
Memorandum 

To: 

From: 

Subject: 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Area Geothermal Supervisor "s Office 

Conservation Division, MS 92 
345 Middlefield Road 
Menlo Park, CA 94025 

Interested Parties 

Area Geothermal Superv~sor 

GL03133 

JJl.N 1 1979 

plan of Operation, Aminoil USA, Inc., Federal Lease CA-·1862, 
Geysers-Calistoga KGRA, Lake and Sonoma Counties, CA • 

. 
Aminoil USA, Inc. has sunmitted a Plan of Operation for Exploration in 
acc0rdance with CPR 270.34 to construct one multiple well drill pad site 
and to drill one or more exploratory wells on Federal Lease CA-1862, 
Geysers-Cali'stoga KGRA, Lake and Sonoma Counties, CA. A copy of the 
Plan of Operation 1s attached for your revi~w- and fi'les'. 

An Environmental Analysis (EA#130-9I will be prepared by the Office of 
the Area Geothermal Supervisor for the proposed action. 

You are invited to participate in a field inspection being led by Ted 
Hudson, Santa Rosa District Geothermal Supervisor, USGS, on June 14, 1979. 
Participants are asked to meet at the Chevron Service Station in Middletown, 
California, at 9 a.m~, ·June l4~ 1979. 

All comments concerning the proposed actions should be received no later 
than June 24, 1979, by: 

UNIVERSITY OF UTAH 
INSTITUTE 

LAB. 

Area Geothermal Supervisor 
US Geological Survey - Conservation Division 
345 Middlefield Road - MS 92 
Menlo park, CA. 94025 

Tel: (415) 323-8111, Ext. 2848 (FTS: 467-2848) 



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 adequate 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 Environmental 
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 the Environmental Analyses 
are available for inspection during normal business hours at the Area 
Geothermal Supervisor's Office, the Santa Rosa District Geothermal Super
visor's Office, and the Ukiah BLM District Manager's Offices. 

Attachment 
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Plan of Operation - Exploration 
Lease Unit 7 CA1862 

Supplement III 
23 April, 1979 

Sections 21, 27, 28 and 29, TllN, R8\'l 
Geysers Area KGRA 

Lake & Sonoma Counties, California 

Aminoil USA, Inc. 
Geothermal Resources Division 

P. O. Box 11279 
Santa Rosa, California 95406 

(707) 527-5332 

Plan proposes the construction of one multiple ",ell drill pad site and the drilling 
of one or more geothermal rC'sourcC' \\'ells to evaluate the potential for geothermal 

l'csource rcscrVl'$. 
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Introduction 

Pursuant to 30 CFR 270.34, Aminoil USA, Inc. (formerly Burmah Oil and Gas Company) 
hereby supplements its Plan of Operation Lease Unit 7 CA1862, Geysers Area KGRA, 
Lake and Sonoma Counties, California, submi tted ~!ay 14, 1975 and approved July 7, 
1975. 

The USGS Environmental Analysis, Geothermal Lease, CA1862, Burmah Oil and Gas Com
pany (noh' Aminoil USA, Inc.), The Geysers Calistoga KGRA, California, July 7, 1979 
is hereby referenced and made a part of this Supplement. 

Aminoil USA, Inc. nm." proposes to construct a multiple well drill pad site and drill 
one or more geothermal resource wells to a depth of + 2440 meters (8000') on the 
westerly parcel of Lease Unit 7 CA1862 in Section 28: TIlN, R8W, Geysers KGRA, Lake 
and Sonoma Counties, California. 

One well, CA1862 26-27, was completed on the easterly parcel of Lease Unit 7 in 
the SW-l/4 of Section 27, October 3, 1975. A second well CA1862 37-21 was completed 
on the westerly parcel of Lease Unit 7 in the SW-l/4 of Section 21 July 13, 1976. 
A third well i? currently being directionally drilled from an adjacent private lease 
into the easterly parcel of Lease Unit 7 to a bottom hole location in the SE-l/4 of 
Section 27, TIIN, R8W. 

