
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

GL03132 

Area Geothermal Supervisor's Office 
Conservation Division, MS 92 

345 Middlefield Road 
Menlo Park, CA 94025 

Memorandum 

To: INTERESTED PARTIES 

Acting 
From: Area Geothermal Supervisor 

Subject: S~pleme~~~LYJjill .. ~~QLOperat.i.QJ1, Aminoil USA, Inc., Multiple 
Well Drill Site No.3, Federal Lease CA-958, Geysers-Calis­
toga KGRA, Lake County, CA Ref: 1760 CA-958 POO Drill Site 
EA#87-8 

Aminoil USA, Inc., has submitted Supplement III (copy enclosed) to a 
previously appr~ved Plan of Operation '(approved November 1, 1974), in 
accordance with 30 CFR 270.34, to construct multiple well drill site, 
access road,.install steam transmission line, and drill two or more 2438 
meter (8,000')~ geothermal resource wells on Federal Lease CA-948, in the 
Geysers-Calistoga KGRA, Lake County, CA. 

Environmental Analysis 87-8 will be prepared for the proposed action by 
the office of the Area Geothermal Supervisor. A field inspection is 
tentatively scheduled for March 29, 1978, at the Union "76" Service 
Station in Middletown, CA. Uncertainties of weather or other conditions 
may require rescheduling. Those planning to attend should notify Ted 
Hudson, Santa Rosa District Supervisor, 777 Sonoma Ave., Room 213, 
Santa Rosa, CA (Telephone (707) 525-4326, FTS 623-1326), by March 22, 
1978. Only those responding by such time will be advised of later changes. 

All comments concerning the proposed action must be received no later than 
April 5, 1978, by: 

Area Geothermal Supervisor 
Conservation Division 
U.S. Geological Survey 
345 Middlefield Rd., MS 92 
Menlo Park, CA 94025 

We urge you to send written commentary and will appreciate hearing from 
you even if you are of the opinion that the existing regulations, lease 
terms, and operational orders provide adequat~ environmental protection. 



Further, we solicit your comments and suggestions on the proposed action. 
All comments will be given serious consideration in the preparation of 
the Environmental Analysis and any subsequent conditions of approval. 

The Area Geothermal Supervisor's Office will not send a draft Environ­
mental Analysis to interested parties for review for the proposed action. 
Certain parties however, such as the surface managing agency, the lessee, 
GEAP, and USFWS will receive a copy of the completed EA. Other interested 
parties will not receive a copy of the final EA unless such parties comment 
on the proposed action in writing or request a copy of the particular EA 
pursuant to the Freedom of Information Act. Copies of Environmental 
Analyses are available for inspection during normal business hours at the 
Area Geothermal Supervisor's Office, the Santa Rosa District Geothermal 
Supervisor's Office, and the Ukiah BLM District Manager's Office. 



INTERESTED PARTIES FA #87-8 
Geysers-Calistoga KGRA 
Lake County, California 

Aminoil USA 
Plan of Operation 

Supplement III for a multiple well drill pad site, segments of a steam 
transmission pipeline, and two or more geothermal resource wells (Federal 

Lease CA-958) 

U. S. Bureau of Land Management 
District Office 
555 Leslie StreeL 
Ukiah, CA 95482 
(707) 462-3873 

USGS-Conservation Division 
Attn: Ted Hudson 
District Geothermal Supervisor 
777 Sonoma Ave., Federal Bldg., Rm 213 
Santa Rosa, CA 95404 
(707) 525-4326 
FTS: 8-623-1326 

USGS-Conservation Division 
Conservation Manager, Western Region 
Attn: Environmental Staff 
345 Middlefield Road, MS 80 
Menlo Park, CA 94025 
(415) 323-8111, Ext. 2093 
FTS: 467-2093 

USGS-Conservation Division 
Attn: Henry Cullins 
Area Geologist, Pacific ARea 
345 Middlefield Road, MS 80 
Menlo Park, CA 94025 
(415) 323-8111, Ext. 2563 

FTS: 467-2563 

Geothermal Environmental Adv. Panel 
Attn: Max Crittenden, Chairman 
345 Middlefield Road, MS 75 
Menlo Park, CA 94025 
(415) 323-8111, Ext 2317 
FTS: 467-2317 

U.S. Bureau of Land Management 
State Director 
Federal Office Bldg. 
2800 Cottage Way, Rm E-2841 
Sacramento, CA 95825 
(916) 484-4676 

