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HYDROLOGY/SOILS RESOURCE ASSESSMENT

Wildomar Fire, Oct-Nov 2017
Cleveland National Forest

Robert G. Taylor
BAER Hydrologist

San Bernardino National Forest
San Bernardino, California

Objectives

1. Identify Values at risk downstream and down slope from the high and moderate severity burn
areas on Forest Service lands

2. Assess watershed changes caused by the fire, particularly those that pose substantial threats
to human life, property and critical natural and cultural resources, including soil productivity.

3. Assess potential downstream effects of severely burned areas of Forest Service lands.

Values at Risk
Initial Concerns
 Public Safety

o Rockfall along trails and roads
o Flood flows and sediment movement at mouths of canyons

 Downstream/Private Development
o Private residences along Calle de Lobo

 Transportation System
o Forest Service Roads: South Main Divide TT (FSR 7S04), Hixon TT, FSR 7S03

 Infrastructure
o SCE Powerlines

 Threats to water quality (Santa Ana River)
 Threats to vegetative regrowth from increased unauthorized OHV use
 Threats to heritage resources (see Heritage specialist report)
 Threats from invasive weed infestations

I. Resource Condition Assessment

Resource Setting

The Wildomar Fire burned within the following 6th field HUC watersheds:
 Lower San Jacinto (#180702020308): 64 acres burned (out of 5346 NFS acres within a

24804 acre watershed)
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 Murrieta Creek: (#180703020402): 33 acres burned (out of 194 NFS acres within a 34215
acre watershed)

 Upper San Mateo Creek (#180703010201): 768 acres burned (out of 13052 NFS acres within
a 21769 acre watershed)

Figure 1: This figure notes the slope classification of the Wildomar fire as well as the 3
watersheds crossed and the downstream location of the private property to the southeast.

As the burned acreage in the Lower San Jacinto and Murrieta watersheds are near the ridges,
constitute <1% of each watershed, and have no identified values at risk, the remainder of the
report will be focused on the Upper San Mateo Creek watershed.

Private residences and infrastructure required a finer scale of modeling leading to unofficial 7th

field and 8th field watersheds being delineated. These private residences in the Calle de Lobo
community near the outlets of the two subdrainages range in price from about $650K to above
$1.2M (Zillow search, 11/01/2017) each.

The hydrologic modeling was focused on the potential for increased peak flows and increased
sediment delivery to downstream, off-Forest values at risk and on-Forest road infrastructure.
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These estimates will be shared with those agencies that have jurisdiction off of Forest Service
lands.

Soil Classification

Web Soil Survey (WSS) provides soil data and information produced by the National
Cooperative Soil Survey. It is operated by the USDA Natural Resources Conservation Service
(NRCS) and provides access to the largest natural resource information system in the world.
NRCS has soil maps and data available online for more than 95 percent of the nation’s counties
and anticipates having 100 percent in the near future. The site is updated and maintained online
as the single authoritative source of soil survey information.
https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

From the custom soils report, six soil types constitute 100% of the mapped area. The soils differ
between the Wildomar OHV area and the remainder of the fire area. Outside the Wildomar OHV
area, only Soils 144 and 145 are found. These soils are somewhat excessively drained but have a
a high capacity for erosion. Within the Wildmar OHV area, Soils 143, 186, 213, and 214 occur.
These soils tend to be deeper with varying levels of runoff capability. Roads in the Wildomar
OHV area have moderate to severe erosion hazard.

Table 1. Major soils in the Wildomar Fire area according to NRCS WSS
Map Unit Symbol Map Unit Name Percent of

Approx fire
boundary

Erosion
Hazard off-
trail

Erosion
hazard of
roads, trails

Depth to
bedrock
(inches)

143 Cieneba-Blasingame-Rock outcrop
complex, 9 to 30 percent slopes

3.4% Moderate Severe 7 to 20

144 Cieneba-Rock outcrop complex, 9 to 30
percent slopes

12.4% Moderate Severe 4 to 20

145 Cieneba-Rock outcrop complex, 30 to 75
percent slopes

71.2% Very Severe Severe 7 to 20

186 Ramona fine sandy loam, 2 to 9 percent
slopes

4.0% Slight Moderate >80 inches

213 Vista course sandy loam, 9 to 15 percent
slopes

6.2% Slight Moderate 20 to 40

214 Vista coarse sandy loam, 15 to 30
percent slopes, MLRA 20

2.8% Moderate Severe 20 to 40
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Figure 2. Erosion Hazard of soils within the Wildomar Fire area.