The project defined by this Plan is proposed to help evaluate the potential for 
adequate .geothermal resource reserves on the westerly parcel of Lease Unit 7 CAl862 
.in Sections 21, 28 and 29, TllN, R8W to supply steam for operation of a 55 ~nv electric 
generation facility for up to 30 years. It is expected that one additional access 
road, drill pad site and the driliing of one additional well in the NE-l/4 of 
Section 29, TIlN, R8W will be required before resOurce reserves are adequately con
firmed within the parcel. A Plan of Operation for that well will be filed under sepa
rate cover follOlvjng completion of required geotechnicaJ studies. 

-1-
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I Project Location 

Aminoil USA, Inc., Geothermal Resources Division proposes to construct a mul
tiple well drill pad site along an existing improved access road and drill one 
or more geothermal resource wells to a depth of + 2440 meters (SOOO') to 
evaluate the geothermal resource reserves underlying the westerly parcel of 
Federal Lease Unit 7 CA1862, Sections 21, 2S and 29, TIIN, RSW, MOB & M, Lake 
and Sonoma Counties, California. 

The multiple well drill pad site is to be constructed on the east side and 
adjacent to the existing improved access road for the Lease Unit 7 CAl862 37-21 
well at a location being approximately 343 meters (1125 ' ) south and 1487 meters 
(4875 1 ) east of the NW Corner of Section 28, TllN, RSW, MOB & M. 

II ?roject Access 

Access to the project site is from highway 175 via Socrates Mine Road and the 
State Forest Service Road previously improved for access to the CAlS62 37-21 
well. 

The proposed drill pad site lies immediately adjacent to.the existing improved 
access road and no additional road construction with the exception of minor 
modification where the road accesses the drill pad site is expected. 

III Site Construction 

The proposed location for the drill pad site is on a l'elatively small ridge 
at an elevation of approximately 1031 meters (3380') and was selected because 
of its stability and advantageous topographic features which will minimize 
grading operations and other potential environmental impacts. 

The existing access road was constructed in 1975 and to date no failures have 
occurred along its entire length. The roadbed itself appears to be in excellent 
condition. 

The rock formations underlying the proposed pad site will provide adequate 
stability for well pad construction. A small landslide and som~ rock debris 
extend from the ridgeline to the proposed pad site. 1~e landslide debris 
appears to be relatively shallow and is not expected to effect the stability 
of the proposed site. Other landslides identified northeast of the proposed 
project should have no effect on construct~8n of the pad site other than to 
require careful planning for pad site drainage (Geologic Analysis, Hary K. 
Twichell, April, 1979). 

The construction of the pad site and temporary waste discharge pit will require 
the clearing ;md grading of + .8 ha (2 acres) of ground surface area. The sur
face area \\ill be cleared of-a11 vegetation and graded to drain to\,ard drainage 
di tches and structures pursuant to dr:lI\'ings and sped ficntions as provided hy 
Ha\\'I,(' Engineers, San Francisco, California. All proposed earth movelilent asso
ci:1ted with the project \dll be engiJlcen'd to provitiL' for halanced cuts :lIld fills. 
The construction area \dll be stripped of all topsoil anli debris :111d tht' topsoil 
stockpiled for later u~;e on cut and fill slopes. A1l brush \."il1 be chipped and 
spread over exposed soi 1 areas. All stumps, boulders and other such debri s \d 11 
be buried at locations outside of the limtts of engilH'l'rt'd fills and as SIH.'ci
fi('d by tIll' Supervising FngiIH'cr. TrCl'S and tree branches over 6 inchcs in 
diameter \\'ill bc cut for firc\\'Ood and stockpil<,'d at an offsite location. 
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GEOLOGIC i\Ni\LYSIS OF PROPOSED NELL LOCi\TION i\NO EXISTING i\CCESS ROi\O 
U.S. LEASE UNIT 7 WEST, GEYSERS KGRA, LAKE AND SONmlA COUNTIES 

The proposed well site is located in the southeastern corner of U.S. Lease Unit 7 
West. The pad will be constructed on a relatively small ridge at an approximate 
elevation of 3380 fcet. There is an existing road whick leaves the Socrates Mine 
Road south of Aminoil's CA 1862-1 well and tranverses northwest across a portion 
of U.S. Lease Unit 7 West to Aminoil's CA 1862-3 well. This road would provide 
access to the pad site. The area was examined to detcrmine the existence of any 
potential geologic hazards. 

The road to be used as the access road was constructed in 1975. No failures have 
occurred along its entire length. The roadbed itself is in excellent condition. 

