceeded 25 o C briefly in June 
and July 2001, but the range was stressful for salmonids from May through September.  
Upper Dry Creek water temperature data show very suitable conditions for steelhead 
juveniles, but then data suggest that the reach goes dry for days or weeks intermittently 
(Figure 13).  Thus, Stillwater and Dietrich (2002) water temperature data demonstrate the 
need for impaired listing of the Napa River for both temperature and flow. 
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Figure 9.  Middle Carneros Creek average, minimum and maximum daily water temperature 
indicates suitable conditions for salmonids but the reach also went dry intermittently.  Chart adapted 
from Stillwater and Dietrich (2002). 

 
Figure 10.  Middle Conn Creek average, minimum and maximum daily water temperature indicates 
suitable conditions for salmonids with the exception of brief exceedance of 20 C, but the reach also 
went dry from mid-August to late September 2001.  Chart adapted from Stillwater and Dietrich 
(2002). 
 

 
Figure 11.  Middle Sulphur Creek average, minimum and maximum daily water temperature 
indicates periodically stressful conditions for steelhead and that the reach also went dry 
intermittently.  Chart adapted from Stillwater and Dietrich (2002). 
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Figure 12.  Middle Chiles Creek average, minimum and maximum daily water temperature indicates 
periodically stressful conditions for steelhead from May through September.  Chart adapted from 
Stillwater and Dietrich (2002). 

 
Figure 13.  Upper Dry Creek average, minimum and maximum daily water temperature indicates 
suitable conditions for steelhead but extended periods when the stream went dry.  Chart adapted 
from Stillwater and Dietrich (2002). 
 
Causes of Flow Impairment 
 
There is ample evidence of the cause of flow impairment in the Napa River and what 
follows is a brief discussion of causal mechanisms for reduced flows that demonstrate 
that listing causes should include flow alteration, pumping, hydromodification and 
diversion. 
 
The North Coast Instream Flow Study (Stetson Engineers 2007) found hundreds of legal 
and illegal (286) diversions in the Napa River (Figure 14) and cumulatively they are 
dramatically impacting water available for steelhead.  These are sources of impairment 
and suggest the need to list flow alteration and diversion as causes for impairment. Low 
level aerial images of the Napa River and Carneros Creek (Figures 15 and 16) show 
dozens of impoundments, but also highly confined stream reaches.  Both are channelized, 
which disconnects both streams from their floodplains and cooling groundwater 
influence.  This suggests that hydromodification needs to be considered as a cause of 
impairment as well.   
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Figure 14.  Napa River reservoirs as discerned using aerial photos by Stetson Engineers (2007) with 
assigned permit status, including a number of illegal diversions (non-filer). 
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Figure 15. Napa River channelized and disconnected from its flood plain above Rutherford Rd. Note 
numerous impoundments (red arrows) and very narrow riparian zone. From Google Earth. 
 

 
Figure 16. Carneros Creek with channel and riparian conditions similar to the mainstem Napa 
River. Note that a large number of impoundments (red arrows). From Google Earth. 
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The comments of hydrologist Dennis Jackson (2009) on the Napa TMDL have 
substantial bearing on groundwater and pumping issues and are included among the 
appendices attached.  Jackson (2009) referenced groundwater papers by the U.S. 
Geologic Survey (USGS) (Faye 1973) to show that the Napa River lower mainstem was 
once a gaining stream.  Cold water from tributaries and groundwater increased flows and 
at the same time moderated water temperatures. Faye (1973) simulated groundwater 
levels in the Napa Valley using a model and projected that when pumping exceeded 
24,000 AF that there would be a reversal of flow from the river bed into the aquifer and 
that the Napa River would become a losing stream.   
 
Jackson (2009) made the following case that what Faye (1973) projected has come to 
pass:   

 “West Yost and Associates Technical Memorandum 6 (2005) estimates 
that the groundwater extraction rate in 2005 was 24,856 acre-feet or 4.2 
times the 1970 extraction rate. It is very likely that the current ground 
water extraction rate from the Napa Valley has increased since 2005.  The 
Napa River was a gaining stream in 1972, meaning that groundwater 
flowed into the river from the water table. Faye’s (1973) conclusions (1) 
and (2) and his simulation of pumping rates equal to four times the 1970 
pumping rate show that groundwater extraction of more than 24,000 acre-
feet has the potential to dry up portions of the Napa River during low 
rainfall years. The 2005 groundwater extraction rate of 24,856 acre-feet 
exceeded Faye’s threshold of 24,000 acre-feet. Therefore, the current rate 
of groundwater extraction from the Napa Valley groundwater basin is 
likely contributing to dewatering portions of the mainstem of the Napa 
River in dry years. Steelhead trout, a federally listed species, are known to 
inhabit the mainstem of the Napa River so dewatering portions of the 
mainstem of the Napa River by groundwater pumping would be a very 
significant adverse impact.”  

Consequently, pumping should be listed as a cause of Napa River flow impairment on the 
California updated 2012 303d impaired waterbodies list.  
 
Solution to Abatement of Temperature Problem Same as Shasta River  
 
The National Academy of Science (NAS 2004) in a study of Klamath Basin endangered 
fishes determined that there was a direct connection between flow depletion and water 
temperature problems in the Shasta River and that flow augmentation was necessary to 
remediate the problem: 
 

“Low flows with long transit times typical of those now occurring in the summer 
on the Shasta River cause rapid equilibration of water with air temperatures, 
which produces water temperatures exceeding acute and chronic thresholds for 
salmonids well above the mouth of the river. Small increases in flow could reduce 
transit time substantially and thus increase the area of the river that maintains 
tolerable temperatures.” 
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This is also an important part of the solution to temperature pollution abatement on the 
Napa River and its tributaries.  If flows were sufficient to meet temperature tolerances of 
salmon and steelhead, then habitat would also expand and populations would rebound.   
 
Conclusion 
 
The SWRCB needs to recognize the Napa River as temperature and flow impaired on the 
California 2012 updated 303d list and should include all flow impairment categories for 
which there is precedent: flow alteration, hydromodification, pumping and diversion.  
The support for such action is clearly justified above and it is abundantly clear that Napa 
River water quality problems cannot be abated nor beneficial uses guaranteed under the 
Clean Water Act restored without increasing cold water flows. 
 
Please fell free to call me, if you have questions. 
 
Sincerely, 

 
Patrick Higgins 
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