FTS: 468-4676 

U.S. Bureau of Land Mana~ement 
Geothermal Specialist 
Attn: Theodore N. Holland 
Denver Federal Center, Bldg 50 (D-3) 
Denver, CO 80225 
(303) 234-5098 
FTS: 234-5089 

U.S. Fish and wildlife Service 
Office. uf Biological Services 
Attn: L. A. Mehrhoff 
Geothermal Advisor - Region I 
4620 Overland Road, Rm 210 
Boise, Idaho 83705 
(208) 834-1931 
FTS: 554-1931 

U.S. Fish and wildlife Service 
Attn: Felix Smith, Field Supervisor 
2[,00 Cottage Way, Rm E-2727 
Sacramento, CA 95825 
(916) 484-4731 
FTS: 468-4731 

U.S. Department of Energy 
Div. of Geothermal Energv, 3rd Floor 
Attn: A. G. Follett 
20 Massachusetts Ave., N1ft7 

Washington, D. C. 20545 
(202) 376-1690 
FTS: 376-1690 

U.S. Environmental Protection Aaency 
Environmental Monitoring & Support I 
Attn: Michael O'Connell 
P.O. Box 15027 
Las Vegas, NV 89114 
(702) 736-2969 

FTS: 595-2969 

State of California 
Dept. of Fish & Ga~e 
Attn: Don Lollock 
1416 Ninth St. 
Sacramento, CA 95814 

~n6) 455-1383 
FTS: 465-1383 

'f 



State of California 
Dept. of Fish and Game 
Attn.: John Emig 
P.O. Box 47 
Yountville, CA 94599 
(707) 944-2443 

State of California 
Division of Oil and Gas 
Attn: Jack Miller 
240 "D" coddington Center 
Santa Rosa, CA 95401 

State of California 
Dept. of Parks and Recreation 
States Resources Agency 
Attn: Knox Mellon, SHPO 
P.O. Box 2390 
Sacramento, CA 95811 
(916) 445-2358 

State of California 
Calif. Regional Water Quality 

Control Board 
North Coast Region 
Attn: David Snetsinger 
1000 Coddington Center 
Santa Rosa, CA 95401 
(70n545-2620 

State of California 
Water Resources Control Board 
Attn: Alvin Franks 
P.O. Box 100 
Sacramento, CA 95801 

Sonoma County Planning Director 
Attn: Tom Cordill 
County Adim. Bldg., Room 105A 
255 Mendocino Ave. 
Santa Rosa, CA95401 
(707) 527-2412 

Lake County p'lanning Director 
Attn: Don Johnson 
255 N. Forbes St. 
Lakeport, CA 95453 
(707) 263-5471, Ext. 248 

State of California 
Governor's Office of Planning 

and Research 
State Clearing House 
Attn: Bill Kirkham 
1400 Tenth St. 
Sacramento, CA 95814 
(916) 445-0613 
FTS: 465-0613 

AMAX Exploration 
Attn: Larry Hall 
4704 Harlan St. 
Denver, CO 80212 
(303) 433-6151 

Anadarko Production Company 
Attn: John Syptak' 
P.O. Box 1330 
Houston, TX 77001 
(713) 526-5421 

Calif. Energy Company, Inc. 
Attn: Paul V. Storm 
P.O. Box 3909 
Santa rosa, CA 95402 
(707) 526-1000 

Chevron USA, Inc. 
Attn: J.G. Turner/P. Smith 
P.O. Box 3722 
San Francisco, CA 94119 
U.15) 894-2726 

Dresser Ihdustries 
}~GCOBAR Division 
Attn: Jim Fox 
475 17th St., Suite1600 
Denver, CO 80202 

Earth Science Laboratory 
University of Utah Research Institute 
Research Park 
391Chipeta Way 
Salt Lake City, UT 
(801) 581-5226 



Energy and Natural Resources Consultants 
Attn: Richard Jodry 
P.O. Box 941 
Richardson, TX 75080 

Geothermal Power Corp. 
Attn: Frank G. Metcalfe 
P.O. Box 1186 
Novato, CA 94947 
(415) 897-7833 

GeothermEx, Inc. 
Attn: James B. Koenig 
901 Mendocino Ave. 
Berkeley, CA 94707 
(415) 524-9242 