The well pad will be constructed on a small ridge underlain by serpentinized 
ultramafic rock (Sp) and graY-Hacke melange (fsr). Even though these rock types 
have variable rock strengths, the area is considered stable for well pad construc
tion. Part of this ridge is covered by talus from the graY"Jacke melange and a 
small landslid~ (see geologic map). The landslide does not appear to be very thick 
Or extensive where it originates on the ridge. The rest of the landslide deposit 
occupies a depression between the main ridge to the west of the site and the ridge 
on which the pad will be built. Depending on the extent of this landslide, it \'Jill 
either be cleaTed away or stabilized befoTe construction of the pad. Other land
slides in the area have been identified (see geologic map). Their positions do not 
affect the stability of the pad site. Drainage ditches from the pad will avoid 
these hazards. . 

In sununary, an existing road, in excellent condition, will provide access to the 
pad site. The rock types underlying the pad site offer no stability problems. 
The only geologic hazards in the area are landslides. These hazards will either be 
cleared molay, stabilized, or avoided entirely. 

NKT/lp 
Attachments 

~rv;;1!.~ 
Mary Kl Twichell, Geologist 
Aminoil USA, Inc. 



Talus 



Cut slopes will not be steeper than 1 horizontal to 1 vertical except at loca
tions where sound and durable rock is encountered. Fill slopes are to be keyed 
into undisturbed ground areas with relative compaction of 95% pursuant to 
specifications to be prepared by Hawke Engineers and based on ASTH method 
0-1557-70, "~Ioisture Density Relations Test for Soils". Outer fill slopes will 
not be steeper than 1-1/2 horizontal to 1 vertical and ,.,rill be dressed or com
pacted by rollers or by "walking" with a crawler tractor. A minimum of two 
percent slope will be provided on all graded surface areas to assure adequate 
drainage. The drill pad surface will be covered with approximately six inches 
of rock surfacing spread and moistened as required and compacted by tamping 
rollers or other compacting equipment to 90% of ASTM 0-1557-70. 

Waste materials generated during drilling activities will be disposed of within 
the waste disposal pit (sump) which will be constructed adjacent to the drill: 
ing pad and lined with an impervious two foot thick Clay liner. The impervious 
liner will be constructed and compacted in six inch lifts and provide a maxi
mum permeability of 1 x 10-6 em/sec. 

Erosion at the project site will be controlled by a series of drainage ditches 
and culverts placed at locations pursuant to drawings and specifications to be 
provided by Hawke Engineers. 

The outer limits of the entire area to be Aisturbed by construction will be 
staked prior to cooonencement of any construction activity to provide for a 
joint USGS, Santa Rosa and BLM, Ukiah field inspection tour of the proposed 
project site location. 

IV Proposed Well 

On completion of site construction, Aminoil 'proposes to drill one geothermal 
resource well to a depth of + 2440 meteri (8000') to evaluate the potential 
geothermal resource reserves-underlying the CAl862 lease. The proposed well, 
CA1862 82-28, is to be drilled at a location being approximately 343 meters 
(1125') south and 1487 meters (4875') east of the NW Corner of Section 28, 
TllN, R8W, MOB & H, Lake County, California. Pursuant to 30 CFR 270.71, the 
App] ication for a Permit to Drill (fonn 9-33lc) appended with a dl:illing pro
gram summary and appropriate reference and a plat showing the proposed surface 
and subsurface \Vell 10c,Hions \'li1l be forwarded under separate cover. Aminoil 
has scheduled the CA1862 82-28 well for commencement of drilling operations 
on or about October 1, 1979. 

V Water Supply Dnd Construction Material 

During construction activities and for well drilling operations, substantial 
amounts of water will be required. Aminoil proposes that the water supply for 
both construction and dril}jng operations associated with the project ,.,rill be 
purchased from a source or sources located off ~lIlinoil 's Federal leased Lmds 
and imported to the site by pipeline or tank vehicle. If necessary, water will 
be stored in close proximity to the project operations in a container of 
sufficient capacity to provide for continuous uninterrupted operations. 

