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Objectives of Assessment  
1. Identify Values at Risk downstream and down slope from the high and moderate severity 

burn areas. 
2. Assess watershed changes caused by the fire, particularly those that pose substantial threats 

to human life, property, natural resources and cultural resources. 
3. Assess the potential for post-fire effects to downstream values at risk. 
 
Initial Concerns Under Consideration 
• Threats to human health and life within and downstream of the burned area. 
• Threats to structures, roads and other improvements within and downstream of the burn area. 
• Threats to critical habitat, Forest sensitive species, and archeological sites. 
• Threats to water quality. 

 
Resource Condition Assessment 
 
Background 
The Salt Fire burned approximately 981 acres near Shasta Lake on the Shasta Trinity National 
Forests.  A portion of North and South Bound Interstate 5, a Pacific Gas and Electric (PGE) 
Power line and a few residences are within the fire perimeter.  There are numerous small 
drainage structures (stream crossings) within the fire along the PGE powerline access route as 
well as beneath Interstate 5. 
 
Hydrologic Setting  

Figure 1 Hydrologic setting of Salt Creek Fire, relative to sub-drainages (HUC8) 
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The Eastern Klamath mountains the ecological unit sub-section which the fire occurs within has 
higher precipitation ranges than most of the Klamath range due to the orographic effect of the 
Klamath range at the top of the Sacramento Valley (Skinner 2006) with precipitation over the 
fire area averaging about 61.3 inches falling primarily as rain with most occurring between 
December and February (USFS 2007). Elevations within the fire perimeter range from 1238 feet 
(377.2 meters) where the fire flows into Salt Creek and Obrien Arms of Shasta Lake up to 2386 
feet (727.2 meters) at the divide between the Sacramento Arm McCloud River Arm of Shasta 
Lake.  Streams in the fire area are mostly ephemeral (7.9 miles), with fewer intermittent (1.1 
miles), and perennial (1.5) miles streams within the fire area. 

Predominant potential natural vegetation communities of the Eastern Klamath ecological section 
include the Douglas-fir series, Jeffrey pine series, Mixed conifer series, White fir series, 
Douglas-fir - ponderosa pine series, Canyon live oak series, California Black Oak, Oregon white 
oak series, Mixed chaparral shrublands, Red fir series and Mixed subalpine forest series.  
 
There is great variability within the fire area in terms of steepness of slopes and susceptibility to 
surface erosion and mass wasting potential.  Many of the smaller drainages are very steep and 
could easily be overlooked as a local threat.  Most of the larger drainages burned in a patchy 
mosaic which will help to buffer effects of the runoff from the areas that burned at higher 
severities.  The first large runoff producing storms will likely create increased surface flow. The 
highest amounts of sediment yields from surface erosion in the burned watersheds are expected 
during the first year after the fire.  Larger mass wasting features can be triggered up to a decade 
after the fire depending on loss of root strength from larger older trees and shrubs that are lost 
along the margins of mass wasting features.  For a more detailed analysis of mass wasting 
potential refer to the BAER Geology report.   
 
Existing Pipe Sizing Analysis for Q100 
An evaluation of drainage structure sizing was completed using pre-fire discharge based on 
regional equations from Waananen and Crippen 1970.   Pipe sizing was estimated assuming a 
HDW ratio of 1 with an average velocity of 10 feet per second.  This evaluation revealed that 
almost all of the pipes within the fire area were already undersized for a hundred year storm 
event which will place them at even higher risk for failure with flows that are elevated due to a 
post burn response.  Especially of concern are pipes with a high likelihood of failure than are 
stacked, meaning that a pipe in the headwaters drains into one or more stream crossings below 
which will put even greater stress on the pipes below when flows are bulked with accelerated 
erosion and sedimentation from road and fill failures.   
 
This analysis is meant to be a rough estimate of sizing adequacy and does not consider special 
design factors that increase pipe efficiency such as stand pipes, or headwalls, etc. Many of which 
are present along the I5 corridor.   
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Table 1.   Existing pipes compared to that required to pass a 100 Year storm recurrence interval. 

