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EXECUTIVE SlfW.tARY

lmrod\lction

The U.S Dcpanment of the Interior, Bureau of Land Management, Hollister Resource Area
authorized Dynamae to conduct a geomorphic field evaluation of the serpentinite soil barren areas
(barrens) located within the Clear Creek Management Area (CCMA). The objectives of the
geomorphic field evaluation were: to determine the degree ofsoil erosion and sedimentation
taking place within the barrens; to evaluate natural and anthropogenic influences on sedimentation
and erosion within the barrens; and, to develop a blllTen inventory and ranking system.

The f,eld evaluation took place within the eleven primary watersheds located within the CCMA
romaining barrens: Clear Creck, Larious Canyon/Creek, San Benito River, San Carlos Creek,
East Fori< San Carlos Creek. Cantua Creek, Sawmill Creek, Picacho Creek, Diu Canyon, Leona
Arroya, and White Creek. These areas represem distinct and separate watersheds. often with
extreme geographic. topographic, and mineralogical variability.

The project was divided into three phases: preparation of a work plan identifying the planned
approach. staffing requirements, and milestone schedule: performance of the field mapping:
development of the barren inventory data base and ranking system: and, preparation ofa final
repon summarizing the field mapping activities, ranking resulls, and rt(;Qmmendations for Best
Management Practices (BMPs) which could be implemented at the CO.1A. The project was
perfonned under the Technical Assistance Contract, Work Assignment 94-021. Clear Creek
Management Area.

Ilar((n Scoring and Ranking Methodolosy

Due to the large size of tile study area as a whole and the respective waterl;htds investigated, each
walerl;hed was broken down into several subwaterl;heds The subwaterl;heds. delineated by
regional drainage patlerns within each watershed, formed significantly more manageable units for
evaluation. Subwatersheds were often broken down even fanher when necessary to maintain the
integrity of separate barren units, For example, il was common to find two barren units within a
subwatershed; one at the ridge line, the other along the drainage. Each of these barren areas were
evaluated separately to accurately represent their often drastically different physical
characteristics.

Prior to the field evaluation, a checklist was developed by Dynamac and BLM personnel to aid
the field tearns in collecting all pertinent information on Ihe barren areas. The checklist included
the following physical characteristics thM playa pan in sedimentation and erosion: drainage area
size. relative size of barren within the drainage, soil color, vegetation type and percent of cover,
amount of gunying, slope ofground surface, number and order of streams present, off.highway·
vehicle (OHV) use density, amount and type of armoring prestnl, mining history, proKimity to
access roules, and sediment trapping features.

Once the field data were conected, they were entered into a database designed to manage Ihe
information and eventually generate a quantitative score describing Ihe sedimentation and erosion
potential of each barren area The overall score of a barren is given by the summation of the
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individual scores ofeach of the characteristics listed above. The maximum contribution ofeach of
the individual barren characteristics scores to the tota! score for the barren was determilled by
knowledge of the site conditions. standards for gellerating empirical models, and professional
judgement. The total score ora single balTen area may range from :tero to 100, with a score of
100 indicating a barren with a maximum sedimentation and erosion potential. A score ofuro
does IlOt indicate tllat there is no potential for sedimentation and erosion within the barren area;
rather. it indicates the pOiential is at a minimum when compared with the other barrens. High
scores are most often characteri:ted by high OHV use. obvious signs ofgullying, white or grey
soils with lillie annoring. steep slopes, in dose proximity to major streams. few or no sediment
trapping features. and minimal vegetative cover. Low scores are indicative of lower OHV traffic.
undisturbed. heavily armored. brown and red soils. gentle slopes. sediment trapping features, and
an absence of major streams in the subwatershed

As detailed in the preceding paragraphs. the study area was broken down into subwater.;heds and
the barrens were examined on a subwatershed basis. Similarly, the barren scoring model was
originally designed 10 provide scores based on these subwatersheds. However. previous barren
studies at CCMA were perfonned based on "barren polygons" (polygons). These polygons are
loosely defined as continuous. uninterrupted b.arren units. Under this definition. a barren unit may
extend past watershed. subwatershed. or other types of boundaries; provided it is a single.
uninterrupted unit. it is considered a polygon. In order to provide continuity with previous
studies. the scoring model was e"panded in such a way as to transform the subwatershed scores
into scores for the polygons. Generally speaking. a polygon score can be derived from a weighted
average of the scores of the subwatersheds of which it is comprised. Tile weighted average is
calculated based on the areal percent that the polygon crosses a sUbwatershed. For example. if a
barren polygon crosses two subwatersheds equally. its total score is equal to sum of 50"10 ofeach
of the individual subwatershed scores The delineation of the subwatershedS and polygons in the
study area is shown in Drawing 1

Scores were gellerated for a total of 67 subwatersheds within the study area, from which scores
for 47 polygons were derived. The average score for lhe subwatersheds was 23. with a maximum
score of 50 found in a subwater.;hed along a ridge line in the southern seclion of Clear Creek
Canyon. and minimum scores of2 and 3 in each of two relatively small barrens in the central
section of the Clear Creek Water.;hed and San Benito River Watershed. respectively. Distribution
orthe scores for the subwatershed were approximately Gaussian. with nearly 50 percent of the
scores falling between 11 and 20. A summary of tile scores generated on a subwatershed basis is
presented in Graph ES-I The polygon scores had an average of24, with a maximum of47 for a
polygon 10000ted along a ridge line between Clear Creek Canyon and the Picacho Creek
Watershed. A minimum score of3 was obtained for a small. relatively inaccessible polygon in the
San Benito River Watershed The distribution of scores for the polygons was slightly less
uniform. and this is anticipated because of how these scores were derived. Nevertheless. the vast
majority of the polygon scores fel! between 11 and 30, with only 25 percent outside of this range.
A summary of tile scores generated on a polygon basis is presented in Graph ES·2.
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The score ranges for each of the three categories into which the barrens were placed have been
determined by a statistical analysis perfonned upon the enttre population of polygon scores. The
breakdown is as follows:

Rankin~ Cat""~ Ran"e of Scores Number ofPo~ns in Ran"e

Minor Contributor Less than 15 II

At Risk 16 < X < 30 24

Ma·or Contributor Greater than 31 12

Consistent with the fact that the distribution of the polygon scores are approximately Gaussian.
approximately 50 percent of the scores are in the "at risk" category. while the outliers make up
the remaining 50 percent.
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1.0 INTRODUcnON

I 1 Authorization and Objective

The US. Department of the Interior, Bllreau of Land Management, Hollister Resource Area
authori~ Dynamac to CQnduct a geomorphic field evaluation oflhe serpeminite soil barren areas
(barrens) located within the Clear Creek Management Area (CCMA). The objectives of the
geomorphic field evaluation were to complete an evaluation of soil erosion and sedimentation
taking place within the barrens, evaluating both natural and anthropogenic innuences, and
development of a barren inventory and ranking system

The project was divided into three phases: (I) preparation of a work plan identifYing the planned
approach. staffing requirements, and milestone schedule: (2) performance of the field mapping;
and (3) development of the barren inventory data base and ranking system, and preparation of a
final report summarizing the field mapping activities, ranking results, and recommendations for
Best Management Practices (DMPs) to be implemented in the field. The project was petforrned
under the Technical Assistance Contract, Work Assignment 94-021, Clear Creek Management

"'~

1.2 Field Survey Approach

Due to the large size of the study area as a whole and the respective watersheds investigated, each
watershed was broken down IntO several sllbwatersheds. The subwatersheds, delineated by
regional drainage pallerns within each watershed, fonned signifiCllntly more manageable llnits for
evaluation Subwatersheds were often broken down even farther when necessary to maintain the
integrity of separate barren units. For example, it was common to find two barren units within a
subwatershed, one at the ridge line. the other along the drainage. Each ofthese barren areas were
evaluated separately to accurately represent their often drastically different physical
characteristics.

Prior to the field evaluation, a checklist was developed by Dynamac and BLM personnel to aid
the field teams in collecting all pertinent information on the barren areas, The checklist included
the following physical characteristics that playa part in sedimentation and Cl'osion drainage area
size, relative siu of barren within the drainage. soil color. vegetatiOl1 type and percent ofcover.
amount of gullying. slope of ground surface, number and order of streams present, off-highway­
vehicle (OHV) use density. amount and type of armoring present, mining history, proximity to
aCcess routes. and sediment trapping features

The checklist items are described in more detail in the sections to follow The discussions provide
some insight into the development of scoring database, relative weights of the parameters, and
overall rationale for generating sediment and ero~ion potential scores for the barrens.

1.2. I Drainage Area Si~e

Drainage area defines acreage of the subwater~hed, This value does not change in the event that
mulliple barren complexes were evaluated within a single watershed. Size of the drainage
innuences drainage density and sediment transport potential.
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1.2.2 Barren Area Percent of Drainage Area

Barren Area Percent defines the percentage of the sl.Ibwatershed occl.lpied by barrens, When
more than one polygon exists in the subwate~hed, the percent barren value represents the sum of
all polygons~ that is, the value represents the percentage of total barren area within the watershed.

The relative size of the barren areas is an indicator of erosion and sedimentation potential, The
degree of erosion and sedimentation is directly proportional to the acreage of the barren.

1,2.3 Soil Color

Soil color describes the "condition" of the barren, which more specifically defines the amount of
erosion taking place, as well as the state of denudation present. White soils indicate a minimal soil
hori~on or bedrock, and therefore a high degree oferosion. Grey soils represent regressing soils
impacted by erosion and sedimentation, Red soils indicate moderately deep and stable soils
associated with relatively stable barrens. Brown soils indicate wen established, deep soils, closely
associated with vegetated areas, and are indicative ofa low degree of erosion.

Soil condition describes the degree oferosion and sedimentation occurring, The degree of
erosion and sedimentation increases as the percent of unstable/erodible soils (i.e., white or grey)
Increases.

1,24 Vegetative Cover

Vegetative cover defines the percentage of the sl.lbwatershed covered by vegetation, and is I.IS1.1ally
a combination of canopy, shrub, and forb. Sedimentation and erosion potential decreases as the
percentage of vegetative cover increases due in part to the connection between deep. stable soils
and more dense vegetation.

Some areas of vegetative cover also serve as a vegetative boundary. Vegetative boundaries along
the perimeter ofa subwatershed, such as at the toe of a slope Or along a strellTJl, fonn a buffer
lOne both for down-slope movement of sediment and along the stream bank. Vegetative
bol.lndaries around the flanks and heel of subwatersheds can reduce sedimentation and erosion
potential becal.lse they can restrict access to the subwatershed and, depending on the down slope
extent, significantly reduce maximum possible overland flow lengths,

1.2,5 Gullying

Gullying describes down CUlling fluvial erosional features developed on slope faces. The number
ofgullies occtming on a barren slope depicts the extent of erosion, while the size of the gullies
depict the degree or intensity of erosion and potential for continued erosion and sedimentation,
For example, large, deep gullies can carry greater volumes of water and sediment than a series of
small gl.lllies The location of the gullies within the barren area is also important when considering
sediment delivery potential~ gullies near the bOllom have greater potential than those at the top
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],2,6 Slope

Degree of slope impacts erosion potential, both by fluvial and gravimetric processes; that is, the
greater the degree of slope, the greater the stream power and sedimentation and erosion potential

1.2,7 Stream Order

Stream order descrilJ<,s the stream magnitude within the drainage system, The minor streams,
espa:ially first order. are less erosive and contribute less sedimentation than higher order streams,
Perennial streams are constantly in a state of down CUlling, eroding, and moving sedimem, albeit
to a minor degree during low flow conditions, On the other hand, epllemeral streams are
intermittent perpetuators and conveyors of eroded material and sediment.

1,2.8 OHV Use Density

OHV density describes the perCf:nt area of the barren that is used by OHVs OHV track is
categorized as either "distributed" or "localized." Distributed OHV use is defined as being
indiscriminately scattered across the barren, in general with approximately equal intensity
Localized use, on the other hand. is limited to definitive pockets within the barren, each ofwhich
show significantly higher OHV use intensity than the remainder of the barren, The OHV use
density may also be categorized according to how the riders utilize it, play area hill climb. or trail.
The amount ofOHV use can infer one of two conditions: that the area is popular with heavy use
which has had a significant impact on the soils (i,e.. stripping/denuding. leading to white or grey
soils); or, that the area is used sparingly or for isolated purposes such as trails, and have a limited
impact on the soils. The amount ofsedimemation and erosion potential related to OHV use
density is a combination of amount of use. type of use. and whether the use is distributed or
localized

1.2,9 Armoring

Armoring describes the percentage of the barren that is covered with a protective gravel lag. The
size or coarseness of the gravel lag also pla~ a part in the sedimentation and erosion potential
because: the larger the gravel, the greater the resistanCf: to sheet flow: armored slopes are more
resistant to precipitation events: and armored slopes are more resistant to OHV use

1,2 10 Mining History

Indicates the presence of mine workings greater than one acre in size within a subwatershed that
exhibits OHV use, While no clear conna:tion exists between mining history and sedimentation
and erosion potemial, it is possible that because these areas tend to attract more OHV users than
other areas, they exhibit slightly increased potential.

1.2,11 Proximity to Access Roads

This parameter indicates the number ofroads. trails, or other forms of access by which the barren
area may be reached, The degree ofaccessibility can provide an indication of the popularity, use
type, and volume ofOHV use in the area.
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1,2.12 Sediment Trapping Capability

Barren sediment trapping capability describes the inherent features (i.e., terraces. basins, dense
vegetation. narrow interf1uves) that act as sediment traps or erosion arrestors, or other features
that when combined with engineering controls or BMPs could reduce sedimentation and erosion
potential.

1,3 Barren Scoring

Once the twelve parameters by which the barrens would be examined were in place, Dynamac
personnel developed the scoring model by which the raw field data would be transfonned into
useable values, capable of estimating the sedimentation and erosion potential of a particular barren
area, It was established that tlte total score of a single barren area may range from ~ero to 100,
with a score of 100 indicating a barren with a maximum sedimentation and erosion potential A
score of~ero does not indicate tltatthere is no potential for sedimentation and erosion within the
barren area; mther, it indicates the potential is at a minimum when compared with the other barren
areas evaluated. Generally speaking, high scores are most often characterized by high OHV use,
obvious signs ofgullying, white or grey soils with little armoring, steep slopes, in close proximity
to major streams, few or no sediment trapping features, and minimal vegetative cover, Low
scores are indicative of lower OHV traffic, undisturbed, heavily armored, brown and red soils,
gentle slopes, sediment trapping features, and an absence of major streams in the subwatershed,

As detailed in the previous sections, some ofthe parameters are representative of high
sedimentation and erosion potential, while others bring about a reduction in that potential. With
this in mind, a certain nomenclature has been developed, Those parameters which are indicative
of high sedimentation and erosion rates are "positive" values; that is, they add to the score of the
barren, and hence show an increased sedimentation and erosion potential, These include; OHV
use density; barren area percent of drainage area; soil color; drainage area size: gullying: slope;
stream order; and, proximity to routes of access. "Negative" values, on the other hand, are those
which reduce sedimentation and erosion potential, and hence, the score ofa barren. They include'
vegetative cover (and vegetation type); armoring: presence of a vegetative boundary; and,
sediment trapping capability, With this information in mind, the total score of a barren IS equal to
the summation of the "positive" scores, minus the sum ofthe '"negative" scores.

The following sections provide the formulas used to calculate the contribution of each parameter
to the total score for a barren, These fonnulae and their respective weights in determining the
total score for a barren, were determined by knowledge of site conditions, standards for
generating empirical models. and professional judgement. In these sections, variables for which
values were obtained during the field activities are indicated with brackets (e,g"
(OHV use den]), All otlter variables are derived from manipulations of those obtained in the
field,

I J I Positive Values

Positive values are obtained for those parameters which add to the sedimentation and erosion
potential score for a barren. The maximum value that each parameter can contribute to tlte total
score of a barren is specified for each, These maximum contributions were determined using
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knowledge ofthe site conditions. standards for generating empirical models, and professional
judgement.

1..' I.l Drainage Area Size

DA"' lO·[DA sizer'

wllere:

DA 3 contribution of drainage area size to sedimentation and erosion potential; maximum
score contribution of 10.

fDA size] ~ I if>3oo acres; 2 if2oo-3oo acres: 3 if 100-200 acres: 4 if <100 acres

I J I 2 Barren Area Percent of Drainage Area

BA "' J 7S·1 [%W](4)+(%G](J)+[%R](2)+[%B]( I) IO[percent_BAr'

where:

BA 3 contribution of barren area percent of drainage area to sedimentation and erosion
potential: maximum KOre contribution of IS

[percent_BA]"' I if>7S~•. 2 if50-75%; 3 if25-50-/.; 4 if<2S~•.
[%W] ~ percent white soil observed
("I.G) ~ percent grey soil observed
("/oR)"' percent red soil observed
("/oB] ~ percent brown soils observed
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1,31.3 Gullying

GL-O,3°GRF

GRF - 0,6°\ [T>4 )(3)+[n-4](2)+[TO-2)(I)I+0.3°1 [M>4J(3}+[M2-4)(2)+
[MO-2)( I) I+0.1°1 [8>4)(3)+[B2-4J(2)+[80-2)( I) I

where

GL" contribution of gullying within barren area to sedimentation and erosion potential;
maximum score contribution of 10,

GRF - "gully ranking factor"; a term generated to reducc the number oftenns being
multiplied to obtain GL.

[T>4J .. number of gu11ie~ in top of barren of cross-sectional length greater than 4 ft
[T2-4) - number of gullies in lOp ofbllrren ofcros~-sectionallengthbetween 2 and 4 ft
[TO-2} '" number ofgullies in tOP of barren of cross-sectional length between 0 and 2 ft
[M>4] .. number of gullies in middle ofbam:n of cross-sectional length greater than 4 ft
[M2-4J .. number ofgul~es in middle of barren of cross-scctionallength between 2 and 4 ft
[MQ.2]" number ofgullies in middle of barren of cross-sectional length between 0 and 2 ft
[8>4) .. number of gullies in bonom of barren ofcross-sc:ctionallength greater than 4 ft
[82-4) .. number of gullies in bonom of barren ofcross-sectional length between 2 and 4 ft
[80-2J .. number ofgullies in bouom of barren ofcros.s-scctionallength between 0 and 2 ft

1.3.1.4 Slope

SL" 4°[>50]+3°[3Q.50]+2-[ 15-301+ \ '[O-15J

where

SL .. contribution of slope within barren area to sedimentation and erosion potential;
maximum score contribution of 10

[>501" I if there arc representative slopes >50· in the barren; otherwise the value i~ zero
130-50]- I iftherc arc representative ~lopes between 30' and 50· in the barren; otherwise the

value is zero
[15_30)" I if there are representative ~Iopes between IS· and 30· in the barren; otherwise the

value is zero
[0-15) .. I if there are representative slopes >50" in the barren; otherv.tise the value is zero
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l.J 1 5 Stream Order

so .. 0 53 '1 P' .J(4 5)+[2' ,J(3)+[ I',J( I 5)+13',J(J )+[2' ,J(2)+[ I • ,I( I ) t

where:

SO" contribution of streams wilhin barren area to sedimentation and erosion potential; maximum
score contribution of 10

13',1 .. number oflhird order perennial streams located within the barren area
[2'.1 .. number of second order perennial streams located within lhe barren area
[I',I" number offirst order perennial streams located within the barren area
[J'.J .. number of third order ephemeral streams located within lhe barren area
[2·.J" number of second order ephemeral streams located within the barren area
[I·.J .. number of first order ephemeral streams located within the barren area

1.3.1.6 OHV Use Density

where

OHV .. contribution of OHV use within barren area to sedimentation and erosion potential.
maximum score contribution of35

[OHV use den]" I if>75%: 2 if50-75%, 3 if 25-50"10: 4 if<25%.
[LD]" I if the OHV use is distributed throughout the barren area: 2 if the OHV use is

localized to one or several high impact areas.

I 3 I 7 Accessabi\ityfProximity to Ae<:ess Roads

ACC -IAccessJ'5

ACC - contribution of ae<:essability to sedimenlation and erosion potential: maximum score
contribution of 5.

{AccessJ .. 1 iflhere are any county roads, light-dUlY improved roads, or unimproved roads;
o iflhe barren is accessible only by trail.
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I 3 I 8 Mining History

MH· [Mine HST]*5

where.

MH ~ contribution of presence ofmi~ workings to sedimentation and erosion potential,
maximum score contribution of 5

[Mine HST1· I if significant mining activities were observed within the barren area; 0 if no
significant mining activities were observed

I 3 2 Negative Values

Negative values are obtained for those panmeters which reduce the sedimentation and erosion
potential score for a barren. The mv;imum value that each parameter can subtract from the total
score of a barren is specified for each. These maximum values were detennined using knowledge
of tile site conditions, standards for generating cmpirical models, and professional judgement.

13.2 I Vegetative Cover

VC·5*[Ves-cov)"'

where:

VC = amount by which sedimentation and erosion potential within the barren is reduced as a
result of the presence of the vegetative cover; maximum deduction is 5.

[Ve!:Lcov] - I if>75%. 2 if 50-75%; 3 if25-50*/o: 4 if<25%

I 3 2.2 Armoring

AR - 3 S*(ARM]""1 [A_CG](J)+[A_MG](2)+[AJG](l)l

where:

AR = amount by which sedimentation and erosion potential within the balTClI is reduced as a
result of the presence of armoring on tile barren surface. maKimum deduction is 10.

[ARM] -I if>75%,2 if50-75%: 3 if25-50"/o: 4 if<25%
{A_CG] - percent ofcourse gravel armoring observed
[A_CG] - percent of medium gravel armoring observed
[AJG] = percent of fine gravel armoring observed
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1,3,23 Percent of Barren With Vegetative Boundary

VB" SOlVes-bound!"'

where:

VB" amount by which sedimentation and erosion potcntial within the barren is reduced as a
result of the presence ofvegetative boundaries; maximum deduction is 5.