Getty Oil Company 
Attn: Dan W. Sparks 
P.O. Box 5237 
Bakersfield, CA 93308 
(805) 399-2961 

Gulf Mineral Resources Co. 
Exploration Department 
Attn: E.W. Westrick 
1720 S. Bellaire st. 
Denver, CO 80222 
(303) 758-1700 

Hydro-Search, Inc. 
Attn: Virgil Wilhite 
333 Flint St. 
Reno, NV 89501 
(702) 322-4173 

ICF, Inc. 
Attn: Doug Fried 
1990 M Street, NW 
Washington, D.C. 20036 
(202) 785-3440 

Mr. Clyde E. Kuhn 
2207 Carroll St., Apt. 3 
Oakland, CA 94606 
(415) 451-3714 

Magma Power Company 
Attn: Dick Foss/Tom Hinrichs 
631 S. witmer St. 
Los Angeles, CA 90017 
(213) 483-2285 

Mr. Jack McNamera 
Law Center, Room 422 
University of Southern California 
Los Angeles, CA 90007 
(213) 741-7569 

Occidental Geothermal, Inc. 
Attn: B.J. Wyant 
5000 Stockdale Highway 
Bakersfield, CA 93309 
(805) 327-7351 

Phillips Petroleum Company 
Attn: R.L. Wright 
P.O. Box 752 
Del Mar, CA 92014 
(714) 755-0131 

Republic Geothermal, Inc. 
Attn: Dwight Carey 
P.O. Box 3388 
Santa Fe Springs, CA 90670 
(213) 945-3661 

Republic Geothermal, Inc. 
Attn: J.L. Sheidenberger 
2544 Cleveland Avenue 
Santa Rosa, CA 95401 
(707) 527-7755 

Shell Oil Company 
Attn: Fred Nantker 
Worldway Center 
P.O. Box 92047 
Los Angeles, CA 90009 
(805) 648-2751 

Sunoco Energy Development Co. 
Attn: C.T. Clark, Jr. 
12700 Park Central Pl., Suite 1500 
Dallas, TX 75251 
(214) 233-2600, Ext. 515 



Thermal Power Company 
Attn: K.R. Davis 
601 California Street 
San Francisco, CA 94108 
(415) 981-5700 

Union Oil Company of California 
Geothermal Division 
Attn: Neil J. Stefanides 
Union oil Center, Box 7600 
Los Angeles, CA 90051 

Union oil Company 
1250 Coddington Center 
P.O. Box 6854 
Santa Rosa, CA 95406 
(707) 542-9543 

bce: Subj. file 1760 CA-958 (EA#87-8) 
OPE (3) 

ENG 
ENV 
Reading file 101-02 



February 3, 1978 

U. S. Department of Interior 
Geological Survey 
Conservation Division 
345 Middlefield Road 
Menlo Park, CA 94025 

Attention: }Olr. Reid T. Stone 
Area Geothermal Supervisor 

Gentlemen: 

AMlNO)L US.~\ 

Pursuant to 30 CFR 270.34, enclosed in triplicate is Supplement III, 
which further supplements and amends the Aminoil USA, Inc. (formerly 
Burmah Oil and Gas Company) Plan of Operation and Supplement I to the 
Plan of Operation for Federal Lease Unit 10 CA 958, submitted September 
26, 1974 and October 10, 1974 and approved by USGS letters of October 
10, 1974 and November 1, 1974 respectively. 

Sundry Notice will be filed pursuant to 30 CFR 270.72 for specific 
construction pl'ojects as defined in Supplement III to the Plan of 
Operation under separate cover. Sundry Notices will be appended with 
appropriate soils engineering and geological investigation reports, 
construction and design specifications and engineering drawings. 

An application for Permit to Drill (form 9-331 c) will be filed pursuant 
to 30 CFR 270.71 under separate cover for the respective CA 958 and CA 
956 wells. The application for Permit to Drill \'lill be appended with a 
drilling program surf.mary, appropriat.e references and a plat showing "ell 
locations. 

Lease Unit. 10 CA 958 and lease Unit 8 CA 956 "ere included in the aTea 
covered by the "Environmental Impact Report, Castle Rock Spr.ings, Geothermal 
Steam Area, Burr:w.h Oil and Gas Company (now Aminoil USA, Inc.), Lake County, 
California", prepared by Atlantis Scientific August 22, 1975 and ceTtified 
by the County of Lake, ~larch 18, 1976. 