According to the NRCS Web Soil Survey of the area, the Erosion Hazard (Off-Road, Off-Trail)
ratings in this interpretation indicate the hazard of soil loss from off-road and off-trail areas after
disturbance activities that expose the soil surface. The ratings are based on slope and soil erosion
factor K. The soil loss is caused by sheet or rill erosion in off-road or off-trail areas where 50 to
75 percent of the surface has been exposed by logging, grazing, mining, or other kinds of
disturbance (such as fire).

The ratings are both verbal and numerical. The hazard is described as "slight," "moderate,"
"severe," or "very severe." A rating of "slight" indicates that erosion is unlikely under ordinary
climatic conditions; "moderate" indicates that some erosion is likely and that erosion-control
measures may be needed; "severe" indicates that erosion is very likely and that erosion-control
measures, including revegetation of bare areas, are advised; and "very severe" indicates that
significant erosion is expected, loss of soil productivity and off-site damage are likely, and
erosion-control measures are costly and generally impractical.

For the Erosion Hazard of trails and roads, the hazard is described as "slight," "moderate," or
"severe." A rating of "slight" indicates that little or no erosion is likely; "moderate" indicates that
some erosion is likely, that the roads or trails may require occasional maintenance, and that
simple erosion-control measures are needed; and "severe" indicates that significant erosion is
expected, that the roads or trails require frequent maintenance, and that costly erosion-control
measures are needed.
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Soil Burn Severity (SBS)

A field survey was conducted on October 30, 2017, to identify the soil burn severity of those
locations visible from the South Main Divide Truck Trail (FSR 7S04), and 7S03, and from peak,
ridge, and downstream locations that could be reasonably accessed.

Through my experience on 23 previous BAER assessments in southern California chaparral
ecosystems from 2005 through the present, as well as looking at aerial imagery and soils data, I
determined that the soil burn severity contained the following general categories:
 Wildomar OHV area: almost the entire area could be classified with moderate SBS, with low

SBS near the perimeter
 Much of the surface in the other portion of the fire is dominated by rock outcrops, which do

not burn, that had dense chaparral growing about them. These areas were mapped as a
combination of unburned and moderate SBS.

 Though three areas along and near the roads showed low SBS, areas with lower surface rock
outcrop exposures burned at moderate SBS.

 No locations were found during the survey that indicated a long enough residence time for
fine roots to be burned in the subsurface or for soil structure to be damaged.
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Locations with large pockets of chaparral showed increased hydrophobicity over the normal
condition. The degree and extent of water repellent soils is largely unknown due to limited
collection of field data. The extent of strong water repellency is estimated to be 50% of the
moderate soil burn severity areas.

Following is a description of general observations used to determine low, moderate and high
values.

Low or unburned - Leaves/needles are green and unscorched, and remain on vegetation.  In
areas dominated by brush or trees, litter is not continuously burned.  Plant twigs and leaves are
usually identifiable in the litter component.  Steep unstable slopes are often mapped as low
intensity where the native vegetation was sparse (little to no cover prior to the fire).
Moderate - Leaves/needles have been scorched but may remain on tree.  Smaller shrubs may be
burned down to main stem, skeletons remain.  Litter and duff is burned over most of the area,
but is not completely burned to the soil surface at most locations.  Hydrophobic layers are
discontinuous.
High - Medium and fine branches have been burned from trees and large shrubs. Canopy totally
consumed on conifers.  Smaller shrubs are usually burned to short stabs.  Litter and duff is
usually burned to the soil surface over most of the area, leaving only a cover of ash (white/gray)
above the mineral soil.  There are usually patches where duff is partially or not completely
consumed.

A BARC map was ordered and delivered on November 1, 2017, but cloud cover obscured a large
portion of the fire. Through consultation with the Regional BAER Coordinator, Jeff TenPas, we
made the decision to use our on the ground observations to estimate acreages of different levels
of SBS.

Table 2. Acres of soil burn severity from the Wildomar Fire
Watershed Moderate/

Unburned
rock

outcrops

Moderate
severity

Low
severity

NFS
watershed

acreage

Total
watershed

acreage

% of
Moderate

SBS

Lower San
Jacinto

26 21 17 5346 24804 < 0.1%

Murrieta 3 30 0 194 34215 < 0.1%
Upper San

Mateo Creek
155 547 66 13052 21769 2.9%
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Figure 3. Soil burn severity for the various watersheds modeled. The green/yellow hatched area
is indicative of rock outcroppings (unburned) that were previously buried by chaparral that have
burned off (moderate SBS).

