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I. INTRODUCTION 

Preface 
 
This minor Reclamation Plan amendment is a modification of the 1998 Surface Mining 

and Reclamation Plan and the subsequent September 13, 2013 Surface Mining and 

Reclamation Plan. This minor Revised Reclamation Plan amendment does not include 

mining plans and is intended to be a final plan to restore the quarry to its natural state 

while allowing for future, agricultural and grazing uses.  Upon completion of the 

reclamation activities, the owner plans to rezone the property removing the MR Surface 

Mining overlay zone. The base Land Intensive Agricultural (LIA) zone would remain, 

allowing for agricultural and grazing uses. The future planned use for the parcel is 

agricultural cultivation and open space with grazing while maintaining the sediment pond 

on the parcel.  No future mining is planned on the parcel. 

HISTORY 

The Trinity Quarry has operated at the current location since 1919. The quarry 

traditionally produced road and construction materials including decorative rock. 

Immediately prior to 1981, work at the quarry included the production of a small volume 

of crushed and screened rock and a small volume of decorative flagstone. In 1981, a use-

permit application and mining and reclamation plan were approved by the County of 

Sonoma.  Under the 1981 Use Permit, an expansion of quarry activity was proposed 

including the reprocessing of fines produced by Nun's Canyon Quarry to the north.   

Under the 1981 mining and reclamation plan, quarry reserves were anticipated to 

be depleted before 1995 and final reclamation to be completed in three phases 

terminating in 1995. The actual pace of mining was less than anticipated at the time of 

filing of the use permit application in 1981 with a peak level of production of about 200 

tons of decorative rock per year.  The crusher and screens were removed from the site 

and production consisted of the hand breaking of decorative rock. Considerable 

accessible and marketable rock remained at the proposed time of cessation of quarry 
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activity and a proposal to extend quarry activity was made in 1998. Following the request 

to extend quarry activity in 1998, the actual pace of mining again was less than 

anticipated, and considerable accessible and marketable rock remained at the expiration 

of the proposal. Through the 2010 Use Permit application (PLP10-0041) revision, the 

quarry was authorized to mine through November 17, 2018. A request to extend quarry 

activity was made on September 13, 2013.  

The parcel and most of the structures burned in the October 2017 wildfires. 

Site 

The Trinity Quarry lies approximately 500 feet east of Highway 12 and adjacent to and 

north of Trinity Road (Appendix 10). The quarry is located on an approximately 25-acre 

parcel bounded on the south and east by Trinity Road (Appendix 10). On the north, it is 

by an unnamed tributary to the Calabazas Creek, which is a watercourse that flows 

seasonally near the quarry.  The area around the quarry is developed with vineyards and 

other agricultural and permitted uses. Nun's Canyon Quarry is located to the north. 

A service road that provides access to the quarry and a former turkey ranch to the west 

extends northerly along the westerly boundary of the quarry (Appendix 10). A second and 

older quarry access road is located east of the service road. This road extends from Trinity 

Road northerly into the main quarry work area (Appendix 10).  The quarry also uses an 

access road (Weise Road) that extends from the northwest area of the quarry to Highway 

12. This access is shared with Nun's Canyon Quarry. 

There were several pre-existing structures located within the quarry parcel, as shown on 

the site plan provided in the September 13, 2013 Surface Mining and Reclamation Plan, 

that were destroyed by wildfire in October 2017.  A pre-existing single-family residence 

located near Trinity Road, outside of the quarry work area was also destroyed by the fire 

There is a covered structure located near the quarry work area that was used in quarry 

production that survived the fires.  There is a scale structure and an ADA-accessible 

restroom that were used in quarry production located to the west of the quarry work area, 
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which also survived the fire.  Fuel tanks and a containment vessel located in the northwest 

corner of the parcel in a secured area also survived the fires.   

The mining and support activities affected about 13 acres of the 25.16 parcel. The 

property may be divided into five  areas; 1) three acres of equipment and tool storage, 

mining area, soil and mining debris storage, 2) four acres of access roads, 3) three acres 

of graded areas that have not been reclaimed, 4) approximately six acres of area 

impacted by previous quarry work that has been reclaimed, and 5) the remain 9.16 acres 

of the property that was not part of the mining operations.   

Upon reclamation, the site will be used for agricultural cultivation purposes. The 

agricultural use permit area for the cultivation occupies approximately 8.30 acres of the 

site.  There are two, approximately 10,000-gallon water tanks, located to the west of the 

quarry. These tanks are for agricultural and other permitted uses on the property, which 

will be removed with this reclamation. 

The area remaining to be reclaimed is located primarily in the northeast portion of the 

parcel. This area has been returned to slopes of 10% to 15% and shows varying depth of 

surface soil and some rock debris.  

A vegetated berm with an average height about six feet was constructed along the east 

side of the service road.  The berm has a varying cross slope of from 15% to 40%. Several 

other berms constructed of soil and quarry fines are in the old quarry work areas. 

Numerous trees and shrubs are also located on these berms.  

TRAFFIC 

Historically, quarry traffic consisting of trucks carrying quarry products and materials and 

employee vehicles used either the quarry access road from Trinity Road or the access 

from Highway 12. Site distance for traffic exiting the quarry from the Highway 12 complied 

with California Department of Transportation requirements for a highway design speed of 

55 miles per hour. 
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Site distance from the service road at Trinity Road is adequate with no known history of 

accidents or traffic problems. Average yearly quarry traffic was estimated to be between 

one and two trips per day.  There is no current mining activity at this quarry and no related 

traffic. 