Upon approval of the Plan of Operation, both the USGS ancl the BL:,I ",ill be 
notified by ,\minoH prior to commencement of any, operations. 

Yours very truly, 

CEI1: aa 
ENe: 

--



p~~ OF OPERATION 
SUPPLHIE~l' III 
3 February 1978 

Lease Unit 10 CA 958 
Geysers Area KG~4 

Lake & Sonoma Counties 
California 

30 CFR 270.34 

Aminoil USA, Inc. 
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AMINOIL USA, I~C. 
PLAN OF OPE:P';;TIO:; 

LEASE UNIT 10 CA 958 
supp LEME:-'! II I 

Pursuant to 30 CFR 270.34, Aminoil USA, Inc., formerly Bu;mah Oil and Gas 
c.ompany, hereby submits a third revision 'dhich further supplements and 
amends the Plan of Operation for Leese Unit 10 CA 958 submitted Septeinber 
26, 1974 and approved October 10, 1974 and the Supp 1 emen t· I to the Pl an 
of Operation for Lease Unit 10, C~ 958 sub~itted October 9, 1974 and 
approved November 1, 1974. 

Aminoil USA, Inc. has been duly designated operator of Lease Unit 10 CA 958 
by the lessee, Occidental Petro1eu::: Corporation (designation of Operator, 
September 25, 1974). 

Project Description 

Aminoil USA, Inc., Geothermal Division, proposes to construct an access road, 
a multiple I"Ie11 drill pad site, seg:::ents of a steam transmission pipeline-and----­
drill b/o or more geothermal resource ,,.;211 s to a depth of + 8000 feet f)'om 
Lease Unit 10 CA 958 in the Geysers KG?-A, Lake and Sonon13 Counties, Califor-
nia (E~hibit A). The planned drill pad sit~, access road and pipeline seg-
ments are shOl·m on Exhibit "B II

, \-Ihich also depicts the topography of the 
leased and surrounding lands, boundary of Federal Lease Unit 10 CA 958, bound-
ary of Federal Lease Unit 8 CA 955, drainage pattenls, existing road systems, 
elevations and section lines and existing Aminoil \-Iells. 

The proposed multiple ~Iell pad site is to be constructed on Lease Unit 10 CA 
958 at a 10cati0n being approximately 750 feet north and 1650 feet east of the 
southwest corner of Section 34, Township 11 ~orth, Range 8 West, MOB & M, 
Sonoma County, California. Locatiorl for the drill pad vias selected and desig­
ned to utilize existing topographic features and to minimize grading and 
environmental impacts. All proposed earthwork has been designed to provide 
bal anced cuts and fi 11 s. Sundry noti ce \-/as filed l'/ith the United States 
Depart~ent of Interior, Geological Survey, ~enlo Park, June 1, 1977 and approved 
June 28, 1977 providing for Notice of Intention to excavate three exploratory 
trenches in the vicinity of the proposed pad site to determine soil suitability 
and stability. The "Soil Engineei'ir.g and Geological Investigation ll performed 
by Hm'/ke Engineers, San Fl'ancisco, California (copy on file l'/ith USGS, 1-19nlo 
Park), resulted in the determination that with propel'ly engineered cuts anct 
fills and drainage, a stable drill site and waste disposal sump could be 
constructed at the proposed location. Careful geological reconnaissance of the 
proposed site has revealed no evidence of landslide or soil creep within the 
areas of major construction. Of the tl-/O 1-:e11s nOl-1 proposed to b-e drilled from 
the pad site, the CA 958 well is proposed to be drilled to a bottom hole loca­
tion on Lease Unit 10 CA 95g and the CA 956 well to be directionally drilled to 
a bottom hole location under Lease Unit 8 CA 956. 
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The proposed access road extends approximately 2700 feet, co~~encing at a 
point along an existing road being approximately 1150 feet north and 2100 
feet \.;cst of the southeas t corner of Section 34, TOI·mshi p 11 North, Range 
8 West, MOB & M, Sono~a County, California and traverses in a general 
southwesterly direction across Lease Unit 8 CA 956 and Lease Unit 10 CA 
958 to a point terminating at the proposed well pad site. The proposed 
road alignment is to follow the natural contours of the land with grades 
limited to 15 percent and utilize any existing trails where possible to 
minimize environmental impacts. The road width is to be limited to the 
width required to provide for safe equipment operation and safely accomo­
date heavy drilling equipment. Turnouts are to be provided at strategic 
locations. The road has been designed to utilize balance cuts and fills 
wherever possible. 

