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. Memorandum
To: - INTERESTED PARTIES
From: Area Geothermal Supervisor )

Subject: Plan of Operation, Environmental Baseline Study, Phillips
' Petroleum Company, Roosevelt Hot Springs Unit Operator,
RHSU, Beaver County, Utah B : -

Phillips Petroleum Company has submitted a Plan of Operation to acquire
base line data pursuant to 30 CFR 270.34(k) for the Roosevelt Hot Springs
' Unit, Beaver County, Utah. - : ‘

A copy of the proposed Plan and a.ma? of Unit area is attached for your
information, review, and files. . o )

Since the Plan concerns environmental study methods and data collection,
no field inspection will be scheduled and ho environmental analysis will
be prepared. '

. However, we solicit your comments on the adequacy of the proposed base .
line data acquisition program. _All comments will be given full considera-
tion prior to BLM-USGS approval of the said Plan. All comments must be
received by this office prior to October 14, 1977: ' :

Area Geothermal Supervisor

Conservation Division .

U.S:. Geological Survey .

Attn: Chief, Environmental ‘& Safety Section .
345 Middlefield Road, MS 92

Menlo Park, CA 94025

(415) 323-8111, Ext. 2848

FTS 467-2848 | v
, .
| /A
. /7112};&/7 ¥¢Z§§>g@



INTERESTED PARTIES LIST

, PHILLIES
" Plan of Operation::

PLTROLEUNM COMPANY
Environmental Bascline Study

. Roosevelt Hot Springs Unlt
_Roosevelt Hot Springs, Utah KGFA

USGS—Conservation Division -
District Geothermal Supervisor
Attn: Ken Bull

Post Office Bldg., Fra. 443

350 S. Main St.

Salt Lake City;'bl 81101
Comm. : (801) 524~ 5245

FIS: 588-5245 -

USGS-Conservation Division
Office ‘of Conservation Mgr., CR
Attn: Don Libbey

Box- 25046, M5 609

Denver Feleral Center

Denver, CO 80225

Comm.: (303) 234-2855

FTS: 234-2855

USGS-Subsidence Research - -
Attn: Ben Loffgren
Federal Bldg., Rm. W25?8'
2800 Cottage Way

Sacramento, CA 95825 '
Comm. : (916) 484-4258

FIS: 468-4258

Geotherpal Environmental ‘2dv. Pan97 

Kttrn: Max Crittenden

U.S. Geoclogi=al Survey

345 Middlefield R4., MS 75
Menlo Park, CA 94025

Comm.: (415) 323-8111, Ext. 2317
FTS: 4G7--2317 '

U.S. Bureau of Land Management
Office of the Utah State Director
University Club Building .

136 E. South Temple -

P.O. Box 11505 -

Salt Lake City, UT .84111

Comm.: (801) 524- )311

FTS: )bB S;Jl

s b

u.S, bureau of Land Mznagement
‘Cedar City District Offic
P.0O. Box 729 ' ‘
Cedaxr City, UT 84720

(S01) 586-2401 '

U.S. Bureau of Land Management
Beaver River FResource Arca Office
Attn: Lanny Ream
© P.O. Box 729
© - Cedar City, UT 84720
(801) 586-2458

U.S. Bureau of Land Management
Attn: Theodore W. Holland,
Geothermal Specialist

i Building 50 (D-310)
. Denver Federal Center

penver, “CO- 80225
Comm.: (303) 234-5098
 FTS: 234-5098°

U.S. Fish & Wildlife Service, R 1.
Attn: L.A. Mehrhoff

4620 Overland RA., Rm. 210
Boise, ID 83705

Comm.: (208) 834-1931
-rTs: 554-1931

U.S. Fish & Wildlife Service, R 6
" Regional Director .

Attn: Hal BRoeker

Denver Federal Center

P.O. Box 25486 . _ .
Denver, CO 80225

Comm.: (303) 234-2209

FTS: 234-2209

U.S. Fish & Wildlife Service
Area. Oifice

Attn: Lewis Richardsen
Federal Building, Em. 2222
125 S. State St.