SOILS AND GEOLOGY 

Trinity Quarry is within an area identified on the Sonoma County Soils Survey, (USDA 

1972), as Red Hill Series clay loam. This soil is moderately well drained and typically 

exists to depths of 30 to 60 inches. This native soil, mixed with quarry fines and rock, has 

been used in the reclamation work completed to date. A copy of a portion of the Soils 

Survey Map is Appendix 6 of this Plan. 

The underlying rock unit that is currently mined at the site is a volcanic felsite porphyry 

(Fel), a banded and silicic flow that contains clear anhedral quartz, white subhedral, red-

purple and reddish-brown phenocrysts, occurring in bands. Remaining rock reserves on 

the site are found in a north trending quarry face in the westerly portion of the quarry 

impoundment pond. 

FLORA AND FAUNA 

The lands of the Trinity Quarry may be classified as interior woodland chaparral.  In the 

undisturbed condition this site would be classified as Woodland Group 1 and Wildlife 

Group 4 as described in the Sonoma County Soils Survey, (US Department of Agriculture, 

May 1972).  Scattered and established oak, pine and fir trees exist in undisturbed areas 

of the site and previously-reclaimed areas. These areas also have naturally-regenerated 

madrone, manzanita-toyon, chaparral and coyote bush (baccharis bilularis). 

Invasive acacia, (acacia melanoxylon) exists in many of the disturbed and previously-

reclaimed areas. The acacia was planted as a part of previous quarry reclamation and 

has now extended into areas where agricultural and other permitted uses may be 

proposed. Although not listed on either List A or B of the California Exotic Pest Plants 
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Council, they are observed to dominate the understory area of established native trees 

and to disrupt the natural regeneration of native shrubs and trees. 

A list of flora and fauna known to exist in and around the quarry site may be found in 

Appendix 4 of this Plan. 
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II. SURFACE MINING 

HISTORIC OPERATIONS 

Mining operations at Trinity Quarry historically commenced at the end of the rainy 

season in April and continued to the onset of seasonal rainfall in October. Hours 

of operation at the quarry were 8:00 am to 5:00 pm, Monday through Friday.  

The remaining quarry reserves are within the west face and bottom of the 

sedimentation pond. This pond typically retains rain catchment waters beyond the 

proposed onset of mining operations, so the retained water is pumped from the 

pond to surface dispersal areas in a manner that prevents passage of water off of 

the property and does not allow sediment to reach any waterway or the unnamed 

tributary to Calabazas Creek. 

The quarry produced a limited amount of hand cut and shaped architectural stone 

and hand split flagstone from the mining area which was removed from the quarry 

face by tracked dozer and was either pushed to the processing area adjacent to 

the shed or was carried by loader to the cutting site at the equipment and tool 

storage structure.  Rock was stored on pallets for transport in the northwest area 

of the quarry. 

Past peak production level was less than 140 tons per year and required the part 

time efforts of two quarry workers. The level of production and expansion of quarry 

products proposed in the 1981 Use Permit Application did not occur. 

CURRENT OPERATIONS 

There is no quarry activity since the mining operations have ceased. Reclamation 

activities are ongoing. 
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PREVIOUS IMPACTS OF QUARRY OPERATION 

Visual  

Quarry operations were shielded from view from Highway 12 by the vegetated 

berm lying along the Service Road and structures located on the parcel to the west. 

The view into the quarry parcel is screened through native vegetation and trees 

between the road and quarry work area. 

Traffic 

Volume from quarry activity was low and was not considered to be significant. 

Noise  

Past quarry operations did not generate significant levels of noise. Motorized 

quarry equipment was fitted with mufflers and hand activities were not considered 

loud enough to generate significant levels of noise. No blasting was proposed as 

a part of this mining plan. 

Dust  

The level of quarry activity was never likely to generate significant volumes of dust. 

Dust has not been a problem in the past. Water for dust control is available on site 

and a water truck for dust control purposes is available from Nun's Canyon Quarry 

located to the northwest by private road. 

Erosion and Sedimentation    

As discussed in other parts of this plan, runoff from past quarry areas is directed 

to the sediment impoundment pond located in the work area. Surface-runoff of 

reclaimed area and quarry storage areas that flows toward the unnamed tributary 

to the Calabazas Creek is filtered through natural vegetation adjacent to the creek. 

Sediment and water storage ponds proposed for construction near the creek in the 

1981 mining proposal have not been constructed.  

TRINITY QUARRY – Minor Reclamation Plan Amendment 7 
 



Trinity Quarry  
585 Trinity Road, Glen Ellen APN 053-110-076 
Trinity Quarry Minor Reclamation Plan Amendment 
 

 

TRINITY QUARRY – Minor Reclamation Plan Amendment 8 
 

Final reclamation will result in mild ground slopes and sheet flow of surface runoff.  

On many slopes greater than 2:1, it has been determined by a Sonoma County 

Professional Geologist that the regrowth of natural vegetation should remain and 

that these particular slopes should not be re-graded due to their time-proven 

stability and the existence of natural vegetation.   