Construction areas are to be stripped of vegetation and fills are to be benched 
and keyed into undi stu rbed gt'ound and co;npac ted to 90;,; of ASTN 0- 1557 -70 
"Noisture Density Relations Test for Soils". Upon completion of grading, cut 
and fill slopes are to be seeded and hydromulched to control erosion. 

The proposed pipeline segments are designed to eventually connect Federal 
Lease Unit 8 CA 956 and Federal Lease Unit 10 CA 958 steam wells with the steam 
transmission pipeline svstem for the Pacific Gas and Electric Co;-;;pany, Geysers 
Pm'ler Plant Unit 13 (Exhibit C). The pipeline segments, as snO\'/n on Exhibit A, 
will follow existing roadways wherever practical to minimize additional dis­
turbance and environmental Impacts. Where pipeline segments follow existing 
roadl'iays, some widening filay be required. ~Jhere such I,ddening is )'equired and 
~/here pipeline segments cross areas apart from roadl'/ays, vegetation \-;ill be 
cleared to ground level preserving· pI ant root systems wherever possible and 
practical to promote rapid regrowth. Pipeline support intervals, expansion 
loop intervals and general pipeline construction and installation will be in 
accordance with design specifications as prepared by Hawke Engineers, San 
Francisco, California and the American National Standard Code for Pressure 
Piping, POI'/er Piping, ANSI B-31.1, 1977 Edition, published by American Society 
of Mechanical Engineers. 

All proposed new construction including drill pad site, access road alignment 
and pipeline segment routes Hill be flagged for appropriate inspection by USGS 
and BU1 personnel prior to commencement of ope)'ations. 

As specified in each geothermal lease, a competent archeological firm vias 
consulted and has performed an archeological reconnaissance of A~inoil 's Federal 
leaseholds. The report "Archeological Assessment of Cultural Resources of Geo­
thermal Leaseholds in the Lake and Sonoma Counties, California" prepared by Ann 
S. Peak, Consulting Archeologist, October 27, 1974, under Antiquity Permit No. 
74 Er-1 016 (copy on file l'lith USGS, /·lenlo Park), found that no a)'ciJeological 
sites \'Iere located within the proposed project area and determined that no 
impact on cultural resources would occur as a result of proposed construction 
of faci 1 iti es requ i red for the deve 1 op:nent of geother-ma 1 t'esources. Shou 1 d any 
artifacs be uncover-ed during construction activities, {Iminoil is prepa)'(~d to 
take appropriate mitigative measures as provided in the Supplement to the Plan 
of Operation for Lease Unit 10 CA 958 as submitted October 9, 1974 and approved 
by USGS letter of Uovembel' 1, 1974. 

A report to Shell Oil Company "Observations on Populations of the rare Streptan­
thus Morrisonii Complex in The Central and Southet'n Mayacmas Mts., Lake, Sonoma 
and Napa (ountles, California" by Dr. James A. Neilson, PhD., /-lay 15, 1977, 
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located a small population (15) of unidentified Streptanthus variant and a 
population (57) of Streptanthus majorii which extended onto Federal Lease 
Unit 8 CA 956 in the vicinity of the proposed access road and drill pad 
site. A rare plant survey (Exhibit D) Has conducted for 1\;lIinoil by ~:estern 
Ecological Services Company, San Rafael, California, along the proposed 
access road and well pad site between July 30 and August 19, 1977. A 
thorough search of the serpentine barrens along the construction route 
revealed no populations of the rare Streptanthus morrisoni; complex. The 
report, "A Rare Plant Survey of the Aminoil Well Pad Access Road:', BarbOlra 
Malloch, August 30, 1977, recognized the serpentine plant association as a 
unique feature of the California landscape and though the serpentine along 
the proposed construction route did not support any rare and endangered plant 
species, it did support a characteristic association of serpentine dependent 
species. The serpentine barrens, which support the most delicate of these 
plants, have been identified such that care can be taken where the access 
road crosses these sites to minimize the dist~rc,Jnce of any existing h::bitat. 