[Veg_bound]- I if>75%; 2 if 50-75%; 3 if25-50%; 4 if<25"10.

1.3.2.4 Sediment Trapping Capability

STC ... 0.20([SED~B](3)+{SED_M](2)+{SED_Tl(l)}

where:

STC - amount by which sedimenlation and erosion potential within the barren is reduced as a
result of the presence of sedimenl trapping features; maximum deduClion is 5.

[SED B] - Number ofsedimem tlllpping fealUreS in bollom of barren
[SED_M]- Number of sediment trapping features in middle of barren.
[SED_TI- Number of sediment trapping features in top ofbarren,

I ,3.3 Interpretation of Scores

As detailed in the preceding paragraphs, the study area was broken down into subwatersheds and
the barrens were examined on a subwatershed basis. Similarly, the barren scoring model was
originally designed to provide scores based on these subwatersheds. However, previous barren
~ludies at CCMA were performed based on "barren polygollS'· (polygons). These polygons are
loosely defined as continuous. uninterrupled barren units. Under this definition, a barren unit may
eXlend pa51 watershed, subwatershed, or olher boundaries, provided it is a single, uninterrupted
unit, it is considered a polygon. In order to provide continuity wilh previou$ studies, the scoring
model was expanded in such a way as 10 transform the subwatershed scores inlo scores for the
polygons. Generally speaking, a polygon score can be derived !Tom a weighled a~n1ge of the
scores of the subwatcrsheds of which it is comprised. The weighted average is calculated based
on the areal percent that the polygon crosses a subwatershed, For example, if a barren polygon
crosses two subwalersheds equally, il~ tOlal score is equal to ~um of 50"10 multiplied by each of
the individual subwatershed scores, This meThodology is effective in all buT one Type of situation:
whcn several small polygons lic enTirely within a single watershed which has been evaluaTed as a
single unil In this case. "'manual" adjustments of the scores have been performed based on field
observations in order 10 bener represent The characterislics ofeach of the discrete units. In other
words, if three polygons reside within one subwalershed, each is f,rst assigned the score of the
subwatershed, then each is adjUSTed based on the condiTions observed. For example,
Subwatershed CL-33 contains four discrete polygollS: PG-IS, PG-19, PG·20. and PG-21. Based
on the field investigation. it was found that PG-IS and PG-19 are much more heavily used by
OHVs and in general show a grealer sedimenlation and erosion potential. Knowing this, the
polygon scorcs for PG-IS and PG-19 were increased slightly over the baseline score of
Subwalershed CL-D, while the scores for PG-20 and PG-2l were reduced to several poinTs
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below the baseline. More detail is provided in the individual polygon writeups when this type of
manual adjustment was used. and a description of the assumptions leading to the adjustment are
provided the<-ein. The delineation of the subwatersheds and polygons in the study area is shown
in Drawing I

The scores for each polygon investigated during the field activities are presented in the individual
subsections in Section 3. Field Data Analysis, For the purpose of dividing the scores into
manageable units. three categories ofbarren were developed' minor contributors. "at risk:' and
major contributors. Minor contributors are barrens which do not appear to have significant
sedimentation and erosion potential, while major contributors tend to contribute large volumes of
sediment off site due to their specific characteristics The "at risk" category includes those
barrens which fall within the grey area between the "major" and "minor" contributors, and which
may be either recovering or worsening depending upon degree of anthropogenic innuetK:e and site
conditions It is not possible within the scope of this study to detennine which path these "at
risk" barrens are following; however, it is possible to use tbe scores as a guide by which further
study may be directed.
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I,D SITE CHARACTERISTICS

2. I Site Location

The study area encompasses eleven watersheds located within the CCMA containing barrens:
Clear Creek, Larious Canyon/Creek, San Benito River, San Carlos Creek, East Fork San Carlos
Creek, Cantua Creek, Sawmill Creek, Picacho Creek, Diaz Canyon, Leona Arroya, and White
Creek, The CCMA is located approximately 25 miles northwest of Coalinga, California, and can
be reached by traveling northwest on Los Gatos Creek Road from Coalinga. Access to the
majority of the study area is then gained via Clear Creek Road, which traverses all but the upper
reaches of the majority of watersheds. The exceptions are the White Creek. Leona Armya, and
Diu Canyon watersheds which are reached via the Atlas Mine Road, and the San Benito River,
Cantua Creek. and Sawmill Creek watersheds which are accessible via the KCAC Mine Road,
Figure I shows the location of the CCMA relative to nearby cities and features, while Drawing I
shows a detailed view ofthe study .re.ll in in entirety.

2.2 Site Description

The watersheds are drained by higher order perennial streams tllat, with the exception of White
Creek, descend from San Ilenito Mountain. White Creek descends from Wright Mountain and
flows to the southeast. Clear Creek flows to the west until it reaches the San Ilenito River, where
it discharges. Larious and San Carlos Creek flow to the north where they discharge to Silver
Creek, The topography of the study area is dominated by convex gently sloping ridges and
imerlluves (less than 15 percent), Closer to the stream channels, slopes become planar, quite
steep (greater than 50 percent), and are referred to as inner gorges. Elevations in the CCMA
range from approximately 2.500 feet at the mouth of the drainage to nearly 5,000 feet along the
crest of the Diabln Range, The ridges and interfluves are dominated by naturally occurring areaS
void ofvegetation. which are known locally as "barrens," 11te sparse vegetation that does exist is
dominated by chaparral and conifers with very lillie vegetation at the grass/forb layer

Soils in the CCMA are typie to lithic argixerolls of the Atrnvesada. Henneke, and Shadeleaf
series. which are characteristic of serpentinite The soils are comprised ofgravelly clay loam to
gravelly loam textures and generally are relati\'ely thin, averaging between 2 and 3 feet in depth
over bedrock Left undisturbed, the serpentinite soils found in the barrens typically develop a
gravel lag or armor at the ground surface and are fairly resistant to erosion This is evident by the
lack of erosional features, such as rills and gullies, that are found in undisturbed barrens The
soils are extremely sensitive to anthropogenic disturbances. such as OHV use. Another
geomorphic feature common in the study area is mass wasting caused by slides,

The climate in the study area can generally be characterized as Mediterranean, with cool winters
and hot summers, Mean annual rainfall averages between 17 and 20 inches per year, with lhe
majority of precipitation occurring between December and April Temperatures are moderate
year round, averaging 60 ljoF. The hottest months occur during the summer when temperatures
can reach 100°F, while cooler temperatures (e.g. 400 _SifF) occur during the winter months.
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The asbestos and associated mineralization in the New ldria serpentinite mass and on the border
ofthe diapir resulted in early mining activity in the CCMA These activities included exploration.
prospecting, and mining of asbestos. chromite, copper. gemslones. magrlesite, and mercury
Mercury was mined in Idria. just north of the study area. as late as the 19705. To accommodate
mining. e~ploration roads were built throughout the WlItershed and expanded during the 1930s
and 1940s. Currently. the CCMA is used extensively for recreation, particularly for OHV and
rockhounding activities. These activities are facilitated by the large network of e~ploration roads
that exist in the CCMA In addition to the exploration roads. OHV activities have created an
e>ctensive network of trails and camping areas.

The CCMA is located in the Diablo Range of Centra! California and is primarily underlain by
asbestos-rich serpentinite of the New [driB diapiric body This unit contains mostly sheared
serpentinite that forms an elliptical-shaped. oorthwest-trending intrusive mass. and is the core of
the Coalinga anticline. Several distinct rtx:k units are also present in the Clear Creek Watershed.
including Franciscan sandstones and meta-sedimentary rocks that crop out near the mouth of tile
Clear Creek. and a nearly continuous northwest-southeast trending calcaroous silicate rock that
crops out in the middle of the Clear Creek WaterShed.

The geology of the study area is the result of a complex history of plate tectonics. In summary,
the serpentinite mllS5 was originally part of the Pacific Ouan sea floor that was subducted under
the North American continenl. This unit was later uplifted and intruded through the overlying
sediments that comprised the core of various anticlines within the Diablo Range. The rock unit
underwent further defonnation. shearing. and redistribution as a result of right lateral movement
along the San Andreas fault system. Within the Diablo Range, the study area is situated in the
Coalinga anticline.

During the uplift, associated erosion. and piercement of the serpentinite mass into the core of the
Coalinga anticline (which is the present-day New [dria serpentinite mass). some of the rock unit
became eJlpased during tile Miocene epoch Subsequent larxlshdes to the east. off of the flanks of
the rising anticline. resulted in the emplacement of serpentinite bodies in Miocene sediments. such
as the Big Blue Mernber of the Temblor Formation, Other strata of Miocene and younger age
also contain detritus eroded from serpentinite bodies. indicating that uplift in the Coast Ranges
has continued since the Miocene epoch. The Coast Ranges underwent a major regional uplift
sometime during th~ Pliocene and Pleistocene epochs. which defined the boundary between the
Coast Rang~5 and the Great Valley of California. As a result of this uplift and subsequent
erosion, large alluvial fans were formed along the western edge ofthe Great Valley. Evidence of
cominlled uplift and mllS5 wasting indicate that uplift on some of the folds continues to date.

2.3 Watersheds Investigated

Eleven major watersheds within the CCMA were evaluated during the field survey, which took
place in late July 1991. The watersheds found to contain barren areas, shown in Drawing 1,
include: Clear Creek, Larious Canyon/Creek. San Benito River. San Carlos Creek. East Fork San
Carlos Creek, Cantua Creek. Sawmill Creek. Picacho Creek. Diu Canyon. Leona Arroya., and
White Creek Detailed. location-specific descriptions wiD be provided in Section 3.
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J.O FIELD DATA ANALYSIS

3 I Polygon Descriptions

The following 5eCtions contain discussions of the findings ofthe field SUTVe)'$ of each of 47
polygons within the study area. These discussions contain detailed physicll descriptions,
including locations ofOHV play areas and other major features contributing to the sedimentation
and erosion potential of the barren. Also presented are delineations ofareal percentages ofthe
subwatersheds comprising the polygon. This will provide insight regarding how the polygon
scores were calculated.

3,1.1 ['olygon 1 (PG-I)

Location and Physical Description

PG-I is a 768 series polygon located midway between the mouth and central bend ofClea.r Creek
on the southern flank of Clear Creek Canyon. The polygon spans the gorges and canyon walls
bordering Clear Creek subwatersheds ClA>, CL-7, CL-8, CL-9, CL-IO, and CL-II. The exterior
border of the polygon consists of thick vegetation. and there;s no definitive drainage system
within the barren. Two ephemeral first order streams run into the barren polygon, one originating
in the upper reaches ofCL_9, the other near the ridge line ofCL-S In both cases, thin vegetative
boundaries exists between the barren areas and each stream, providing minimal 5el:limentation
trapping capability The proximity of the barren to Clear Creek presents the potential for easy
transport of sediment from the barren into Clear Creek itself, either directly or via the two
ephemeral drainages.

The barren polygon is uniformly well armored consisting mainly of fine to medium gravels The
majority of the soil is red in color with greys and whites lining the deeper gullies and areas of
higher historical OHV usc, There are small. 5Callereo:! patches of vegetation within the polygon,
representative of768 series barrens,

As a whole. these areas are moderately gullied Most are shallow, but a few of the larger gullies
appear to have at one time been eucerbated by intense OHV tramc

Much of the polygon area bordering Clear Creek road is fenced; however, there is evidence orat
least one hill climb and four apparently seldom used motorcycle trails. Couple this fact with the
extremely steep slopes, gullies, and scattered vegetation, and PG-I likely presents unattractive
terrain for significant OHV usc, OHV use contributes minimally \0 erosion within this barren, but
il is clear that additional use would significantly increase sedimentation and erosion into Clear
Creek.

The surface water runoff pattern in the polygon appears to be divided between sheet flow and
transport to Clear Creek via gullies The barren is situated moderately steep slopes directly
bordering Clear Creek, which allows for easy transport of sediment from the barrens into Clear
Creek There are no apparent sediment trapping capabilities in this polygon.
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A graphical representation ofPG-1 is shown in Figure 2. and Photographs I and 2 present views
which funher depict the sile conditions.

!>Plygon Score

PG-I has the following composition:

Subwatershed Areal Percent ofPG-1

CL-6 20-/0

CL-7 200/0

CL-S 25%

CL-9B 10"/0

CL-IO 2%

CL-Il 23%

The database yielded a total score of 12 for tltis polygon. placing it at the high end of the "minor
contributor" category. This is consistent with the field observations because although the
potential exists for erosion and sedimentation. at present the contribution is minimal due to the
physical conditions and installed fencing.
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PolnOD PG-I

J) Looking NW from the C1w Creek ROld Gullied mid sloPeS in CLol J chAracterizes! by grey
and while soUs.

2) Looking, SE from elm Creek Road. Mature soils in inner gorge slopes in CL=6
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J.l 2 Polygon 2 (PG-2)

LocatjQn and Physical Description

PG-2 is a 769 series polygon which is located west Qfthe central bend of Clear Creek on the
nonhem flank QfClear Creek Canyon, and which stretches into the southwest corner of the
Larious CanyonfCreek Watershed. The polygon extends east-west, encompassing subwatersheds
CL-ll, CL·16, CL_18, and Clo2l, and extends northward into Subwalershed LC-2. The center
section of the polygon (CL·16, CL-18) extends southward almost all the way to Clear Creek, bul
the outer edges (CL-ll, Clo20, CL-21) remain concentrated near the ridge top Despite the close
proximity of the southernmost areas to Clear Creek, a vegetative buffer wne provides some relief
from sedimentation, On the south side of the ridge line, there are three ephemerallirsl order
slreams of note, One is a deep cut, ephemeral drainage system that runs through CL-16; one runs
directly down the center of Subwatershed CL-18; the Qther along the eastern terminus of the
polygQn. There is an additional ephemeral first order stream that begins 10 the north of the
polygon and lhen winds around the Larious Peak to the west, bisecting the polygon ill the base of
the slQpes between the peak and the Clear Creek Watershed nonhern ridge line.

The southern section of the polygon is well armored. consisting mainly Qffine gravel with some
medium tQ coarse graveL The soils in the barren are mostly red with scallered patches Qfgray
and strips of white along the inner gorges and walls of the drainage channels, The S'Xtion of the
polygon along tile Clear Creek ridge line contains lillIe 10 no vegetatiQn while the remainder of
the souther sectiQn Qfthe barren contains larger patches of vegetation, especially along the
drainage channels. The armoring in lhe northern S'XtiQn near Larious Peak consisls Qf mostly fine
gravel and is worn away in many areas due to high OHV use. The soils are mQstly red with strips
and patches of grey and white These characteristics are all representative Qf769 barren
complexes.

The drainage systems in lhis polygon are generally characterized by steep slopes, both in terms of
their descent pat and sidewall alignmenl. The upper reaches of tile polygon along the Clear Creek
ridge line contain particularly deep, ",ide gullies, with less defined specimens developing closer to
Clear Creek, and all oflhest gullies trend diagonally towards the ephemeral drainages, The
scattered patches ofvegetatiQn within the drainage system provide minimal sediment trapping. but
because tile southward draining channels lead directly into a heavily vegetated area, tllere is some
buffering capability The vegetation lining the drainage channel in the southernmost ponion of the
barren and the vegetative boundary between the barren area and Clear Creek appear to provide
adequate sediment trapping capabilities QferosiQn from the barrens into Clear Creek. The
nQnhern section of the polygon does not have the benefit Qfheavier vegetation and sedimentation
and erosion potential appears significantly higher in those areas

Relatively speaking, PG-2 is easily accessible Several motorcycle trails are located wilhin the
polygon, Clear Creek Road I\lnS along the southern boundary of the polygQn 10 the nonh QrClev
Creek, a lrailleads up Serpentine ~Iill from Clear Creek Road to the nonhern Clear Creek ridge
line, I\lnning along tlte bQundary between CL-16 and Clo18; a trail leads up Halfway Hill from
Clear Creek Road to tlte nQnhern Clear Creek ridge line, I\lnning througll CL-2I, a Jeep Trail
I\lns east·west fQr nearly the entire length of the Clear Creek Watershed.
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The majority ofthe OHV use in this polygon is at the top of the Clear Creek ridge line and On
Larious Peak. and consists mainly ofmotorcycie trail and play area use. OHV use is restricted in
several areas on the Clear Creek side of 1'0-2 by fences. The majority of the fenced sections
appears to be unused, and erosion and sedimentation potential appears to have been reduced in
these areas as a result. Due to this fencing. OHV use appears to currently contribute little to
sedimentation and erosion in the southern section of this haTTett polygon The nonhern section
around Larious Peak contains no such controls, and lIS a result is a major contributor to
sedimentation and erosion within PG-2. In this pan ofthe polygon, hill climbs and play areas
form a complex network of 011V-intensive areas from near the top ofLarious Peak to the first
order stream far below,

A graphical representation of 1'0·2 is shown in Figure 3, and Photographs 3. 4, 5, and 6 present
views which further depict the site conditions,

Polygon Score

PG-2 has the following composit;on:

Subwatershed Areal Percent of 1'0-2

CL·9A 5%

CL-16 25%

CL·18 20%

CL·20 10%

CL-21 20%

LC·2 20"/0

The database yielded a total score of21 for this polygon, placing it in the middle ofthl: "at risk"
ClItegOly This is consistent lOo;th the field observations because it appears that while some areas,
particularly those which are fenced. are not wOlsening. eros;on and sedimentation rates continue
to be high in the areas near LariOl.lS Peak. The individual subwatershed score for LC-2 was 32;
however. when mixed in w;th the other. more stable areas scored within 1'0·2, the overall
polygon score is "diluted" significantly,
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Polygon PG-I

J) Looking E-NE from the western ridge ofCkIQ, view ormature wils along iOlertlyye,

4) Looking S from the cwter ofCk!6 View orarroored well used motorcycle trial,
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Polygon PG-2

5) Looking Sf from top ofCkl8, View oflarge ephemeral drainage

6) Looking NE from SW comer ofLC·2, View oflarge hill climb olav area
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3.1,3 Polygon 3 (pG·3)

Location and Pbysical Description

A relatively smail 168 ~ries polygon located nortlt of Clear Creek just east oftlte untraJ bend,
PG·3 spans subwaterslteds CL·21, CL-22, and CL-2SA- The polygon is concentnued along tlte
nortltern ridge above the jeep trail, and thick vegetation borders this polygon to the to the soutlt
and east, with slightly more sparse ~0W\1t to the west. Two epltemerallirst order streams
originate from the upper reacltes oftltis polygon and trend southward.

Annoring in PO-3 is quite varied, witlt minimal armoring pre~nt in tlte vicinity oftlte jeep trail
due to OHV use, and consists of equal parts medium and fine gravel. Some distance from the
jeep trail, the barren is well armored and consists primarily of medium and fine gravels.
Throughout, tlte soils are mostly red with very liftle grey along the edges ofltte jeep trail and in a
few of the more pronounced gullies. There is no vegetation witltin the section of the barren above
tlte jeep trail~ however. tltere are large patches of vegetation in tlte sections oftlte polygon below
it. There are heavily vegetated drainage channels which begin just below the jeep trail and trend
$OUtltward into the densely vegetated section just soutlt of the polygon, Dense vegetation
surrounding tlte polygon provides good sedimentation trapping capability, and appears to prevent
sediment transport from PG·J inlO Clear Creek.

Gullying in this polygon is limited to those sections below tlte jeep trail, with tlte majority oftltose
observed located along tlte western edge ofPG-J.

Due to its pro"imity to Halfway Hill and the Clear Creek northern ridge line jeep trail, PG·3 is
easily accessible OHV traffic appears to run along the jeep trail as, but is most concentrated in
the east and center sections orlile polygon. within Subwatersheds CL-22 and CL-25A.
Compared to other locations wilhin tlte study area, OHV use is minimal, and consists mainly of
trail use and small play arells Because of this limited OHV use. as well as in signifiClll1t distance
from Clear Creek, PG-J contributes linle to sediment transport into Clear Creek. Additional
OHV use would incre.ase erosion and sedimentation within the barren, however, tlte presence of
the vegetative boundary between the polygon and Clear Creek appears u though it will prevent
any major impact on Clear Creek

A graphical representation of PG-3 is shown in Figure 4, and Photograplts 7 and 8 present views
which further depict the site conditions,
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Polygon Score

I'G-J lias tile following composition:

Subwaterslled Areal Percent ofl'G-J

CL-21 15%

CL-22 450/.

CL-2SA 40"/.

As dis<:us~ in previously. tile relative distlU1ce ortltis polygon from a major drainage and the
presence ofa significant vegetative buffer make tile sedimentation and erosion potential ofPG-J
relatively low, Tllis is reflected in llle factlllattlle database yielded a tOlal score of 17 for this
polygon, placing it at tile very low end of tile "at risk" category,
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Polycon PG--l

7) Lookins Sf rrpm Ck2S western ridge Ijne Top orwell armored hill climb

8) Lookjnp. NE from CL:22 WS;S!em ridge line, Well armored small play ACea,
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3.1.4 Polygon 4 (PG-4)

Location and Physical Desgiptjon

PG-4 is a 169 series polygon located on the nonhem flank of Clear Creek Canyon within
Subwatershed CL-25. east of the central bend ofClear Creek, and lies due east ofPG-3. An
ephemeral lirst order stream originates at the base of this polygon and trends southwest through
dense vegetation into PG-6 (discussed in Section 3 1.6 to follow), and subsequently to Clear
Creek itself Relatively thick vegetation extends on all sides of PG-4 exceptlhe nonh. just
upgradient from the barren to the north is the ridge line dividing the Clear Creek and Larious
Canyon/Creek Watersheds.