The attached preliminary grading and drainage plans show existing topographic 

conditions and finished surfaces. The final reclamation will be subject to a Storm 

Water Pollution Prevention Plan. This design work and permit process will be 

completed in Spring of 2019.  
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III. RECLAMATION 

OBJECTIVE OF RECLAMATION WORK 

Reclamation of the Trinity Quarry lands shall be performed in accordance with 

pertinent requirements of the Surface Mining and Reclamation Act of 1975 and the 

standards listed in County Code Chapter 26 Article XI. The land shall be left in a 

geological stable state, graded and planted in a manner compatible with proposed 

future land uses. A 2.30-acre portion of the reclaimed land use is considered open 

space and is planned for future agricultural use, primarily for the grazing of 

animals, an activity that currently exists on adjacent, commonly owned parcels.  

Another portion of the property will be used for other permitted uses, subject to a 

pending use permit. The major change from the current Reclamation Plan is that 

the sediment pond will be retained and most of the site will be open space with 

grazing. Open space with grazing is defined as either forested canopy of greater 

than 50% or an established grassland. In this case, the reclaimed land would be 

grassland. 

Areas within the quarry parcel that slope up to approximately 20% are considered 

to have potential for future vineyard or other agricultural uses. The water well will 

be utilized for initial irrigation for the reclaimed area and will remain in use by the 

adjacent vineyard for irrigation, fire protection and irrigation for potential other 

permitted uses after reclamation is complete. No additional tree planting is planned 

in this case and grassland would be established by applying a grass seed mix.  

RECLAMATION WORK STATUS 

Various reclamation work has been completed at Trinity Quarry. Two businesses 

operating on the site have ceased operation and structures unrelated to quarry 

activity have been removed from the site with the exception to the addition of ten, 

2,000 square foot, temporary hoop houses that were added for commercial 

cultivation activities (to be removed at the end of the 2018 growing season).  A 
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water supply well was constructed many years ago to facilitate quarry operation 

and reclamation work.  

PROPOSED RECLAMATION  

The mining and support activities affected about 13 acres of the parcel, which will 

or have been reclaimed. All abandoned roads will be ripped out to a depth of 8 

inches and a mix of amended topsoil will be placed at a depth of 4 inches.   

Approximately 2.5 tons of the abandoned equipment and scrap metal that existed 

on the site has been removed. Approximately 8.30 acres are planned for 

agriculture cultivation on the parcel and 5.30 acres of quarry lands will be graded 

to form a sedimentation pond and revegetated slopes.  Most of the acacia removal 

will take place next to the cultivation area in the north west corner of the parcel 

(Appendix 11).   

Reclamation will occur in two phases.  The first phase will commence in Summer 

2018 and will be completed by Spring 2019.  This phase will include all areas 

outside and to the east of the fenced area of existing commercial cultivation, 

allowing for the cultivation during the Summer/Fall to continue uninterrupted. The 

second phase will occur starting in the Spring of 2019 and continuing through 

Spring of 2024, which includes the required 5-year monitoring program. The 

previous reclamation plan included the sediment pond with soil. This plan proposes 

to leave the pond with an approximately 9.46-acre feet of impounded water. 

PHASE I RECLAMATION, ONGOING - FALL 2018 

1. Removal of 2.5 tons of scrap metal. 

2. Recontouring of unstable slopes (Appendix 6) to create a maximum slope of 2 

horizontal to 1 vertical (2:1), excluding slopes determined stable due to being 

heavily vegetated (as assessed by a Sonoma County Government 

Professional Geologist during our site inspection of April 26, 2018). These were 

TRINITY QUARRY – Minor Reclamation Plan Amendment 10 
 



Trinity Quarry  
585 Trinity Road, Glen Ellen APN 053-110-076 
Trinity Quarry Minor Reclamation Plan Amendment 
 

 

recommended to be left as is. This work will be done with as little disruption 

to mature tree cover as possible. 

3. Remove all invasive acacia. Removal of acacia should be directed toward 

stopping the spread of the plant by removal of seedlings and smaller plants in 

areas where they predominate. Acacia will be removed with an excavator to 

minimize seed bank distribution. As a result of the fire, much of the acacia, as 

well as native fir and oak vegetative cover was destroyed. The larger acacia 

trees screening adjacent roads and properties should be replaced with new 

plantings. Native tree replanting will be conducted to the south of the quarry, 

near Trinity Road, to replace the screening use of the acacias. The previously 

disturbed areas around the quarry are to be used as an expansion of existing 

pasture for the property’s cow and calf operation. This area shall be replanted 

with a blend of seed such as Yarrow, California brome, Blue wild rye, Deerweed 

and Pine bluegrass, all suitable for grazing (Appendix 8). There will be no 

additional woody vegetation planted in the area used for grazing. Naturally 

occurring native plants within the areas cleared of acacia should be protected 

and preserved. All mature trees including oaks and conifers would remain. 

4. Remove invasive plants and regrade back to their natural state, areas south of 

the sediment pond and east of the quarry access road where large amounts of 

tailings and historic mining operations left varying sharp cuts and sloped edges, 

and where the vegetation became inundated with dense patches of acacias.  

5. Abandon and reclaim unused quarry access roads. Roads associated with 

ongoing property uses will remain. 