Construction of surface facilities for the project will not require soils to 
be imported or deported. Rock required for surfacing of the drill pad site 
will be providl'd from an existing bornw pit on Alllinoil's fcc lease in the 
SE-l/4 of Section 35, TllN, (UM, ~mB G ~I, -1,:1I\C County. 
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All earth movement associated with the project will be done pursuant to any 
U. S. Geological Survey, Menlo Park, or Bureau of Land Management, Ukiah 
District Office recommendations. 

VI Camp Sites Air Strips and Other Support Facilities 

Completion of the project as proposed by this plan does not alter Aminoil's 
plan to utilize its existing geothermal operations support facilities which 
arc located on adjacent private lands. 

No campsites, crew housing, air strips or other supporting facilities will be 
constructed on Fede:ral lands by reason of this project. 

VII Other Potential Surface Disturbance 

No surface area ot.her than the + .8 ha (2 acres) area required for construc
tion of the drill pad site and waste disposal sump will be significantely dis-
turbed as a result of completion of the proposed project. 

VIII Topograpld c Features and Drainage Patterns 

The area to be dusturbed by the proposed project lies on the easterly slope 
of a small ridgeline at elevations from ap.proximately 1025 meters (3360') to 
1049 meters (3440'). The ridgeline is oriented in a northwest to southeast 
direction with an elevation of approximately 1096 meters (3595') at its south
eastern tip rising to an elevation of ~pproximately 1204 meters (3947') at its 
summit 915 meters (3000 f

) northwest from the project site. 

The construction area is bisected by the drainage divide 0hich also provides 
the boundary between the County of Lake and·the County of Sonoma. Drainage to 
the north and cast of the access road and drill pad site flows into Anderson 
Creek and ultimat.ely into Putah Creek which forms a part of the watershed basin 
for Lake Berryessa. Drainage to the south and west of the proj ect site flO\'iS 

into unnamed tributaries and ultimately reaches Big Sulphur Creek. 

IX Methods for Disposal of lV_asta 1-laterials 

On completion of const.ruction, the project site will be cleared of all waste 
materials alld construction debris pursuant to specifications as contained in 
the Contract Book for Access Road and Geothermal Well Location CAlS62 #4 
(82-28) to be prepared by Hawke Engineers, San Francisco, California. 

All brush, trees, limbs and stumps generated during clearing and construction 
operations will be chipped and spread on exposed surface soils, cut for fire
wood or buried pursuant to specifications prescribed by the Supervising Engineer. 

\\'a5te materi~lls generated during drilling operations will be directed to a 
waste disch~lrge sump constructed pursuant to specifications of Hawke Engineers 
and retained lInti 1 the \,'e11 is completed. 

Waste materi ~1l s Col I and grease) accidentally spilled around the base of ope1'a
t i ng ('qui pl1lcnt wi 11 be contained by earthern bcrms and eli reeted to the \'Iaste 
disposal sump. 
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Following completion of drilling operations, the sump will be dcwatered by 
evaporation which can be accelerated by placing steam lines into the sump 
and/or decantation. The remaining non-toxic drill mud and drilled cuttings 
are thoroughly mixed with native earth and the sump is closed over and com
pacted and graded to conform as nearly as possible to original contours. 
Potential erosion is controlled by careful attention to surrounding drainage 
patterns during regrading operations and by the revegetation of fill slopes 
prior to the succeeding wet season. 

Further waste disposal methods specific to the site location will be purs~ant 
to Orders for Waste Discharge Requirements issued to Aminoil USA upon applica
tion to the North Coast Regional Water Quality Control Board. 

Portable sanitary facilities will be provided at the project site for 
'employee use. 

X Pro~ection of the Environment 

A. Fire Control Procedure 

The Counties of Sonoma and Lake and the State Department of Forestry 
require the geothermal operator to prepare and file with the Department. 
of Forestry an Emergency Fire Plan. 'The Plan is updated annually by the 
cperator and submitted to the Department of Forestry for approval. The 
emergency fire plan, "Aminoil USA, Inc" Emergency Fire Control ProGcdure, 
Castle Rock Springs field Lake County, West Sonoma Geysers, Sonoma County", 
as updated April 10, 1979, would be applicable for this project and is on 
file with the Office of the Geothermal Supervisor, Menlo Park, California. 