The major impact to these areas from installation of the pipeline seg~ents 
would result from the construction of pipeline supports. Construc~ion of 
pipeline supports requires minim~m areal disturbance and in most cases, where 
necessary, design parameters v/ould be sufficiently flexible to a11o'" conside­
ration of specifically sensitive locations. 

Water Supply And Road Building Material 

Water supply for the construction and drilling operations defined in the p~'~_ ~ 
ject would be imported by pipeline or vehicle fro:;] SOUl'ces off jlJllinoil's 
Federal leased lands and stored in close pl'oximity to the pl'oject apel'ations 
in a container of suffi cient capacity to allo'" for continuous uninterrupted 
opel'ati ons. 

Source of road building materials would be as stated in the Supple~2nt I of 
the Plan of Operations for Lease Unit 10 CA 958 dated October 9, 1974. All 
earth movement including, but not limited to roads, drill pads and susps and 
all rev~getation activities will be done in accordance with any Bureau of Land 
Nanagement, Ukiah District Office recolfullendations. 

Camp Sites, Air Strips and Other Supporting Facilities 

Completion of the project as proposed does not alter Aminoil 's plan to utilize 
its support facilities located on adjacent private lands. No new support 
facilities other than those included in the project definition are presently 
comtemplated by Aminoil to be constructed on Fedel'al lands .. 

Topogr~)ic Features An~ Drainage Patterns 

In general, the al'ea to be disturbed by the project lies at elevGtions fro:a 
2900 feet to 3300 feet. Drainage from the major construction area is basically 
by unamed ephemeral tributGries 'r/hich empty into the upper reaches of Big 
Sulphur Creek. 

Methods For Disposing Of Waste Material 

Haste Disposal for the project 1·1i11 be in accol'dance l'/ith methods desCl'ibed in 
the Supplement I to the Plan of Operation for Lease Unit 10 CA 953 submitted 
October 9, 1974 and approved November 1, 1974. 
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Measures For The Protection Of The Environm2nt 

Measures for Protection of the Environment will also be in accordance with 
provisions as described in the Supplement I to the Lease Unit 10 CA 958 
Plan of Operation. Contingency plans for (1) Emergency Accidental Spills 
and Discharge Control Procedures, (2) Emergency Fire Control Procedures, 
(3) Hydrogen Sulfide Contingency Plan and (4) Blo'dout Contingency Plan \>Iere 
fon-Iarded under covel' letter of July 26, 1977 and are on file at U. S. Depart­
ment of Interior Geological Survey, Conservation Division 1-1S 92, Nenlo Park, 
Cal ifornia. 

All other comments as contained in the Aminoil US,I\ (Burmah Oil and Gas Company) 
initial Lease Unit 10 CA 958 Plan of Operations as submitted September 26, 1974 
and approved October 10, 1974 and the Supplement I to the Plan of Operation 
lease Unit 10 CA 958 submitted October 9. 1974 and approved November l, 1974, 
continue to be applicable. 

faa 2/2/78 



Aminoil U~A '"" . ) Inc. 

GEYSERS KG RA 
SONOMA COUNTY CALIFORNIA 

REGIONAL MAP SHOWING 
PROPOSED WELL LOCATIONS 
U.S. LEASE UNIT lO(CA-958) 

AUTHOR: G.A.F. DIVISION: GEOTHERMAL RESOURCES 

ORWN. BY: E. R. M. DE.?T.: PRODUCTION llWG. NO. 

DATE: JULY 21,1977 SCALE: I"· 4000' SR-IFD3-39-301 --_ .. _-----
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Sept. 3, 1977 

Hr. C.E. 1/oods 
AlHNOIL 
P.O. Bo;;: 11279 
Santa Rosa, CA 95406 

Dear Hr. Woods: 

EXHIBIT 0 

Enclosed is the rare plano!; study you request.ed and rec<mtly 
completed by Mr. Ralph Osterling, and a statement fo~ 
professional consulting services. 

The report discusses the presence of the rare Stpenanthus 
species; the iudi victuals collected on the site -1fere ta;.;:en 
to the University of California Herbarium for verification: 

. Unreasonable delays lv"cro cnco1.mter0d bec-3....-rse experts ';vere 
absent and because there were very fine differences in rare 
versus non-rare species. Those collectoQ on-site liere con­
firrjed as the non-rare species. 