6. Remove or demolish structures not required for ongoing property uses. 

Demolition permits to be obtained, unless exempt. 

7. The owner or landscape management consultant will implement eradication 

measures for control of weed species as described in Appendix 9. 
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8. Prepare a Storm Water Pollution Prevention Plan for final grading and 

maintenance of the surface drainage to the unnamed tributary to the Calabazas 

Creek and the Service Roadside ditch. 

9. Any spoils from annual quarry operations to be stockpiled and protected from 

erosion.  Very little of these remain.  Protection may include placement of straw 

waddles around fresh stockpile annually, prior to October 15. The stockpile site 

is located north of the quarry pit within the watershed of the sedimentation pond 

and will not convey sediment to McGinty Creek. 

10. Any topsoil imported to the site for use in final reclamation will be stockpiled 

adjacent to the existing stockpile south of the product storage area. Stockpiles 

will be protected from erosion by tarping and placement of straw waddles 

around their perimeter. 

11. Asphalt debris within the quarry will be removed and recycled or disposed of at 

an approved disposal facility, however most of this debris was removed as part 

of the post-fire cleanup by Army Corps of engineers. 

12. Apply mulch and seed graded area according to the Erosion and Sediment 

Control and revegetation guidelines in Appendix 8 and 9. 

13. Erosion and sediment control measures to be in place prior to October 15, 

2018. 

 

PHASE II RECLAMATION, SPRING 2019 - SPRING 2024 

1. Continued grading and set surface soils aside for redistribution across the 

recontoured surface, where needed.  Finish grade will result in a 9.46-acre foot 

pond that will collect rain water to an elevation of 385’. The grading of a 12-foot 

wide berm at the north end of the pond will provide 3 feet of freeboard and an 

outlet structure of the pond will be completed during this phase (Appendix 11). 

Any grading during the wet season will be performed with the utmost of care 

and consideration of erosion and sediment control. All slopes approaching 2:1 
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will be hydroseeded at a rate of 1,500 pounds per acre with a quick cover pit 

mix including a homogeneous slurry of tack, seed and fiber mulch. 

2. Top soil and mulch is to be applied at a rate of 2 tons per acre, unless otherwise 

specified. The application process shall be done before the seasonal rainfall. 

Remaining reclamation area to be planted with a blend of seed such as Yarrow, 

Blue wild rye or Pine bluegrass for agricultural grazing.  

3. All pasture areas will be hand broadcast seed application and topped with a 

non-seed-bearing certified straw. A dryland pasture mix will be used in grazing 

areas. 

4. The owner or landscape consultant will evaluate the success of any areas of 

re-vegetation. Plantings from seed may be evaluated as an alternative to 

planting seedlings. 
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i· 

Exhibit "Au 

LEGAL DESCRIPTION 

A boundary line lying within the Agua Caliente Rancho1 ool\lll\on to 
the Lands of Gordenker Turkey Farm, Inc. (hereafter 11Gordenker1t ) r . 
described ·in Document Number ao--059811 recorded Ootober 6, 1980 ln 
Sonoma County Records; and the lands of Pastore Living Trust 
(hereafter 11l?astore11 ) described in Document NWllbar 1992-0035017 
recorded March 30 1 1992 in Sonoma County Records; said line being 
more particularly described based on Official Records of -Sonoma 
County cited herein and a survey performed by Peter J. Les cure·, :PE · 
in August 1993 as follows: · 

Beginning at & point common to Gordenker's northerly ·boundary, and · 
the westerly boundary of Pastore'a Parcel One, ·also · being 'th'e · 
southeasterly corner of the lands of Gordenker ·Turkey Farm, as 
recorded July 29 1 1963 in Book 1977 at Page 145;· ·• . . .- · ·.· 

THENCE to the centerline of McGinty Creek, being the southwesterl.y ·.- .-
corner of Pastore's Parcel One, s 19° 24' 02 11 w, · 4-0.-10 ·-feat ·more : ·· · · ··,·· 
or less, said bearing being the prolongation of the ·fence ··line on 
the westerly line of Pastore's Parcel one; ·--'-·- ·· 

THENCE along the centerline of McGinty creek "the -fdilowing 
courses, 
N 85° 27 1 2 4 II E 72.73 feet; s 78° 51' 1711 E 56.87 feet; 
s 42° 511 06 11 E 44.65 feat; s 70° 51 1 08 11 E 69.84 feet; 
s 49° 26' 52 11 E 81.43 feet; s 85° 45' 5.7 11 E 91.97 feet; 
N 68 ° 41' 2811 E 61.49 feet; s 76° 49' 35 11 E 91.41 feet; 

THENCE N 73° 49' 06 11 E 112, 63 feet to Gordenker's northeasterly 
corner, which bears S 03° 11' 54 11 W, 30.02 feet from an "iron pipe 
tagged RCE 28044, set as a witness monument at t;tie southerly end of 
a low rock wall! 

THENCE leaving McGinty Creek S 03 ° 11' 54 11 W, 77. 90 feet to an 
iron pipe tagged RCE 28044 set in a fence line, also being 25 feet 
more or less from the physical centerline of Trinity Road; 

THENCE to an angle point in Gordenker's easterly line 
S 11° 51 1 28 11 W, 75.22 feet, being the terminus of the agreed 
boundary line. Said point is more or less coincident with the mqst 
southerly corner of Pastore's Parcel Two. 