Table 3. Acres of soil burn severity for specific values at risk

Subwatershed

Moderate/
Unburned

rock
outcrops

Moderate
severity

Low
severity

Outside burn
area

(unburned
buffer)

Total
subwatershed

acres

% of
Moderate

SBS

Northern
drainage (CLL

Ladera)
23 132 29 68 251 57%

Southern
drainage

(south of Corte
Palo Viejo)

83 259 25 74 441 68%

Wildomar
campground

1 95 14 79 189 51%
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Clean Water Act compliance

San Diego Regional Water Quality Control Board

Per the Forest Service Management Area Agreement with the State of California, the San Diego
Ana Regional Water Quality Control Board (RWQCB) was contacted to inform them that the
fire has taken place within their jurisdiction, that the fire is nearly contained, and that flow and
sediment modeling is being conducted in this BAER effort.

The RWQCB appreciated the contact and provided contact information for the Stormwater
section.

303d listings

None of the waters within the fire area are on the Clean Water Act Section 303(d) list indicating
beneficial uses are impaired.

Beneficial Uses

The Basin Plan does not designate specific beneficial uses for the unnamed tributaries of San
Mateo Creek. Overall San Mateo Creek has the following beneficial uses: Water Contact
Recreation (REC-1), Non-contact Water Recreation (REC-2), Warm Freshwater Habitat
(WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, Threatened, and
Endangered Species (RARE), and Spawning, Reproduction and/or early development (SPWN).

Watershed Condition Classification (WCC)

Watershed condition classification was conducted by the Forest Service in 2010, rating each of
these watersheds as either Functioning, Functioning At-Risk, or Impaired. 12 Indicators are used
with varying percentages to determine the current rating and future ratings. Wildfire effects can
cause changes to water quality through BMP failures, soil erosion, riparian vegetation health, fire
effects and regime, terrestrial invasive species, and indirectly to road stability and channel
stability.

 Upper San Mateo Creek – (#180703010201),
o In 2010, this watershed was rated as Functioning At-Risk per the Watershed

Condition Classification
o The effects of this fire will alter the watershed condition by reducing the scoring in

the categories of Water Quality, Riparian Vegetation, Soil Erosion, Fire Effects &
Regime.

Table 4. 6th Field HUC watersheds for Canyon 2 fire
Watershed Watershed # Watershed

acres
2010 WCC

score
2010 WCC

Level
2017 WCC

post-fire
Upper San

Mateo Creek
180703010201 24147 1.7

Functioning
At-Risk

Functioning
At-Risk
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Classifications are updated generally as conditions change due to emergency situations such as
fires, and from restoration activities. In this case, the Cleveland National Forest specialists
should assess the ratings based on changes to the following indicators for the Upper San Mateo
Creek. Erosion from facilities (roads, trails, and special uses) due to inadequate BMPs associated
with drainage will move Other Water Quality to Functioning At-Risk or Impaired; Riparian
Vegetation is no longer in a Functioning condition, being At-Risk pending native recovery; Soil
Erosion will increase until vegetative recovery occurs; Fire Effects and Regime are no longer
Functioning until the native vegetation recovers and type conversion does not occur; Terrestrial
Invasive Species may encroach into the area, leaving this indicator as Impaired; Road and Trail
maintenance results should be assessed given the erosion potential and uses in the Wildomar
OHV area.

Watershed Modeling

Peak Flow Models Used

Rowe, Countryman, and Storey (1949) method

The Rowe, Countryman, and Storey (1949) method is used quite extensively in Southern
California despite being over 60 years old. Kinoshita, Hogue, and Napper (2014) determined
that the RCS model is still applicable to southern California areas and is on par with other
available models for this area. They noted that the model is not adaptable to changing
geomorphology and climate conditions.

The method is used to determine the probable peak discharge and erosion rates in Southern
California.  Watersheds of the Wildomar Fire do have Rowe, Countryman, and Storey (1949)
analyses (San Mateo Creek, Table 29).

The Rowe, Countryman, and Storey (1949) model uses the following assumptions:
 The data collected for the 1949 study using a 60 to 80 year record still applies to the current

(2017) condition of the watershed
 The effect of fire on peak discharges relies on a relation between storm precipitation and

peak discharge for each watershed and was developed from the normal peak discharge
frequencies for all watershed units in the zone.

 “Since discharge measurement were available for only a relatively few watersheds, the peak
discharges derived from the observed data were used to establish a system of watershed
ratings to aid in making estimates of peak discharge for units without discharge records.”
(Rowe et al. 1949, page 5)

 Non-burnable areas (insufficient to carry burn [e.g. rocks, barren slopes] and areas that won’t
increase peak discharge) were excluded in computing fire effects.

