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DISCLAIMER

The State of California and the California Department of Conservation, California
Geological Survey make no representations or warranties as to the actual presence
or absence of natural asbestos at specific sites. Further, the State and the
Department make no representations or warranties regarding the accuracy of the
data from which these maps were derived. Neither the State nor the Department
shall be liable under any circumstances for any direct, indirect, special, incidental
or consequential damages with respect to any claim by any user or any third party
on account of or arising from the use of this map.

FRAMEWORK DATA

Base map data for hydrography and roads were provided by Placer County Planning
Department; Public Land Survey (PLSS) by California Department of Conservation,
Division of Oil, Gas, and Geothermal Resources; and political boundaries by California
Department of Forestry and Fire Protection.

Cartographic design and GIS development by Milton Fonseca

Areas Most Likely to Contain NOA:

These areas contain ultramafic rock and serpentinite, and their associated soils. Serpentinite
and partially serpentinized ultramafic rock commonly contain chrysotile asbestos. These rocks
may also host amphibole asbestos, typically the following varieties: tremolite, actinolite, or
anthophyllite. Soils derived from ultramafic rock and serpentinite may contain NOA. These
soils are commonly designated as "ultramafic soils" or "serpentine soils" on soil maps. Soll
maps of Placer County by the U.S. Department of Agriculture's Natural Resources
Conservation Service and the U.S. Forest Service include the following ultramafic- and
serpentinite-related soils series: Dubakella, Henneke, and Forbes.

The California Geological Survey did not evaluate deposits of unconsolidated sediment along
rivers and creeks below areas of ultramafic rock and serpentinite for their likelihood to contain
NOA. Such deposits may contain NOA, but no studies of NOA in such sediment in Placer
County were identified during research for this mapping project. Many of these deposits are
too small to depict on this map.

intended to precisely depict the actual width of a fault or shear zone at any particular location.
Fault zones in the Sierra Nevada Foothills are seldom less than two hundred feet wide and may
be several thousand feet wide or more. The width of a fault zone commonly varies along its
length. Detailed information on the width of fault zones is largely unavailable for western

Placer County.

NOA in Other Geologic Environments

NOA can be associated with many different rock types in a variety of geologic environments.
The geologic environments for NOA discussed on this map are those known or strongly
suspected to contain NOA in Placer County. The research for this mapping project did not
reveal occurrences of NOA in other geologic settings in the county. However, the