Basis of Bearings: s 18° 06' 44 11 W between two iron pipes tagged 
LS 3322, along the most westerly line of Lands of E&F Reed as 
indicated on he R7d of Survey recorded in Book 134 at Page 22. 

(p"£. by: 

Page 3 of 3 
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APPENDIX4 
FLORA ' AND FAUNA 

.• . -~,-~:~"f.":-,·. : 
:'.\,:tlie £allowing is a ;list of known or suspected animal and _plant 

-i· l'. : species :for. the area on and around the project site. 

FLORA 

· .. 'Beargrass ~erophyllum tenax . 
Bracken fern CV l't~;z:-idiuro aquilinum 
Yerba santa. Eriodiotyon cali•fornicum 
Buckthorn Rhamnus crocea 
California coffeeberry R. californica 
Ceanothus ceanothus ~ · 
Chamise Adenostoma fas·iculatum 
Chaparral pea Pic~eringia rnontana . 
Golden fleece Haplopappus -aborescens 

Interior live oak Quercus wi.slixenii frutescens 
Manzanita ·Arctostaphylos spp. 
Mountain mahogany Cercocarpus betulo.ides : :· 
Poison oak · Rhus di versil.oba .. 
Scrub oak Quercus duroosa,, .. 
Silk-tassel bush Garrya spp._-
Sonoma s?-ge Sal via sonome.nsi-s, -
Toyon Heterorneles arbutifolia 
Tree poppy Dondrornecon r igida 
Chin qua pin .Castan.opsis chrysopbylla 
Knobcone pine Pinus attenuata 
Madrone Arbutus menziesii 

FAUNA 

Anna's hllIIlIIlingbird Fox·sparrow 
Bewick' s wren Golden-crowned sparrow 
California guail Wrentit 

· • California thrasher 

Black-tailed hare Dusky-footed woodrat 
Black-tailed deer Gray fox 
Bobcat Longtailed weasel 
Brush mouse Ringtail 
Brush rabbit Sonoma chipmunk 
Coyote Spotted skunk 
Deer mouse Striped skunk 

· Common· kingsnake Striped racer --- - - -- -- - ·· ·----­
Gopher snake Western fence lizard 
Southern alligator lizard Western rattlesnake 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http:/ /www. n res. usda. gov /wps/ portal/nrcs/deta i I/soils/ contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding . Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table w ithin certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1:20,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Sonoma County, California 
Survey Area Data: Version 11, Sep 21, 2017 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial Images were photographed: Nov 2, 2010-Jun 3, 
2015 

The orthophoto or other base map on which the soil lines were 
compiled and d igitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend 

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI 

CcA Clear Lake clay loam, 0 to 2 
percent slopes 

14.0 3.5% 

CcB Clear Lake clay loam, 2 to 5 
percent slopes 

0.5 0.1% 

FoE Forward silt loam, 5 to 39 
percent slopes, MLRA 15 

54.9 13.8% 

FoG Forward silt loam, 12 to 57 
percent slopes, MLRA 15 

42.9 10.8% 

HtA Huichica loam, 0 to 2 percent 
slopes 

8.5 2.2% 

HtC Huichica loam, 2 to 9 percent 
slopes 

6.7 1.7% 

QU Quarries 1.8 0.4% 

RhD Red Hill clay loam, 2 to 15 
percent slopes 

136.5 34.4% 

RhE Red Hill clay loam, 15 to 30 
percent slopes 

1.0 0.2% 

SkE Spreckels loam, 15 to 30 
percent slopes 

3.9 1.0% 

--
TuC Tuscan cobbly clay loam, 0 to 9 

percent slopes 
125.8 31 .7% 

Totals for Area of Interest 396.4 100.0% 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
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particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 
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Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation . Rock outcrop is an example. 
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Sonoma County, California 

CcA-Clear Lake clay loam, 0 to 2 percent slopes 

Map Unit Setting 
National map unit symbol: hfbh 
Elevation: 20 to 1,500 feet 
Mean annual precipitation: 10 to 35 inches 
Mean annual air temperature: 57 to 63 degrees F 
Frost-free period: 225 to 300 days 
Farmland classification: Prime farmland if irrigated 

Map Unit Composition 
Clear lake and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Clear Lake 

Setting 
Landform: Basin floors 
Landform position (two-dimensional): Toeslope 
Landform position {three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from sedimentary rock 

Typical profile 
H1 - 0 to 13 inches: clay loam 
H2 - 13 to 60 inches: clay 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Poorly drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: High (about 9.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 2s 
Land capability classification (nonirrigated): 3s 
Hydrologic Soil Group: C 
Hydric soil rating: Yes 

Minor Components 

Wright 
Percent of map unit: 8 percent 
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Hydric soil rating: No 

Huichica 
Percent of map unit: 7 percent 
Hydric soil rating: No 

CcB-Clear Lake clay loam, 2 to 5 percent slopes 

Map Unit Setting 
National map unit symbol: hfbj 
Elevation: 20 to 1,500 feet 
Mean annual precipitation: 10 to 35 inches 
Mean annual air temperature: 57 to 63 degrees F 
Frost-free period: 225 to 300 days 
Farmland classification: Prime farmland if irrigated and drained 

Map Unit Composition 
Clear lake and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Clear Lake 