 The effect on peak discharge and erosion rates of burned areas is assumed to be directly
proportional to the area of the watershed burned.

 An attempt was made to account for the effects of snowfall and snowmelt on the peak
discharge tables.
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 Estimates of normal erosion were made primarily from measurements of sedimentation in
reservoirs.  The sedimentation records were generally short.  The volume of material
deposited in reservoirs between measurements was prorated in amounts proportional to the
carrying power of the individual peak discharges.

 The estimates of peak discharges and annual erosion presented are averages, or the most
probable rates expected given the data set used.  Since there is no assurance that storms for
any short period will follow average trends, the frequency of discharge should be checked by
comparing it with similar adjacent unburned watersheds.

 No sediment bulking factor was used in this analysis
 The watersheds modeled were assumed to be of watershed type I, which are relatively small,

steep, fan-shaped units conducive to rapid concentration of run-off and are assumed to fit the
algorithm presented in Rowe et al. (1949).  The effects of partial burns in this type were
assumed to be directly proportional to the amount of burnable area burned.

The preceding assumptions are evaluated here:
 Despite the assumptions listed above, this method is the most frequently used by the U.S.

Forest Service in Southern California.  More importantly, each simulation is comparative in
that it looks at a pre-burn and a post-burn condition.  The assumptions used in pre- and post-
fire conditions are equivalent.

 The portion of the watershed under National Forest land management has not experienced
major urban development between 1949 and 2017.

 It must be acknowledged that current research on long term precipitation patterns indicates
that the 20th century may not represent an average, long-term pattern.

 The model provides relative results between pre-fire and post-fire conditions. The absolute
values of peak flow and sediment potential should not be used for engineering design
situations.

FS WEPP tools for sediment yield (ERMiT) and peak flow using Curve Number methods

The Erosion Risk Management Tool (ERMiT) uses Water Erosion Prediction Project (WEPP)
technology as the runoff and erosion calculation engine. WEPP simulates both interrill and rill
erosion processes and incorporates the processes of evapo-transpiration, infiltration, runoff, soil
detachment, sediment transport, and sediment deposition to predict runoff and erosion at the
hillslope scale (Flanagan and Livingston, 1995). The ERMiT interface uses multiple runs of
WEPP over a range of input parameters to predict event sediment delivery in probabilistic terms
on burned and recovering forest, range, and chaparral lands. This ERMiT User Manual provides
the information needed to access, run, and interpret ERMiT output; however, the conceptual
framework of the model has not been included. (https://www.fs.fed.us/rm/pubs/rmrs_gtr188.pdf)

To predict peak runoff from total storm runoff:
1. Run ERMiT for climate and hillslope typical of the watershed.
2. Note the return period runoff volume from first ERMiT table (Rainfall Event Rankings

and Characteristics From Selected Storms).
3. Estimate the peak runoff rate from the runoff volume using the TR-55 method.
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Changing the length and steepness of the hillslope is unlikely to change the predicted runoff
amount. It will make a bit of difference in erosion.

The SCS-TR55 method has been widely used to estimate peak runoff rates from small rural and
urban watersheds (SCS, 1986). This method of estimating peak runoff rate is applicable to
watersheds that are smaller than 900 ha and with average slopes greater than 0.5 percent with
one main channel or two tributaries with nearly the same time of concentration. (Fangmeier et
al., 2006. 5.16-TR55 Method For Estimating Peak Runoff Rate.)

Kirpich formula

time of concentration

http://www.ajdesigner.com/phptimeconcentration/kirpich_equation_time_concentration.php#ajsc
roll

where: time of concentration (minutes), L is flow length in feet, S is slope and is unitless ( = L/H
or flow length / elevation difference).

Modeling of Design Storm

Data from NOAA for the specific fire location produced a range of precipitation values for
various design storms.

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 6, Version 2

Duration Average Recurrence interval (years); Precip freq with 90% confidence intervals (in inches)
1 2 5 10 25

10-min 0.164
(0.137-0.197)

0.219
(0.184-0.264)

0.295
(0.246-0.356)

0.3585
(0.296-0.436)

0.446
(0.357-0.564)

30-min 0.301
(0.253-0.362)

0.403
(0.338-0.486)

0.541
(0.452-0.654)

0.657
(0.544-0.801)

0.820
(0.655-1.04)

1-hr 0.456
(0.383-0.549)

0.611
(0.512-0.736)

0.820
(0.685-0.991)

0.995
(0.825-1.21)

1.24
(0.993-1.57)

2-hr 0.689
(0.579-0.830)

0.901
(0.755-1.09)