B. Soil Erosion 

The Environmental Impact Analysis "The Geothermal Leasehold of Union Oil 
Company at the Geysers, Sonoma County, California", Ekovievl, 1975, over
laps the westerly parcel of Federal Lease Unit 7 CAl862 and the proposed 
project site. Subsurface geology at the project site is identified by the 
Ekoview Report as Franciscan greYi\'acke. Soils in the immediate vicini ty 
of the project site are identified as the Josephine and Los Gatos Series. 
Both the Josephine Series and the Los Gatos Series are referenced by tIle 
USDA Soil Conservation Service , 1972, as having high peTnlCabi lity, good 
drainage, high susceptibility to erosion and fair to poor suitability for 
vegetation. 

Care will be taken at tIle project site to mInImIze the potential for 
erosion and disturbance to natural drainage. Th..:- outer limits of the 
entire area to be disturbed will be staked for field inspection prior to 
commencement of any construction activities. Vegetation ~ill be cleared 
and earth\",ork and install.:ltion of cul\'erts~ and clTainage ditches \dll be 
done pursuant to speci fi catl ons as provided by lIal"ke Engineers, San 
Francisco, California. On completion of construction all outcr fill 
slopes will be dressed and comr~1cted by rollers or by walking I",ith a 
crawler tractor. Vegetation lvill he reestablished on all fill slopes 
:lnd :1ppropdate cut slopes pursuant to recolllllll'lltlations of a qualified vege
tation cOllsult:lJ1t acccpLlble to the llSGS, ~lelllo Park, and RUt. Ukiah Dis
trict Office. Rl'VL'g('tatioll lvill taKl.' place prior to the \~et season 
il11llll'lliatc1), follOlving cOlllpletion of construction activities. 
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c. Surface and Ground Water 

Significant ground water resources are not known to exist on or in the 
vicinity of the project site. All construction, however, will be com
pleted pursuant to specifications for protection of ground water resources. 
The waste discharge sump will be constructcd with a two foot thick impcr
vious clay lincr compacted to insure a maximum permeability of 1 x 10-6 
em/sec. Subsurface ground waters will be further protected by casing and 
cementing 11Toccdures proposed in the Appl i cation to Drill (form 9-33lc) 
filed pursuant to 30 CFR 270.71 and approved by the Office of the Gco~ 
thermal Supervisor, Menlo Park. 

The proposed project area is divided by Big Sulphur Creek Drainage to the 
south and west and Anderson Creek Drainage to the north and east. The 
potential for stream pollution will be minimized by construction of earth~ 
ern berms at appropriate locations along the drill pad site which ,</ill 
direct any accidental spillage of oil and grease from, operating facilities 
into the waste disposal sump. The waste disposal sump will be constructed 
with a capacity to accomodate all of the liquid waste from dtilling opera
tions plus the maximum precipitation which could be expected to fall within 
its area. The sump will be operated with a minimum 3 feet of freeboard 
above the liquid level at all times. 

D. Vefietation 

Vegetation in the vicinity of the proposed project is identi£ied in the 
Environmental Impact Analysis "The Geothermal Leasehold of Union Oil Com
pany at the Geysers, Sonoma County, California", EkovielV, February 1975, 
as predominantly live oak, buck brush and manzanitas. "The Geysers Wild
life Study, Interim Report", Pacific Gas and Electric Company, et aI, Octo
ber 1977, identifies the vegetation at the project site as predominantly 
mixed chaparral with some serpentine chaparral. Chamise appears to be the 
dominant species at the project site (personal observatiqJl, T. Box, April, 
1979). 

Approximately 1 ha (2.5 acres) of chamise and mixed chaparral ,,!ill be 
permanently removed from site during construction. Topsoil will be stock
piled and used to improve later revegetation efforts. Reestablishment of 
vegetation on all disturbed areas except those essential to normal geo
thermal operations and maintenance wi11 take place prior to commencement 
of the next Het season immediately following the completion of con~truc
tion. 

No rare or elldangered species are known to exist in the area to be disturbed 
by construction. Two small populations of the Streptanthus Variant, 
St~hbinsji were identified approximately 534 meters (1750') east of the pro
ject-loc-ation in the N\\'-1/4 of Sectioil 27, TllN, RSW. The populations 
were idcntifiC'd in the report to Shell Oil Company "Observations on Popu
lations of the ?tl:s~~~~tl~_~ls ~lorrisoni i Complex in the Central ane! Southern 
~la)'aclllas ~Its., Lake, Sonoma :lIlJ Nap:l Counti es, Ca 1 i fornio" prepared by 
J;)mes A. Neilson Ph.D., ~lay 15, 1977. The larger population numbered 
+176 plants and thL' smaller population 6. 