possibility that additional occurrences will be discovered in the future cannot be ruled out.
These less-common possibilities for the presence of NOA are discussed in the
accompanying report.
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RELATIVE LIKELIHOOD FOR THE PRESENCE OF NATURALLY OCCURRING ASBESTOS Areas Moderately Likely to Contain NOA: USE AND LIMITATIONS OF MAP Pleasant Bosauile e ﬁg"ot il ‘
IN PLACER COUNTY . . ' . Grove 7
_ _ These areas contain one or more of the following rock types: metamorphosed mafic volcanic Chrysotile and tremolite/actinolite asbestos are known to occur in Placer County. ‘
o Natural occurrences of chrysotile asbestos and amphibole asbestos are known to be present rocks, metamorphosed mafic intrusive rocks, non-metamorphosed mafic intrusive rocks, and Other varieties of NOA may also be present within the county. 8 8 10,17 /1047,26,28
in some parts of Placer County. On this map, the County is divided into areas according to the several structurally complex assemblages in which metamorphic rocks of different origins are T '
P relative likelihood for the presence of naturally occurring asbestos (NOA) in different geologic mixed together. Geologic units in Placer County comprised partly or entirely of one or more of The purpose of this map is to provide information to local, state and federal (
units. The presence of faulting or shearing may locally increase the likelihood for the presence these rock types include the Smartville Complex, Lake Combie Complex, Logtown Ridge agencies, and the public as to areas where naturally occurring asbestos is most
= of NOA in some geologic units. The presence of NOA is possible within all of these areas, but Formation, Calaveras Complex, Emigrant Gap Complex, Tuttle Lake Formation, Reeve likely to be found in Placer County. This information includes locations of major Rio Linda Citrus Folsom
T.12N it is more likely to be present in some areas than others. Formation, and”TayI_or gomg?\tlon. T(;]e stLucturaIIy complex assemblages are broadly referred mapped faults and fault zones, as well as certain rock and soil types with Heights
to as "structurally mixed or disrupted rocks." i ini i
T.11IN ) ) o ) ) ) ) ) potential for containing naturally occurring asbestos. "
This map is based on compilation and interpretation of geologic and soil data from various 8 8 \
- published and unpublished sources available at the time of the study. Users are encouraged to The rocks in these areas generally have a lower relative likelihood for the presence of NOA This map is based on a compilation of geologic data and soil data from various
read the accompanying report for further details about this map. than those in the areas described as most likely to contain NOA. Nonetheless, NOA is known published and unpublished sources available at the time of the study. These
e to be present in these rock types either in Placer County or in similar rocks in nearby counties. sources are identified on the map and in the accompanying report. This map is
Based on existing information, determination of the presence or absence of NOA at specific The most likely settings for NOA in these rocks are in fault zones and shear zones that contain also based on limited geologic fieldwork by staff of the California Department of
. sites on this map is not possible. Determination of whether NOA is present or absent at a slivers of serpentinite and/or high concentrations of the minerals talc and chlorite. Both chrysotile Conservation, California Geological Survey.
specific site will require a detailed geologic investigation of that site. asbestos and amphibole asbestos are known to occur in such environments.
The scale of this map is 1:100,000 (one inch = 1.6 miles). This map is intended
18 Areas of Relative Likelihood for the Presence of NOA Areas Least Likely to Contain NOA: Tr?frol:;ea;noﬁoong]utaztlO::dv:rtlh'thegcé)(;qopgagIgsnsrergg;'tbr-:—s?oze'c%(értlwﬁ)z;gvﬁj]?ii %?)tr?ﬁlpl)e'lit'on
i i u yi i umpti , ilati
. ) . . These areas contain one or more of the following rock types: metamorphosed sedimentary rocks, i imitati
- Areas Most Likely to Contain NOA: These areas include ultramafic rock and hosed fic volcani K d kyp lcani kp luvi dal Y | procedures, map accuracy, and guidance on map usage and limitations.
serpentinite (serpentine rock). and associated soils. which are most likelv to metamorphosed non-matic volcanic rocks, granitic rocks, volcanic rocks, alluvium, and glacia INDEX TO U.S. GEOLOGICAL SURVEY 7.5-MINUTE QUADRANGLES AND TO GEOLOGIC AND SOILS MAPPING USED FOR COMPILATION OF THIS MAP
pe! NOA( P ), ' y deposits. Geologic units in Placer County comprised partly or entirely of one or more of the
£ contain ' metamorphic rock types include the Colfax sequence (Fiddle Creek Complex), Calaveras 1. Aune, O.A., 1965, Geologic reconnaissance of the Greemwood 15-minue 16, MeJunkin. R, and Tavior. G.C.. 19790, Gealodi _ - REGIONAL GEOLOGIC AND SOILS MAPS USED
H H H H H . A -Eat] ] - . McJunkin, R.D. an aylor, G.C., , Geologic reconnaissance O e
L B ‘\ Areas moderately likely to contain NOA Areas Moderatelv Likelv to Contain NOA:These areas include those Complex, Shoo Fly Complex, Sailor C_:z_inyon F(_)rmatlon' Sierra B_Uttes Formation, Peale Formation, quadrangle: California Department of Conservation, Division of Mines and Saddle Mountain 15-minute quadrangle: California Division of Mines and (These cover all or large parts of Placer County)