A population of rare and endangered Btrenanthus presently 
exists approxinately 150 feet dOI~hill from the proposed 
road inter3ection. It is imJ1erative that the road ,junction 
not be moved and that constrllction activities avoid that 
flat at all costs. 

Nr. Osterling extends his appologies for ~he delay in 
completing the report. If you have any ~uestions please 
dOllft hesitate to contact ns or Mr. Osterling. 

Sincerely yours, 
:"fES'l'[5H.N ECOLOGICAL SEIlVICES CONPAl-i"'Y 

g1f-vo;j- P-i~~ 
Jeffrey rr~ Peters 
Principal 

Enclosure 

n.:J~0(;J! re,)c,/~::e 1·1'ient,J~ie3 ' ]:-;,8":;';:· e'i -:-;: ... ::"::n . ~2:~: ''3j 9·--\I.-C· ..... '-·~?;·-' .'J 
s!t.j,e3 . e.·..,,"/r'Jn:::·=;r~~:)· ·--r:-;n:::':;0rY"1S"':· :o9;.c: ~-::''''y ,:i"'.~'~ -, ~ 

4340 REDWOOD HIGHv\lAv' SUITE 145· Sl\N ["<AFAEL, CALIFORi',JIA 94903 . TELEPHONE (415) 479-9392 



r'l, PARE PLAJIT SURVEY OF THE PR,)POSED ;1.iWl0IL ACCESS ROAD 

Barbara j'lalloch 
August 30, 1977 



A R.1\?cS PLM,:T SURVEY OF THI!: AMnWIL HELL PAD ACCESS ROAT) 

Introduction 

Bet"'leen July 30 and August 19, 1977, a rare plant survey I'ras 
conducted along a proposed access road to an Aminoil ,'lell P'3.ct si teo 
The obiectives of the survey ,.rere to deteTmine which Tare plants 
are knmrn to occur in the vicinity of the proposed road, to cO'1d1l.ct 
a field sUTvey of the proposed Toute itself for rare plant species, 
and to identify areas which support rare or unusual species. 

For the pruposes of this report, a plant is defined as rare 
if it auuea:rs on the main list of the Californi.a Fative Plant 
Society-'~ (CNPS) Inventory of Bare and f:i:rd8.n c(erecl V8.8culRr P18.ntl=; 
of Ca11for~ia. The inventory lists about 700 species which are 
rare in California. 

!'laterials and I1ethods 

Naps prepared by the Cr-~PS "Tere referred to in order to deter-' 
mine which rare plants have been 1{no~m to occur Ivi thin three miles 
of the proposed access road. Ecological information of their 
habitat Nas assembled from floral JIlanuals. 

The site survey \Vas conducted by Nalking the proposed route 
and scanning for rare or unusual plants within 20 feet of the 
fla~ged centerline of the road. Notes were taken on habitats, 
species present, and other features. 

Plants "rere te.l,en to the Uni vers i ty of Call fornia herbari. urn 
at Berkeley for verification. by taxo'1oro1c experts. 

Results and Discussion 

Based on inforrrati on from the CNPS maps an~J Inventory, tFO 

rare sp~cies are ImO'tlh to occur in th·':! re;;:;i.on of the study are::i. 
These are the Cobb Hountain luptne, Lupinus serlcatus, and. the Conta~t 
Nine streptanthus, Streptanthus brechiatu.s. 'l'he lupine I 8 hab1. t c9t 
is open wooded slopes in mixed ever~reen and yellow pine forest. 
It is cormonly found where logging or other human activitjes have 
removed canopy and some understory and where there is sorre bare sojl. 
The streptanthus is a serpentine endemic; that is, it is fou~rt 
only on soils derived from the parent material serpentine. It OCCUrS 
on serpentine barrens where the 80il is poorly formen, thin al1d 
roc]cy, and "There feN other plants can survi.ve. Both speci es aTe 
hiFhly restricted geographically, the streptanthus moreso than the 
lupine. 

In addition to the plant 10caUttes recorded by the Ct:PS, 
Dr. James ~;eilson has repcrted the occurel1ce of anoth~Y' rar8 
species from the viCinity, 3tr~ptanthus Tl'orrtsontl, another ser­
pentirne endemic. Dr. Neilson ha;~ pointed out some of the taX0'10m\ c 
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problems associated with the ~. morrison~1 cO~Dlex and 1s preR~ntly 
prepa~i~~ a revision of the group. U~tl1 such a revis10~ '8 ~cc~n~o~ 
vfidely, the most recent by F.',L Heffmann rerr'li",s thA.,-l.of'-I",4H.,-o "'nT'" 
on the group §trentanthus. 

