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The lower portion of the Upper Sacramento River has 
long sections of flat water punctuated by riffles and 
pools, which give it a distinct character as compared to 
the river above the city of Dunsmuir. The tracks of the 
Southern Pacific Railroad are never far from the river’s 
edge, and serve as a reminder of a 1991 derailment that 
became national news because of the environmental 
damage it caused. Today, after much work to restore 
what was once there, the Upper Sac has regained its 
reputation as a blue-ribbon fishery. 
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Scientists Vanessa Handley, left, and Clare Loughran, both with the 
University of California Botanical Garden at Berkeley and part of the 
Large-flowered Fiddleneck Recovery Implementation Team break off 
from the main group and work their way toward an isolated patch of 
the endangered flower species. The field exercise is the final effort in 
a 10-year study to determine if the team was able to reintroduce the 
plant to its native habitat. A canvassing of the hillside was necessary 
even though a misstep on a loose rock or a slip in the muddy terrain 
would send any one of the dozen scientists or others tumbling to the 
base of the hill. 

The Character     
           of a River

Story and Photographs by Nick Miley

The Upper Sacramento River may be the most studied 
river in the state—for good reason—as it offers so much 

in the changing view of watershed management

OUTDOOR CALIFORNIA 9



10 SEPTEMBER—OCTOBER 2021

TThe Upper Sacramento River is a 
storied destination for hikers, sightseers 
and anglers alike. However, few realize 
when they wade into this cool, clear river 
that the water flowing around them is 
part of a linchpin that holds together the 
interests of diverse communities, indus-
tries and environmental interests, as well 
as the landscape’s flora and fauna—all 
for the need of water in an increasingly 
arid state. As a result of a train wreck and 
the resulting chemical spill into the river 
in 1991, and the shifting attitudes about 
watershed management, the Upper Sac—
as it’s most commonly called—is one 
of the most studied rivers in the state, 
and perhaps the world. The information 
gathered from this research provides 
vital resources for fish and wildlife man-
agement, but it also shows the critical 
role that this vulnerable river plays in the 
wellbeing of an entire state.

 
A Unique Source of Water

The northern end of California’s 
Central Valley comes to a head in the 
Shasta-Trinity National Forest, where the 
Trinity Alps and the Cascade Range meet 
at the Trinity Divide. The southern side 
of the divide marks the northern reach of 
the Upper Sacramento River watershed, 
which wells up at Big Springs in the City 
of Mount Shasta and runs off the flanks 
of Mount Eddy. The two forks meet at 
Lake Siskiyou and empty into the main 
stem of the river below Box Canyon Dam. 
A significant portion of this water comes 

from the numerous springs in the area, 
most of which are fed by the snowmelt 
percolating through the layered lava for-
mations that make up Mount Shasta.

An environmental study showed 
that the springs in the Upper Sac-
ramento River watershed are fed by 
snowmelt from a variety of elevations on 
the 14,179-foot Mount Shasta and can 
take more than 50 years to reach their 
discharge locations. Among the famous 
springs feeding the river are the hanging 
gardens of Mossbrae Falls and, of course, 
the official headwaters of the river, Big 
Springs. Other water sources feeding the 
river include more than 30 creeks and the 
tailwater of Box Canyon Dam. 

Lake Siskiyou is a rare type of reser-
voir as its primary purpose is recreation. 
It does produce a small amount of hydro-
electricity, but there are no agriculture or 
municipal demands placed on its water. 
The demand for the water comes from a 
historical need. The dam operator, Sis-
kiyou County, agreed with the California 
Department of Fish and Wildlife (CDFW) 
to maintain environmental flow releases 
of no less than 40 cubic feet per second 
to provide a consistent water supply to 
the animals and plants in and along the 
river.   

 
Shifting Profile

The California Fish and Game Com-
mission designated the Upper Sac as 
a Wild and Heritage Trout Stream on 
account of its self-sustaining rainbow 

trout population and its overall aes-
thetics. The river is comprised of pools, 
riffles, runs, drop-offs and pocket water. 
However, the character of the river 
changes significantly along its 37-mile 
course. The narrow upper river is more 
creek-like, dropping swiftly through the 
steep walls of Box Canyon with few deep 
pools but lots of white water. The canyon 
opens up below the city of Dunsmuir and 
the river in this lower section takes on a 
more restful disposition being broader 
and flatter with pools and long runs of 
flat water between riffles. The entire river 
corridor from Lake Siskiyou to Shasta 
Lake is canopied with mixed conifers, 
oak and cedar. The riverbanks are lush 
with the gigantic leaves of Indian rhu-
barb, heaping blackberry and flowering 
Pacific Pea vines. 

The changes in the river along its 
descent go below the surface, affecting 
the aquatic habitat. Recent fish counts 
conducted by CDFW’s Fisheries Branch 
reveal an inverse relationship between 
numbers of rainbow trout and water 
temperature. Trout favor the colder 
water of the upper river to that of the 
warmer, slower-moving water farther 
down. However, fishing regulations may 
play a role in this distribution as well. 