T ; hi dY y Ks that .d tolv likely t tain NOA and Lake Tahoe sequence. The granitic rocks include the Rocklin and Penryn plutons. This map should not be used to determine whether bedrock or soil on a Geology, unpublished field study for State Map Project, scale 1:24,000. Geology, unpublished field study for State Map Project, scale 1:62,500.
metamorphic and igneous rocks that are moderately likely to contain . ) ; i |
“ P 9 y y ) _ ) o ) i o particular parcel of land contains naturally occurring asbestos. A detailed 2. Chandra, D.K., 1961, Geology and mineral deposits of the Colfax and 17. Olmsted, F.H., 1971, Pre-Cenozoic geology of the south half of the Clark, L.D., 1976, Stratigraphy of the north half of the western Sierra Nevada
Tpﬁ(t)eghmcal d(;iﬂments rﬁ\gewed qtl:]r'mgpfomplCl:atlontyOf'[FEIS m_ap dl|d n?_t mlf:thcate tEe presencte q site-specific investigation is required to make such a determination. ;Zﬁg:thgnggdganmesx California: California Division of Mines Special ?;Z;rr;gsp—minute Quadrangle, California: U.S. Geological Survey Bulletin ;n::)amorphm belt, California: U.S. Geological Survey Professional Paper 923,
0 in any of these rock types within Placer County. The mineral actinolite has been reporte 20P. »30p. :
Areas Least lee_ly to Contain NOA: These areas include fchose metamorphic, at a few localities in the metamorphosed sedimentary rocks, but whether or not it is asbestos 3. Clark, L.D. and Huber, N.K., 1975, Geologic observations and sections along 18. Redmond, J.L., 1966, Structural analysis of the Blue Canyon Formation Day, H.W. and Bickford, M.E., 2004, Tectonic setting of the Jurassic Smartville
igneous, and sedimentary rocks that are least likely to contain NOA. was not reported; in general, non-asbestiform actinolite is much more common than actinolite- Eelsec(t;ed Ttrean? tSraverse’j_, n0ﬁhern SieéralyeSYag_a m&tam&ergigobelt, ICagfcérzniSaao in the Sierra Nevada, Placer County, California: Ph.D. dissertation, University asgii;latgfir;zl:ig;r;sllg;«:}s,vnolrigerrzlosllelr_rizNevi%ié ?ﬁ_:g%rma: Geological
= asbestos in the Sierra Nevada. Based on the available information, the relative likelihood for the - eclogical survey Misceflaneous Held Studies Map MBS0, scale 1:52550. of Oregon, 197 p. Y VIR N0 A P '
T.1IN | 38°45'00" presence of NOA in these areas is lower than that in areas identified as most likely or moderately 4a. Edwards, J.M., 1978, Tectonic evolution of the western Sierra Nevada 19. Saucedo, G.J., 2005, Geologic map of the Lake Tahoe Basin, California and foaerrl]efv Fle-W- alf;d 30?65, D.L, 199‘!11, Tectorr:iﬁ impliICfationS of rad(;olarian cherts
° 45' 00" T I . . . i H - Ry H ; ; Mountains Foothills belt: A case for continental accretion: Ph.D. dissertation, Nevada: California Geological Survey Regional Geologic Map Series Map No. 4, rom the Placerville Belt, Sierra Nevada Foothills, California: Nevadan-age
38745°00 7‘I’.lON \ i L \ Areas of FaUItmg or Shearmg. These areas are zones of faulted or sheared Ilkely to contain NOA. Small bO_dIQS of rock or soil with moderate or hlgher Ilke_“hOOd for the Rice University, 125 p. Scav|e 1;100’800_| o urvey Reg a P I P continental growth by accretion of multiple terranes: Geological Society of
| M106 ol 0 rock that may locally increase the relative likelihood for the presence of NOA presence of NOA may occur within some of these areas, but they remain undiscovered or are America Bulletin, v. 106, p. 531-540.
T ithi i H H i t mall t ict on this map. 4b. Graymer, R.W., 1992, Structural evolution of the central part of the Foothills 20. Saucedo, G.J. and Wagner, D.L., 1985, Reconnaissance geologic map of ) )
V_Vlthm or ad]acent to areas mOderater or most Ilkely to Contam_ NOA. The solid 00 small to dep cto § map terrane, Sierra Nevada, California: Ph.D. dissertation, University of California, ortions of the Wheatland 15-minute quadrangle: California Division of Mines Hanes, R.O. and others, 1982, Soil survey of Tahoe National Forest area,
| d f fault and sh ; k o Tor State forni i i
07 ‘% 08 Ines represent mappe traces of fault and shear zones; queStlon marks Berkeley, 173 p. and Geology, unpublished field study for State Map Project, scale 1:62,500. California: U.S. Department of Agriculture, Forest Service, 377 p.
| indicate uncertainty regarding the continued extent of the traces. i . _ _ _ . . _
- Areas of Faulting or Shearing: 3\/ _:'('ja”"’OOd’SDS” iggo' G(‘;O'g_g'c map of ‘h‘? w’”sh_ FO’kNOf ths A’gelr.'fca”. R,"l’frs 21. Schweickert, R.A., Harwood, D.S., Girty, G.H., and Hanson, R.E., 1984, I(_:Iz:lr;grsr:?;d r']G'L;blﬁgszg’d"::"g:’toor'é O:lg;v'f:)‘)r”g:c”é?'g:fr:‘t’g’;I;ﬁ?ﬁ' gg“gtr’t'r’n et
i . . Grleolimi;lsst?vg I\;Iza ?\;I]F-ilj%c-‘,e'-\ms%erSf-Gtz Zoc;e"a evada, Lallfornia: U.s. Geologic map of the Emigrant Gap 15-minute quadrangle: Unpublished, (includes '21 1?24 000—scalrze ge?)logic maps) Y 9 Dep
Mapped trace of fault or shear zone. These features may locally increase the The western half of Placer County contains many mapped fault and shear zones, some of which gical survey Map : 0ot scale 1:62,500. < :
likelihood for the presence of NOA within areas least likely to contain NOA. The contain NOA, or are potentially favorable environments for its presence. These are linear belts 6. Harwood, D.S., 1983, Geologic and geochemical maps of the Rubicon o . : . , Loyd, R.C., 1995, Mineral Land Classification of Placer County, California:
1 . . s . . f . : Roadl Al Pl d El Dorado C ies, California: U.S. Geological 22. Southern Pacific Company, 1959, Regional geologic mapping program: California Department of Conservation, Division of Mines and Geolo
presence of NOA along these features is more likely within areas mapped as of highly fractured and deformed rocks, highlighted by stippling on the map where they overlap oadless Area, Flacer an orado Counties, California: U.S. Geologica Unpublished maps of T14N, R14-16E, MDB&M, scale 1:24,000. 1a Dep : 24
R.06E R.O7E . . . . . . H . Survey Map MF-1501-A, scale 1:24,000. Open-File Report 95-10, 65 p.
1o most likely or moderately likely to contain NOA as described above. areas most likely or moderately likely to contain NOA. These areas may have an increased 23, Sorinaer RK.. 1961 A qeolodi ©on the Bear Ri east
likelihood for the presence of NOA beyond that of the underlying area. 7. Harwood, D.S. and Fisher, G.R. Jr., 2002, Geologic map of part of eastern of Aug[:?r?e(r:yalif.or.r;ia- Célif(?r?\?aolg;\(jiéi)pnotr)f?\;l]inei aﬁng;\éféga;ejﬁSStrﬂisi?d Rogers, J.H., 1980, Soil survey of Placer County, California: Western Part:
. . Placer County, California: U.S. Geological Survey (in preparation), scale 1:48,000. " ! ’ } . ’ U.S. Department of Agriculture, Soil Conservation Service, 204 p.
ROTER.OSE field study for State Map Project, scale 1:24,000.
EXPLANATION OF THE AREAS OF RELATIVE LIKELIHOOD FOR THE PRESENCE OF NOA The stippling on the map is intended to draw attention to these areas as localities with increased 8. Helley, E.J. and Harwood, D.S., 1985, Geologic map of the Late Cenozoic 24. Taylor, G.C., 1979, Geologic reconnaissance of the north half of the Saucedo, G.J. and Wagner, D.L., 1992, Geologic map of the Chico
i i deposits of the Sacramento Valley and northern Sierran foothills, California: U.S. ) N ’ > P - Quadrangle, California: California Department of Conservation, Division
This section provides more information on the characteristics of each of the NOA areas shown likelihood fo_r the presence of NOA a_bo_ve that of unfaulted or unsheared areas. For exa_mple, an Geological Survey Miscellaneous Field Studies Map MF-1790, scale 1:62,500. ':r‘]‘b:j‘gl‘i Sﬁg";g”ffnq:fgﬁgg'?ércsiggmDg’;z‘.‘;gt"fsz";[;ei_szoggo'ogy* of Mines and Geology Regional Geologic Map Series, Map No. 7A,
on the man of Placer Countv. Additional details are presented in the report that accompanies area of faulting or shearing shown within an area mapped as moderately likely to contain NOA p p p p Project, :24,000. scale 1:250,000.
B this ma P uny: . ! P ! P pan would be expected to have a higher relative likelihood for the presence of NOA than that of the 9. James, 0.B., 1971, Origin and emplacement of the ultramafic rocks of the 25. Tuminas, A., 1983, Structural and stratigraphic relations in the Grass _ ital ceologi the Tah ol
3% 417 15" : P- moderately-likely area by itself. The widths of the stippled areas shown on the map are not prem— Emigrant Gap area, California: Journal of Petrology, v. 12, no. 3, p. 523-560. Valley-Colfax area of the northern Sierra Nevada, California: Ph.D. U.S. Forest Service, 2005, Digital geologic map of the Tahoe National Forest.
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	Fault-Zone Rocks (fz) - The unit includes a variety of undifferentiated metamorphic rocks present in major fault zones in the western half of the county. Aside from being metamorphosed, their exposure to shearing and potential alteration in the fault zones makes this unit favorable for the presence of NOA. Component units locally can include serpentinite and mafic metavolcanic rocks. 
	Gabbroic Rocks (gb) - The unit includes gabbro, metagabbro, and diabase. It is present mainly in the Lake Combie and Emigrant Gap areas, and in a few other localities in the eastern half of the county. NOA may be present where some of these rock types have been metamorphosed or deformed. 
	Melange/Structurally-Mixed Rocks (mel) - The unit includes categories of rocks termed “melange” and other types of structurally mixed rocks that are distributed from Auburn to Colfax. It has high chemical and physical variability because of its origin. Two characteristics of this unit make it a favorable setting for the presence of NOA. First is the local presence of included blocks of mafic metavolcanic rocks, gabbro, and serpentinite. Second is the pervasive fracturing and shearing present in the rocks, a result of its complex deformational and metamorphic history.  
	Metamorphosed Mafic Volcanic Rocks (mv) - The unit consists of metamorphosed mafic volcanic and volcaniclastic rocks and dikes. The degree of metamorphism of these rocks ranges generally from greenschist facies to amphibolite facies, which indicates favorable temperature and pressure conditions for the formation of actinolite and tremolite. All of these rocks have undergone deformation. Of note is the large area of metavolcanic rocks west of State Highway 49 that extends from Camp Far West Reservoir to Auburn. These are known locally to contain small bodies of serpentinite, dikes, and zones of faulting and shearing (Xenophontos, 1984; Springer, 1981; Woodward-Clyde, 1977), which may be potentially favorable sites for the presence of NOA.  