Setting 
Landform: Basin floors 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from sedimentary rock 

Typical profile 
H1 - 0 to 13 inches: clay loam 
H2 - 13 to 60 inches: clay 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Poorly drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum in profile: 5 percent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: High (about 9.2 inches) 
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Interpretive groups 
Land capability classification (irrigated): 2e 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: C 
Hydric soil rating: Yes 

Minor Components 

Whight 
Percent of map unit: 8 percent 
Hydric soil rating: No 

Huichica 
Percent of map unit: 7 percent 
Hydric soil rating: No 

FoE-Forward silt loam, 5 to 39 percent slopes, MLRA 15 

Map Unit Setting 
National map unit symbol: 2xc9x 
Elevation: 110 to 2,080 feet 
Mean annual precipitation: 27 to 45 inches 
Mean annual air temperature: 57 to 61 degrees F 
Frost-free period: 281 to 344 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Forward and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Forward 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Rhyolitic residuum weathered from volcanic rock 

Typical profile 
Oi - 0 to 2 inches: slightly decomposed plant material 
A - 2 to 6 inches: silt loam 
BA - 6 to 12 inches: silt loam 
Bw1 - 12 to 19 inches: silt loam 
Bw2 - 19 to 28 inches: silt loam 
Bw3 - 28 to 37 inches: gravelly silt loam 
Cr - 37 to 51 inches: bedrock 
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Properties and qualities 
Slope: 5 to 39 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Natural drainage class: Well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline (0.2 to 0.5 mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Moderate (about 6.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Aiken 
Percent of map unit: 5 percent 

Kidd 
Percent of map unit: 5 percent 

Boomer 
Percent of map unit: 3 percent 

Sobrante 
Percent of map unit: 2 percent 

FoG-Forward silt loam, 12 to 57 percent slopes, MLRA 15 

Map Unit Setting 
National map unit symbol: 2xc9y 
Elevation: 310 to 2,370 feet 
Mean annual precipitation: 33 to 56 inches 
Mean annual air temperature: 57 to 61 degrees F 
Frost-free period: 260 to 338 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Forward and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

17 



Custom Soil Resource Report 

Description of Forward 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Rhyolitic residuum weathered from volcanic rock 

Typical profile 
Oi - 0 to 2 inches: slightly decomposed plant material 
A - 2 to 6 inches: silt loam 
BA - 6 to 12 inches: silt loam 
Bw1 - 12 to 19 inches: silt loam 
Bw2 - 19 to 28 inches: silt loam 
Bw3 - 28 to 37 inches: gravelly silt loam 
Cr- 37 to 51 inches: bedrock 

Properties and qualities 
Slope: 12 to 57 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Natural drainage class: Well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline (0.2 to 0.5 mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Moderate (about 6.3 inches) 

Interpretive groups 
Land capability classification (irrigated): ?e 
Land capability classification (nonirrigated): ?e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Aiken 
Percent of map unit: 5 percent 

Boomer 
Percent of map unit: 5 percent 

Kidd 
Percent of map unit: 3 percent 

Sobrante 
Percent of map unit: 2 percent 
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Custom Soil Resource Report 

HtA-Huichica loam, 0 to 2 percent slopes 

Map Unit Setting 
National map unit symbol: hffk 
Elevation: 100 to 300 feet 
Mean annual precipitation: 30 inches 
Mean annual air temperature: 61 degrees F 
Frost-free period: 260 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Huichica and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Huichica 

Setting 
Landform: Terraces 
Landform position (two-dimensional): Footslope 
Landform position (three-dimensional): Base slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary 

rock 

Typical profile 
H1 - 0 to 14 inches: loam 
H2 - 14 to 23 inches: sandy clay loam 
H3 - 23 to 30 inches: clay 
H4 - 30 to 57 inches: cemented 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: About 23 inches to abrupt textural change; 20 to 40 

inches to duripan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat) : Very low to moderately 

low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: Low (about 3.5 inches) 

Interpretive groups 
Land capability classification (irrigated): 3s 
Land capability classification (nonirrigated): 3s 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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Custom Soil Resource Report 

Minor Components 

Unnamed 
Percent of map unit: 5 percent 
Landform: Basin floors 
Hydric soil rating: Yes 

Haire 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Wright 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Clear lake 
Percent of map unit: 2 percent 
Landform: Depressions 
Hydric soil rating: Yes 

Zamora 
Percent of map unit: 2 percent 
Hydric soil rating: No 

HtC-Huichica loam, 2 to 9 percent slopes 

Map Unit Setting 
National map unit symbol: hffl 
Elevation: 100 to 300 feet 
Mean annual precipitation: 30 inches 
Mean annual air temperature: 61 degrees F 
Frost-free period: 260 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Huichica and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Huichica 

Setting 
Landform: Terraces 
Landform position (two-dimensional): Footslope 
Landform position (three-dimensional): Base slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary 

rock 
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Custom Soil Resource Report 

Typical profile 
H1 - 0 to 14 inches: loam 
H2 - 14 to 23 inches: sandy clay loam 
H3 - 23 to 30 inches: clay 
H4 - 30 to 57 inches: cemented 

Properties and qualities 
Slope: 2 to 9 percent 
Depth to restrictive feature: About 23 inches to abrupt textural change; 20 to 40 

inches to duripan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: Low (about 3.5 inches) 