1.19
(0.992-1.44)

1.43
(1.18-1.74)

1.77
(1.41-2.23)

6-hr 1.27
(1.06-1.53)

1.65
(1.38-1.98)

2.15
(1.80-2.60)

2.58
(2.13-3.14)

3.17
(2.53-4.00)

12-hr 1.69
(1.41-2.03)

2.24
(1.87-2.69)

2.96
(2.47-3.58)

3.56
(2.95-4.34)

4.38
(3.50-5.53)

24-hr 2.20
(1.95-2.54)

3.02
(2.67-3.49)

4.09
(3.60-4.74)

4.95
(4.33-5.79)

6.12
(5.18-7.38)

Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation
frequency estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower
bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher
than currently valid PMP values.
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca
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LOCATION INFORMATION: Name: Lake Elisnore, California, US*; Latitude: 33.596° Longitude: -117.323°
Elevation: 2804 ft

Peak Flow Modeling Results

Rowe, Countryman, and Storey (1949) method

Table 5. Peak discharge (cfs/sq.mi.) increases to the localized watersheds for the 2-year (Q2),
5-year (Q5), 10-year (Q10), and 25-year (Q25) storm events for the year following the
Wildomar Fire - on an average annual basis (Note: The modeled peak flow values should only
be used as an indicator of the relative increase in peak flows after the fire.)

Normal watershed peak
discharge per storm type
(cfs/sq.mi.)

1-year post burn peak discharge per
storm type (cfs/sq.mi.) with
approximate equivalent recurring
storm rank

Watershed Q2 Q5 Q10 Q25 Q2 Q5 Q10 Q25

Overall Fire
0.39 0.73 1.03 1.51

0.97
(Q9)

1.43
(Q20)

1.84
(Q45)

2.44
(Q80)

Northern drainage
(CLL Ladera)

0.13 0.24 0.34 0.49
0.29
(Q7)

0.43
(Q20)

0.56
(Q37)

0.75
(Q70)

Southern drainage
(south of Corte Palo

Viejo)
0.22 0.42 0.59 0.87

0.56
(Q10)

0.82
(Q22)

1.06
(Q50)

1.40
(Q80)

Wildomar
campground

0.10 0.18 0.25 0.37
0.20
(Q6)

0.31
(Q18)

0.40
(Q32)

0.54
(Q65)

FS WEPP Peak Flow calculator method using Curve Numbers

Table 6. Peak discharge (cfs/sq.mi.) increases to the watersheds for the 2-year (Q2), 5-year
(Q5), 10-year (Q10), and 25-year (Q25) storm events for the year following the Wildomar Fire
using CN of 64 for unburned/normal, 70 low SBS, and 90 for moderate burn with water-
repellant soils [averaged CN listed in table]

Normal watershed peak
discharge per storm type
(cfs/sq.mi.)

1-year post burn peak discharge per
storm type (cfs/sq.mi.) with
approximate equivalent recurring
storm rank

Watershed
(average post-fire
CN)

Q2 Q5 Q10 Q25 Q2 Q5 Q10 Q25

Northern drainage
(CLL Ladera) –

[CN = 80.5]

81.9
[CN=
73]*

83
[CN=
66]*

395 1128
371
(Q9)

665
(Q16)

926
(Q21)

1313
(Q35)

Southern drainage
(south of Corte Palo

10.8
[CN=

76 344 856
296
(Q9)

537
(Q16)

745
(Q22)

1062
(Q42)
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Viejo) – [CN = 82] 70]*
Wildomar

campground
[CN = 77.7]

NA NA NA NA NA NA NA NA

* - For small watersheds and low rainfall amounts, the model does not produce significant flow
at unburned curve number values, indicating little flow leaves the watershed in an unburned
condition for a 2-year return interval storm.
NA – No curve number is sufficient to cause a flow rate to be calculated for the small, low
gradient watershed using this method

These two models indicate all areas associated with the private property on the northeast of the
fire area will see increases in the peak flow values during storms.

Sediment Yield Modeling Results

Rowe, Countryman, and Storey (1949) method

Sediment Yields for the fire were estimated using values from Rowe, Countryman and Storey
(1949).  These authors estimated sedimentation rates from measurements of sediment
accumulation in reservoirs.  In their study, sedimentation records included periods associated
with a wide variety of discharges.  Relationships between computed sedimentation rates and
individual peak discharges were established for specific watersheds.  Curves representing
average relationships between peak discharge and sedimentation rate were developed by these
authors and used to determine normal annual sedimentation rates.  Adjustments to normal annual
erosion rates were made for watersheds affected by fires.  These adjustments were made through
comparison of burned watersheds to similar unburned watersheds and recovered over a ten year
period.