A rare and end:1I1gered plant survey for the entire area of Letlse Unit 7 
CAlS()2 is to be completed in ~I:ty or .TUlle, 1~)7~) \\'hen the v~rjolls species 
tire C'XPN'tctl t\1 he in flolv('l' :llld Clll readily he identified. Upon eOlllplt'
tioll, conies of the Slll'VL'Y will Iw fOI'lI'anktl untll'r sl'parate cover to the 
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tABLt 1. LocQtion ot Strept~nthu~ morrt~on{t complex population in the 
cent rill and Gouthern rl.lY.lCCla Mount.:dn:l. Populntion location 
~UQber8 arc correlated to the distribution map (rigure 1). 
the letter E oCter population size Indicate~ that the total 
~UQbcr is estl~ted. 

Streptllnthus Nu:nbtr 'l"oVtl!lhip & Section 
She I Vllr1nnt In Fopulation* Elev. Range Number 

. 1 • Socrates lHoe brilchlatus 35 nOD Tll-RS ~ of 2t..'l( 
of 33 

• 
2. Socratc Hine br3chiatus M 3280 "rll-RB ~ of SE\:-32 

3. }.unar Point t 16 3452 Tll-R8 h~ of l1fx-lO 

4. \lell Site "E" kruckebeq;H lOOOF. 3200 lllO-R8 st..'l( 0 E m·t\;-l 
~ 

5. Shell Coutro1 Pt~ kruckebergii 47+· "r1O--KS S~ of Hrx-l 

6. Shell Ridge knlckebergii 71+ 2920 'l'10-R8 Sh,\ of llE\:-1 

. 7. Shell. Ridge kruckebergii 350£ 2880 ',nO-RS m:lc of S£\-1 

S. Shell Ridge b:uckebergii SOOl:: 3000 TIO-RB sE\ of lIE~-1 . 
9. AminoH Ridge (North) '1 15 1nc<f1pl. 3.',00 'fll-RB h~ ot SE!t;-·34 

10. l>1:rlnoil R1.dge (South) tnajod.i. &7 ~O80 Tll .. R8 Sh'\: of S~'t-:Vl . , 
U. tear Creek:Canyou . 

(Noah) lnajori! 550+E 2880 T.l0-R8 m.~ of Nh~-2 

12. Bear Creek Canyon 
(Vest:) 1llixed 450+1-: 2880 nO-RB 1<E\ .of h'\.~-2 

13. Lear Creek Canyon 
(l~est) trixed 30CHE 3000 . :nO-R3 In:k of Wf-:;-2 

14 •• Bea~ Creek Canyon 
(£.lst) rol<ijorii 250-1-1:: 2600 TlO-RB N~ of mI~-2 

IS. ~ino1 Ridge (South) tuajorU. 27· 2860 Tll-lCe SW~ of -5EI,:-34 

·16. Bear Creek Canyon tnajorii SOlE 2600 'r10-RS n 1, of N,,~-2 

17. Atuinol Gate 1 l{q 1977 Plants ·3120 'rll-RS ~, of SI-II:;-35 

),8. Anderson Creek stebbinsii t 7(" of· 3120 'rll-RS sE\ of 1;';.,'1,;--27 . 