While there are many variables af-
fecting wildlife distributions along and 
within the river, there is no doubt that 
the springs, creeks and dam releases 
feeding the Upper Sac keep it clean, cool 
and oxygenated throughout Northern 
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Mossbrae Falls is considered by many to be 
the most beautiful spring feeding the Upper 
Sac. The name is a little misleading as it’s 
not a single fall, but a series of cascades 
combing through the moss-like water plants 
along the brae, or steep hillside.
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California’s sweltering summer months. 
The canyon is an oasis that harbors a 
dense and thriving riparian ecosystem. 
According to CDFW, the watershed sup-
ports as many as 247 species of terres-
trial wildlife, many of which are river-
dependent such as osprey, river otter and 
a variety of am-
phibians including 
the Pacific giant 
salamander and 
the foothill yellow-
legged frog. 

The appeal 
of the Upper Sac 
watershed as 
a sportsmen’s 
paradise is far 
from new. As early 
as the 1870s, the 
California Board of 
Fish Commission-
ers—the forerun-
ner of today’s 
Fish and Game 
Commission—issued brochures on the 
area describing its hunting and fishing 
opportunities. With increased interest 
in the region’s fish and wildlife came the 
need for monitoring and regulation. 

According to CDFW’s fishery man-
agement plan, the Upper Sac has primar-
ily been a put-and-take fishery going 
back to at least 1978 (the year of the first 

creel survey) and the majority of anglers 
fished with bait. In 1982, the CDFW set 
aside a 14-mile section on the river from 
Shotgun Creek downstream to Shasta 
Lake for catch and release. This designa-
tion marked the end of stocking in that 
section of river and the beginning of the 

wild trout monitoring 
program. For a decade, 
the monitoring pro-
gram showed that wild 
trout fared better—
both in terms of size 
and numbers—in the 
absence of hatchery 
fish and harvest an-
glers. The Upper Sac’s 
reputation as a well-
managed, blue-ribbon 
trout stream grew as 
well. However, disaster 
loomed around the 
bend for these stream-
born fish.

In July 1991, a 
Southern Pacific Railroad train derailed 
at the Cantara Loop bridge below Box 
Canyon Dam. The California Public Utili-
ties Commission reported that between 
1977 and 1991, no less than 36 separate 
derailments occurred along this section 
of track. On the night of the derailment, 
several cars slipped off the track bed and 
toppled into the river just upstream of 

The Upper Sac’s 
reputation as a well-

managed,blue-ribbon 
trout stream grew 
as well. However,
 disaster loomed 
around the bend 
for these stream-

born fish.
Top: the Pacific Pea (Lathyrus vestitus) grows in 
abundance along the banks of the Upper Sac. 
This particular Pacific Pea thrives at the Cantara 
Loop, which speaks to the river’s recovery from 
the 1991 disaster. Below: fish and plants were 
not the only things affected by the spill. Insects, 
like this centipede, along with birds and mammals 
suffered fromthe spill, though none received as 
much focused out cry as the beloved trout. 

The snowmelt off Mount Eddy feeds Lake Siskiyou 
and the Upper Sac with clean, cold water. Lake 
Siskiyou is a unique recreation reservoir that 
provides a critical source of cold water to Northern 
California rivers in the sweltering summer months. 
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Dunsmuir. One of the cars that ruptured 
was a chemical tank car carrying a po-
tent soil fumigant called metam sodium. 
At least 19,000 gallons of the powerful 
pesticide spilled directly into the river, 
and thereby poisoned everything in and 
along the river before responders were 
able to contain it at Shasta Lake. The 
event provided the gruesome opportu-
nity to conduct a complete fish count. In 
the aftermath of the spill, the Upper Sac 
became one of the most intensely studied 
rivers—both by government scientists 
and academics—first for the extent of the 
damage, and then as the years went by in 
its recovery. 

According to senior fisheries biolo-
gist Michael Dege, with CDFW’s Wild 
and Heritage Trout Program, the Upper 
Sac recovered from the spill relatively 
quickly as the metam sodium dissipated 
within weeks of entering the river and 
the tributaries to the river were not 
contaminated. These feeder creeks acted 
like preserves, allowing fish and other 
animals to migrate down into the main 
stem of the river. “The resilience of the 
river was nice to see, and it did it on its 
own for the most part,” said Dege. 

CDFW wildlife officers were among 
the first to arrive on the scene at the 
Cantara Loop after the railroad cars de-
railed on that July night. Officers stayed 
on scene and continued in the leadership 
role overseeing the federally mandated 
Natural Resource Damage Assessment, 
which evaluated the extent of the disas-
ter. Additionally, CDFW managed the 
clean-up effort while making changes to 
fishing regulations to meet the needs in 
an effort to restore the environmentally 
devastated river. CDFW and a collection 
of other interested groups monitored the 
river recovery for years until the state of 
California worked toward an eventual 
$38 million settlement with Southern 
Pacific to cover the cost of the clean-up 
and related damages.  

Dege’s description of the river’s pli-
ability may seem optimistic considering 
how more than a million fish died from 
the spill. However, the river received a 
Wild and Heritage Trout Water designa-
tion in 2000, which speaks to the self-
sustaining health of the river system. The 
Upper Sac is now open to catch-and-

Hedge Creek Falls is a picturesque example of the more than 30 creeks that feed 
the Upper Sac between its headwaters at Big Springs and Lake Shasta. 