Table 7. Sediment yield (cubic yards per square mile) comparison for first and second
years after Wildomar Fire for areas of concern.

Sediment yield 1-year
following Wildomar
Fire

Sediment yield 2-years
following Wildomar
Fire

Watershed Pre-Fire Post-fire multiplier
pre-fire

Post-fire % of pre-
fire

Overall Fire 12.1 124 10 60 4.9
Northern drainage (CLL

Ladera)
4.0 35.4 8.9 17.4 4.4

Southern drainage (south of
Corte Palo Viejo)

7.0 71.7 10.3 34.6 5.0

Wildomar campground 3.0 23.8 8.0 11.9 4.0
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FS WEPP ERMiT method

Table 8. Sediment yield (tons/acre) comparison for first and second years after Wildomar
Fire

Sediment yield 1-year
following Wildomar
Fire

Sediment yield 2-years
following Wildomar
Fire

Watershed Pre-Fire Post-fire multiplier
pre-fire

Post-fire % of pre-
fire

Overall Fire 1.5 19.5 13.4 9.1 6.2

This modeling indicates that the overall watershed may see the effects of increased discharge for
rain events following the fire. Peak flows will increase in the area, more sediment will be
entrained by the flows, and more deposition of sediment will occur.  With a possible sediment
yield of over 8-11 times the average natural condition in the first year, not counting the bulking
of debris flows, it is important to make those responsible for road and residential protection
aware of the potential issue.

II. Findings of the On-The-Ground Survey

Observations and Findings - Analysis of Values at Risk

It is important to note that much of the following discussion of Values at Risk concerns values
that are located off of Forest Service lands.  On the private lands, the primary contact for
treatments is the USDA Natural Resources Conservation Service (NRCS), working with the
County Flood organization and the Homeowners Association. The NRCS, County, and HOA
representatives have been contacted by the BAER Team.

On October 30, 2017, BAER Team members assessed the soil burn severity, geologic condition,
watershed condition, and values at risk and the resulting hypotheses for flood and debris flow
potential to the downstream development and other identified values. The team included
specialists for hydrology, soils, heritage, archaeology, wildlife, botany, and engineering and
much observation and risk determination is contained in these other specialist write-ups.

Post-fire site conditions including canopy and ground fuels consumed, ash color and depth, water
repellency, soil texture and structure and ground cover potential were observed and documented.
Values at risk identified by the watershed team and other BAER team specialists were reviewed
in the field.

This report only discusses observations made by the field-going hydrologist and findings related
to watershed peak flow determination as was modeled. Public safety concerns (hazardous
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materials), Transportation (roads and trails, OHV), Infrastructure (recreation, lands, and
wildlife), and threats to vegetative recovery (OHV, weeds) are evaluated elsewhere.

Downstream Development

Properties on Calle Ladera (northern drainage): This subwatershed is approximately 251 acres
with about 57% of the acreage having burned at moderate soil burn severity. The slope map
indicates that most of the uplands are less than 50% slopes. The soils have a severe erosion
hazard. With the removal of the vegetation, there is active wind erosion, dry ravel, and rock fall
in the area. Watershed modeling indicates that there will be a loss of water control and the
channel may be insufficient to contain the bulked flow. There are three channels leading to this
area, but the fire did not burn all the way to the private land. The fire perimeter is between 600
feet and 1500 feet from the private property. The modeled design storm (2-year return interval)
will have a peak flow response on the order of the 7- to 9-year return interval storm with about 9
times the natural sediment. The unburned buffer between the fire and the private property should
be sufficient to mitigate the flow and sediment of the design storm.

Properties on Calle De Lobo (southern drainage): This subwatershed is approximately 441 acres
with about 68% of the acreage having burned at moderate soil burn severity.  The slope map
indicates that most of the uplands are less than 50% slopes, but contain the steeper slopes as
well. The soils have a severe erosion hazard. With the removal of the vegetation, there is active
wind erosion, dry ravel, and rock fall in the area. Watershed modeling indicates that there will be
a loss of water control and the channel may be insufficient to contain the bulked flow. There are
two main channels that confluence within the fire area and then lead straight into this private
land area, but the fire did not burn all the way to the private land. The fire perimeter is about 450
feet from the private property. The modeled design storm (2-year return interval) will have a
peak flow response on the order of the 10-year return interval storm with over 10 times the
natural sediment. In 2014, another nearby fire on the Cleveland NF (Silverado Fire) a 2-year
storm resulted in 3-4 feet of sediment leaving Forest Service property. The unburned buffer
between the fire and the private property may be sufficient to mitigate some of the flow and
sediment from a 2-year return interval storm.