19. Anderson Creek stebbinsii .6 .... ~120 U1-RB l\W'-'; of 1;'";.1,"-27 

20. Pine Hountain kruckebergii 12 3200 nO--RB sE\ of NEl,:-ll 

2.1. rine Hountain kruckebergii 6 :VIOO '1'10-RB ~\ of NEI::--11 

22. Shell Ridge kruckebergii t 2920 TlO-R8 5\.'\ of !,"':;-1 

23. Shell Ridge y.ruckebergii t :'120 'UO-RB sOl of 1>,,~-2 

24. Shell Ridge kruckebcrgii t :lS80 TlO-RB sE\ of 1>",;'.:-·1 

25. Apple Tree Creek l:ruckebergii 60+E 2400 TlO-R8 1.""'" 0 f t,\.:\.~-7 

2&. I.pple Tree Creek 1 180+E 2200 TlO-RB m~ of l\W\-7 

27. Apple: Tree Creek t 200tE 2180 nO-RS Sl'~ of tlEl,;-7 

l8. tIhite Point c:latus . 258 2280 'rl0-R6 s\l\ of $\..11:;-30 

29. 'lnrce Peaks elatus t500H: 2200 TIO-R6 . SWc - 19 

30. Vall Street Hinc krucl:ebergl1 300+E 2600 nO-RS 'SE~ oC SE\-l 

. ~H. tlaU Street Hine kruckebcq;H 70 2400 nO-RS S!:\c ,,( S£,:;-1 

32. bry Creek Tribu- kruckcbergi1 9 2600 nO-R8 Sr." of 5:;1,-1 
tAty 

33. Helen Hin. buckebcq:U t 2600 TlO-R8 Mo! S~\.;-l 

"9-' 
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USGS, Office of the Geothermal Supervisor, ~lcnl0 Park and BLM, Ukiah 
District office. 

E. Wildlife 

The Environmental Impact Report "The Geothermal Leasehold of Union Oil 
Company at The Geysers, Sonoma County, California" Ekoview, February 
1975, overlaps and includes the area of Federal Lease Unit 7, CA1862 
within its baseline data collection boundary. That report identifies 
two amphibian species, ten reptile species, thirty bird species, and 
twenty-one mammal species as recurring \ ... i thin the chaparral habitat simi
lar to that of the project area. Construction of the drill pad site will 
result in the ~eTInanent loss of + 1 ha (2.5 acres) of chamise chaparral 
habitat. Wildlife species lOost likely to be directly impacted arc expected 
to be the smaller more seaentary species such as lizards, small rodents, 
and small birds. Habitat for a relatively few individuals of these or 
other common and widespread species could be permanently lost to the popu-· 
lation. Revegetation of cut and fill slopes and other disturbed areas 
will provide some offsetting benefit from addi tion. of browse and seed for 
deer and some species of songbirds. Care will be taken that no wildlife 
habitat will be disturbed beyond the outer limits of that required for 
construction of the drill pad site and waste disposal sump. 

The only threatened or endangered wiTdlife specieskno\\'ll to exist in the 
vicinity of the project area is the peregrine falcon (Falco peregrinus). 
1he peregrine falcon has been ob~erved flying in the vicinity of the 
project area on several occasions. The "Report of Survey to Determine 
the Status of the Peregrine Falcon (Falco percgrinus anatum) in The Gey
sers area (Cobb ~lountain) of Sonoma and Lake Counties", Dr. Kenneth E. 
Stager, PhD. April 25, 1977, failed to disclose any indication of the pre..: 
sence of the American peregrine falcon from February 2, 1977 tlnough ~Iarch 
31, 1977 and concluded that "Geothermal development in the Cobb Mountain 
area is exerting no detrimental impact upon the welfare of the endangered 
American peregrine falcon". 

Additional quantitative studies related to the wildlife habitat of Federal 
Lease Unit 7 will be completed prior to submission of a plan for produc
tion and pursuant to 30 CFE 270.34 (k). 

r. Cultural Resources 

The "Archeological Assessment of Cultll1~al Resources on Geothermal Lease
holds in Lake and Sonoma Counties, California, Burmah Oi 1 and Gas Comjl;:J llY" 
(now Aminoil USA), Ann S. Peak, ConSUlting Archeologist, October 1974, 
included the portions of Section 21, 27, 28 ane! 29, TllN, R81'!, ~mB ~ ~1 
\-:hich arc a part of Federal Lease Unit 7 CA1862. Results of that survey 
concluded that no archeological sites \~ere .. located within the boull<bries 
of Federal Lease Unit 7 and that no impact'on cultural resources would be 
expected hy construction of geothermal facilities. The report \Vas COIll

pletcd undl'l' Federal Antiqui tics ('c'rmi t No. 7·l-HI-016 October 197,) ;lJld is 
on fi Ie \d th the Office of the Geotht-'rm.:ll Supervisor, ~lcnlo Park, C;11 i
fornia. 