The polygon is thoroughly armored with medium to coarse gravel and is only slightly worn in a
few Stanered areas ofOHV use, The soil is mostly red with scallered patches ofgrey with more
greys and a small amount of white along the western edge of the polygon As is typical to 169
series barrens. vinually no patches of vegetation exist within the barren This indicates potentially
easy transport of sediments out of the polygon itself; however, the thick vegetation surrounding
the barren provides good trapping capability. and appears to into prevent any sediments from
PG-4 from reaching Clear Creek Gulling within the polygon moderately low

As I'oith the other polygons located along the northem ridge of Clear Creek. PG-4 is relatively
easily accessible due to the close proximity of Halfway Hill to the west, the County Road to the
east, and the jeep trail which runs along the ridge. Very little evidence ofOHV activity was
observed. and for the most part this consisted of motorcycle trail use, Increased OHV use would
obviously increase sedimentation and erosion within the barren. but it is apparent that the large
distance from Clear Creek. col.lpled with the thick vegetation surrOl.lnding the polygon would
mean that the potential contribution to Clear Creek is low,

A graphical representation ofPG-4 is shown in figure 5. and Photograph 9 presents a view which
further depicts the site conditions

P(>IYSon Score

I'G-4 has the fonowing composition

Subwatershed Areal Percent of I>G-4

CL-25B 100"1.

As discussed in previously, the relative distance of this polygon from a major drainage and the
presence ofa significant vegetative buffer make the sedimentation and erosion potential ofPG-4
relatively low. This is reflected in the fact that the database yielded a total score of 15 for this
polygon. placing it as a "minor contributor"
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9) Lookins NW from Ck2S «gero ridge line. 8Jrrm bordcfcll by modqate c;arppy
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3 I S Polygon S (PG-S)

Location and P!mica! Dewription

Another 769 series barren polygon located along the norther ridge of Clear Creek Canyon east of
the central bend of Clear Creek. PG-S is due east of PG-4 and occupies much of the upper portion
of Subwatershed CL-2S, The barren is bordered to the north and west by the subwatershed
boundary ridges. and to the east and south by thick vegetation that extends the entire length of the
subwatershed until reaching Clear Creek. There are large. SGlluered patches of vegetation
throughout the polygon, especiaUy concentrated within the larger gullies, A firS! order stream
originates to the east of the polygon and trends southward towards Clear Creek.

The barren is well armored and exhibits minimal wearing in areas ofOHY use, The soil is mostly
red wilh only few 5ClI.l!ered patches of gray There;s a large mounded area located in the <:enter
of the polygon which is equal pans red and grey with strips of white Several of the larger gullies
lead into lhe first order stream. The slope of the barren is not very steep This gentle slope and
heavy vegetation at the soothern edge of the polygon appear 10 provide good sediment trapping
capability.

As with the other polygons located along the northern ridge ofCiear Creek. PG-5 is relatively
easily accessible due to the close proximity of Halfway Hill to the wes~ the County Road to the
east. and the jeep trail which runs along the ridge. Due to the relative accessibility. there appears
to be moderately high OHV use in this barren The mound in the eenter of the barren appears to
be frequently used as a play area. Increased OilY use would obviously increase sedimentation
and erosion within the barren. but it is apparent that the relatively large distance from Clear
Creek. I:oupled with the thick vegetation surroonding the polygon would mean that the potential
contribution to Clear Creek is low.

A graphical representation ofPG-S is shown in Figure 6, and Photographs 10 and 11 present
views which further depid the site conditions,

1'!llyiQ" Score

PG·; has the following composition:

Subwatershed Areal Percent of PG-S

CL-28A 1000/0

The database yielded a total score of 12 for this polygon. causing it to fall within the "minor
contributor" category. This is consistent with field observations in that PG-S has both moderately
low OliY use. and sufficient buffering capacity 10 prevent significant impacts to Clear Creek via
ofTsite sedimenl transJlQrt
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IQ) Lookjnll: WSI from ME comer ofCk28, Scattered patches ofvegetltjon that KITe as
buffers,

I!) Looking E.SE from CL-28 WS!ern ridge Ijne View p[malure well armored sgj!,
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3.1 6 Polygon 6 (pG-6)

PG-6 is a massive barnn spanning ITIJch ofsouttKentral section of tile Clear Creek Watershed.
Although most of tile polygon is south ofOcar Creek. a small section lies to ilS nonh in
Subwatershed CL-2SC. PL-6 extends southward all the way to the southern ridge line ofOear
Creek. and evennWly jli.st it and into the Picacho Creek Watershed. In total. f'G.6 occupies
space in 12 subwatersheds: CL-15. CL-17A. CL-17B. CL-19. CL-24. CL-2SC. CL-26. Cl-27.
CL-JIB(q. CL-J lC. PC-3A. and PC-JB. Due to the relative enormity of this barren polygon
and the heterogeneity of the different sections. it is difficuk to describe it as a unit with any
significance. For tltis reason. the discussion to fonow will be of segments of PG·6 on a
subwatershed basis. the score and conclusions. however. will summarize findings for the entire
polygon

Localjon and Physjcal Description

SubwAlershed Ckl 5
This section ofPG-6 is located on the southern ridge line between the Clear Creek and Picacho
Creek Watersheds. and is the soulhwestern most portion of tile polygon. Most ofllle soils in this
section are grey and white. with only about 40"10 red .nd brown. 1l>e white and grey soils appear
to be auociated with a hill climb. a major OHV use fealure in the area. 1lIere is one first order
perennial stream aroond which well-esl.ablished ...-eget:ation was observed_ Gullies in this section
of the polygon are fairly large. with seven.! over four feet .cross.

OHV use is very prevall:'nt on the hin climb and Other smaller play areas. Armoring is rnodentdy
low and consists of primarily medium and fine gravel. The sediment trapping capability within
CL-15 is good due to the topographic breaks that act as troughs.

Subwalershed CL-I7A and Ck 17B
Located Along the WeStern rim of PG-6. til<' two sectio/U of the polygon which are within CL- 17A
and CL-17B are located approximately three quarters of the way up to the Clear CreekIPicacho
Creek ridge line and directly adjacent to Clear Creek. respectively, Both areas are bordered on
lhe easl by additional segments of PG-6 to the east. and dense vegetation to the east, One
ephemeral fir.;t order stream begins in lhe easlern fringe ofCL-1 7A and trends to the nonhwest.
increasing the distance belween it and the barren areas as il approaches Clear Creek. Coupled
Wilh a weU-established shrub boundary which lies between the barren areas and the first order
stream., it ap~ thai there is little opponunity for sediments to Il'lCIve downstream to Clear
Creek in this manner.

Armoring ofthc mostly brown and red soils in these areas is high. with the YU! majority ofthe lag
observed being medium in siu. CL·\1A contains at least one obvioos sediment trapping fcarure;
at the I'IOI1hwcs!errl moS! downhill poin!, there is an area where two small ridges come togaher.
This location appears to .ct as a basin which may pl"evenl some sediment from leaving the area.
Little gullying was~d in either area.

The section of the polygon in CL-I7B is highly acC«Sible due to its dose proximity to Clear
Creek Road. and this is demonstrated by the pl"eS<'rlce of two play areas and two weU used
motorcycle trails. CL-17A is less accessible. but is still home to at least four moderately used play
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ar~as and hill climbs. N~vertheless, lhe sedim~nt and erosion potential ofthes~ barrens seem low
due to th~ n~twork ofsedim~nt trapping features detailed in the preceding paragraphs,

Subwalershed Ck!9
Anoth~r segment in the northwest comer ofPG-6, within relatively close range of Clear Cr~ek,

CL-J9 is bordered by thick v~getation to the south, more scattered vegetatioo to the oorth, aod
barren areas to the east and west. No streams run through this barren area.

CL-19 is well armored, primarily with medium gravel, and is characterized by mostly stable, well
established red and brown soils, The absence of any drainages leading from this subwatershed to
Clear Creek, as well as the presence of vegetation in the interstitial region between the barren and
Clear Creek, appears to prevent sediment ITom moving offsite almost entirely. Little gullying was
observed in CL-19.

OHv use is limited to motorcycle trails along the ridge line. and is fairly low considering the
proximity of this barren to Clear Creek, This appears to be due to the fact that the traits lead to
the other barrens nearby. It is possible that this barren is used as no more than a thoroughfare for
accessing more amactive barrens in the vicinity Due to the minimal OHV use, the sedimentation
and erosion potential of CL--19 is very low,

Subwatershed Ck24
Located just south of the central bend Clear Creek, CL-24 is bordered by barren areas on all sides
except the north, where it ;s bordered by some scattered vegetation, and eventually Clear Creek.
An ephemeral first order stream runs directly through the center of this subwatershed, beginning
high in the subwatershed and trending northward to Clear Creek.

The soils in this section ofPG-6 are impacted by erosion and sedimentation, exhibiting grey and
white color over nearly 50 percent ofthe barren surface. Armoring is low to moderate
throughout, and consists primarily of coarse and medium gravel material Vegetation lines the
first order stream, and appears to present at least nominal sedimel1t trapping capability,

This barren is quite accessible to OHV users dlle not only to its relatively close proXImity to Clear
Creek. but also because of the factlhat motorcycle trails enter the subwatershed from an three of
Ihe neighboring barrens Play areas and hill climbs are densely situated at the southernmost tip of
(L.24, farthest from Clear Creek itself, the OHV but use is intense enough to send sediments
downwards via the ephemera! drainage and overland flow. Some of the moving sediment appear
to be detained by the stream bed vegetation before it reaches Clear Creek, but if the OHv use in
this area continues, these features will be overwhelmed entirely

SubwaJersh¢ Ck25C
The north~mmost section ofPG-6 is located within the boundaries of Subwatershed CL-2SC and
is located in its southern tip, just north of Clear Creek. This section ofPG-6 is bordered by thick
vegetation on all sides but th~ south, where it is bord~red in a very narrow section by Clear Creek
Road, An ~phemeral first order stream runs through CL-25C, and eventually emerges on the
easternmost edge of this subwatershed.
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Armoring in this area i, generally ab&ent due to extremely heavy OHV activity and land,lide
activity on the sleep slopes, Whal armoring i, present mainly consiSI& of fine graV(l1 with some
medium gravel The soil i, mostly red with large patches ofgrey throughout the heavily u§ed
OHV areas. There is vegetation lining the first order Slream. along the USt wall oftlle stream.
and between the boarren and Clear Creek Road. TIle vegetation belween tile base of the barren and
Ihe road appears to provide Clear Creek with at least nominal §edimentation trapping capabilities.

Barren CL-25A is highly accessible due to the fact that it is directly adjacent to Clear Creek Road.
There is a fence between the road and the barren to in an attempt to restrict OHV use in this area;
however. at the lime of the field study. there was an opening in the fence allowing access There
is clear evidence of frequently used hill climbs and play areas. and a motorcycle trail leads along
the eastern ridge. OUV use on these features appears to contribute heavily to sedimentation and
erosion within the barren. and the proximity ofthi, section ofPG-6 to Clear Creek seem, to allow
for easy transpon of sedimenls into Clear Creek.

Subwatersbed CL·26
Nearly 50 percent ofPG-6 is made up of barren areas found in CL-26. by far the greatest single
contributor in Ihe polygon CL·26 lies east of the central bend of Clear Creek, and runs nonh­
south from the Clear CreeklPicacho Creek ridge line to Clear Creek itself. Vegetation borders
this barren area only to the east. while other segments ofPG-6lie to the west Two first order
drainages (one ephemeral. one perennial) begin nearly at the top ridge line. eventually combining
to form a perennial second order stream JUSt south of Clear Creek. This steolld order stream
trends approximately to the nonhwest until it meets Clear Creek,

The soils in this section ofPG-6 are impacted by erosion and sedimentation. exhibiting grey and
white color over nearly 50 percent of the barren surface. Armoring is moderate throughout. and
consists primarily of coarse and medium gravel. There is vegetation lining the stream channels.
which is dense at times. especially around the perennial streams Sediment trapping appears to be
good in tllese area. however. no other features for deflecting sediments away from Clear Creek
were observed Much oftlte barren is heavily gullied.

OHV use in CL-26 is very significant due to Ihe presence of several major trails leading into its
various strata, At the top of the subwatershed near the ridge line. two highly used play areas were
observed. but there are also minor hill climbs throughout the subwalershed from top to boltom
Despite the presence of some sediment trapping features in tltis barren. OHV use appears to
contribute significantly 10 off site transpon of eroded material. evidenced by the faC\that tltis
subwatershed r~ived a score of 35

Subwatershed CL-27
Tltis se<:tion of I'G·6lies to the east of Subwatershed CL-25. just nonh of Clear Creek There is
vegetation lining several gullies and drainage channels and along the walls of the channels on the
west side of the subwatershed, As is typical of769 series polygons. there is vinually no
vegetal ion within tlte barren.

The barren "rea within CL·27 is well ~rmored in some sections. but worn in areas ofOHV use.
The soil, ~re mostly red with patches ofgrey The barren is situated on a very steep slope with a
minor slope break at the base of the barren The steep slope. lack of surrounding vegetation. and
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the proximity of the barren to Clear Creek allows for easy nanspon of sediment directly into
Clear Creek The slope break provides lin Ie, ifany, sediment trapping capability of material from
the DafTen into Clear Creek.

Clear Creek road runs along the so\llhern border of the subwatershed on the south side ofClear
Creek. A motorcycle trail !Uns through the barren from the eastern edge of the barren. The
barren is fenced: however, there is clear evidence ofOHV use, mostly consisting of play areas and
hill climbs, OHV use contributes moderately to sedimentation and erosion which, due to their
close proximity, significantly impact sediment now directly into Clear Creek

Subwatershed CL-3IC
This subwatershed represents the easternmost segment ofPG-6 which runs from the ridge line
between the Clear Creek and Picacho Creek Watersheds to a point nearly half-way down 10 Clear
Creek. It is bordered by other barren areas to the east and west. and moderately thick vegetation
along the ridge line to the south, A first order ephemeral drainage begins at the ridge line and
trends to the nonheast where it eventually leaves PG·6 and forms a second order stream within
PG·8.

The soils in this barren area are over 65 percent grey and white, suggesting regressing and heavily
impacted soil horizons. Armoring is low to moderate with some fines amongst a majority of
medium and coarse gravels. This area is characterized by many large. deep gullies located
primarily on the inner gorge slopes.

Several play areas tJlist along the inner gorges in the vicinity of the first order stream, and several
are large and well used. The placement of these OHV use areas appears to facilitate the off site
transpon oferoded material, Only the relatively long distance from Clear Creek and the
increasing vegetation in the stream channel as it moves nonhward prevent this barren area from
being one of the largest contributors in the study area. Still. the subwatershed scored 31, placing
it in the "major contributor" category

Subwattrsheds Ck31 BIn PC·)A. and PC-JB
These three subwatersheds contribute very small barren areas to PG-6. and in general, a1\ exhibit
approximately the SlIme characteristics. All three lie at the south end of the polygon. along the
ridge line between the Clear Creek and l'icacho Creek Watersheds, In all three cases. there is
moderate vegetation on all sides but to the nonh. No streams pass through these areas. but a
small first order drainage does pass just to the east ofCL·J JB(C). and some sediment transpon
from the area may occur via this drainage.

The majority of soils in this area are red and brown in color and appear stable and well
established Areas of white and grey soil were observed; however, this material appears to be
associated with past mining activities rather than recent OHV use. In most areas, the barrens are
well armored with fine to medium gravel. and tJlhibited virtually no gl.lllying, In both PC-JA and
PC-38, narrow inner gorges seem to present an opportunity for BMP (check dam) installation

Several trails allow moderately easy access to these three subwatersheds. however. it appears that
OHV use is limited to these trails as there is only one small play area in all three subwatersheds,
combined Sedimentation and erosion potential, though somewhat limited by the distance of these
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areas to a major drainage. is still moderate due to the amount ofloose material present as a !'esull
of past mining activities

A graphical representation ofPG-6 is shown in Figure 7, and Photographs 12 through 17 present
views which funher depict the site conditions.

Polygon SCQre

PG-6 has the following composition:

Subwatershed Areal Percent ofPG-6

CL-15 7%

CL·17A 50/.

CL-17B 3%

CL-19 60/.

CL·N 6%

CL·25C 20/.

CL·26 50%

CL-27 5%

CL-JIB(C) 3%

CL-31C 10"10

PC-JA 2%

PC-3B 1%

Thf, database yielded a total score of 34 for this polygon. placing it at the low end of the "major
contributor" category. This is consistent with the field observations because il appears that while
some areas, panicularly those which arc some distance from Clear Creek arc not high sediment
contributors, erosion and sedimentation rates continue to be high in the areas which arc highly
accessible and close to Clear Creek. Due to the extremely large area ofPG-6, it may be more
reasonable to evaluate the individual sections when considering BMPs.
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3.1 7 Polygon 7 (PG-7)

Location and Physiul Description

Located al the ridge line between the Picacho Creek and Clear Creek Watersheds, PG-7 is a 76g
series barren polygon that occupies the following subwa!l'rsheds. CL.-J IB{A), PC-2A, and PC­
2B The polygon is a narrow band that straddles the interfluve reaching less than 100 feet down
slope from the creSI. Thick vegctalion borders the entire polygon. with four large (>4 feet)
deeply incised gullies and one ephemeral stream leading from Subwatershed CL.-31 B into Clear
Creek The gullies merge to form IWO gullies althe base of the subwatershed. The sediment
trapping capability is good due to channel annoring by large rock fragments and a dense
vegetaled boundary lining the gullies. The barren situated within Picacho Creek hilS been greatly
allered by mineral exploration. and exhibited extensive OHV use iocluding: hill climbs, play areas,
motorcycle lrails. and a unimproved din road

The barren polygon is uniformly armored (appro><imately 75 % of total area) with coarse.
medium. and fine gravel. while the vegetated areas comain a Ihick layer of duff. The majority of
the soil is red and brown in color with the while and grey areas associated with the more heavily
used hill climb and play areas. The more malure soils correspond to vegetated areas. The
vegetal ion cover is 70"/. pine canopy. while Ihe remaining 30% consists of shrubs The slopes are
a moderate 0-15% along Ihe ridge line. which is favorable 10 OHV use

OHV use is limited 10 Ihe ridge line and nanks of the interfluve. which is only moderately sloped
Of the total barren polygon area. approximately 75% exhibits some type ofOHV use, However.
the moderale slopes and heavy armoring have limiled erosion, as evidence by Ihe fairly deep and
m81ure soils. There appears to be a large asbeSlos cut and two oUlcrops along the ridge line.
which have experienced heavy OHV use The soils in Ihis relalively small area are dominated by
grey and while However. the sediment trapping capability is good due to the down gradient
vegetation. natural ellergy breaks provided by the exploration wts, and the bowl sltaped
topography. The sile is accessible by one unimproved din road and two motorcycle trails, which
exhibit signs ofhtavy use.

A graphical represelltatiOIl of PG-7 is shown in Figure 8, and Photographs 18 and 19 present
views which limher depict Ihe site conditions

I'pln:on Score

I'G-7 has the follOWIng composition'

Subwatershed Areal Percent ofPG-7

CL-31 B(8) 60%

PC-2A 10%

pc-za 30%
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Despite tile relative distance of this polygon from Clear Creek or another major drainage. it
received a cllmlliative score of 38. placing it in the llpper end of the "major contriblltor" category
As IS discllssed in this section. this is reflective of the panicularly intense OHV activity observed
in PG·7.
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Polnon PG-7
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19) Looking S from PC-2A. Large play area wilh some soil and !lmJor denudation

CCMA. ("""ncrp/Ii< Fickl Eval...tio.,
NorrIlti"" RqlOI1 "

T"", Order: IBU-ml
rlyn.."", CQrporlIli""



J.l 8 Polygon 8 (pG-8)

Location and Physical Description

Similar in size to PG-6, this barren polygon stretches southward through Clear Creek occupying
bOlh the canyon 1100r and ridge lines. In total, PG~8 trave=s six subwatersheds: CL-29, CL-30,
CL-31 A. CL·J lC, CL-3IBZ. and CL-32B. Despite the large size of this polygon, it is much
morc homogeneous than PG-6 due to the fact that it is not nearly as spread out east to west
across the canyon.

Subwatersheds CL-29 and CkJO
In general. barren polygon PG-8 occupies the canyon floor of Subwatersheds CL-29 and CL-JO
bordering Clear Creek There are several occurrences where the barren reaches up the mid
slopes. which in tum exhibit signs of moderate OHV use (i.e" hill climb areas), These barrens are
characterized by grey soils composed offine gravel annor that is slightly worn. The mid slopes
are moderately steep and contain evenly distributed small gullies (ie, 0-2 feet). Small isolated
patches ofvegetation exist throughout this subwatershed and a narrow band borders Clear Creek.
providing only minimal sediment trapping capability,

Subwatershed Ck31A
Barren polygon PG-8 occupies the southwest facing interfluves. slopes. and inner gorges of
Subwater;hed CL-31 A. The subwatershed. itself. is located in the headwaters ofClear Creek
Canyon. where. unlike CL-29. a well-established conifer and shrub vegetative cover protects the
creek, This fairly dense cover serves as a good sediment trapping feature. The soil colors of the
top portion of the barren are 20"/0 white. 5% grey. 40"/0 red. and J5% brown. The white and grey
soils are associated with over steepened inner gorges and to a lesser extent OHV play areas.
OHV use is limited to these play areas. which range in size from 1-5 acres. and to the motorcycle
trails situated along the ridge line. The upper ponion of the barren polygon is covered by
vegetation. which limits overland flow. Access to the area can be gained rather easily by several
unimproved din roads.