Forest Service Infrastructure

FSR 7S04
A number of culverts were evaluated within the burn area in the Engineering report. The slope
map shows that this road is below slopes that are the steepest in the fire area (most above 50%).
The subwatersheds above these culverts have a range of sizes draining to them (from about 1
acre to 30 acres). Even with vegetation, these roads have active rockfall. With the removal of
vegetation, this rockfall has increased and presents both a life and safety risk, and a risk to the
infrastructure.
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Wildomar campground
This subwatershed is approximately 189 acres with about 51% of the acreage having burned at
moderate soil burn severity.  The slope map indicates that most of the uplands are less than 20%
slopes and the average slope in the main drainage is 5%. The soils have a slight to moderate
erosion hazard. This area also has a smaller footprint of rock outcropping. With the removal of
the vegetation, the existing pipe rail fencing that was tied into vegetation, is easily bypassed.
Watershed modeling indicates that there will be a loss of water control and the channel may be
insufficient to contain the bulked flow. There are three channels leading to this area, but the fire
did not burn all the way to the private land. The fire perimeter is between 600 feet and 1200 feet
from the campground. The modeled design storm (2-year return interval) will have a peak flow
response on the order of the 6-year return interval storm with over 8 times the natural sediment.
The unburned buffer between the fire and the campground should be sufficient to mitigate the
flow and sediment.

Wildomar OHV area
This area showed good contrast for before and after the fire. Dense vegetation used to confine
riders to the trails. The burned area is now open to incursion.
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III. Hydrologic Emergency Determination Summary

From FSM 2500, Chapter 2520 - Watershed Protection and Management, Section 2523.1 –
Exhibit 02, the following matrix is used to determine if the initial values at risk reach the level of
justifying treatments.

BAER Risk Assessment

Probability
of Damage

or Loss

Magnitude of Consequences
Major Moderate Minor

RISK
Very Likely Very High Very High Low

Likely Very High High Low
Possible High Intermediate Low
Unlikely Intermediate Low Very Low

.

Probability of Damage or Loss: The following descriptions provide a
framework to estimate the relative probability that damage or loss would
occur within one to three years (depending on the resource):

Very likely- nearly certain occurrence (>90%)
Likely- likely occurrence (>50% to < 90%)
Possible- possible occurrence (>10% to <50%)
Unlikely- unlikely occurrence (<10%)

Magnitude of Consequences:
Major- Loss of life or injury to humans; substantial property damage;

irreversible damage to critical natural or cultural resources.
Moderate- Injury or illness to humans; moderate property damage; damage

to critical natural or cultural resources resulting in considerable or long term
effects.

Minor- Property damage is limited in economic value and/or to few
investments; damage to natural or cultural resources resulting in minimal,
recoverable or localized effects.
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Loss of Water Control

The Wildomar Fire occurred within 3 6th level HUCs, though only the Upper San Mateo Creek
watershed burned sufficiently to have potential problem areas downstream of the fire. Additional
unofficial 7th field and 8th field HUCs were modeled to show fire effects to specific areas of
concern, such as a private land, specific road culverts within the fire, and the Wildomar
campground downstream of the fire. The use of these smaller local subwatersheds provides a
more pronounced and indicative increase in water yields by watershed because there is less
averaging across unburned areas.

Sediment and peak flow increases have the potential to cause a cumulative debris flow and
localized flooding effect. These effects have varying potentials depending on the size of the
burned subwatershed, the slopes involved, and the soil burn severity. This potential for flooding
and debris flow has the added risk of causing erosion to Forest Service roads, erosion control
structures, and buildings on private properties.

Peak discharge increases for the design storm (Q2) range from 2.5 to 3.0 times for subwatersheds
above the various private parcels within the area of the fire, The variability in the modeling is
due to the amount of area in the moderate soil burn severity classification relative to the size of
the watershed modeled, the relative slope and time of concentration within the watershed.

The 2-year return interval storm (Q2), with a 50% chance to occur in any given year, and a
statistical chance of 75% of occurring at least once in the first 2 years, is modeled to create peak
flows on the order of the Q6 to Q10 storms.

The 5-year return interval storm (Q5), with a 20% chance to occur in any given year, and a
statistical chance of 36% of occurring at least once in the first 2 years, is modeled to create peak
flows on the order of the Q16 to Q22 storms.

Given the high likelihood of these levels of storms occurring in the years following the fire (Q2
75%, Q5 36%), there is between a Possible and Likely probability of Damage or Loss Occurring.