Interpretive groups 
Land capability classification (irrigated): 3e 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Haire 
Percent of map unit: 10 percent 
Hydric soil rating: No 

Unnamed 
Percent of map unit: 5 percent 
Hydric soil rating: No 

QU-Quarries 

Map Unit Composition 
Quarry: 100 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Quarry 

Setting 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 

Interpretive groups 
Land capability classification (irrigated): None specified 
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Custom Soil Resource Report 

Land capability classification (nonirrigated): 8 

RhD-Red Hill clay loam, 2 to 15 percent slopes 

Map Unit Setting 
National map unit symbol: hfj2 
Elevation: 500 to 2,500 feet 
Mean annual precipitation: 30 to 50 inches 
Mean annual air temperature: 54 to 55 degrees F 
Frost-free period: 240 to 260 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Red hill and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Red Hill 

Setting 
Landform: Hills 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Residuum weathered from andesite 

Typical profile 
H1 - 0 to 16 inches: clay loam 
H2 - 16 to 48 inches: clay loam 
H3 - 48 to 80 inches: clay 
H4 - 80 to 87 inches: weathered bedrock 

Properties and qualities 
Slope: 2 to 15 percent 
Depth to restrictive feature: 48 to 80 inches to paralithic bedrock 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat) : Moderately high (0.20 

to 0.57 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: High (about 10.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 3e 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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Custom Soil Resource Report 

Minor Components 

Boomer 
Percent of map unit: 10 percent 
Hydric soil rating: No 

Goulding 
Percent of map unit: 5 percent 
Hydric soil rating: No 

RhE-Red Hill clay loam, 15 to 30 percent slopes 

Map Unit Setting 
National map unit symbol: hfj3 
Elevation: 500 to 2,500 feet 
Mean annual precipitation: 30 to 50 inches 
Mean annual air temperature: 54 to 55 degrees F 
Frost-free period: 240 to 260 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Red hill and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Red Hill 

Setting 
Landform: Hills 
Landform position (two-dimensional): Backslope 
Landform position {three-dimensional): Side slope 
Down-slope shape: Concave 
Across-slope shape: Convex 
Parent material: Residuum weathered from andesite 

Typical profile 
H1 - 0 to 16 inches: clay loam 
H2 - 16 to 48 inches: clay loam 
H3 - 48 to 80 inches: clay 

Properties and qualities 
Slope: 15 to 30 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
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Custom Soil Resource Report 

Available water storage in profile: High (about 10.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Boomer 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Goulding 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Josephine 
Percent of map unit: 5 percent 
Hydric soil rating: No 

SkE-Spreckels loam, 15 to 30 percent slopes 

Map Unit Setting 
National map unit symbol: hfjr 
Elevation: 100 to 800 feet 
Mean annual precipitation: 30 inches 
Mean annual air temperature: 55 degrees F 
Frost-free period: 210 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Spreckels and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Spreckels 

Setting 
Landform: Hills 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Concave 
Across-slope shape: Convex 
Parent material: Residuum weathered from metavolcanics 

Typical profile 
H1 - 0 to 9 inches: loam 
H2 - 9 to 18 inches: clay loam 
H3 - 18 to 37 inches: clay 
H4 - 37 to 60 inches: cemented 
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Custom Soil Resource Report 

Properties and qualities 
Slope: 15 to 30 percent 
Depth to restrictive feature: About 18 inches to abrupt textural change 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: Very low (about 2.9 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: D 
Ecological site: CLAYPAN (R015XD115CA) 
Hydric soil rating: No 

Minor Components 

Felta 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Laniger 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Suther 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Toomes 
Percent of map unit: 3 percent 
Hydric soil rating: No 

Rock outcrop 
Percent of map unit: 3 percent 
Hydric soil rating: No 

TuC-Tuscan cobbly clay loam, 0 to 9 percent slopes 

Map Unit Setting 
National map unit symbol: hfkh 
Elevation: 200 to 1,000 feet 
Mean annual precipitation: 30 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 225 to 250 days 
Farmland classification: Not prime farmland 

25 



Custom Soil Resource Report 

Map Unit Composition 
Tuscan and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Tuscan 

Setting 
Landform: Terraces 
Landform position (two-dimensional): Footslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from basic igneous rock 

Typical profile 
H1 - 0 to 9 inches: cobbly clay loam 
H2 - 9 to 17 inches: very gravelly clay 
H3 - 17 to 21 inches: indurated 

Properties and qualities 
Slope: 0 to 9 percent 
Depth to restrictive feature: 10 to 20 inches to duripan 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting fayer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: Very low (about 1.9 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: D 
Ecological site: SHALLOW ROCKY (R015XD132CA) 
Hydric soil rating: No 

Minor Components 

Clough 
Percent of map unit: 4 percent 
Hydric soil rating: No 

Diablo 
Percent of map unit: 4 percent 
Hydric soil rating: No 

Goulding 
Percent of map unit: 4 percent 
Hydric soil rating: No 

Clear lake 
Percent of map unit: 3 percent 
Landform: Depressions 
Hydric soil rating: Yes 
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APPENDIX8 

EROSION AND SEDIMENT CONTROL 

A. SEEDING AND MULCHING 

1. When required: Any ground disturbed by quarry activity but not a part 
of quarry op·erations protected by peripheral erosion control measures 
shall be seeded and mulched according to the following requirements. 