Subwatershed Ck-31C
Polygon PG-8 comprises approximately 50-75% of Subwatershed CL.31 C. with the majority
occupying the canyon floor, mid slopes. and inner gorges. The lower sections and areas adjacent
to Clear Creek are fenced restricting OHV access However. several large play areas and hill
climbs are located within close proximity. including the Indian Hills play area. The soil in these
play areas are predominantly grey and white, with vegetated zones characterized by red and
brown soil. The vegetation cover is predominantly shrub with a JO"I0 conifer canopy There are
four gullies in the top of the subwatershed greater then four feet, with three on inner gorges and
one in the main water;hed,

OHV density is generally limited to the inner gorges. where play areas and hill climbs have been
established on the flanking slojH:s. The soil colors in these areas are mostly white and grey.
Where OHV use is limited, PG-8 is only moderately armored with J5% medium gravel. 50%
coarse gravel and IS% fine gravel. In the large play areas armoring is minimal to non-existent.
There is one outcrop on the nonh ridge line and evidence of three mineral exploration or
production cuts. The barren is bounded by vegetation along the ridge line only,
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There are se"eral perennial drainages within this wbwatershed, including an unnamed SoI'cond
order stream and Clear Creek The unnamed second order stream is buffered with a narrow band
of vegetation and appears to be choked with sediment. There are several locations within this
drainage where a sediment dam could be installed There is also evidence ofa mercury mine and
the remnants of an old retort within this drainage. In general, Clear Creek is bordered by
moderately steep slopes with a well-established shrub canopy. These areas also have been fenced
to restrict OHV traffic, However, there are several areas (located on sharp cut banks) that have
over steepened slopes that exhibit signs of mass wasting. In general. these areas are naturally
contributing large volumes of sediment to Clear Creek.

Subwatershed CL_32B
Barren polygon PG-S is located on the southwestern canyon floor of Subwatershed CL·32B, and
eompris.es less than 10",4 of tile total barren area. In general, the barren extends from Clear Creek
to the ridge line where the interfluves are eovcred with vegetation comprised of 70% canopy and
30% shrub. Eight gullies ranging in width between (}.2 feet are present in the middle of the
slopes. which extend and expand to between 2-4 feet at the bonom. The slopes Ire moderately
steep rllflging between 15-30",4, Clear Creek also has a vegetated buffer zone of vegetation
separating it from the barren polygon. It appears that this buffer provides adequate protection
from erosion and sedimentation to Clear Creek

OHV use is limited to the motorcycle and jeep trails located along the ridge line and play areas
which are located along the slopes, Much of the area adjacent to Clear Creek is fenced and
designated "closed" to OHV use, Where undisturbed by OHV use. the barrens are 95% armored
with 70'% medium gravel and 30% coarse gravel There are two exploration cuts present in the
subwatershed along with three bedrock outcrops located on the southern ridge line.

A graphical representation ofPG·8 is shown in Figure 9. and Photographs 20, 21, and 22 present
views which further depict the site conditions,

Polygon Score

PG-8 has the following composition.

Subwatershed Areal Percent of PG-8

CL-29 9%

CL-30 2%

CL-3IA 25Y.

CL-3IBZ 6%

CL-3IC 55%

CL·32B 3%
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The database yielded a total score ofJ) for this polygon, placing it at the low end of tile "major
comributot~ category. This is consistent with tile field observations because it appears that while
some areas, panicularly those which are some distance from Clear Creek life not high sedimem
contributors, erosion and sedimentation rates continue to be high in the areas which are highly
accessible and close to Clear Creek,
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3.1 9 Polygon 9 (PG-9)

Location and Physical Pescription

Located in the southeast corner of the Clear Creek Watershed near the Four Corners area. PG_9
also extends slightly into the northwest reaches of the San Benito River Watershed, This 769
series polygon occupies space in the following subwatersheds: CL-li A. CL-3IB(A). CL-3IB(B).
CL-J lBZ. CL_J IC, and SB-4 Two first order streams pass through this polygon. the first
originating above the western edge of the polygon near PG-7 and along the ridge line between the
Clear Creek and PicadlO Creek Watersheds. the other originates farther east near the portion of
this polygon which extends into the San Benito River Watershed.

SybwAtershed CL-31 A
CL.ll A is located in the eastern limb ofbarren polygon PG-9, forming the headwaters of Clear
Creek and containing the Four Comers area The barrens are scattered throughout the watershed.
but occur mainly on the inner gorges and along the ridge line. Given the relative high elevation.
the topography of the inner gorges and ridge lines are only moderately steep. Patches of fairly
dense chaparral and conifer canopy are interspersed throughout the barrens and along the borders
The Clear Cl'Cf'k drainage has a welt-established vegetative canopy consisting of60"1o conifer and
40"/. shrub. which together with low topographic reliefand the patches of chaparral appear to
effectively limit the volume of erosion and sedimentation reaching the creek. The soil colors of
the 101' portion of the barren are 20% white, 5Y. grey, 40"A red, and 35% brown The grey and
white soils are limited to tile hill climb trails and to a few over steepened slopes Armoring is
comprised of 60"A coarse gravel, 20"A medium gravel and 20% flOe grave!. Gullies are quite
common throughout the subwatershed, bUl in general are predominately lined with vegetation It
appears that this vegetative armoring effeetively helps reduce the volume of sediment that can be
made available to Clear Creek

OHV U$( is limited to play areas. and motorcycle and jeep trails situated along the ridge line
Access to the area can be gained via several unimproved dirt roads. each originating from a
different major watershed. There are nine major play areas situated within the barren polygon
ranging in size from 1-5 acres. Three of these areas are used extensively as evidence by the
shallow white soils. These areas also appear to contain several mine exploration or production
culS that IuIve been used extcnsively by OHV users. The degree of erosion and sedimentation
taking place in these areas are by far the greatcst within this par1;cular subwatershed.

S"bwatersheds CL-J JSeA) and CL-J 1BrB)
Subw8tersheds CL-ll B{A) and CL·J lB(B), collectively referred to as CL-J lB. are located in the
southwestern limb of PG-9, and contain by far the largest ponions of the barren polygon. The
barren areas are limited to a narrow band tllat coincides wilh the interfluve areas and 10 seventl
inner gorges that are used as hilJ climb and play areas. The lower elevations are almost
completely covered with a chaparral and conifer canopy, that extends to Clear Creek While it
appears that the motorcycle trails established on the interfluves are used extensively. the hill climb
and play areas appear relatively unscathed, This may be due to dense patches ofchaparral and
conifers scattered throughoUlthe barren. lhe steepness of the inner gorge slopes, and access
restrictions

n"MA. (;"'-'oo<l'lu< hold £•• I""UO<l
N"rrnlll'< Report

Tukllrdcr 1BL4~121

lIyuOl""" C<KJlO<.boo



Similar to Subwatershed CL-31A, the topography ofthese i1reM are only moderately steep
(el<cluding select inner gorges). The soils are predominantly red and brown, Annoring covers
aboot 75% of the barrens with 50"/. coarse gravel and 50"/0 medium gravel. The vegetated areas
contain a heavy layer of duff, while the soils in the hill climbs and play areas are mostly grey and
white

Several gullies form just below the ridge line and extend to the canyon floor. where they merge.
The gullies are rather large (ie.. greater than 4 feet). deeply incised. and contain large boulders
that effectively reduce the runoff energy. There is only one ephemeral drainage within this
subwatershed of the barren polygon

Subwatershed Ck31C
Barren polygon PG·9 is situated within the mid slope section of the southeastern ridge line
separating CL-31C from Subwatershed CL.3IB This 769 barren merges into the 768 PG·g
barren polygon. which comprises the majority of the subwatershcd. Tile barren occupies the inner
gorge slope which is overly steep. contains several large gullies (ie, greater than 4 feet). and
generally is unauractive to OHV users, The soil are fairly well armored with by medium and
coarse gravel.

OHV usc is mainly limited to a motorcycle trail that traverses the ridge line It appears that this
Irail is mostly used as a me811$ of access to the play areas in barren polygons PG-8 (i e. Indian
Hills). PG·6, and PG·7 In general, erosion and sedimenution within the barren can be allributed
to natural occurrences.

Subwatershed 58·4
Barren polygon PG-9 is located along the northwest ridge line separating the San Benito
Watershed from Clear Creek. The barren extends from the ridge line down several narrow inner
gorges. terminating along an interstitial vegetative buffer mne bordering a first order ephemeral
stream The inner gorges are relatively narrow and contain overly steep slopes. Excluding the
ridge line, the barren is completely surrOllnded by a dense canopy of chaparral and conifers. which
serves The narrow gorges and dense vegetation sUITO\Jnding the barren provide good erosion
and sediment trapping controls, The soils within the barren are predominantly red and brown. and
are well armored by medium and coarse gravel. Armoring on the steep inner gorges, however.
was relatively nonexistent White soils coincided with tile larger gullies situated within the steep
inner gorges.

OHV use is generally limited to tile ridge line. ""here several play areas and hin climbs have been
established on former mining e:<C3vations The steep inner gorges exhib:\ very lillIe OHV use.
which is fortunate due to the general lack of armoring. Access to this barren can be considered
very good. due to its close prol<imity to the Sawmill Creek unimproved dirt road and. to a lesser
extent. the Four Corners area.

A graphical representation of PG·9 is shown in Figure 10. and Photograph 23 presents a view
which further depicts the site conditions
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Polygon Score

PG-ll has the following composition.

Subwatershed Areal Percent ofPG-ll

CL--3IA 25%

CL-3IB(A) 15%

CL-3I B(B) 43%

CL·31BZ 2%

CL--3IC 5%

S8_4 10"10

The database yielded a total score of 36 for this polygon. placing it in the ··major contributor·'
category This is consistent with the field observations because the OHV use and other ranking
characteristics are at times high. The highest individual subwale~hed s<:ore was 50 for CL--
31 B{A). which makes up a relatively small ponion of this polygon The remaining 85'YG of I'G-9
re<:eived scores primarily in the high to mid-20s. representative of the total score obtained
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3.1 10 Polygon 10(PG-lO)

Location and Physical Pescriptjon

PG-IO is a relatively small 768 series polygon that extends from Clear Creek Subwatershed CL-
3 IA to San Benito River Subwatershed 58-4. The subwatersheds are very similar in regards to
topographic relief. vegetation. and drainage patterns. The barren polygon borders PG-9 to the
southwest. merging along a ridge line separating IWO inner gorges. The hudwllters of twO first
order perennial streams lie within this barren. one leading into Clear Creek and the second leading
to the San Benito River

In general. the barren areas are situated along the ridge line and extend to the mid slopes within
the inner gorges. Topography is relatively moderate with slopes rll.llging between 0 and 15%
along the ridge lines and mid slopes, while several ofthe inner gorge slopes ranged between 15%
to 30"10. ChlU1lcteristics of 768 barrens. scaltered patches ofvegetation are found throughoout the
polygon. Buffer zones of vegetation also exist along each drainage OO\Irse (i e.. ephemeral) and
....itrun each of the large gullies that were observed The vegetative canopy is dominated by
conifer. with the remaining comprised ofchaparral. The play areas located along the ridge line
and extending down the mid slopes are dominated by grey and while soils. which gradually tum to
red and brown with distance from theoe areas. By far the largest portion of the barren soils are
red and brown

OHV use is limited to play areas and trails along the ridge line. Access is gained by several
unimproved dirt roads. onc located within each subwatershed, Several of the play areas have
been completely denuded ofarmoring and contain white soils. which coincides wi1h signifIcant
OHV use, A definitive transition zone exists between the white and red/brown soils This zone
can best be described as a fluff zone where eroded immature material has accumulated Armoring
found on the red and brown soils are comprised of coarse and medium gravel, The combination
nfvegetative buffers between the barren and the drainages. the topographic location of the barren.
and moderate slopes leading off the barren has limited the amount of Cfosion and sedimentation
that has taken place within the bottom ofthese subwi!tersheds

A graphical representation of PO-lOis shown in Figure II. and Photograph 24 presents a view
which further depicts the sile conditions

Polygon Scort

PG-IO has the following composition:

Subwatershed Areal ['ercem ofPG-lO

CL-J lA 45%

58-4 55%
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The database yielded a total score of36 for this polygon, placing it in the "major contributor"
category This is consistent with the field observations because the OHV use, gullying, and other
major ranking characteristics are quite high. the majority of this polygon is some distance from
Clear Creek and other major drainages.
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J.1.l1 Polygon II (PG-II)

Location and physi"a1 Descriptjon

Barren polygon PO-II is located entirely within Subwatershed CL-J2A, that forms the
southeastern boundary of the Clear Creek headwaters. PG-II is a 769 series polygon that is
officially closed to OllY traffic because it lies on land owned by the State ofCalifornia. Field
observations showed. however, that OHY trails and play areas are present within this polygon.

The polygon spans the gorges and canyon walls extending from tile ridge line to a narrow
vegetated buffer bordering Clear Creek. The buffer only provides minimal sediment trapping
capability The canyon is characterized by an extremely narrow canyon floor and extremely steep
slopes on the inner gorges. These features combine to present unattractive terrain for OHV use.
The exterior border of the polygon consists ofa thick chaparral and conifer canopy

The barren is uniformly ......,11 armored with coarse and medium gravel The exception is one hill
climb play area. which has experienced some stripping of tile armor cover The undisturbed
barren soils are predominantly red and brown. while those ....ithin tile play area and lining the
gullies are grey and white.

OHV use;s limited to several motorcycle trials that have been established on the ridge lines and
the single hill c1imbfplay area. The type ofOHV use appears to be mostly trail riding and
transitional to gain access to more amactive areas,

A graphical representation ofPG-11 is shown in Figure 12. and Photograph 25 and 26 present
views which further depict the site conditions.

Polygon Score

PG-Il has the following composition

Subwatershed Areal Percent ofPG-11

CL-J2A lOO-/.

The database yielded a total score of21 for this polygon, placing it in the middle SO percent of the
~at risk" category This is consistent with the field observations because although the OHV use,
gullying, and other ranking characteristics are somewhat high. the majority oftllis polygon is
some distance from Clear Creek and otller major drair\lges
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2.Sl I.oo!r:ins SE from CU2.A inner gorge ridge Joe. Urdj'lI!'hed pew jnner gorge slopes,

26) Lgokjnp: SW from Ck326 estern ridge Disturbed steep jnner gorse slope (play Ilul.
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3,1.12 Polygon 12 (pG-12)

L9catiQn and Physical DescrillliQn

Polygon PG-12 is a 769 series barren that is localed entirely within Subwalershed CL-37.
Subwatershed CL-37 is located in the headwaters of Clear Creek and forms the northeastern
boundary of the Clear Creek Watershed, The barreo is predominantly situated at the mouth of tile
subwatershed, extending from the canyon floor halfway up the mid slopes, There is one exception
on the weslern limb, where the barren extends all the way to the ridge line, This barren (and
subwatershed) shares many of the same physical characteristics observed in PG-II (and
Subwatershed CL-32A). Similar to PG-II, the canyon is extremely narrow and contains
extremely sleep slopes located within the inner gorges. The barren perimeter is bouoded by fairly
dense chaparral, except along Clear Creek where only a narrow band ofvegetation is present.
While the narrOw canyon and steep terrain provide relatively unattractive terrain to OHV users,
these same conditions, as well as an insufficient vegetative buffer, provide the impetus for high
rates of erosion and sediment loading that was observed in Clear Creek

The polygon drainage pattern is fairly immature with multiple small gorges and one perennial
stream. The stream is actively down cutting the channel, and can be described as rough with a
high discharge gradient. The barren is uniformly well armored with coarse and medium gravel
The exceptioo is one hill climb play area, which has experienced some stripping of the annor
cover. The undistur~d barreo soils are predominantly red and brown, while those within the play
area and lioiog the gullies are grey and white

OHV use is limited to several motorcycle trials that have been established on the ridge lines and
the single hill climb/play area, The type ofOHV use appears to be mostly trail riding and
transitional to gain access to more attractive areas

A graphical representation ofPG-12 is shown in Figure 13, and Photographs 27 and 28 present
views which further depict the site conditions,

Polygon Sewe

PG-12 has the following composition:

Subwatershed Areal Pera:nt ofPG-12

CL-J2A 30%

CL-36 5%

CL-37 65%

The database yielded a total score of37 for this polygon, placing it firmly in the "major
contributor" category This is consistent with the field observations becalise oflhe relatively high
OHV lise, glIl1ying, and other major ranking characteristics. and the close proximity to Clear
Creek
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Polygon PG-12

27) Looking HE from Ck37 at San Benito MOUDlain I 'USe denuded play area llIiiacent to
naturallv eroded inner gorge slope,

28l Looking N from CL-F at inner !lorge play area dwiCled iij Photo 27,

CCMA.~ Field Enlu.tiotl
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3, i.l3 Polygon 13 (PG-13)

wcatiQn and Pllysical Description

Polygon PG_13 is a 768 series barren that is primarily located within Subwaterslled SM-2 oftile
Saw Mill Creek Watershed. The barren extends to the west crossing the adjacent ridge line and
terminates in Subwatershed SB-4 ofthe San Benito watershed, Both subwatersheds form
headwaters for ephemeral first order streams that are captured by Saw Mill Creek and the San
Benito River, The barren is predominantly situated along the ridge lines extending several
hundred feet down the mid slopes. Unlike the subwatersheds forming the headwaters of Clear
Creek, Subwaterslleds SB-4 and SM-Z have a more gradual topographic relief The perimeter of
the barren is bounded by fairly dense chaparral and isolated stands ofconifer, extending to the
stream banks.

The drainage pattern in this barren polygon is comprised of the two ephemeral streams (OrIC in
each subwatershed) that traverse the entire length of the subwatersheds, Major drainages (Clear
Creek and San Benito River) are located at the mouths of each subwatershed. The streams are
actively down cutting the channel, and can be described as rough with a moderate discharge
gradient, There is, in general, a lack of gullies in both subwaterslleds,

The barren is uniformly well armored with coarse and medium gravel. the exception being where
several exploration cuts have are present within the polygon, The undisturbed barren soils arc
predominantly red and brown, while those within the exploration cuts and along the trails are grey
and while, Several rock ledges OCCulT within the polygon, primarily along the ridge lines

OHV use is limited to several motorcycle and jeep trials that have been established on the ridge
lines. The type ofOHV use appears to be mostly trail riding and transitional to gain access to
more attractive areas, It would appear thatlhe presence of the rock ledges cropping out along
the ridge lines and extending some what down slope has redllCC the attractiveness of this polygon
for OHV use.

A graphical representation of PG-13 IS shown in Figure 14, and Photograph 29 presents a view
which funher depicts the site conditions.

Polygon Score

PG-13 has the following composition:

Subwatershed Areal Percent ofPG-13

S6-4 15%

SM-2 85%

The database yielded a total score of23 for this polygon, placing it firmly in the "at risk"
category, This is consistent Wilh the field observations because of the geographic location and
small localized density ofOHV use.
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PolYlOIl PG-IJ

29) Looking S from SM·2B Mature well armQred sojls along ridge line; and jnterOuye,
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), J.l4 i'olygon 14 (pG-14)

location and Physical Description

I'olygon PG-14 is a 768 serie!. barren polygon that is primarily located within Subwatershed SM-I
of the Saw Mill Cr«k Watershed. Similar to barren polygon PG-I), this barren extends
marginally across the ridge line into two subwatersheds that belong in tile Clear Creek watershed.
The subwatersheds. which form the southern fork of the Clear Creek headwaters, include CL-37
and CL-32A. In general, the barren polygon is limited to the interfluve area with relatively gentle
lopographic relief

Subwatershed SM-l is very similar to SM-2 in regard to topographic relief. and in the type and
density ofvege!ative cover and armoring. The major difference is that SM-l contains multiple
gullies, while SM-2 is relalively free of gullies. The gu1iies have are moderately bounded by
vegelation, which provides an effective buffer against erosion and sedimentation, Again, the
barren is mostly located along the inner gorge ridge lines and does not extend down slope into the
drainage. There is one first order ephemeral stream within SM-I, as well as within CL-l2A and
Cl.-37 The perimeter of the barren is bounded by fairly dense chaparral and isolated stands of
conifer. ell1ending to the stream banks.

The drainage pallem in this barren polygon is comprised of the three ephemeral streams (one in
each subwatershed) thattflverse the entire length of the subwatersheds Major drainages are
located at the mouths of each subwatershed. The streams in CL-l2A and CL-)7 are actively
down CUlling the channel, and can be described as rough with a high discharge gradient. The
ephemeral stream located in SM. I is also down CUlling, but the gradient is only moderate

Barren polygon PG-14 conlains a sizeable area (approximately 60 %) that has not been disturbed
by OHV users. This can be explained by lhe number ofracky ledges that crop out along the ridge
lines and the talus slopes that occur aJongthe toes of these slopes. The undisturbed ponion of tile
barren is uniformly wen armored with coarse and medium gravel and. generally, contains red and
brown soils. Notwithstanding, there are three large hill climbs located along the ridge line. which
have ~gnificantly denuded the armoring. leaving grey and white soils Although the impact of the
hill climbs are severe, it would appear that very little is migrating into the adjacent drainages. This
can be allributed to the fairly dense cover of chaparral

A graphical representation ofPG·14 is shown in Figure 15, and Photographs 30 and 31 present
views which further depict the site conditions,

l..l.:MA, \ ''''''"<If\.'''< f,e1d E,',IL.,,,,,,,
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Polygon Scort

PG-14 has the following composition:

Subwatershed Areal Percent ofPG-14

CL-32A 13%

CL·37 70/.

SM-IB 80"10

The database yielded a total score of25 for this polygon, placing it fir This is consistent with the
field observations bet:ause the OHV use, gullying, and other major ranking characteristics are
quite high. the majority of this polygon is some distance from Clear Creek and other major
drainages. This is consistent with the field observations because of the undisturbed state that the
majority of the barren exhibited coupled with the proximity of nearby drainages.

CCMA. (""""otl'hi< Field E..I..ti""
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Polygon PG-14

30) Looking E from Ck31 Inner gorge ridge ljne with cbaracteristjc IDOlorrn;Ie trail

31) Lookjng SW from middle 'lmoo QfSM-! BRidge lioe with moderate OHV usc,
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3.115 Polygon 15 (pG-IS)

Location and Physical DescripljQn

Polygon PG-IS is a 769 series barren that traverses three subwatersrn.ds that are contained in two
separate major drainages. The subwatersheds include CL-35 and CL-36, which comprise the
northern headwaters of the Clear Creek Watershed. and Subwatershed SC·1 which forms the
southwestern headwater boundary of the San Carlos Watershed, The majority ofPG-IS is
contained within CL-36 with only minor segments extending across the ridge lines into CL·3S and
SC-I In general, PG-IS extends from a ridge line situated in the central ponion ofCL-36. west
to the ridge line separating the subwatershed from CL-3S, Within CL·36. the barren spans several
inner gorges and encompasses Clear Creek, From CL·36 the barren elCtends nonh crossing the
ridge line into SC-l.