 
  
 

Refer to Figure 3 below for stream crossing map with corresponding locations. 

Highlighted pipes above indicate that stream crossing on private lands are roughly 40% of what 
they should be to pass a 100 year storm event.  Unfortunately these are all on private roads.  Post 
fire storms of smaller recurrence intervals will respond like a much larger storm event, so it is 
very imperative that these crossings be considered for upgrades and be closely monitored. 

RARHUC Road
Correct 
Acres

Q100 
(cfs)

Existing 
Pipe size 

(in)

Q100 simple 
pipe diameter 

inches 

Sizing 
adequacy 

real/design 
(1+=good,         

lower = poor)
CoalA I5-N 15.3 48.2 24 24 1.0
CoalB PVT 560.8 794.5 42 120 0.4

Coal C Gillman Rd
303.1

473.4 66 120 0.6
CoalT1 upper PGE 62.6 138.7 28 54 0.5
CoalT1A PVT 71.4 174.9 24 60 0.4

Coal T2 CoalT2
10.5

39.4 24 30 0.8
Coal T3A PGE 26.7 85.9 16 42 0.4

Coal T3B
40.5

92.5 36x2 48 1.5
CoalT-mini1 I5-N 5.8 22.7 24 24 1.0
CoalT-mini2 I5-N 3.6 15.7 36 24 1.5
FallT1 19.2 66.5 uk 42
FAllT2A uk 97.4 203.5 uk 66
FAllT2B Gillman Rd 107.5 253.7 uk 72
ObrienT1A PGE 8.7 29.8 uk 30
ObrienT1B N-I5 15.6 48.9 24 36 0.7
ObrienT1C S-I5 24.4 72.4 24 42 0.6
ObrienT2A USFS 3.8 15.2 uk 24
ObrienT2B PGE 65.4 149.4 48 60 0.8
ObrienT2C N-I5 85.5 183.9 48-58 66
ObrienT2D S-I5 95.7 200.8 52 66 0.8
ObrienT3A PGE 11.8 37.8 uk 42
ObrienT3B N-I5 25.5 71.7 24x2 42 1.1
ObrienT3C S-I5 33.6 88.9 48 0.0

ObrienT4 ObrienT4 N-I5 1.7 8.7 24 18 1.3

Coal T1

Coal T3

Coal Cr

Fall Cr

Obrien

ObrienT1

ObrienT2

ObrienT3
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Figure 3 Stream Crossing Analysis Map 
 
 
Burn Severity and Post-fire Hydrologic Response 
 
Post-fire watershed response for the Salt Fire was evaluated at several different scales the largest 
of which are the three primary 8th field watersheds draining into 1) Obrien Arm and 2) Salt Creek  
(both part of the Sacramento Arm of Shasta Lake) as well as the 3) McCloud Arm of Shasta 
Lake.  Additional hydrologic units of concern were delineated to assess the level of risk 
associated with each road stream crossing within the fire area.  Refer to Soils Report for Soil 
Burn Severity Maps. 
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Figure 4 Hydrologic Units of Concern, Relative to sub-drainages (HUC8) 
 
 
Soil burn severity was primarily low (30%) and moderate (22%), with smaller areas of high 
(9%). Table 1 shows the percentages of the hydrologic units that burned.  Three sub-drainages 
(HUC8’s) were tracked and the following was found, 24% of the Salt Creek, 7% of the Obrien 
Inlet and 5% of the McCloud Arm were burned by the Salt Creek Fire. 
 
There are two hydrologic areas that stand out in the fire area having resource values at risk 
(highlighted below).  The area of greatest concern is the residence along upper Coal Creek that 
sits between the confluence of the most severely burned tributary stream in the fire area and the 
main stem of Coal Creek; 85.1% of the area above their home burned at moderate and high 
severity.  The other area drains down to Interstate 5 that had 62.2% of the hydrologic area burn at 
moderate and high severities. 
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Figure 5 Burn Severity in Hydrologic Units of Concern, Relative to sub-drainages (HUC8) 
 
 
Table 2: Hydrologic Units of concern and Percentages burned by Severity 
 

 
 

H8 Acres
Q5 

(cfs)
Q10 
(cfs)

Q25 
(cfs)

Q5 
csm % H %M %L %UB

Unstable 
lands?