2. Seed mixture: 
Common Name Scientific Name Pounds PLS 
Yarrow Achillea millefolium 2 PLS per acre 
California brome Bromus carinatus 10 PLS per acre . 
Blue wild rye Elymus glaucus 5 PLS per acre . .. 
Creeping wild rye Leymus triticoides 4 PLS per acre:.,: 
Deerweed Lotus scoparius 2 PLS per :acre:, ... ,_. 
Pine bluegrass Poa secunda 4 PLS per acre 
Three-weeks fescue Vulpia microstachys 5 PLS per .acre ·' . ·. ··-:. 

3. Mulch: Use clean and weed free straw.* ,, .. 

4. Mulch application rate: 2 tons per acre unless specified otherwise 

5. Timing of application: Seeding and mulch application should be done 
and completed before the onset of seasonal rainfall. Irrigation of 
sprouted seeds may be required if rainfall is insufficient to support 
vegetation growth. All erosion and sediment control work must be 
completed prior to October 15th

. 

* As an alternate, composted acacia may be used for mulch. The 
acacia plants should be chipped and mulched at a temperature 
sufficient to sterilize the compost. Alternate methods of sterilization 
may be used if the result is adequate to prevent propagation of 
additional acacia. 
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DRIVE STAKE 
18#-24" · (0.5-0.6m) 

NOTES: 

PLAN 

VIEW LOOKING UPSTREAM 

PROFILE VIEW 
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APPENDIX 9 

A-1: Looking west annual grassland NE of quarry pond. A-2: Annual grassland with riparian woodland in background. 

A-3: Near NE portion of site showing ruderal ( disturbed) habitat. A-4: Looking south showing proposed cultivation area. 

A-5: Former access road and mixed forest habitat at SE corner. A-6: Typical view of annual grassland and mixed forest habitats. 

Quarry Parcel 
585 Trinity Road 
Glen Ellen, CA 

PHOTO PLATE A 



B-1: Riparian woodland habitat at NE comer of site. 

B-3: View of quarry pond and mixed forest in background. 

B-5: View of west edge of site and off-site road after fire. 

Quarry Parcel 
585 Trinity Road 
Glen Ellen, CA 

PHOTO PLATE B 

B-2: Perennial drainage just off-site to the west of the site. 

B-4: Access road to sou.th end of quarry showing mixed forest.. 

B-6: View of fire cleanup at northwest comer of site. 
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DESIGN CRITERIA & ASSUMPTIONS: 

This evaluation is based on the policies and procedures detailed in Flood Control Design Criteria, Revised 

August 1983, issued by the Sonoma County Water Agency.  The hydraulic design of the individual 

drainage improvements is based on the rational formula (Q = C i A K) and is based on the 100-year, 15-

minute initial time of concentration storm.  A mean annual precipitation of 30 was used resulting in a K 

factor of 1.0. Rational Formula calculations for the 100-year storm are included based on the composite 

runoff coefficients for each tributary for sizing of the individual drainage improvements.  The calculation 

spreadsheets are attached with this submittal. 

METHODS: 

For all watersheds, design discharge shall be determined by the use of the rational formula: Q = C I A K 

In which: 

Q = design discharge, cubic feet per second 

C = runoff coefficient 

 I = intensity of rainfall, inches per hour  

A = tributary watershed area, acres 

K = K factor 

Time of concentration shall be based on an initial time of 7 minutes for commercial or similar areas, 10 

minutes for lots smaller than ½ and 15 minutes for lots of ½ acre and larger. 

 





Weir Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Oct 29 201 B 

(P) 24 INCH STAND PIPE - POC 1 

Rectangular Weir Highlighted 
Crest = Sharp Depth (ft) = 0.54 
Bottom Length (ft) = 6.28 Q (cfs) = 8.190 
Total Depth (ft) = 1.00 Area (sqft} = 3.36 

Velocity (ft/s) = 2.44 
Calculations Top Width (ft) = 6.28 
Weir Coeff. Cw = 3.33 
Compute by: Known Q 
Known Q (cfs) = 8.19 

Depth (ft) (P) 24 INCH STAND PIPE - POC 1 Depth (ft) 
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Channel Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Oct 29 2018 

(P) 24 INCH HDPE - POC 1 

Circular Highlighted 
Diameter (ft) = 2.00 Depth (ft) = 1.03 

Q (cfs) = 8.190 
Area (sqft) = 1.64 

Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.00 
Slope(%) = 0.40 Wetted Perim (ft) = 3.21 
N-Value = 0.012 Grit Depth' y C (ft) = 1.02 

Top Width (ft) = 2.00 
Calculations EGL (ft) = 1.42 
Compute by: Known Q 
Known Q (cfs) = 8.19 

Elev (ft) Section 
Depth (ft) 

103.00 ~-----~-------.-------~----~- 3.00 

102.50 --+------+-------+------1---------1-- 2.50 

1.50 

--- --- · 

99.50 .._.1..-------'--------'-------___J'------------1.,__ -0.50 
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RECLAMATION PLAN

HYDROLOGY MAP-10 YEAR STORM EVENT

585 TRINITY ROAD, GLEN ELLEN

APN: 053-110-076
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