In general, the three subwatersheds share very similar physical characteristics including
topographic relief, vegetative cover, drainage pattern. and armoring type. Topographic relief is
considerable within the subwatersheds, The inner gorges have very steep planar slopes that are
incised with numerous gullies. Characteristically, the gullies merge as they approach the canyon
floor and appear capable oftransponing large volumes of sediment, This is due to the fact that
the gullies are fairly large and have moderately incised channels, and lack of a vegetative buffer.
These gullies also facilitate events ofmass wasting. which is apparent by the numerous slides that
are present in the area. The vegetative cover is predominantly situated along the ridge lines
extending half down the mid slopes, The drainage courses contain very little vegetation

The barren is predominantly covered with coarse and medium gravel. excluding the gullies. trails.
and play areas. The soils are red to brown. while the orthogenic and naturally disturbed soils are
grey and white. It is apparent by the volume of sediment contained within the Clear Creek canyon
floor that the CL·3S and CL-36 experience extensive erosion and sedimentation. It would appear.
however. that these are the results of naturally occurring events rather than by OHV use.

OHV uSC IS limited to jeep and motorcycle trails that are located along the ridge lines, This is
due. in general. to the very Sleep topography and narrow canyons, There is, however, a single hill
climb IOCllled adjacent to Clear Creek within CL-36. Based on the condition of the armoring. it
would appear that this hill climb is only moderately used and contributes very lillie in the way of
sediment to Clear Creek

A graphical representation of PG-15 is shown in Figure 16. and Photograph 32 presents a view
which further depicts the site conditions.

C(,MA. ("'01'''''1''''0 FielJ £••1",,1101'
N"m"'Yc 1l<j>O<\

Tos\; Order: lHU.jJ21
[110'1\'"'"''' (.orpor.llOU



Polygon Scpre

PG·15 has the following composition'

Subwatershed Areal Percent ofPG-15

CL-35 10%

CL-36 65%

SC-l 25%

The database yielded a total score of24 for this polygon, placing it firmly in [be "at risk"
category This is consistent wilh the field observations because of the relative lite OHV density
and mature well armored soils. coupled with the steep slopes and proximity ofa nearby drainage.
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Polygon PG-15

)2) I goljpp N from idjrm 8ibwaJershed Ck36 Hmjty!ln' and daNlkd liD djnt: pity
IR\I" CXbibllg m,..M """" rom' by OHV "'f
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3.1.16 Polygon 16 (1'0-16)

Location and Physjcal ApPearance

Polygon 1'0-16 is a 769 series barren that is almost entirely contained within subwatershed CL­
35 A small ponion (i.e, less than 10 % total area) crosses the western ridge line, which defines
the subwatershed boundary, into subwatershed CL-34. The barren polygon is positioned
geographically in the middle of the subwatershed; that is, both in elevation and geographic
location. The barren extends from the eastern to the western ridge lines that form the
suhwatershed boundaries, traversing the ephemeral drainage in the process. After crossing into
suhwatershed CL·}4 the barren follows the ridge line, where it terminates.

Subwatersheds CL-35 and CL-34 share very similar physical characteristics Both subwatersheds
have very steep planar inner gorge slopes forming narrow side canyons. which discharge dirtctly
to Clear Creek The interlluves and ridge lines are fairly narrow and moderately steep, Soils
within the inner gorges are predominantly grey and white, which is due to slope failure and mass
wasting, Soils along the interlluves and ridge lines are a more mature brown and red The barren
is well annored with coarse and medium gravel

A thick canopy of chaparral and conifer borders PG-16 along the ridge lines and between the
barren terminus and Clear Creek. The canopy provides a buffer effect from sheet wash, although
the majority of sediment delivered to Clear Creek appears to be transponed by several gullies that
traverse the entire barren and the ephemeral stream, The ephemeral stream is down cut and
possess a high hydraulic gradient. In addition to the buffering effect ohhe chaparral, there is a
terrace that extends along the entire down slope ooundary of 1'0-16. The terrace forms a
"nickpoint" that can potentially reduce down slope movement of sediment,

PG-16 CJlhibits very little OHV use. other than a motorcycle trail that exists along the terrace
The lack ofQHV use is due to a combination ofinlierent physical features including steep inner
gorge slopes. narrow canyons, and a lack of accessibility.

A graphical representation of PG-16 is shown in Figure 17, and Photograph 33 presents a view
which funher depicts the site conditions,

PolYuoD Score

PG~16 has the following composition'

Subwatershed Areal Percent of PG-16

CL·34 15%

CL·35 85%

The database yielded a total score of 19 for this polygon, placing it in the low end orthe "at risk"
category This is consistent with the observations because very little localized OHV use;s present
in the polygon. even though the topographic and geographic characteristics suggest otherwise
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Polygon PG-16

m [99kjw N-NW from idi........ 8lbwatmbcd Ck3 s, Utt!e um 1lItura!ty eroded bamn.

CCMA, 0ecm0:Ii~ Field Eval..lion
N'amoli... Report



3 Ll7 Polygon 17 (PG-17)

Location and Phvsical Description

Polygon PG-17 is a 769 series barren that is almost equally divided betwe<:n subwatersheds CL·33
and CL-34, A small portion (i,e.• less than 10 % total area) crosses the eastern boundary ofCL­
34 crossing into CL-3S, The barren polygon is positioned geographically in the lower half ofCL­
34, while in CL-33 the barren extends from the mouth to the ridge line of the subwatershed, In
CL-34, the barren traverses east to the west while crossing several ridge lines and a ephemeral
drainage. In CL-D, the barren polygon is contained mostly within the drainage course of two
first order ephemeral streams,

Both CL-D and CL-34 can be described as having very steep planar inner gorge slopes forming
narrow side canyons, which discharge directly to Clear Cre<:k. The interfluves and ridge lines are
fairly narrow and moderately steep. Soils within the inner gorges are predominantly grey and
white, which is due more to slope failure and mass wasting than to OHV use. Soils along the
interfluves and ridge lines are a more mature brown and red. The barren is well armored with
coarse and medium gravel

A thick canopy borders PG-17 along the ridge lines and between the barren terminus and Clear
Creek The canopy provides a butler effect from sheet wash. although the majority of sediment
delivered to Clear Creek appears to be transported by several gullies, present in the barren and the
ephemeral streams. The streams are down cut with high hydraulic gradients.

A large play area is present in subwatershed CL-34. The base of the play area directly borders
Clear Creek providing a close and ready supply of sediment to Clear Cre<:k, The steep slopes and
lack of a vegetative butler area provide the impetus for erosion and sedimentation Within CL-33
there is a hill climb connecting twO major play areas.

A graphical representation ofPG-17 is shown in Figure 18, and Photographs 34 and 35 present
views which further depict the site conditions,

Polygon Score

PG·17 has the following composition:

Subwatershed Areal Percent ofPG-17

CL-B 43%

CL-34 55%

CL-35 2%

The database yielded a total score of29 for this polygon, placing it borderline between the "at
risk"and "major contributor" categories. The score is consistent with the geographic location of
the polygon, slope values, prox.imity to a major drainage. and the presence of a localized and
heavily used play area.
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Polygon PG-11

35) Looking NW from adjacent subwatenhed CL-32B. Little used. naturally eroded barren.
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) I 18 Polygons 18, 19.20.21 (PG-18. PG·19. pG-20. PG-21)

Location and I'hysical Descriptjon

The four 769 series polygons pG-18, PG-19. pG-20. PG-21 are all located within subwatershed
CL-J) just inside the nonhwestern corner of the San Benito Natural Area, Within subwatershed
CL.)). PG-18lies in the nonheast corner, PG-19 in the north center, and PG-20 and PG-21 in
the northwest corner. In all four polygons, barren areas are primarily situated along the ridges of
the nonh-south drainage channels, Two ephemeral first order streams fork through the
subwatershed, one originating just to the east ofPG-20 aoo PG-21 and trending southeast. the
other originating between PG-18 and PG-19 and trending approximately southwest, Both of the
fll'SI order Slream channels are lined with moderately dense vegetation,

All four polygons are characterized by limited armonng with medium to fine gravels, The
majority of the soil;s red in color wilh grey and white more prevalent in the deeper gullies and on
OHV play areas. PG-18 and PG-19 are moderately gullied; vinually no gullying e:<islS in either
I'G-20or pG-21.

Despite being pan of the San Benito Natural Area, the close pro:o;;mity to the County Road and
the nonhern ridge jeep trail make these four polygons a popular spot amongst OHV users. Of the
four polygons. OHV use is most concentrated in PG-18 and PG-19. although all four see at least
moderate aetivity in each ofthe three major types ofuse: hill climbs, play areas, and motorcycle
lrotib The polygons are all situated along fairly steep slopes. and despite the presence ora slope
break near JUSt above the convergence of the two first order streams, it is clear that in many areas
OHV use contributes significantly to offsite transpon of sediments,

A detailed view ofPG-18, PG-19, PG-20, and pG-21 is shown in Figure 19. Photographs 36,37.
and )8 provide a view of the site conditions in PG-18 and PG-19.

PQlygon Score

pG-18. PG·19, pG-20, and PG-21 all lie completely within Subwatershed CL-D In order to
derive scores for the individual polygons from a single subwatershed score, the base score for CL­
JJ was adjusted for each polygon aceording to field observations. In other words. the polygons
that showed more sedimentation and erosiOn potential received scores that are higher than Ihe
CL_D base score, while the scores of those polygons wilh apparently lower potential were
adjusted to be bdow the Ct.-J) base score

CCMA, l """'''''Vi''< F,¢I<I E..l...,,,,,,
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The base score for $ubwaterslled CL-33 is 33, and the adjusted scores for the four polygon! are
as follows:

Polygon Adjusted Score

PG·18 38

PG-19 J9

PG-20 28

PG-21 II

PG-18 and PG-19 exhibited significantly higher OHV use, less arrnoring, and whiter soils than
PG-20 and PG-21, therefore, the scores for PG-18 and PG-19 were higher With the exception of
PG-20, all of the scores obtained for the four polygons disa.lssed in the preading paragraphs are
greater than 30, placing PG-18, PG-19, and PG-21 in the "major contribulor~category The
score for PG-20, though not quite high enough to be considered a "major contributor," falls
I'oithin the high end of "at risk" polygons_
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Polygon PG-18

36) Looking E_NE from Ck33 western ridR' Mining disturbance on otherwisc ljttle used
barren

J7) Lookjng NE from CloB western ridge Mining disturbances used as play areas

CCMA. 0<0<... pbiot Fiold EnI"..\ioo. TIUI: Clnloor: 11IlA-021
N....-tift Repcrl f1yDImIi: CGopcwoUw.



PoIYl:0n PG-19

38) Looking NoliE from Ck33, Inner gorge slQpes denuded due to OHY use (play areas).

CCMA, Oeomorpbic Field Evalllltioa
N&1TItive Report
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J.l 19 Polygon 22 (PG-22)

LocatiQn and Physical Description

The vast majority of this polygon is located within Subwatershed SC-l and spans the hillsides on
both sides of San Carlos Creek, which trends to the northwest. Ml.lch ofPG·22 is located within
the San Benito Natural Area, as evidenced by the presence of fencing around much of the
polygon, Aurora Mine is located in the northwestern most corner ofPG-22, and does not have
protective fencing in place; therefore, it is very heavily used by OHVs. This polygon borders San
Carlos Creek along its entire length, and as a reslll!, there is only minimal vegetative blltTering
between PG-22 and the drainage,

With the exception of the portion of the polygon near Aurora Mine, PG-22 is very well armored
with primarily medium gravel. The soil in PG-22 is mostly red with some patches of grey, and
exhibits some slrips of while in the gullies. Despite the fact that this polygon is designated as a
769 series barren, there are very few completely barren areas. The majorily of the polygon has at
least scattered patches of vegetation throughout. There are approximately 5-10 gullies in the
polygon, all of which lead almosl directly into to San Carlos Creek. Most ofPG-22 is sitllated on
sleep slopes.

Three major routes access PG-22: one jeep trail each on the ridges on either side of San Carlos
Creek and the County Road which runs parallel to the stream itself along the canyon floor, This
road running parallel to the creek acts as a benched slope break and appears to serve as sediment
buffering feature between the barrens and the stream. Several areas were observed adjacent to
the road with large mounds of free sediment, suggesting that this buffering may be taking place
successfully without the implementation of additional BMPs.

As stated previously, much of the polygon is fenced and there is very little evidence ofOHV use
within the fenced areas; however, two minor play areas were observed directly adjacent to the
stream in unfenced areas. The Aurora Mine lies outside the San Benito Natural Area and contains
heavily used hill climbs and play areas

A graphical represenlation ofPG-22 is shown in Figure 20, and Photographs 39 and 40 present
views which further depict the site conditions.

Polygon SCQre

PG-22 has the following composition:

Subwatershed Areal Percent of PG·22

CL-3J 5%

SC-! 95%

CCMA, Oeomorv"i< fIeld EYolI""tioll
N:m.t1V< ~'1'OfI

T.sk 0111<, IflU-m I
[>jon.HlO< Corpor.ti'"l



The database yielded a tOlal score of24 for this polygon, placing it in upper 50 percent of the "at
risk" category. This is consistent with the field observations because PG-22 is composed of two
entirely distinct areas, The portion of the polygon in the Aurora Mine is heavily impacted by
OHVs, but this only represents approximately 15 percent of tile total polygon area, The
remaining 8S percent of1'G-22 is precipitously close to San Carlos C~k and could have major
impacts upon Ihe drainage if nOI for the protective fencing Based on the database score and field
observations, the majority of PG~22 is relatively stable with a high potential to become a "major
contributor" if anthropogenic impacts increase significantly in these areas.

,XMA. 'O<ooOOfJlho< f ..ld E..I..uou
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39) Lookjog N from SC·! Large !!Ully CAused by alteration ofnalural1erraio (roAd cut>.

40) Looking S.SW from SC.! _ Minim! disturbance exhibiting seyere erosional features

CCMA, Otaiaoi.... Pidd EflllOllion
\QmIIi... Report



3 1 20 Polygon 23 (PO-H)

Location and Physical Description

I'G-23 is localed in the northwest comer of the San Carlos Creek Watershed to the west oflhe
Aurora Mine. and occupies space in subwatersheds SC-l and SC-2, The exterior border of the
polygon consists of thick vegetation to the west and south, One ephemeral stream begins to the
southwest of PO·H and trends to the northwest through the polygon. and eventually joins with
San Carlos Creek just SQuth of the Creek Pit.

Physically very similar to PG-22. this polygon is very well armored with primarily medium gravel
with the exception of the heavily used play areas directly adjacent to the Aurora Mine. The soil in
PO-23 is mostly red with some patches ofgrey. and exhibits some strips ofwhite in the gullies
and in areas of particularly intense OHV use Consistent with the fact that this polygon is
designated as a 768 series barren, there are very few completely barren areas, The majority of the
polygon has at least scattered patches of vegetation throughout There are several networks of
large. deep gullies in the polygon. all of which lead almost directly into to the first order stream or
fan out in the direction of the Aurora Mirle, Most ofPG·2J is situated on steep slopes

Three major routes access PG-2J' Orle jeep trail each on the ridges on either side of San Carlos
Creek and the County Road descends to this area from the Clear Creek Watershed Several areas
were observed adjacent to the road with large mounds offree sediment. suggesting that this
buffering may be taking place successfully without the implementation ofadditional BMPs

The section of PG-2J which lies within 5C-2 is nearly free ofOHV use. with the exception of one
motorcycle trail which appears to be used primarily as a thoroughfare between the eastern end of
the Larious Creek/Canyon Watershed and the Aurora Mine On the other hand. the portion of
I'G.2J within 5C- 1 is very heavily used by OHVs. primarily in one major hill climb area southeast
of the mine area.

A graphical representation ofPG-2J is shOwn in Figure 21. and Photographs 41 and 42 present
views which further depict the site conditions,

1'"lygon Score

I'G-2J has the following composition.

Subwatershed Areal Percent ofPG-2J

SC-l 75%

5C-2 25%

The database yidded a total score of22 for this polygon. placing it in middle 50 percent of the "at
risk" category. This is consistent with the field observations because PG-2J is composed of two
entirely distinct areas The portion of the polygon in the Aurora Mine is heavily impacted by
OHVs. but this only represents approximately 25 percent of tile total JX>lygon area, The

t'l.:MA. l"","",rvhK f",W EVil.."""
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remaining 75 percent ofPG-22 is somewhat close to San Carlos Creek Ind could have major
impacts upon the drainage if large volumes ofscdiment migrate off site. Based on the database
score and field observations, the majorily of PG-22 is relatively stable wilh a high polential to
become a "major contributor" if anthropogenic impacts increase significantly in th~ areas.
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3.1.21 Polygon 24 (pG-24)

Location and PlMjca! Descriptiop

Loc&ted near San Carlos Peak at the junction ofsubwatenheds SC-l, SC·2, and EF-2, this 769
seri~ polygon consists almost entirdy ofexcavatioDS which are part of the Sao Carlos Mines.
The area ofPG-24 is split approlcimately halfway between the San Carlos Watenhed and East
Fork San Carlos Creek Watershed, and is bordered by thick vegetation on all sides. Due to the
dense vegetation, steep slopes, and relatively small size, the polygon remains fairly isolated from
OHV traffic. No streams pus through this polygon, allllough two first order streams originate
just to the north.

The barren is well annored in those areas without a significant mining history, In the undisturbed
areas, the soil is mostly red with only few $Catlered patches of gray; however, heavily mined areas
remain mosdy grey and white despite no anthropogenic interference, The polygon is steeply
sloped in undiSturbed areas, but the topography of the mined areas are highly irregular, often with
large terraced areas present. Gullying is almost entirely non-existent within this polygon.

In addition to the vegetation present around the edges of the polygon, the e~ploration cuts and
other mining features present some sediment trapping capability by serving as retention basins for
sedimen15 moving down the steep slopes. Due to the relative distance from this polygon to major
drainages. itlppears that these features are sufficient for keeping sediments for moving off site.

A graphical representation ofPG-24 is shown in Figure 22, and Phot08J1lph 43 presents a view
which further depicts the site conditions.

Polygon Score

PG-24 has the following composition:

Subwatershed Areal Percent ofPG-24

EF·2 47%

SC-l 53%

The database yielded a tOlal score of 18 for this polygon, placing it at the low end ofthe "at risk"
category. This is consistent with field observations since PG-24 has a fair amount ofloose
sediments from mining activities in the past, but is relatively isolated from OHV trJlffic and
appears to have sufficient buffering capacity to prevent significant impacts to major drainages via
offsite sediment transport.

CCM;., Gcomo<phi. Fi~ld E....h..tiool
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~ :;;Pol):'gon PG-24

• .' .
43) Waking N.NE from EF-IA NalyralJv occurring immature soils.

CCMA, 0«im0rpItic field E¥lIIl..lion
Norrative Report
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3,1.22 Polygon 25 (pG-25)

LocatioD and Physical Description

Located near the headwaters of San Carlos Creclc, PG-25 is a 169 series polygon which starts at
tile creek and spans the ridge top which acts as the boundary betwocn Subwate~ds SG-I and
EF-1. This barren polygon is bordered on the west by a 161 series polygon, to tile north and east
by PG·26, and to tile south by the Clear Creek ridge line. In short, the majority ofPG·2S is
SUrTounded by barren or semi-barren areu. San Carlos Creek suns just east of this polygon, then
trends to the northwesl. In tile process, it bisects the eastern llalf ofPG-25. The proximity ofa
segment of this polygon to San Carlos Creek presents the potential for easy off'site transport of
se4imems. There are no apparent sediment trapping features within this polygon.

Armoring within PG-25 is uniformly distributed and densely present tllroughout, and soils are
predominately red with a small percentage of grey soils located in the gullies located in the
southeastern seaion of Subwatershed SC-I. Slopes within this polygon are highly variable with
steeper slopes tending to be located near the ridge top. Gullying is noticeable only south of the
ridge line, and is minimal.

Evidence ofORY activity is more visible to the north of the ridge, but is not particularly
concentrated near the ridge lOP where PG·25 is located. Several play areas exist near the
northeast comer of this polygon, but only the edges are inside PG-2S; the majority of these play
areas fall within PG-26. As a whole, this polygon appears to be an infrequent ORY use area

A graphieal representatiOn ofPG-2S is shown in Figure 23, and Photographs 44 and 4S present
views which further depict the site conditionS.

Polygon Score

PG·2S has tile following composition:

Subwatershed Areal Percent of PG·2S

EF-IB 30"10

SC-\ 10"10

The databa!>C yielded a total score of22 for this polygon, placing it in the middle 50 percent of the
"at risk" category. This appears consistent with field observations because OHV use and most
other indicators ofse4imenution and erosion potential are low to moderate.

C!:MA. Geoo""'ph><: F'eld Eval",,'iOl1
NlrniuveRepon



~Il.LW
o



14) !pokjng SW fipm 5C.1 Play area that has e",", ckruded soils on an jmcrfhrte ridge tine.

45) Looking N from 5C-l, Wei! armored naturlUy gullied mjd slQpes. wjth ,",jmem pile,

CCMA, Owl_jAW: Field E..luotiQrl
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3.1.23 Polygon 26 (pG·26)

Yx'ljon and Physical pngjptjon

Located within the San Benito Natural Area southwest orS.n Carlos Peak. PG·26 is. 768 series
polygon Wt NOS parallel to the bausdow asbestos &rei boundary along the eastern len,th of
PG-2S. This polygon extends down »ope £rom just bMw the ridge tOp bet..eu, the San Carlos
and East Fork San Carlos Watersheds. Two distinct areas orthe polygon were observed durina
the field reconnaissance: one in the SOUthwest comer or Subwatershed EF-I at the headwaters of
Eas! Fork San Carlos Creek (designated Subwatenbed EF-1A). the other snnching to the
nonhwesI from. small ridge past which the Eas! Fork Sao Carlos C.-m is 110 longer the primary
drainage (desigru>led Subwatershed EF-1B).