The proposed access road is located in the sO'J.thw:~st Q ' 18.,..te,.. 
of Sectio~ 34, Township 11 North, Hanxe 8 ~est. It extends about 
3000 feet from the ridxeline road to the well pad stte, with an 
elevational drop of 273 feet. (Fi~ure 1). A departure frorr the pro­
nosed route was ta~en . from the ~ route near the well pad site. No 
fla€ging could be found for the last 300 feet of the roa0. Along 
this ~~all portion of the road, a thorouxh search was made of the 
general vicinity of the road route as shown on the map. 

The proposed road route crosses mairly serpentine cha1':;a~ral. 
DO:'linant species include Stanford manzanita (A">"ctostanh:;los sT;.stn­
ford 18.Y'.a ) , - lea ther oak (Q,uercus 9:YTata) and :epson f s cea:"oth~ 
(Ceanoth1J.s .1e'Osonii). The chaparral is broke:1 by many sITall to 
la~~e barre~s where sernentine talus is ve~9~ated only by 8~all 
her"8aceous species of squirreltal1 (S:ita:'110'1 !o:!st">"i:s.), sic\;'le­
leaved onion (AlIi un falci fol i UD) and strenta~thus (Streuta:-:thlJs 
brewerl). Portions of the proposed access ~oad cross small sta'1ds 
of Mcl~b cypress (Cu'Oressus ~acnabiaha) and ~nobcone pine (Pinus 
attenuata) and where the soil is better develoned and moisture more 
available, there are small meadm'Ts supportinr: ;711d oats (A"e,.,a sp.) 
and yampah (Perideridia sp.). At the end of the road near the 
proposed well pad site the vegetation ~rades into a mixed ever-
green .forest associati on, includin" blp.c', oa~, (Quercus 1.;ello7~i i ') --.~~­
and California bay (l'r.:bellularla c9.Efo-rn:ica). In an tnte~;lttent 
stream bed about 200 feet uustream froc the nrouosed well nad 
s1 te are several large ",hl t~ alders (AJ )')'J.S o:"'eQ".9.'1a). One 18 0"8">" f,n 
feet tall and has a basal diamet'er' 01'-)) inches. 1 t is one of the 
largest the author has observed in The Geysers area. 

A thorough search of the serpentine barrens revealed that 
only the ';'iidesnread sernentine endemic, S. breNeri, i'Tas present 
along the p~op~sed acce~s route. All plants observed i'rere a'1nuals, 
had small ':ihite flo'tTers 1'7ith purplish 'Te:'ation, and puxpli.sh calyces. 
The siliques were somewhat recurved to reflexed. Due to the late­
ness of the survey, most of the pla:1ts were in fruit and had he~un 
to drop their leaves. Compa.rison Nt th herbari un Tnaterial permi ttert 
positive identification,by taxonomjc experts. 

Summa-ry of ATeas of Snecial Int~r~st 

The intermittent stream above the well pad site is R'" erRa 
of special interest because of the lar~e ard very old ~hlta'~l~p~R 
supports. The trees aT'e irepressive because of their slze anrt the1r 
remoteness from other alders. 

The serpentine plant association is a tmique feature of the 
California landscape. Although this serpentine alonv the propose~ 
access road si te does not snpport and rare ar.cl enda~,((ered plBnt 
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species, it does support a charact~~jstjc assoc1at, i on o~ S~~b~~­

t~ne-dependent spectes. The serr~ntl~q bar~~ns, th~ l~ast s~ahl~ 
substratUD, support the most del'cat~ o~ these plants. It is 
recommended that the road be carefully constructed across the 
barrens to minimize disturbance of the habitat. 





pas:;e 5 

REPERENCES 

Abrams, L. 1951. An Illustrated Flora of the Pac1.f1.e States •. 
Stanford University Press. 4 'Vols. 

Hunz, P.A., and.D.D. Keel<; 1968. A Cali.fornia Flora. TJ.C. P-.:-ess. 
1681 pp. 

Po'tre1l, W.:1. (ed.) 1974. Inventory of Rare and Endan~erE'rl 'lTaseula-r­
Plants of California. CNPS, 56 pp. 

.:. 