	Areas Least Likely to Contain NOA 
	Cenozoic Sedimentary and Volcanic Rocks (QT) - The unit consists of undifferentiated Cenozoic-age sedimentary and volcanic rocks, which are distributed throughout the county. These deposits are not metamorphosed, and they show little or no deformation, although some of the volcanic rocks are cut by faults. The generally variable composition and lack of metamorphism of the geologic unit make it less likely to host NOA. Locally, the sedimentary deposits may contain isolated clasts of ultramafic rocks or serpentinite. 
	Granitic Rocks (gr) - The unit consists of plutonic rocks of intermediate to felsic chemical composition (containing less iron and magnesium and more aluminum and silicon than mafic or ultramafic rocks). They are distributed in the westernmost and eastern parts of the county. These rocks typically show little or no metamorphism, and are relatively undeformed. Of note is their capability to produce zones of contact metamorphism in surrounding rocks, which can lead to the formation of NOA. These zones may form at the boundaries where granitic rock has intruded into surrounding rocks. Heat and fluids from the intrusion can cause chemical reactions to take place between the intrusion and the surrounding rocks. As a result, these contact zones can contain assemblages of alteration minerals. Tremolite is an example of such a mineral that may form where plutonic rocks intrude a carbonate rock such as limestone.  
	Limestone (ls) - The unit includes isolated areas of metamorphosed carbonate rocks present in the melange belt near Auburn and in the eastern part of the county in the higher elevations of the Sierra Nevada. By themselves, these rocks are not favorable settings for NOA, but they may become more favorable for the presence of NOA where intruded by igneous rocks as discussed above. 
	Metamorphosed Felsic Volcanic Rocks (mvf) - This unit consists of limited areas of metavolcanic rocks in the eastern part of the county. Although these rocks have been metamorphosed and deformed, their chemical composition generally is not favorable for the formation of NOA. 
	Metamorphosed Sedimentary Rocks (ms) - The unit consists of metasedimentary rocks that are widely distributed in the central and eastern parts of the county. They are metamorphosed and deformed, but their chemical composition generally is not favorable for the formation of NOA.  
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