Increase in sediment potential

Sediment yield potential for the same subwatersheds resulted in modeled increases of 8 to 11
times for the first year following the fire. This level of sedimentation has the potential to
decrease the capacity of storm drainage features.



17

IV. Discussion/Summary/Recommendations

Watershed Condition Classification: Effects of the Wildomar Fire will negatively affect the
Indicators of Water Quality, Soil Erosion, Riparian Vegetation, Road Maintenance, and Wildfire
Effects. For the Upper San Mateo Creek – (#180703010201) watershed these effects will reduce
the watershed condition indicators. The watershed is currently listed as Functioning At-Risk
(score 1.7). Since the overall score is unlikely to increase past 2.2, the watershed should remain
as Functioning At-Risk.

A primary watershed effect of the Wildomar Fire is “Loss of water control” or “Increased Flood
Potential.” The design storm (Q2) will cause the watersheds to react as if a Q6 through Q10
storm was occurring. Higher return interval storms, such as the Q5, will cause the watersheds to
react as if a Q16 to Q22 storm was occurring. Increases in sediment potential will be 8 to 11
times normal.

The various site-specific areas are evaluated for magnitude of consequences, combined with
probability, and a Risk is produced (see 2500-8 table).

 Properties on Calle Ladera (northern drainage): With the buffer of unburned vegetation
between the fire’s edge and the private property, coupled with the homes location being
outside the main channel, the magnitude of consequences is estimated to be moderate.
This results in a risk of Intermediate to High. The treatment is interagency coordination
to inform the HOA and NRCS of the potential.

 Properties on Calle De Lobo (southern drainage): The buffer of unburned vegetation
between the Fire’s edge and this private property is less than the northern drainage, the
watershed is larger, and the aerial imagery indicates that the property owner has done
significant grading work on the property such that the channel is no longer well defined.
The location of the house may be more in line with the outlet of the canyon. For these
reasons the magnitude of consequences is estimated as Moderate to Major. This results in
a risk of Intermediate to Very High. The treatment is interagency coordination to inform
the HOA and NRCS of the potential.

 FSR 7S04 – The steepness of the slopes above certain culverts, coupled with rockfall and
moderate soil burn severity lead to consequences of Moderate to Major. The risk is
therefore High to Very High.

o To mitigate the potential risk to life, the treatment proposed is an area closure.
o To mitigate the potential damage or loss of FSR 7S04, the proposed treatment is

contained within the Engineering write-up.
 Wildomar Campground – With the buffer of unburned vegetation between the Wildomar

Fire’s edge and this campground, coupled with the slight to moderate erosion hazard, and
low slopes, the magnitude of consequences for the campground infrastructure is minor.
As the public uses this location to access the Wildomar OHV area and the associated FSR
7S04 road, the consequences to the public is moderate to major.

o To mitigate the potential risk to life, the treatment proposed is an area closure
o No treatment is proposed for the campground infrastructure.

 Wildomar OHV vegetative recovery: The OHV area has a number of occurrences of pipe
rail fence that were being used to keep riders on the trails and out of drainage channels or
other openings off of the trails. These fences indicate that without them, there is a Very
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likely occurrence of OHV riders leaving the trails and damaging the area. With the
removal of vegetation, these pipe rail fences are no longer protecting the non-trail
locations from OHV incursions. The magnitude of consequences to vegetative recovery
and protection of heritage resources is moderate to major if OHVs are not kept from
accessing non-trail areas. The resulting risk is Very High.

o The treatment being proposed is an Area Closure.
o It should be noted, however, that should monitoring indicate that an area closure

is not sufficient to protect the vegetative recovery and protect heritage resources,
the BAER team recommends that an interim request be made in spring FY18 to
acquire and install fencing to keep riders on the approved trails.

One of the primary treatments should be Interagency Coordination. During Initial
Implementation, this treatment will be under the purview of the Implementation Team Leader,
working with the NRCS [Robert S. Hewitt; District Conservationist, San Jacinto; USDA Natural
Resources Conservation Service; (951) 654-7139] and coordinating/participating with Forest
leadership at public meetings. Private land owners (such as those associated with the Avalon
Management Group La Cresta HOA) need to be informed of the potential consequences and
programs available to help. Later, during the rainy season, these duties should be assigned to one
or more Forest staff. The identified agencies needing continued interaction include NRCS and
the San Diego RWQCB [<Laurie.Walsh@waterboards.ca.gov>;
<Eric.Becker@waterboards.ca.gov>; <Julie.Chan@waterboards.ca.gov>].
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