Water 
only     
Q5 

(cfs)

Bulked 
Q5 

(cfs)
% flow 

increase
Q5 

csm
McCloud Arm @ Shasta Lake 1335 466.8 674.1 995.0 223.8 0.1% 0.9% 4.1% 94.9% 470 470 0.7 225.4
Salt Cr @ Shasta Lake 2640 753.9 1097.9 1619.2 182.7 2.7% 7.5% 13.4% 76.4% 793 793 5.2 192.3

Salt Cr Tributary 112 71.8 104.3 155.9 410.5 5.8% 34.7% 43.0% 16.5% 85 85 18.2 485.2
Coal Cr @ Gilman Rd 669 289.5 413.8 610.9 276.8 9.1% 21.9% 37.9% 31.1% y 335 503 73.7 480.9

Lower Coal Cr Residence 450 209.1 301.2 446.4 297.3 10.0% 25.2% 49.5% 15.3% y 248 372 77.8 528.6
Upper Coal Cr Residence 74 42.8 65.8 100.1 369.8 24.9% 60.2% 13.3% 1.6% y 57 86 101.5 745.2

Obrien Inlet 2537 862.8 1200.8 1749.4 217.7 0.7% 1.7% 4.1% 93.5% 874 874 1.3 220.6
Obrien E @Shasta Lk 416 179.4 265.2 396.0 276.0 4.3% 10.4% 24.5% 60.8% 194 194 8.2 298.5

Obrien T1 24 16.0 25.6 39.5 425.9 7.5% 29.6% 44.7% 18.2% 19 19 17.9 501.9
Obrien T2 96 49.8 77.5 118.1 331.8 2.2% 21.6% 63.5% 12.7% y 57 85 71.2 568.2
Obrien T3 34 20.7 33.2 51.2 390.3 31.1% 31.1% 33.6% 4.2% 27 27 31.4 512.7

average 302.2 9% 22% 30% 415.3

HUCs for Resources of 
Concern

Post FirePrefire Percent Burned by Severity
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Post fire discharge relationships similar to those developed in Rowe Countrymen and Storey 
(1949) were used to model post fire increases.  It was assumed that low burn severity would 
result in an increase of roughly 10% over background flow rates; moderate severity would have 
about a 30% increase and that high burn severity would have roughly a 60% increase over 
normal flow conditions.  These increases are based on professional judgment from 23 years of 
post-fire BAER evaluations and are weighted based on the types of vegetation and ground cover 
that was consumed by the fire, slope steepness and degree of hydrophobicity and natural 
infiltration rates.  The post fire increases were further elevated if there was instability noted 
within the hydrologic units of concern.  Areas with hill slope instability were considered to cause 
bulking of flows that would double the water only flow; this is a very low rate for bulking which 
is justified based on the rather shallow instability features and potential for raveling as opposed 
to larger deep seated landslides. 
 
Modeled storm flown increases were the largest for the upper most residence along Coal Creek 
with a storm with a recurrence interval of 5 years is expected to be more than double what it 
would normally be increasing from roughly 370 cfs to 745 cfs.  There are four areas with 
resources at risk that have more than a 60% increase in flow expected during a 5 year event; 
these are highlighted in Table 2 above. 
 
Areas of Concern and Recommendations 
 
Homes along Coal Creek -There are two homes along Coal Creek that will be susceptible to 
flooding damage; both are along the main stem and are also situated at the confluence with 
smaller tributary streams running through their property that are likely to pose additional threats.  
It is recommended that these landowners consult with the NRCS to seek additional support for 
potential stream crossing upgrades or flood control structures to protect their investments.  The 
roads accessing these properties need critical dips each road stream crossing to reduce the extent 
of damage that could occur to their investments when their stream crossing structures fail. 
 
The water supply to these homes will likely be impacted structurally by flood events and during 
small storm events there will be diminished water quality due to increased nutrient flushes 
coming into the stream from ash, increased turbidity and intake structures are likely to become 
overwhelmed with deposition of fine materials. 
 