The Envirolllllental Impact R<:port "Thl: Gcoth<:rln;ll Leasehold of Union Oil 
Company at The Ceysers, SOlloma COllllt)', California" Ekovie\v, Fehruary 1975, 
overlaps and includes \dthin the bOtlndaril's or its haseline cbta collec
tion :-In'a the portioll of Sections :;1,28 and 29 \Vhich form the \vl'sterly 



parcel of Lease Unit 7. The archeological section of that report was 
completed by David A. Fredrickson, Department of Anthropology, Sonoma 
State University and friiled to locate any archeological or historical 
sites within the proposed project area. 

An ethnographic and historical cultural resource study which would 
include a native American study was not a part of either of the two 
referenced studies. A study to correct this omission will be completed 
and forwarded under separate cover to the USGS Office of the Geothermal 
Supervisor, Menlo Park and the BLlvl, Ukiah District Office. 

Ambient air quality within the vicinity of the project area can, in general, 
be considered very good. The potential impacts from the proposed project 
would be increased suspended particulates from construction activities and 
air drilling operations and hydrogen sl!lfide emissions during drilling and 
testing operations. Natural vegetation minimizes particulate concentrations 
from dust even during high winds. Construction of'the drill pad site will 
cause approximately 1 ha (2.5 acres) of natural vegetation to be permanently 
removed. Impacts from surface dust exposure dUTing construction activities 
will be minimized by the use of water. Particulates brought to the sur
face during air drilling operations will be controlled by the use of a 
tangential separator connected to the blooie line into which water is 
injected to increase its efficiency. 

Steam from geothermal wells contains an average of + 0.03 percent non'
condensable gases. The major source for potential air quality impact 
comes from the hydrogen sulfide content of these non-condensable gases. 
Hydrogen sulfide concentrations (ppm) in the steam produced from geothermal 
wells withiJl the vicinity of the project site have been measured at lesser 
ppm than average concentrations for the total Geysers area. Potential 
impacts from hydrogen sulfide emissions produced by the proposed project 
will be mitigated pursuant to conditions of approval as ~rovided in the 
Authority to Construct and Permit to Operate to be issued by the Lake 
County Air Pollution Control District. 

H. Noise 

The proposed project site is at a relative remote location being approxi
mate]y 3.2 kololl1eters (2 miles) from the necHest residential comlllUT11 cy, 
Anderson Springs. Consultants in Aeons! ics were employed by Aminoil USA 
in 1977 to moni tor noise levels associated ,.;i th \\'ell drilling and comple
tion operations and recollllllend steps for further control. As a result, 
muffler systems have been modified and noise levels from air and steam 
esc[lpjng durj ng dri 11 ing operations and steam escaping from well bleed Ii. nes 
have been substantially reduced. Noise levels dllring worst case conditions 
when steam is escaping to the atmoshpere during drilling operations have 
been monitored [lnd a sound level reduction from 70 dBA to 52 dBA measure,l 
at 305 meters (1000') from the sourcc h:1s been accomplished. Noise levels 
associated with the proposed project arc eXj)ccted to be within acceptable 
limits at the nearest re',ceptor locations and in cOlllplbncc with State :lnd 
Fe-deral occupational noise l'XpOSlIl'l' le-vels 31111 local county Ordinances 
applicable to geotherllwl activities. 
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1. Public Health and Safety 

Project operations will be conducted in a manner which provides the 
maxinrum protection to the overall environment. Necessary precautions 
will be taken and public access will be restricted in areas where 
required to protect the public health and safety. Warning signs, fencing, 
barricades or other safety measures will be taken ,.,hen and \'lhere deemed 
necessary. 

Employees \YiJl be provided with portable sanitary facilities, bottled 
drinking water, sound pressure protective devices, a first aid facility 
and hard hats wIll be \\'Orn by all construction and drilling personnel 
while on location. Radio and telephone communications \'lill be provided 
for emergency situations. 

J. Environmental Data 

A substantial amolmt of environmental baseline data now exists which would 
be applicable to the project area. A data review Mill be made and where 
necessary monitor programs will be initiated and additional baseline 
data will be collected and submitted with the subsequent Plan of Production 
pursuant to 30 CFR 270.34 (k). 

Commencement of Construction 
COflUnencement of Drilling Operations 
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October 1, 1979 