Tbroughout this polygon. the soil is mostly red with minor inclusions orgrq and white. The
C:ntire baJTen vea is well armored with mostly fine gravel The southeastern sec::tion ofw
subwatenhed SUITOUIIding PG-26 comains heavy vegetation.nd there are SCattered patcliell of
vegetation within the barrens, whereas the northwest $eClion orthe polygon cont.ins no
vegetation. There is thick vegetation lining the base ofthe polygon to the IlOrtheast. Gullying is
present along the steql slopes found within PG-26, but is limited to very shallow specimens.

A jeep tr.il provides access to this polygon and bisects it along a northwest to southwest path.
The .reas above the jeep tfail are ren.ced and closed to OHV trlffic; boowever, no fen.cing is
present around the $eClion of tile polygon below the trail. As a result, there Ire three major play
areas at this location.

The veget.tion present .round the edges ofthe polygon preseots some sediment trapping
capability for material moving down the steql slopes. Due to the relative distance from this
polygon to major drai ....ges, tile features are sufficient for keeping sediments from moving ofhite.

A gr.phical represenlltion ofPG-26 is shown in Figure 24, and Photograpb$ 46 and 47 prexnt
views which Nrthel'" depict the site conditions.

Polygon Score

PG-26 has the following composition

Subwatenhed Areal Pcrt:elIl orPG-26

EF-IA .,%

EF-IB 50%

SC-l ,%

The dat.base yielded a t01l1 score of 16 for this polygOfl, placing it at the borderline between the
"at risk" .nd "minor cootribulOr" Cltegories. This is consistent with field observ.tions since PG·
26 is relati~Jy isolated from OHV traffic .nd .ppears to have sufficient buffering capacity 10
prevent significant imp.cts to major drainages via offsite sedimeflt trtlnsport.

CCMA. O<>orn<rp.>li< Field Eoal...uon
Nonlli... Rq>on '"





46) Logkinll £.NE fipm SC I ME rid" line. Marum welll!lJ'lQred prolCCSed barren area.

4J) Logkjnll efrom fr·! e, Mining diSjurblnce that has been Protected
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3.1.24 Polygon 27 (PO-27)

Location And PhYSical DescriptioD

Found in the eastern most end of the Area designated as Subwtltershed LC-IB, PO-27 is a 769
series barren polygon which lies near the point where the San Carlos, Clear Creek, and Larious
Canyon/Creek watersheds come together, PO·27 stretches from the nonhero watershed
boundary to the first order stream which runs east-west throughout this area. A large portion of
the eastern end of this polygon had been previously identified on BLM maps as a 761 series
polygon (30-50% barren); however, field observations showed that this areA is actually a 768/769
polygon. QHV use appeared particularly high, and this may have accelerated the transition ofmis
area from 761 to 768/769.

The soil is mostly red with patches ofgrey and white in areas worn by OHV usc. Armoring
consists mostly of line gravel throughout, but is virtually nonexistent in areas of frequent OHV
use, There is heavy velletation lining several drainage channels that run north·south through PO·
27, as well as the lirst order ephemeral drainage at the base of the canyon. The vcgetation lining
the drainage channels and also located 111 the bue ofthe polygon provide good sedimentation
trapping capabilities. In addition, the ephemerallirst order stream which runs near the polygon
does not appear to act as a viable means by which sediments may be transpol1ed deeper into the
Larious Canyon/Creek watershed. Rather, sediments leaving PO·27 appear to move down the
slopes and become ~dellined" along the stream bed in the canyon floor.

Most of the gullies found in PG-27 run parallel to existing areas ofconeentrated OHV traffic.
Some are quite deep and run from the watershed boundary with Sampson Creek to the canyon
bollom The polygon as a whole is situated on a moderately steep slope. Ajeep trail runs along
the southern ridge of the subwatershed. and allows easy access to PG-27. This polygon is a very
highly used OHV area consisting of a network of motoreyeIe trails and three major play features,

A graphical representation ofPO-27 is shown in Figure 25, and Pbotograph 48 presents a view
which further depicts the site conditions.

Polygon Score

PO·27 has the following composition:

Subwltershed Areal Percent of PO-27

LC·IB 100%

The database yielded a total score of26 for this polygon, placing it in the middle of the "at risk"
category. This is consistent with lield observations in that wlUle PG-27 has high OHV use.
sufficient buffering capacity appears to exist as to prevent significant impacts to major drainages
vii offsite sediment transport.

CCM<.. Geomorphic Field E..lua'i""
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POIY800 PG-17

18) Looking N from SW comer peLe-IB. MAture well armored sojls with Rood canppy buffer.

CCMA, GeolllCI]lhic Field EoaIUlli""
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3.1,25 Polygons 28, 29, 30 (PO-28, PG-29, PO·30)

Location and Physical Description

The tMee 768n69 series polygons PO-28. PO-29, PO-30 arc all located within subwatel'$hed Le­
IA almost due north of the central bend of Clear Creek. Within subwatershed LC-IA, PG-28 lies
the farthest east, PO·29 in the center, and PO-30 to the west. As in PG-27, a single ephemeral
fil'$t order stream nms east-weSlthrOUgh the subwatershed; the stream channel is lined with
modenttely dense vegetation, representing a reasonable sediment tnlpping feature.

All three polygons arc characterized by limited armoring with mostly fine gravels. The soil in PO­
28 and PG-30 is p~minantly red in color with grey soils more prevalent in the deeper gullies
and on OHV play areas. PG-29 is equal parts red and grey soils throughout, with strips of white
found in the gullied areas. PO-29 is highly gullied; virtually no gullying elrists in either PG-28 or
PG-3D.

The relatively close pro:orimity to tile Clear Creek northern ridge jeep trailalld several motorcycle
trails running east-west along tile northern ridge ofLarious Canyon makes twO ofthesc three
polygons a popular spot amongst OHV llSCI'$. Presumably. PO-29 is too steep and too deeply
gullied to allow OHV usc; however, PG-28 and PO-30 are heavily used in this capacity. PO·2S is
home to at least three hill climbs, tWO of which run all the way from the ridge top to the canyon
floor. Nearly halfof tile total surface area ofPG-30 is a heavily uscd play area. The three
polygons are all situated along modenttely steep slopes, and ifnot for the relative isolation of this
end ofLarious Canyon from a major drainage, PO-2S, PG-29, and PO-30 could be a much more
significant contributor of sediments.

A detailed view ofPG-28. PO-29. and PO-30 is shown in Figure 26. Photograpm 49 and 50
provide views of the site conditions in PO-28 and PG-29. respectively.

Polygog Score

PO-2B. PO-29, and PG-3D all tie completely within Subwatenhed LC-IA. In order to derive
scores for the individual polygons from a single sllbwatenhed score, the base score for Le-IA
was adjusted for each polygon according to field obscrvations. In other words, the polygons that
showed more sedimentation and erosion potential received scores that arc higher than tile LC-IA
hue score, while the scores of those polygons with apparently lower potential were adjusted to be
below the LC-IA base score.

The base score for LC-] A is 23, and the adjusted scores for the three polygons are as follows:

Polygon Adjusted Score

PG·28 20

PG-29 26

PG-3D "
CCMA. Geomorphic r~ld Evalua''''''
Norral'Y<: Report



PG-28 and PG-)O exhibited signiliClJttly higher OHV use than PG-29; however, PG-29 was
observed to hrive signifltlillly more gullying and less 'table soils than the other two polygons.
The relative score fOf PG~28 ea.me out lower than PG-29 and PG-30 because oftbe more
distributed na.ture of the OHV use there.. All lIvee scores obtained for the polygonJ di,,,,,,cd ill
the preceding pananphs are bet_ 25 and 10, plac:illl PG-28, PG~29, and PG·30 in the high
end of the Mal !Uk" range.. Thi' ~ consislent with lield observations in thrit while lhe three
poIyton. have relativdy high OHV use, some buffering ea.l*ity exists to prevent intense impaeu
to major drainqes via offsite sedime:nl trtnspOn.

CCMA. Geomof1lluc Flckl 1;...1""1,""
NImh.. Rcpon ".
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49> Looking HE from !'c.lA southern ridge Mjnor mjnjng disturbance used U a play vea

Polygon PG-19

SOl Loolcin, N from LC-l A southern ridge line Naturally denuded soils a4jacem to mature soils,

CCMA, OeorllOOphk: ~icld E..:J...lion
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3.1.26 Polygon 31 (pG·31)

Location and Physical Description

PG-31 is a 768 series barren polygon situated on the slopes along both sides of the San 8enito
River near the westernmost end of Subwatershed 58-3. The polygon is bisected by the KCAC
Mine Road over the entire length, and is surrounded on all sides by thick vegetation. During the
field evaluation, this polygon was identified as Subwatershed SB-3A

Due to panicular1y heavy OHV use in this polygon, armoring is very limited with mostly fine
gravels present. Soils are primarily red in color with grey and white streaks not uncommon in
those areas ofmost intense OHV use. The polygon is characterized by moderately steep slopes
and several small gullies nanning perpendicular to the San Benito River.

Despite the vegetation present around the edges of the polygon, the particularly close proximity
ofPG-31 to the San Benito River presents tile potential for easy transporJ ofsediment from the
barren into the drainage. Moreover, the presence of the parJicularly steep slopes facilitate the
deposition of sediments into the river, as evidenced by the presence oflWO landslides. Three
major play areas were observed, all directly bordering the San Benito River,

A graphical representation ofPG·31 is shown in Figure 27, and Photograph 51 provides a view
which further depicts the site conditions.

PQlygon Score

PG·31 has the fQllowing cQmposition:

Subwatershed Areal Percent ofPG-31

SB-3A 100"10

The database yielded a IQtal score of 40 for this polygon, placing it in the "major contributor"
category. This is consistent with field observatiQns since, as described previQusly, PG-31 is an
area Qfhigh OHV use, steep slQpes, and unstable soils directly bordering a major drainage.

CCMA. 0c0<n0rplUc Fi.ld E..h..",an
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'ol1&OD PG-31

51) Looking S.SE from S8-3h KCAC Ra.d,

CCM/\, OOOhlOiplU< Field E..1Ulti""
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3.1.27 Polygons 32, )) (PO-32, PG·H)

Localiop and Physic&! DescriptjQn

J>G..l2 and J>G..33 are kx:ated in the northeast eomc:r ofSubwatcnhecl SB·3 between the San
BenitQ RNa- and Sawmill Creek. about one·halfmile west Qftbe KCAC MJnc:. Durina: the fidd
investigation, tbe seaion QfSubwatershed SB·3 in which these polygons lie was designated SB­
3B tQ segrqate it &om other distilledy separate poIygortS in lhe area. PQ.32 lies due north and
upbiD &om PG-H. Within the intenl:itiaI tone bdween lhe two polygons an lies al""Be 761
series poIyaon whieh SO"Ie$to l;OlaleQ!he two polygons. No sueams pus direa:ty through thi5
polyson; however, an ephe"lelal first ofdu Weant begins in the 761 series polyp bdween Ihern
and trends IOUthwest towards Ihe San Benito Rivef.

Both polygons exhibit approximately !he _ pbysieaI eharaetc:rist.ies. Annorirlg illnO$tly line
material over only Ipproximately SO perCClU ofPG-32 and PO-H. Soils I«i mosdy brown in
eolor and Ippear stable. exeept in the single arel QfOHV use within PG·H. Slopes in these
polygQfU are gende.o moderate, and gullying is vinually nQne>Ustenl. OHY trlme was not
observed within PO-J2, and Qnly I single lTIOtoreyc:le trail was present in PO-l3.

Relltively thick vegetation is presentarQund the western Ind eastern edges oftbe polygQns;
hQwever, be<:aus.e of the presence of the 761 series polygQn between PG-32 and PG·l3,
~imenlsmay easJly mo~ down slQpe towards the San Benito River when disturbed. 11 docs OOt
Ippear that the sediment moving QrfsJte from PG·l3 has the Qpportunity to reteh the ri~r

beeause ofa slope break beginning in the southwest CQmer ofPG-J3. This sediment trapping
feature appears to prevent nearly all eroded mlterialleaving these two polygQns from retelling the
San BenilO River.

A delailed view ofPG·J2 and POoH is shown in Figure 28.

pQlyAAo Score

PG·J2 and PG-B boIh lie complddy within Subwatershed 58-lB. 10 ofdu 10 derive $l;01'eS for
the irldividual polygQns from a single subwatershed score. the base score for SB-3B was Idjluted
for each poIysoa. aecording to field observJtions. In otbe1 words, tbe polygon that showed mon
scdimcntllion and erosion potential received a score lhat is higher than the SB-3B base score.
while the swre of the polygon with apparently lowe" potential WI5 adjusted tQ be below the SB·
3B base score. The base seorc for SB-3B is 16, and the adjusted scores fQr the two pofysons are
IS follows:

Polygon Adju~ed Seore

PG-32 14

PO-H 18

CCMA. Oeomorphi<: Field Ew.l""'ion
Nam'i"" Ropan '"

Task Qrdu; IDIA.()] I
O)'namac Corporolion



The scores detailed above place PG-32 in the ~minor contributor" ~legory and PG-33 in the very
low end ofthe Kat risk~ ~legory. This is consistent with field observations which showed that, in
general, the polygons ltave liUle or no OHV use, gentle slopes, and stable soils. The slightly
higher score for PG-3J reflects the presence ofalleast nominal OHV use and <:loser proximity to
the San Benilo River

COdA. Qeoa.....'>io Field E..hY,i""
Narrative Roport
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3.1.2& Polygons 34, 35 (PG-34, PG-35)

l.oeatjon and Physical DescriDljQn

PG-34 and 1'0-35 arc IQcated in the southeastern corner of Subwatershed 58-3 just south of the
San Benito River, and are easily accessed by an unimproved dirt road leading from the KCAC
RQad. These two 768 series barren polygons lie close to Condon Peak near the border between
Subwatcrshed 58-3 and the White Creek Wllenhcd, and a small portion ofPG-35 spills over into
the neighboring watershed. The barren areas are situated alQng the slopes bordering the first
order stream which begins in the southeast corner of 1'0-35 and trends tQ the northwest and
eventually intersects the San Benito River. In both PG-34 and PG-35, the barren areas stretch
from the stream rmrthward to the ridge line dividing 5ubwatershcds 58-2 and 58-3; therefQre,
very little vegetative buffering exists around the edges of the polygQns to the north. The Qnly area
where substantial vegetation is prescnt bordering these polygQns is tQ the SQuth ofPG·35. During
the field evaluatiQn, 1'0-34 and PG-35 were identified u SB-3C2 and S8-3C3, respectively.

Both polygons exhibit heavy OHV usc, and only minimal armQring with primarily medium gravel
was observed. Despite the high density ofOHV usc features in these polygQns, the soils appear
stable and mostly brown in CQlor, with grey and white observed in the deeper gullies and most
intensely used hill climbs and play areas. In the areas within 1'0-34 and PO-35 that are fQr some
reason unattractive to OHV users, scattered patches ofvcgetation are present, typical of768
series polygons. OHV use is present in PG-34 and PG-35 in all Qfthe major types: play areas, hill
climbs, and mQtorcycle trails.

The two polygons arc stccply sloped, panicularly 1'0-35, and as a result, sevcrallandslides have
occurred in this polygon. 80th polygons are characterized by gullies, many of them deeply
incised, and PG-35 again shows the more significantly develQped erosiQn and sedimentation
features.

Detailed views ofPO-34 and 1'0-35 are shown in Figure 29. In addition, PhotQgraph 52 provides
a view which further depicts the site conditions in 1'0-34, and Photographs 53 through 56 provide
a view of 1'0-35.

Polygon Score

1'0-34 has the following composition:

Subwatershed Areal Percent QfPG·34

SB·3C2 1000/.

The database yielded a total score Qf23 for this polygQn, placing it in the middle of the "at risk"
category. This is consistent with field observations since PO-34 is a stable, but moderately used
OHV area which borders a drainage that may potentially serve as a means by which sediments
may reach Ihe San Benito River. While not as impacted IS 1'0·35, this polygon could become a
"major contributor" ifany oflhe major sedirncntation and erosion potential indicators discussed
previously, such IS OHV usc, were to increase.

CCMA, Geomo<phic Fiekl ~,"h ..""n
N......llvc Report '"

T..... Qrd.er, tBU-tl21
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PO-35 has the followinll composition:

Subwatershed Areal Percent ofPG-35

SB·3C3 95%

WC·3B 50/.

The database yielded a total score of35 for this polygon, placing it in the Kmajor contributor"
category. M stated in the description of this polygon, PO-35 is heavily impacted by OHV use,
intensely gullied, on steep slopes, and in near direct hydraulic contact with the San Benito River;
therefore, the score is quite reflective offield observatiollJ.

CCMA. Gcomor1>ht< Fjeld E...I..,ion
Narn~ .. R<p:ln ""
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m Looking NE from 58-)' nonhero ridge line, Mining djsturbacne heavjly uxd U I play area,

51) Looking N-NE from S8·)' northern rid", Same distwbans;e exlubjting denyded SOLIs.

CCMA, Ooa_-phk Field l!..luoticrI
NlrRli""l Reporl



____~ ~P~Olygod PG-JS

~5) Looking from S6-le, Slime disturbance e:sbibjljos !load yegetatjye byffer

56) Looking N from SB-JC northern ridge. WeI! 'aDOred hill climb and trail areA,

CCMA. Oeomorphit; Field E..:Juotion
Narrati.., Rcpcrt '"



3.1.29 Polygon 36 (PG-36)

J 99ljQn and Physical [)esqjQtton

The Ql'I/y polyson evalualed within tbe While Cred: Watershed, PG-J6 is Iocaled along tbe AlIas
Mine Road just south Qf the Allas Mine SUpafund Site. The ponions Qf this barTen Il"e:a thai do
not 'ppear to be '-"OCi"ed with mininS reltled di5t\lfbtnce tre eoncenlra1ed in the IOUIh, and line
the inner g9f8cs through whieh the fiBt order 5tream originaling in the AtJu Mine runs.. Thill
polyson is confined to these ehasrns wtlidI tl"C ehtractcriud by rocky, 1l9Il-~Ied, and
exuemdy 5ttep dopes..

Outside of the cnonnous gul1ie5 which lead into the chasm, JPib 'ppear sttble and we mo5tly
brown in color. GTey tod white soil predomiotte the gullies. Bedrock outcrops tbound in the
viciniI)' Qftllis poIygQn; fetturcs tNt we dearly natural in orisin and unlinked to tnlhropic
'etivitics. Armoring is relttively 5C&l"CC due IQ lbe ueep 5!Qpes, bUI consisu primviJy ofmcdium
gavel in' few saltered Ioetlions.

Due IQ the steep, rocky prQfile Qfthis polygon, it presents near impossible terr.in for OHV users.
Regltdless Qftlle telTlin, the prQximity Qf PG-J6 tQ the Allu Mine Site hIS mlde it closed IQ lhe
public. Consequently, no OHY use WIJ observed tnywhere within the White Creek W"ershcd.

A delailed view QfPG-36 is shQWII in Figure 30, IDd PhotQgraphs 057 and S8 prescnt views w1Ucb
funher dcpicllhe site condiliQns.

PQlygQn Score

PG·36 tw the fQlIowing compositiQn:

SubWilershed Areal Percenl QfPG-36

WCJB 100'%

The: d'lIbIse yielded' total score Qf2S for this polygon, placing il in the middle orlbe"" risk'"
category This is consi$lenl wnh field observations in tlt&t tbe PG-J6 is c:hltIctcriud by
extremely Sleep slopes, white soils, severe Sullying. and c1Qse proximity to, first order SlrtUl,
but is bereft. orOHY use or tny QlItcr ITlWIS by w1icb tQ deliver scdimenu offsite.

CCMA, Ow_pi';'; Fidel Eoalllllioo
Nlmu... Jt<pOl1 '"
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Pol1l0n PG-36

m Looking NW in WC3B, Narrow inner gOrge experiencing scyere natura! erosjon,
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18) Lookjng NW on we·) northern ridge, ! .Drge mine diSlurtlaocc used as & play area,

CCMA, GtuQ<llp/litfieldE~
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3.1.30 Polygon 37 (PO-37)

Location and Ptraical pescriptjon

Polygon PO-37 is a 769 series barren that is located almost entirely within the Leona Arroyo
watenhed. PG-37 is situated along the southeastern ridge line of subwatenhed LA-S, which
fonns the watershed divide with the San Benito River watershed, A small section (Le., less than
20 percent) of the barren extends into the San Benito River watershed in subwatershed SB-l.

PG-37 is completely contained along a broad and relatively flat ridge line. The barren appears to
have been completely disturbed by mining activity. What once may have been a 769 series barren
h.a.s undergone extensive excavation and exploration that has eliminated any physical
characteristics typically associated with a 769 series barren; that is, the area is blanketed with
multiple excavations. As a result of the mining activity, the soils are a very immature white and
grey. However, the area is completely surrounded by a dense canopy of chaparral, which limits
the available soil that can be transponed off site.

OHV use is limited to the mining excavation where play areas have been established. Although it
is apparent that OHV use in these play areas is not the cause for the immature soils, the continued
use does not abet the immature soils.

A graphical representation ofPO-37 is shown in Figure 31.

Polygon Score

PG-37 has the following composition:

Subwatershed Areal Percent ofPO·37

LA-S 100"4

The database yielded a totlll score of 47 for tbis polygon, designating it as pan of the ~major

contributOr" category. This is consistent with the field observations because of the major
disturbance due to the mining and perpetuated by the localized OHV use. However, this site
should not be considered as a large contributor due to its geographic location.

CCMA, Gcon...-phic Field E",I""I'..,
Nom!;.. Rcpoft '"
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3.1.31 Polygons 38 and 39 (PG-3S, PO-39)

Location and Physical Description

Polygons PO·3S and PO-39 are bolh 769 series banens that are located entirely within the Cantua
Creek watenht:d. TIle barrens are K'YeraI among many stlIIII isobled barrens in this Wltenhed.
PO-l8 and PG-39 are Iocaled aJona the eastern ridge line lhat separncs Cantua Creek &om
Leona Arroyo. The barrenl are limited to the main and inner gorge ridge lines. In general, !he
barrens do IIOt extend beyond the intCffluve slopes.