14 SEPTEMBER—OCTOBER 2021

release fishing year-round from Box Can-
yon Dam to Shasta Lake with artificial 
lures and barbless hooks. There is a put-
and-take section from the Scarlett Way 
bridge in Dunsmuir downstream to the 
county bridge at Sweetbriar that is open 
from the last Saturday in April through 
Nov. 15. Anglers are allowed to take five 
trout per day in this section.

Managing a Complex 
Water Source 

The Cantara spill triggered the for-
mation of local advocacy groups, which 
were bolstered by money in the Southern 
Pacific settlement fund. Chief among 
these advocacy groups was The River 
Exchange, a city of Dunsmuir project 
financed by grants from the settlement 
fund. The money was not available until 
three years after the spill, by which time 

much of the work on the river restora-
tion was complete. The River Exchange 
focused its resources on public outreach, 
education, trail work, trash clean-up 
along the river and community advocacy.  

Perhaps The River Exchange’s most 
notable achievement was a report that 
came out of the investigation of nearly 
every aspect of the watershed. With the 
publishing of Upper Sacramento River 
Watershed Assessment and Management 
Strategy, the Exchange achieved what it 
set out to do, and it upheld CDFW’s as-
sessment of the river’s recovery. However, 
the lasting impact of the report is the 
structure it created for regional stake-
holders to collectively advocate for the 
watershed and seek out grant money 
from the state.

In 2002, the Legislature enacted the 
Regional Water Management Planning 

Act, which provided access to more 
than $1.5 billion to municipalities, tribal 
interests and environmental groups that 
applied for grants under the umbrella of 
a regional water action group. What grew 
out of that requirement was the Upper 
Sacramento River Regional Water Action 
Group, co-coordinated by Angelina Cook. 
Over the years, factions have split be-
tween gray and green project focus. Gray 
proposals have promoted infrastructure 
restoration while green concentrated 
on restoration of natural systems like 
meadows. 

Distribution of funds have favored 
projects from municipalities. “The state 
is focused on gray infrastructure,” Cook 
said. “There’s a real disconnect between 
the municipalities and the tribes. The 
tribes are interested in green infrastruc-
ture projects, such as beaver reintroduc-

Indian rhubarb (Damera peltata) is a broadleaf, umbrella-like water plant that populates the banks of rivers throughout the 
region. This plant epitomizes the Upper Sac’s vibrant riparian flora. 
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tion, meadow restoration, and water 
quality; all of which are listed in the 
water management plan.” 

Managing a water source, let alone 
one as vital as the Upper Sac, is a com-
plex balancing act requiring knowledge, 
compromise and time, said Cook. It can 
easily become bogged down in scientific 
jargon and legalese. “Although our work 
is convoluted, the water is really grace-
ful,” she said. “It’s simple and elegant.”

CDFW maintained an advisory 
role during the process to ensure that 
proposed projects would not conflict 
with regulations and existing projects. 
Wildlife experts and fisheries biologists 
are most concerned over the state’s ongo-
ing battle with drought conditions “The 
Upper Sac is in good shape,” said Jason 
Roberts, inland fisheries manager for 
the region. But that assessment doesn’t 
reach downstream. “The Lower (Sac) is 
struggling due to lack of cold-water pool 
in Shasta Reservoir.” 

Roberts’ assessment of the fishery 
is practical given the consistent supply 
of cool water that the Upper Sac enjoys. 
When looked at as a whole, the Sac-
ramento River above Shasta Lake is a 
low-level concern. That’s not to say that 
two ongoing concerns couldn’t have huge 
effects on the river, but it’s a toss-up as to 
which is the more troublesome.

“Drought is the big concern today,” 
said Dege. The continued lack of precipi-
tation and unusually high temperatures 
threaten fish populations due to reduced 
oxygen in the water and decreased habi-
tat. A hot and dry climate poses systemic 
risks to the Upper Sac watershed in 
general. 

“The biggest hazard facing the river 
is the risk of catastrophic fire,” countered 
Phil Detrich, former director of The River 
Exchange. While few would argue with 
this assessment, the burden of forest 
management falls on the shoulders of the 
U.S. Forest Service. The service controls 
the majority of the land in the Upper Sac 
watershed, and it is aware of the threat 
that fire poses to the watershed. 

“In some ways, the Upper Sacra-
mento River could be considered the 
headwaters of California,” said Tyanna 
Blaschak, a forest service hydrologist in 
the Shasta-Trinity National Forest. “The 

Nick Miley is an educa-
tor, writer and historian, 
living in California’s Gold 
Country. When he’s not 
sleeping or working, 
he’s on a river, a bike, a 
mountain or in a kitchen.

Upper Sacramento River feeds into the 
reservoir at Shasta Dam, playing a key 
role in California’s water infrastructure 
and supplying farms and municipalities 
throughout the state. In this context, wa-
ter is one of the most important natural 
resources provided by forest service-
managed lands in this area.”