The uppermost private property residence on Coal Creek is at the greatest risk of post fire storm 
damage.  85.1% of the tributary drainage behind the home burned at moderate and high severity 
and peak flows for a 5 year storm are expected to more than double (Table 2). An emergency 
solution to reduce impacts would be to install k-rails (PGE may be a potential k-rail source) to 
divert flows away from their home, or to construction a large flow deflection wall to keep flow 
away from the home.  The home has impinged upon the channel there is a very limited area for 
the natural stream channel so to compensate for this one suggestion to consider is to split the 
flood flows around both sides of the home to better disperse the runoff. 
 
A local erosion expert Jerry Shaddinger  530-682-5835 has offered to install post fire erosion 
control products within the burned area to test some new innovative products.  There could be a 
mutual benefit for this private property if these two can work together. 
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Gilman Road and homes upstream along Coal Creek.  The Gilman Road stream crossing of Coal 
Creek has a large inlet that needs maintenance.  The trash rack on the inlet was nearly completely 
plugged and has a high level of accumulated debris that needs to be cleaned out.  The crossing is 
designed so that failure is not likely,  however when this crossing plugs the existing design will 
allow water to rise about 20 feet and will then drain into a large stand pipe (snorkel).  If water is 
allowed to back up to this level there will be an increased potential for flooding of the upstream 
homes along Coal Creek, especially the lower-most private residence. 
 
PGE Power line access Road Drainage Control -Erosion control on the power line access road(s), 
the main access road and all spur going to the powerline are not adequate as of 8-8-12.  
Accelerated erosion and stream sedimentation coming from these roads and disturbed hill slopes 
is inevitable.  There are numerous pipes along this road that are also undersized  (Table 1) and 
consideration should be given to either upsize or otherwise increase culvert capacity by installing 
trash racks, perforated stand pipe (snorkels), install critical failure points that control the flow 
when a pipe fails to prevent loss of stream crossings when storm events do occur.   
 
There is one area observed beneath the power line near the southern edge of the fire that has a 
road intersection at a stream crossing that has no pipe; this configuration will result in a gully 
that will travel about 100 feet through the road intersection down the main power line access 
road before entering the small ephemeral stream that is crossed.  Road drainage needs to be 
designed and installed at this location to keep the road in a drivable condition and to prevent 
excessive sedimentation from occurring in this small drainage. 
 
Another area is off of a spur road that goes along a tributary to Coal Creek in the northern end of 
the fire that has a very steep section that is expected to gully and increase sediment deposition to 
Coal Creek.   This section of road is identified as a critical section for erosion control. 
 
Interstate 5 stream crossings –Stacked pipes that are undersized on tributaries upstream of I5 on 
the PGE access route as well as private routes are subject to failure which will likely be 
expressed at the stream crossings on I5.   The two tributaries identified as Obrien T2 and Obrien 
T3 are identified in Table 2 above as having bulked flows expected from instability on T2 and 
over 60% high and moderate burn severity on T3 which result in accelerated peak flows (Table 
2).  It is recommended that additional measures be considered to increase pipe capacity by 
considering the installation of measures such as trash racks (above the pipes) or perforated stand 
pipes to better control the increased flows. 
 
II. Emergency Determination  
 
1.  Threats to Human Life, Property and Infrastructure  

• None identified on federal lands 
 

• Two homes along Coal Creek are at risk of flooding.    
 

• The PGE power line access route is likely to have numerous stream crossing failures and 
will potentially make the road impassible. 
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• The stacked road stream crossings that are undersized or poorly designed above I5 could 

have a confounding effect on the stream crossing structures that cross beneath Interstate 
5. 

 
2.  Threats to Water Quality 
 

• No effects significant enough to declare an emergency. 
  

• Localized effects to Shasta Lake at the inlets where Salt and Coal Creeks drain.  
Noticeable increases in turbidity and deposits of sediment are likely to be observable 
following storm events. 
 
 

• Private land domestic water supply will have increased nutrients and damage to the small 
water systems are likely from structural losses associated with deposition from storm 
events. 
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