PoIygolll PO-lS and PG-39 share very simiIat ptIysieaJ di&rlcteristies. BoIh barrm poIyJOOl
have very genlle liopes and are llIlTOUlldcd by a dense c;haparraJ canopy. Ci«lgnphiQDy, they are
fairly well removed from the major drainage c:ourse thaI dnins this ponion of the Wllenhed.
Soib within the inner gorges are pre;iominlntly i"CY and white. wbic:h u due 10 slope faiJure and
mull wasl:ing. Soils Iiong the inlerfluves and ridge Iincs are I more mlture brown and red.. 11le
bItTen is well armored with coarse and medium gRvel.

A thick canopy ofchaparnl COfIIpletely borders PO-3S and PG-l9. The canopy provides I buffer
effect from lhee1 wash that effectively reduces lhe volume ofsedimenl thaI c:ould be made
available to Cantua Creek.

PG-lS Illd PG-39 eKhibit very lillIe OKV use. other than a several motorcycle and jeep lrail •.
The lack ofOKV use udue to a combinalion ofinherenl physical fealures including heavy
vegetalion, genlle slopes. and alack oraccessibility.

Graphical repreJenlations ofPG-3& and PO_39 is .hown in Figure 32, and PhOIOgRph S9
provides a view of the site conditions.

PoIvson Score

PO-lS hal the following composition:

Subwuershed Areal PCfOO'It ofPG-lS

CC·IA 70%

LA-' )0%

The database yielded I l<MaI score of23 for thi. po/yJon, placing it in the middle SO peTCmt ofthe
~al risk~ CltegOry. Thi. ucolI$istent with the field obsavations because oflhe condition oflhe
inner gorge slopes, which have been caused natur&lly, c:ouplcd with I genenllack ofOKV use.

PO-39 ha.lhe following composition;

CCMA. au.."", ",~j(; fi<:lol E..I\IIU;OII
N..."yc RqlOrI ,~



SubWlllershed Areal Percent ofPG-39

The database yielded a total score of 13 for Ihh polygon, designating it as part of the "mil\Or
contributor' category. This is consistent with the lield observations because of the lack ofQHV
use and undisturbed soils.

CCMA, Gcomo<p!"c Field En] ..."o"
Nomu;oe Rcpon no

T.skOr~ 1!llA-02!
l».nomoo: Corporati""



!j

l
~

4
0!!II
..

Ie
i!i''I

l/lll!di
'UIl,.(II

~
\

•
L

f)
,;

I
"

\
-

<
[

~
...J

"
,~"

@
vI

~
';\",

""• ,~

5
-

I
0

@
u

~
~

~IU
J

U

V
,@i~

I

~
f
.

~
,i•

:I:
<

l:U
1)

•,
•

<I:
_

a.::t
"

-
1f~



.,.. ~P;I',,1&OD PG-38

59) Looking HE from the 'C.IA southern ridge Isolated barrens surrounded by canopy buffer.

CCMA. Oewup.ic Field E..luotioII
NllTlli~ Reporl '"



J.I.)2 Polygon 40 (PG-40)

LoQIKln and Pbysjca! [)escripljon

PolYBOn PG-4O is I 769 series barren WI $Ulddles the ridgl: line separating CantUi Creek from
SIW Mill Creek. The barren polygon is a1mosI equally divided in area between the!WO
WllersIxdJ and is encompassed within two JUbwatcnbeds. The subWilcrsheds iIlclude SMolA in
Saw MiD Creel: and CC-IB in Cantua Creek. 80lh ..bwatershals form fhe headWiten ofibeir
resp«tive drai!ll&eI. The barTm encompasses only llimiled area ofeither watershed.

SubWltenbeds SMolA and CC lB have very similar pbysic.al chataaerislies. Both share I
rdalively broad ridge line which h.u I genlle fopog.raphic retie( This genlle relief is t:arried
through 10 lhe mid slopes in bolh subwatc:nneds. The canyons are relatively shallow and have
genlle inner gorge slopes. A dense canopy of chaparn1 and sal1ered SlIIlds ofQ)nifen a1end
from lhe barren terminus to lhe eanyon fiool'1. In general, lhe barren terminates prior to the mid
slopes Several ephemeral drainage courses dcseend Ihrough the barrens anti pus through lhe
ehapllTa1. The drainages, ahhough down cut, have moderale hydraulic gradientS antiart
bordered with dense vegetltion. Tbe soils in barren polygon PG-40 are Ihe mature reds and
browns lypic:aJly Issocil\ed with undisturbed lreas. AImoring, which is comprised ofcoane and
medium gravel, eover1lhe majorily of!he blrren, wilh the exceplion of the pl.y arelS, and the
jeep Ind motorcyde trails_

ouv use appears to be evenly distributed between subwalersheds CC-I B and SM-I A. The
m.jority ofOHV use is contained in eighl hill climb play areas and several mOlorcycle trails. The
play areu exhibil signs ofheavy use, which is evident by the white and grey 5Oils, and gel"lCraJ lack
ofarmoring. AJIMlugh lhe pl.y areas exhibil heavy OHV use, there appears 10 be only I minor
volume of.sedimenl that is being transponed downpdient.

A graphical representllion ofPG-'lD is shown in Figure n, and Pholographs 60 through 63
present yjew, which funber depict lhe sile conditions.

PoIYSOO$coa

PG-40 has the following composition:

Subwatenhed Area1 Percem of PG-40

CC·1B )0%

Y>1·IA 70%

The dltaba$e yielded I Iota! score 000 for this polygon, pllcing il at fhe low end of the "11 risk'"
ClItegory. This is consistCllI with field observations lhat show a considerable number of play
areu. yel gcognlphically localed in.n aft' thai has very little potenlialto eomribule 10 lhe score,

CCMA, GtoaiOipl"~ FlOW EYllI...b...
NonOll.. Rcpon ,. tukOrdcr.1BU.(Ill--
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Polygon PG-40

6Q) 'g*jr>l! W from ec.19 P1ax area atop ridge fine wjth CIllOIlY border

6!l Looking N from CC.le We!! armored play ,reu established OD inDer gaw slQpes

CCMA, Geomorphic Field E••I....cicll.
Narmi... R.cport

Tuk Order. 1BL«ll:1--



62) Lookjng W from SM-JA ridge line Play areA with delJldtd <white)lOjls.

63) Looking N from 8M-lA. Play area 1000led Itop ridse line thaI exhjbits bowi·like topography.

CCMA, Go::uupll.ie Fidd EftllIItioa
Namoti... Repxt m



3.1.33 Polygons 41, 42 (pO-4I, PG-42)

Location and Physjcal DeSGriptjon

Polygons PG-41 and PG-42, respecti~ 769 and 768 series barrens, lJ"e adjoining ban-en polygons
located at the convergence of three major wlIersheds, which include Cantua Creek, San Benito
River, and Saw Mill Creek. The convergence forms the headwaters for each watershed. PG-4l is
largely located within subwatershed SB-2 of the San Benito waters~d, with minor segments
eKtending into subwatersheds CC-IA of Cantua Creek and SM-l of Saw Mill Creek. PG-42 is
equally divided between subwatershtds SM·IA and 58-2.

Characteristic oftrus region, subwatersheds CC-1A, SB-2, aoo SM-IA have very similar physical
characteristics. Both share a relati~ly broad ridge line which has a fairly gentle topographic
relief. This gentle relief is carried through to the mid slopes in all three subwatersheds. The
canyons are relatively shallow and have gentle inner gorge $lopes. A dense canopy of chapmal
and scallered stands of conifers e>rtend from the barren terminus to the canyon floors. In general,
the barren terminstes before reaching the mid slopes, Several ephemeral drainage courses
descend through the barrens and pass through the chaparral. The drainages, although down cut,
have moderate hydraulic gradients and are bordered with dense vegetation, The soils in barren
polygon PO-42 are the mature reds and browns typically associated with undisturbed areas, which
is the cast with this 768 series barren. Annoring, which is comprised of coarse and medium
gravel, covers the majority of the barren. Also typical of768 series bmens, PG-42 is populated
with scattered patches of chaparral. Excluding the scallered patches ofchapalTJ.l, PG-4l is very
similar to PG-42.

OHV ust appears to be ~lrictly limited 10 PO-4l where the majority ofOHV use is divided
between motorcycle and jeep trails. There ~re no obvious si~ns of play areas.

A graphical representation ofPG-4l and PO·42 are shown in Figure 34, and Photograph 64
presents a view which fur1her depicts the site conditions.

Polygon Score

PG-4l has the following composition:

Subwalershed Areal Percent ofPG-41

CC-IA 7%

SB-2A 85-/0

SMolA 8%

The database yielded a lotal score of \3 for this polygon, denoting it as a "minor contnOutor.
n

This is consistent with field observations that show a gcographic location that has very little
potential to contribute to the score and distributed OHV usc.

CCMA, G<oa.. i:4'" FiddE.......''''''
Nam,i>( Rqlon '"



PG-42 lias tile following compo$ilion:

Subwltersb.ed Areal Percenl ofPG-42

SB·2A 45%

SMolA 550/0

The dllabase yielded I total scorc of23 for this polygon, pllcing it in the middle of the "II risk"
ClICgOry. This is consislent with field observations tllat show I geographic Io<:atioo that lias very
littlc polenlialto contribute to tile score and distributcd OHV use.

CCMA. GeomorphI<: F..ld [..J.........

NlITIlI~ Rr:pcrt no
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POIY.OIII PG-41 " ~1

61l Lootirw E fiom $N-1 Little '1zd byrcm !ba! Itt wtlllI!!lQ!ed.

CCMA, OcGauphi<: Field E..llalicn
Narnlioe Report '"
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3.1.34 Polygons 43, 44 (PG-43, PG-44)

LocatioQ and Physical PescriptjoQ

Barren polygons PG-43 and PG-44 are eruirely localed wi!hin $\Ibwatenhed 58.2 ofthc San
Benito River drainage. The polygons are generally located in the weslem-nI05l drainage lXlIll'$e

of5B-2, P'G-43, a 169 series barren polygon. swujust bdow the ridge line JePI'1'ting tbe San
BenitO River drainage from the Saw Mill Creek watenbed and crtmds several hundred feet down
slope within an epbemenIJ drainage a:.uue. PG-44, a 169 series barren polygon, is aNlted down
gndiem from PG-43 roughly in the middle elevations oftbe subwatershed. However, PG-44
extends from the canyon floor, and the dninage, to the top of tbe inner gorge dopes.

Both barrens, .although belonging to different polygon series, have very similar physical
characteristics. In general, both polygons are surrounded by a dense vegetative buffer comprised
of tooifer and chaparral. Topographic relief in PG-43 and PG-44 are re:latively moderate,
.although PG44 does contain some inner gorge slopes in excess of 30 percent. The 10m found in
the: barrens are comprised predominantly ofmature reds and browns, with only isolated patches of
white anti grey soils found within gullies. PG-43, however, does contain a play area thaI has
exposed some grey and white soils. PG-44 also contains several areas that have exposed
immature soils. These are associated with IWO exploration cuts tbat have left immature soils
SClllered on the $\Irface:. Finally, both barrens are relatively small when considering tOtal acreage
(Le., probably less than 10 acres) and areal percentage of the subwatershcd.

OHV usc is mostly limited to PG-43, where there is a hill climb play area, which is accessed by a
unimproved dirt road, motorcycle trail, lind ajcep trail. PG-44 contains several motorcyde trails,
but olherwise relTUlins mostly undisturbed. It appean that very little sediment is eroded and
transported from these: barrens to the major drainages. This can mostly be allributcd to tbe
surrounding vegetation which provides an excellent sediment trapping buffer.

A graphical represenlation ofPG-43 and PG-44 are shown in Figure 35, and Photographs 65 and
66 present views which further dcpiel the site conditions in PG-43 and PG-44, respectively.

Polygon Score

PG-43 hi be ~ 1Iowi" , " ~ tlon-

5ubwat~ Areal Percent ofPG-43

58-2C 100%

The database yielded a tOl:a1 score of 3 ror this polygon. giving it the lowest single polygon score
rCCQl'ded during the field investigation, and dcnotiD8 it as a '"minor comnbulor,- This is
consistent with fidd observations due to the rdatlve obscurity of the barren, due to ilS size,
location. and accessibility.

CCMA, Oexno<plbo F,eW £..lUllion
Norrali~ Report '"

Tall:~ 18U.(l21
0yIwnK CorporIl,on



PG-44 has the following composition:

Sl.lbwatenbed Areal Percmt of PG-44

SB.2D 100%

The database yielded a total IC.Ofe of 8 for this polygon, giving it the second lowest: poIyson 5eOfC

recorded during the fidd investigation, and denotini it as a -minor contributor.- TIIis i5
consistent with field observa1ions. again. because ofthe relatM: obscurity of the barml, due to iu
siu, location. and accessibility.

CCMA. Otomor\ll\i~ field E..l""'lioo
Nomlive Repon '"

Tuk Order. 18U~1
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Polygon PG-43

Polygon PG-44

. :.:,'. - .' .

66) Looking SE from S8·2. Lower barren area with play area on jeD« gorge slope.

CCMA, GoJmocpllic ri<ld 1::..1...1;"
Nonali... R.qxwt '"
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3.1.3S Polygon 4S (PG-4S)

Localjon and Pbysjcal ()escriQljOR

Polyaon PG-4S is I 769 series barTttllhat expands imo JWO major d~na8es; the Cantua Creek
and the SIW Mill Creek wa!a'Sheds. The majority oflhc barTen, bowc:ver. is contained wiihin
subwatcrshed CC·I C ofCantua Crc:c:k, wilh only I mioor portion extending Icross lhe: _enhed
divide: imo SM-IA. Al the: highc:t- elevatioN along !he W111eT$hed divide. PG-4S remains
Ilop lhe ridge lines. Down gradient, lhe barTttl extends down the mkt slopes ohhe inner garga
lerminating II the canyon Boor.

For the most part. lhe twTel\ is surrOWlded by dense ...egetltion lhat serves u an adequate buffer
to retlrd the movement ofsedimenl inIo adjatent d~nages. The canopy is mailIIy comprised of
ehapamJ and isolated conifer S1andS. Two ephemcnl sueams are situated on either tide (east and
west) oflhe bItTen The ephemeral drainages are bordered by vegetation. The lPpOgr1.phic relief
is fairly gentle along lhe walershed divide and increues in steepness u you lnvd toward the
moull! of the subwalershed. Ai the base oftile barren polygon, the inner gorge slollC' increase in
steepness to greater than 30 percent. PG-4S is generally well armored, Cllcluding the play area
(which there is one) and gullies, and COl'Itains fairly mature soils.

OHV use is limited to less than 2S percent of tile tOial barren area. This can be attributed to the
steepness of the inner gorge sl01lC' and tile narrow canyons. There are. however. two play arell
and several motorcycle trails wiThin the barren polygon. The play areas are well used. although
they remain fairly wen armored and contain only a small volume of while and grey soils.

A graphic:al representation of PG-4S is 5hown in Figure 36.

Polyson Sw~

PQ-4S has the following composition;

Subwatershed ~IP~lofP~S

CC·IC ""
SM-IA 10%

The database yielded a tOlal score of IS for this poIY80n, placing il: on lhe borderline betweat the
"'"trtioor comnwtor'" and "at riuR Cllqories. This is collSistent with the field observations WI
lIOIed a relatively remote barren thai did DOt eld!i"brt an overabu.nr:lan<:e of'ocalized OHV density,
coupled with a~ detI$C vegetative buffer.

CCMA. Oel<,lQfphic f~ld E...I..,i""
Nlrrlli~ Repm ... Tool: Order. lDU-021
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3,1.36 Polygons 46, 47 (pG-46, PG-47)

Locatjon and PbysicAllXscrjDtion

Polygons PG-46 and PG-47 are separate but adjacent 769 series barrens that are located in
Cantua Creek, in the far western section of subwatershed CC-IC, PG-46 is entirely contained
within CC-1C, while PG-47 cxtends from CC·IC across the ridge line dividing Cantua Creek
from the East Fork of San Carlos Creek where it comprises less than 10 Pffcent of subwatershed
EF-IA. An ep~ral first order stream traverses almost the entire length ofPG-47 and borders
the southern boundary ofPG-46.

The barren is almost entirely surrounded by a vegetative buffer that provides an adequate buffer
to relard $ediment migration. The canopy is mainly comprised ofchapamJ and isolated conifer
stands, The ephemeral stream is down cut, has a moderate hydraulic gradient, and is bordered by
vegetation. The topographic relief is fairly gentle along the watershed divide and increases in
steepness as you traveltoWllrd the mouth of the subwatershed and PG-46, At the base ofbarren
polygon PG-46, the slopes in lhe inner gorges steepen to greater than 30 percent. Polygons PG­
46 and PG-47 are generally well armored, cxcluding the motorcycle trails and gullies, and have
fairly mature soils. A large slide is located in the eastern section ofPG-47, which forms the
mouth of the subwatershed. The slide appears to have been caused by the stream, which is
adjacent.

OHV use is less than 5 percent of the total barren area and is limited to motorcycle traib. This
can be allributed to the steepness of the inner gorge slopes and the narrow canyons. The trails
appear to be well used, although they remain fairly well armored and contain only a small volume
of white and grey soils.

A gtaphical representation ofPG-46 and PG-47 is shown in Figure 37.

Polygon Score

PG-46 has the following composition:

Subwatersbed Areal PerCent ofPG-46

CC-l C 100"/.

The database yielded a tOlal score of 14 for this polygon, placing it in the"minor contribulor~

category. Tbis is consistem with field observations that noted that PG-46 was fairly isolated and
did not exhibit an over abundance oflocalized OHV density. Coupled witb the faet lhat tbe
polygon exhibited fairly mature, well armored soils.

CCMA, Gcon"'I,I"c: Field Eval",,';""
tumu'<C Rc:pon ...



PG-47 hu the following composition:

Subwaccnhed Areal Percent ofPG-47

CC·IC 90%

Ef-IA 10%

The dalabue yielded a total score of 14 fClf lhis polygon, placing it in (hc~minor eontnbutor""
catCSOl'Y. This is eocu.iltcnt with fic!d obIcrvatiQClS tbac revealed low Iocoliud OHV density,
coupled with the (I(:l that the polygon contained _U artnCJ«d mature soils and l fairly dcnIc
\o"CIctalNe INfrCf.

CCMA. u-ph>< field Enluotiao.
Nanauve Repon ,..
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3.2 Study Area Summary ofRcsults

The potent.i&l erO$ion and sedimentation lhIt can take piau in caeh barren can be evaluated, in
genenl, by categorizing the polygons acc.ordina to their specific geogr;w.phic location. Ing~
me geognphic location of I poIyson can be deKribed in eimer one oftwo WlIys: the poIyJon is
located atop ora ridge line Of series ofridge lines havin& relatively gentle dopes and far remo~
from dr'aina,ge «ll.Il"SeS; or the poIyson extends from Ux rid~ lines through the mid slopes (which
have steep~) and Onto the canyon floor eonllining drainage courses. Obviously, the
polet"llial is greater fOl" erosion and sedimtl'lation to cx:eur in barrens placed in Ux second
Cltegory, rather than the first. This was tbe genenl observation I'IOted during: the fidd survey.
Tllere were, however, sevenl occlsions where a potygoa fit iNo bolh utegories, most notably
PG-6 whose~ enormity tr1:nSCIended every Otha" polygon. In IM$e cases., the overall
evaluation and ICOrt of tbe polygon l'IaISl be tempered to take inlo eonsiderarion those areas
along the ridge lines less likely 10 contribute to erosion and sedimentation.

The general observation ITLIde durins the field survey was lhIt the greatest degree oferosion and
sedimentation anributable to OHV use was localiud in play Ireas and hill climbs. The hill climbs
~ t$pecially damaging because they tended to denude the soils of the armor protection and
displace the mlIture soils. ifany. In those areas were the width of the hill climb was restricted 10 a
few yards by physical feallJres (e.g, a narrow trial bounded by vegetation), exeeuive usage
tended to cause the formation of small gullies. These particular gullies, cultivated over time by
natural forces, appeared to have the potential to quickly form larger gullies. A general trend was
the denser the OHV use the greater the degree ofJoil erosion and displacement (i.e., denuding of
Irmor and mature soil). Heavily used play areas located atop ridge lines, although severely
denuded ofarmor and mature soils, appeared to contribute very little to erosion and sedimentation
being delivered to the mlIjor dnlilllges. This was especially tl'\le in play areas that were either
bounded by vegetation or werc eontained within a topographic ··bcl\.vIM

•

Natural erosion and sediment rates within the CCMA are inherently high.. This can be attributed
to a variety ofphysie&l chaaeteristies tnd the density ofthe plant biomc. In general. the area is
intrinsiea1/y sutceptible to erosion and Ill)' outside influence would appear to intensify the: effC:d.
Sevml physieaJ chaactmsties were observed consistently at polygons undergoing high TIles of
erosion induding: gullies (either nIIural or OHV induced); Sleep slopes; drainage courx(s); high
OHV 6erIsity; easy routes ofaeeessibility; and limited IflI10ring and immarure soils.

Seores were generated fOf a IOlaI 0(67 subWlltenhe<b within the study area., from which ICOfCS

(ot 47 polygons were derived. The lvenge)C.Ore for the subwatersheds was; 23, witb a maximum
aeore of 50 found in a sub...... tershed along a ridge line in the southern sc:aion ofOtar Creek
Canyon, and minimum 5COft$ of2 Inti 3 in each of two relatively small barrens in the central
sc:aion oflhe Clear Creek Wliershed and San Benito River Wl1e~ respectively. Distribution
ofthe scores for the subWlltenhed~appr~ldy Gaussian, with Dearly 50 percent ofthe
scores falling between II and 20. A summary oftile scores genented on a subwatershed basis is
presented in Table I. The polygon scores had an a'l'Cfllge 004, with I maximum 0(47 for a
polygon located along a ridge line between Clear Creek Canyon and the Picaeho Creek
Watenhed. A minimum score of3 wu obtained for a small, relatively inaeensible polygon in the
San Benito River Watershed. The distribution ofseores for the polygons was slightly less
uniform, and this is anticipated based on how these scores were derived. Nevenheless, the vut

CCMl\. ,_nolp/no licl<J E,'alL."ion
N.,.,.o..", ReporI '"

Tosk Cifd<r: t BU.o:z t
Dyna",o< C"'JlIlRti...



majorily of the polygon SOO\'U fell belW«1'1 II and 30, wilh orl1y 2S percent QI.ltside of this~.
A JUmnwy of!he ICQres generated QIl a polyp basil is presented in Table 2.

The IIXJ«; ranges for each ofthe Ihne <:alegories ;"10 which the barreM wen: plaeed haY'e been.
dctmnilled by a Rltiltic:&l atII1ys:is perl"ormed upCIJI tbe trltire popullliorl ofpolygOllICQrtS, The
breaktklwn is as follows:

R&tWn Cal Ran eofScores Number ofPol ns in R&I'llte

MillQr Contributor Less thlUl IS II

At Risk 16<X<30 "
Maior Contributor Greater than 31 12

Consistent with the flC! thai the dillribulion of the polygon ICQrcs Ire approllim-'dy GaussilUl,
approximately 50 percent of the scores are in the Mat risk" category, while the outliers make up
the remaining 50 ptJcerll.

A comprehensive summary of lhe enlire population of sub....lcrshed scores, u wellu !he ICQres
oflhe individual ranking parameters lhat were used to calculate lhe 10Ial scores, is provided in
Table 3.

CCMA. Geom"rptllc field f.••I~iOll
NllTlti ... Rep::o:t '"
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Stali.lical A"alni

,<5 ,
6<.,<10 1
11<'«15 9
16<x<20 7
21<X<25 12

26<x<JO 5
31<.~S 4
36<x<40 7
41<X<45 0
x>46 1

Table 2; Ba""" Sco'." Poly on Ba$is

Pnh' • , " Pol' • Sen",

>G- , " '''"'' ""G-' " P042 "pO-] " P04) ,
"G4 " >G", •
pO·~ " PG-4~ ">G. " >G40 ">G-' " P04' ""'. n
>G-' '">'G-III "l'G-II ""'n ""''' "PG·14 "PO_IS ,.
l'G-16 "PO·p '"f'(;-//f "1'(;'19 "1'( •• ]0 1/f
1'(;-1/ ""'-ll "PG-H II
PO-24 "PG-25 II
PG_26 "PG·27 ,.
1'(i.:!1f "1'(.-29 "f'(;_10 "PG·JI '"Pti-1:! "1'(;-13 "PQ.J4 "PG_J5 JS

PO-]6 "",n "PG-J8 n
PG_J9 "PO-40 ,.
Nore: Imbci',ed enlrie$ indicare lhal a bmren I On score has bcer1 ad"usle(!
(0 accuralely "'p,e~nl field ob<ervahorl$ wllelllnulri Ie l' lll; lie wirhi\\
a $in e ,,,b,,al.,,II.d

Mea"
Medi~n­>ill
Variance

umber f Sc

"""9.S68S
9LSS6

CCMA, Qe<nnorpbi. field E..l""tiOll
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4.0 BEST MANAGEMENT PRACTICES

4.1 Inlfoduetion

The purpose oftllis section is to present sediment and er-O$ion control BMPI thai are polcntially
applicable (or aetive OHV pllY &eelS. Due 10 the unique conditions II the Clear Cred::
~t Area (u... topography, climate, soil types., vege!:ltion. and recrealional OHV usc).
the effectiveness o(lhc proposed BMPs is difficulllO predict. There is very limiled practical
Otpc:ricnce wilh BMPs (or conditions similar 10 those found II Clear Creek.

III order 10 dirCl;lly evaluate lhe elfocic:nc:y o( the proposed B",-{Ps II Oear Creek" it is
rcc:omrncntkd lhall BMP pilot prognm be implc:mcn!ed. Under- the piIol program. the BMPs
considered by BLM 10 be most feuible based on the lvailable budge!: will be implemented on.
Iimiled scale. Each selected BMP is implemenled II one or lWO siles thai mccc ils app&eability
crileria and using diffCfent designs whcfe possible. The effectiveness o( each BMP is then
evaluated over the course o( one year. At the end o(the evaJuation. BLllot will idemify the most
effective BMPs and designs and win Otpand lheir use It Olher sites wilh similar (ealures within the
Clear Creek Management Area.

Table 4: Summary ofBMPs and Their FunClions

N. N~mc Vezcu111ol' Runoff .'\0,. Scdl~nl £~'"
SI.~ilr~~IIG/l Divt,,1GII Velo<lll RClenllon DiwpaliG/l

R~du(lion

, Sill rente • · •

, 1:"';011 conlrol . ·.........
, Rock ~Kkrilliar: or · · ·

pilla

• Ol«k lIa... · · •

, lJIlCrcqHor lIyko- . · ·
..1I ......1r

, ~;...lbui. . · • •

, Rwkmlcr · • •

I Cabloa ...tIraIa · • •

4.1.1 Sill Fences

peseriptjQn
A silt fenee consists of a gCQtcxlile fabric aulChed 10 supporting poles, which is used to intCfctpl,
reduce velocilY, and filtCf surface runoff

CCMl\. Gc:<:ta<ApI"" field E....h...ticn
Narn1''''l«pol1 '"

Tull Onler: IllUooOO I
[)yrIamKCotjO.....



•
•

AppijcabiHw
Silt fences.re effective in areas where sheet flow occurs, such as:
• "'tlower end ofaClive play areas, partic:uJarly.t the interface between. pl.y Ira. and.

veget.tiOll buffer.
Base (i.e., toe) ofslopes.
AIon& streams.

Bmefilt/AdvlDllges
• Provide retention of runoff sedimenu.
• Dec:rease runoffflow velocity and enelJY.
• Protect downslope vegetation from sedimmu.tion and wuh-oul.
• Provide visual indication of play area lower boundary.
• IMall11ion does not require construction equipment (however,. walk·behind trenching

machine decra.ses install'Tion time ltId effort considenbly).
• Inst.llalion does not require skilled labor,
• Low cost BMP.

Inaallaljoo
• The alignment oflhe Silt fence should be plnlllel to Topographic contour lines
• The ends of the silt fence should be turned uphill to prevent stormwltet from flowing

around the fence.
• Tile gcote"tile fabric should be embedded 8 ioclles into the ground.

MlimeDIDee
• Periodic inspections.
• Repair" as necessary.
• Sediment should be removed when they reac!l one half the height of the fenee.

Limitatjons
• Should not be used where drainage area Cllceeds approrimately 2 .O"es.

Require removing and disposing oft!'le sediments tlw .CCIlIml.te behind the silt fence.
• Silt fences are susceptible to damage by OHVs.nd may I'eed to be protected by btrrien.

4 I 2 Erosion Colll:rof Blankets

PescriDlioo
A.rl erosion control bl.nket is I mat made ofsynlhetie or natural material, or a combination of tile
two, which is stapled to the soil 01\ Sleep slopes to control erosion and promote tile m.ablishmeru
ofvegetation.

Apnliffbj!jty
The use of erosiOll control blankets is limited to narrow strips adj.cent to t!'le lateral boundaries of
vegetated arus located dowogndient ofaClive OHV use areas. In order for tile blankets to be
effective, the soil over which they are iOSlalled should be of sufficient quality to support
ve~lItioogrowth. The soil surface must be relatively smooth. without rock" deep depressioll$,
or debris The blankets may be seeded to improve the vegetation e5tablishmem proc:ess. This
BMP may be combined with the use of silt fences, which Ire described earlier in this section. A
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silt fence may be instilled upgradient of. vegetated area BIld extended laterally to protect the
erosion protection blBIlket strips.

BenefiulAdY8Utages
• Provide effective protection of soils on highly erodible slopes.
• Absorb and hold moisture near the soil surface.
• Promote vegetation eSI.blishment.

M.y be installed on steep slopes.
• Installation does not require constT\lC1ion equipment
• Installation does not require skilled labor.

Installation
• Place the blanket Strips parallel to the direction offlow.
• Anchor blanket firmly to the ground using product-specific staples.
• Overlap bl.nket strips according to manufacturer's rerommendations.
• Bul)' the upslope end of each Strip a minimum of six ioches below grOllnd surface.

MajOleoanct
• Periodic inspections.
• Re-anchor loosened blanket areas and replace missing blanket and staples as necessary.
•
Limit.tions
• The great variety ofsimilar products complicates the selection aoo the ev.luation of the

effectiveness of this BMF.
The success of the vegetation establishment depeods 00 numerous factors. including:
blaoket type: soil characteristics; and blaoket installation and maintenance.

• Are not usable on uneven surfaces (e g, over rills or gulliesl·

4.1.3 Rock Backfilling ofGllllies

Description
This practice consists offllling gullies with loose angular rock to prevent their further
deterioration from water erosion. The practice may be scaled down to just armoring a natural
channel with one or twO laye~ ofrock (in which case the practice is called riprap).

Applicability
This BMF is primarily applicable in naturally incised drainage channels that concentrate flow and
significantly contribute to sediment geoer.tion aod trAospon. This method can be combined with
the check dam BMP, described later in this section. For example, the lower aod more accessible
sections ofa gully may be backfilled with rock. whereas check dams may be coostl\lctel! in the
higher sections of the gully.

Seoetit$lAdvantages
Decrease I\lnolTflow velocity and energy.
Provide retention ofT\lnoffsediments
Sediment retention over time tends to clog the void spaces ,nd "heal" the gully.
When properly constructed, maintenance is minimal
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InSll!lJljQn
A filter fabric has IQ be placed directly lIDder the rock ifsoiJ in Ille gully il $a11d.$iu or
finer,

• The rock is placed beginning frQm tile base Qftne $lope
• When filter fabric is used, the rock should be placed in a manner that prevents danDge tQ

the fabric.

MaiOlrnancs
• III$ped periodically.
• Add rock tQ dllNgedl1us.

•
•

LjrnjJalions
• May require a permit.
• The use ofl'ilter fabric and size of tile rock should be spec:ified by. qualified engineer

based on the anticipated peak discharge, slope, and type Qfsoil.
Umited IQ areas where rock can be tl'illl$pOrted by trude..
Typically requirc small consl:ruclion equipment for placement (however, in smaller
projects. the rock tan be placed by hal'd)

4 1.4 Check Dams

Desctip!jQn
A check dam is a small $\ructure (made of logs, Itone, or lilt fcnce) conslructed across a gully Qr
ephemeral stream in Qrder 10 lower the lpeed, retain lediments, and diminish the erOlion potential
Qf concenl rated nQWs.

Applic'hjljlY
The applicability islimilar to thai Qftne previous BMP (i e., rock backfilling ofgulli~). Check
dams can be used in na!ural drainage channell that COnceTllrl!e flow and lignificantly coll1ribute to
sediment generation and transport. As mentioned previously, check dams can be combined with
rock backfilli"8 ofgunies in different sectiQns ofa channel

•

•

•

•

8enefitslAdYJII!Jles
Decrease runoff flow veloc:iry and energy.
Provide retentiQn al'd settling ofrunoffsedimenu.
InstallJlion does not require COOSlruaion equipment (however, the construction of stone
daml is limited to areas where $lOOC is available or can be delivered)
Installation does not require skilled 1abcM"
Low cost BMP

InSla!lItion
For all types ofmalerials:
• Dams should be spaced so that the toe Qfthe upstream dam il at the same elevalion as !he

tOp of the downstream dam.
• The lOp Qfthe dam shQuld be COf1structed SO!he center II approltimately six incheslQwer

than the QUler edgel, forming a weir to allow water tQ now across.
• Maximum height of the check dim II tile eenler should not exceed twO fee'!
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• If possible, a sump may be provided immediately in front of the check dam to capture
excessi~ sediment.

For log check dams:
o Should be constructed using four to six-inch diameter logs.
o The dam consists of~r1icallogs (i.e., wooden piles) embedded into lhe soil and nailed [0

a horizontal log embedded inlo the channel banks.
o The logs should be embedded into the soil at least 18 inches.
For stone check dams:

Should be COnstrLlcted offour to seven·inch stone.
o The upstream side of the checlc: dam should be lined with 0,75 to 1.5-inch aggregate.
o The sides of the dam should ha~ a slope of approximately 2 (horizonlal) to I (vertical).
o A filter fabric has to be placed directly under the stone check dam if soil in the gully is

sand·size or finer.
For silt fence check dam
o Sill fence check dams are susceptible to damaged from concentrated flows and therefore.

they are considered temporary measures.
o The installation is similar to the placemenl ofregular sill fences but requires observing the

spacing, heighl. llud weir requiremems of the check dams.

Maintenance
o Periodic inspections.
o Repairs. as necessary.
o Silt fence check dams require more frequent inspections and repairs.
o Sediment should be removed when it reaches one half the height of the dam.

Limitations
o Require removing and disposing of the sediments that accumulate behind each check dam.
o May create turbulence. re>tllting in the erosion of channel banks.
o May result in erosioll m edges and development of new gullies, particularly if sediments

removal maintenance is not adequately performed and/or the dam is not provided with a
weIr.

4.1.5 Interceptor Dyke and Swale

IXsedpljon
Interceptor dykes (ridges of compacted soil) and swales (excavated depressions) are used to
intercept upslope runoffnnd divert it laterally. A dyke is constructed adjacent and dOWTIslope of
the swale from materials excavated for the conSTruction of the swale. In mosl cases the swale is
stabilized with riprap The purpose of this BMP is to protecl downslope areas that are susceptible
to erosion and degradation. Dyke and swaJe systems intercept overland flow and convert it into
concentrated flow with lower (and non-erosive) velocity. The diverted flow is discharged to a
suitable (as described below) outlct. Functionally, this BMP differs from the silt fence BMP in
that it intercepts and diverts al1 mnofffrom upslope areas (whereas silt fences allow runoff to
filter tltrougb the fence and reach lower areu).
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Applit&bility
• At lower end ofaaive play areas, parlicularly al the inlernee between a play area and a

vegetarion butret".
• At base (i.e., tCle) ofslopes.

Bme61:k'Adyaollfles
• Dec:ru5e runoffflo..... energy.
• Protect downslope vegetation fron1 sedimerdllion and W"lSh-ouI.
• Provide viRlll indication of play area IowU" boundary.

IDSlalII!jon
The instal1ltion wiD follow the design rcqWrt:ml!flts. The main wort tasks include.
• ConstNdion ofdyke and I"pewidal channel (i.e., lwale) with. eont:inuous positive

Jflde to a suitable outlet.
• Lining of channel with riprap.

Mlimenlns:e
• Periodic inspeclion.
• Resto~ riprap in damaged alU.ll.

Repair dyke and swale in damaged areas.
• Remove $cdime:nts ac:c:umulatc:d in the IWlle.

•

•
•

•

LjrnjlAtioN
Interceptor dykes and swales can be constl1,lcted Ollly in areas where all ofthc followillg
conditions are met:
• The upstream slope is nol grealet" than SO pereenl.
• Runoff diverted by the dyke 100 swale can be discharged to a suitable outlet (i.e., III outlet

which can handle lhe additional flow withoul increasillg the disturbance oftile 10wU"
areas).

• Aceesl for constNetion equiprne1U, sudlas a backhoe, is available.
• The slope of the proposed lwale: is lesl than ten perocnt_
Other limitations include:
• Swales are susc:eplible 10 beitlg easily damaged by OHVI and ~y need to be protected by

boni<n.
May require a permit.
Require: a design prepared by 1 qualified engineer.
The widlh oflbc $\fUCNfe is signific:aol: for a swaIe with the bottom width oftwo feel
(Iypically considered a minimum), side slopes of I: I, and a dyke wilh. base width ofsill:
feet, tlte 10lal widlh of tile SIruCIurC is 12 feel.
High cost BMP.
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4.1.6 Sediment Basin

Description
A ~iment basin is a pond created by constructing a dam acr05S a drainage way and is designed
to detain runoffin order to allow SU5pended sediments to settle. The pond is provided with a riser
connected to a discharge pipe, which ends downgradient of the dam. The pipe is placed
perpendicular to and at the base of the dam The discharge point is provided with rock protection
in order to reduce the velocity of tile water flow. In the pond, water accumulates until its level
exceeds lhe height of the riser and the excess water discharges through the pipe to lhe
downgradient outlet. The basin volume below the top of the riser is the sediment storage lone.
The dam should be conmucted of materials less permeable than gravel and clean sand. Local
material5 such as silty sand, clayey sand, and 5ilt. are acuptable if they are free of debris. The
S10rage volume may be increased by excavating the area in front of the dam, and excavated
materials may be used for the construction of the dam. The Structure is provided with an
emergency spillway to prevent water from flowing over the dam in flood conditions. The ratio
between the basin length and width should be between 2: I and 9: I.

Applicability
• Lower sections (i.e., downgradient of aClive OHV play areas) ofnatural drainage channels

concentrating large amounts of sediments.
• Areas that provide great water storage potential from the natural topography.

Areas that are accessible to constructiorl equipment (i.e, from-end loader, excavator. and
bulldozer).

• Sites where failure of the dam would not result irlloss oflife or property damage.

BenefitYAdvanJages
• Provide retention ofrunoff sediments (typical desigru provide sediment caprure

efficiencies of6O to 70 percent).
• Decrease n.moffflow velocity and energy.
• Prated downslope vegetation from sedimentation and wash-out.

InSJaIlAliQn
The installation will follow the design. requirements_ The main work tasks include:
• Construction ofdam and installation of riser and discharge pipe
• Construction of pipe outlet protection.
• Construction of emergency spillway.

Maintenance
• Periodic inspections_

Repair dam. if neces~ry.
Remove sediments when the sediment storage zone is half full.

Limitations
Require professional design..

• Require pennit
Require periodic removal, transportation and disposal of accumulated ~imenIS.

• Expensive BMP.
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4.1.7 Rock Filler

IXsgjolion
A rock filter consists ofa berm ofcrushed rock (size 1.5 to 3-inch), wrapped in poultry wire (one
inch diameter hel(agonal mesh, galvanized 20 gauge), and placed parallel to topographic contOlJT
lines on a horizontallurface at the toe ora slope. The purpose of the rock filter is to intercept
sediment ladcn runoff from disturbed areas of the site, reduce flow veloeily, promote
sedimenlation, and release the water as sheet flow.

Appljcabilily
Roek filten are effective at lhe base of slopes disturbed by OHV use and where the runoff
primaril~ occurs in ShCCI flow.

BenefilYAs!yantages
• Provide retenlion of runoff sedimenlS.
• Decrease runoff flow veloeily and elltrgy.
• Installation does not require skilled labor but requires a supply of suitable rock.
• Creale physical boundary for OHVs.
• Low COSI BMP.
• Low maintenance BMP.

[nmllalion
• Chose the a1ignmenl Oflhe filter rock on a horizonlal surface dOle to, or at, the base ofa

slope, and paraUellO the topographic COntour lillts of the slope.
• Place pOl,lltry netting on the ground along the proposed alignment (make sure that the

width of tile POl,lltry net is Sl,Ifficient for the wrapping oflhe proposed rock berm). A
lypically Sl,Iitable standard net widlh is 12 feel, malching a berm with thc smallest cross
section.

• Construct a rock berm with a base width ofa miniml,lm of six fCCl, tOP width ofa
minimum of two fcct, and height of a miniml,lm of 18 inches.

• W11tp the rock berm in poultry nell;ng and tie lhe end wire diaphragms using lacing wire
or a ring f&Sletler

Majnlcnaocc
• Periodic inspections.
• Repair the rock berm and poultry lICuing as necessary.

LimjtAtjons
• Can be COnStrucled only in areas where an adequate suppl~ of crushed rock can be

delivered.
• Shol,lld not be placed on I,Ineven surfaces (e.g., over rills or gullies).
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4.1.8 GabionMallresses

Desqjpljon
A gabion mal!re$S is a wire-mesh box (width and length Il'Uth grealer tnan height) filled wilh
C>'\l.Ibed rock. TypK:al mattren dirncnsioll$ are: six: 10 nine inches (height); nine to 12 fed
(len81h); and sill feet (widlh). The p.lrpose ofgabion mallresses is similar to tN.l ofllie filler
rock; inle«:epl vdimerll laden runolffrom disturbed areas of the sile, reduce flow vdocity,
pm!DOle sedimeutation, and rdease the waler as s.heet Oow. The main differences becween
mames5eS and filler rock are: gzbion maltreues may be placed on the slope, before and after the
slope bfeak at the toe; gabion matttesl are mol1i resiJienl; and mattresses are wider, raulling itt
beller sedimenttr.pPing efficiency.

AppljCIbjliw
Gabion mallresses are effective If the base of slopes disrutbed by OHV use and where the runoff
primarily oc:cws itt sheet flow.

BcnefilsIMyIOtAges
• Provide retenlion of runoff sediments.
• Oecreue runoff flow vdocity and energy.
• Cl1iate a physical boundary for OHVs.
• Low mainlenance BMP.

•

•
•
•

InUlllal jQn
• UnfQld the gabiQn mallresse. (they Ire delivered fQlded tQ occupy less spice during

transpol1ation).
Place mallresses side by side with lhe IQna side parallel to the rurooffnow directiQn.
Join the comers and side panels using lacina wire or a ring fastenel".
Fill the bollC:li wilh crushed rock (site four 10 seven inches).
Place and fasten mallress lid•.

MajQleDl!lCC
• Periodic inSpeet;OIlS
• Repair damage Wire diaphragms.

Limjtaljons
• Can be consuueted only in areas where an adequate supply oferoshed rock can be

ddivered.
• Should not be placed on UtleVen surfaces (e.g., ovn rills or gullies).
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