Salt Yake City, UT 84138
Corm.: (801) 524-5637

FTS: 5686-~-5637



' INTERESTED_PARTIEs,fpr PHILLIPS PETROLEUM CO., ENVIRONMENTAL BASELINE STUDY

‘U.S. Env1ronnenta1 Protectlon Agency
Reglonal Office, VIII :
Attn: Jon Herrmann '

1860 Lincoln St.

Denver, CO 80295

Corm.: (303) 837-5914

_IHS: 327—5914

U S. Env1ronm°ntal Profectlon Arenc"

Env1ronm°ntal Monitoring & Support Lab

-Attn: .  Don’ Glllmore/ﬂlcnael 0 Coqnel
P.O. Box 15027 o »
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Attn: Bert Barnes
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- wWashington, D.C.. 20545

Corum. : (202)‘376—4902'

¥IS: 370—4002

U S. Energy Research & Developrant Adm.

Nevada Operatiens, Office .
Attn: John O. CLnnlngs
‘P.0. Box 14100

las Vegas, NV 89114 -
Comm. : (702) 734+ 3591’
FTS 598~ 3591 '

State of Utah | ,
Natural Resources Depariment
Attn: . Clifford Colling .-
Rm. 438, State Capitol
- Salt lLake City, UT 85114
‘(801) 533—5356

State of Utah :

" Water Reésources. D1v151on

JAttn:  Bryc: Montgomery, Geologist
Ru. 435, State Capitol '
Salt Lake City, UT 84114
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State of'Utah _

‘Utah Water Richts Division

Attn: Dece Hanscn, State Engr.,
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-

-Statp of Utah

W1ldllfc Resources’ D1v151on

.:t _httn: Earl Spark -
© 1%96 . North Temple

Salt Lake City, Utah 84116

© (801) 533-5081 -

- State of Utah

Utah Division of Health
Environmental Health Service Branch
Attn: Lvnn Tnatcher, Director

44 Medical Drive

- Salt Lake City, Ut 84113

(601) 533-56121

_University of Utah Research Institute

Earth Science Laboratory '
Attn:  Phillip M. Wright -
‘Research Park o

- 391 Chipesta Way
- Salt Lake City, UT 24108
- {801) 581-5225

' Phillips Petroleum Company

Attn: R.L. Wright

" P.0O. Box 752"

Del Mar, CA 92014

.- (714) 755-0131

Mr. Clyde E. Kuhn

2207. Carroll St., Apt. 3 : o
"Oakland, CA 94606 . . . -
(415) 451-3714 ‘ S -
State of Utah .
Historical Preservation Officer

603 E South Temple
" Salt Lake City, UT 84111
(801) 533-5755"

‘ Woodward ~Clyde Consultants
3489 hurt7 St. .

San Diego, CA 92110

(714) 225-9381 :

University of Utah ,

Dept. of Geology & Geophysics.
Attn: Dr. Stan Ward :
Salt Lake City, UT - 84112
(801) 581-6553
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Plan of Operations

- Environmental Baseline Study

Roosevelt Hot Springs Unit

(T26S, T27S, ROW, Beaver County)‘
R@@gfﬁweﬁﬁ Springs, Utah KGRA

Prepared for

Unit ODerator - Ph|11«p< Petroleum Company

P.0. Box 752

Del Mar, California, 92014

: © (714) 755-0131

September 9, 1977

3] -] .. @
Woodward-Clyde Consuitanis T

3489 Kurl:f._ Street, San Diego, CA 92110
Tel. (714) 225-938)
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'INTRODUCTION

Thls Plan of Operations is prepared in accordance with ‘guidance -

outllned in the United States Department of the Interior, Geothermal

" Environmental Adv1sory Panel, Guidelines for Acquiring Env1ronmental .
'_‘Basellne Data on Federal Geothermal Leases, dated January 1977. As‘
noted in those Guldellnes, a requlrement exists,. under the Geothermal
© Steam Act of 1970 (T1t1e 30 CFR.270.34[k]) for the collection of datad
concernlng the ex1st1ng air and water. quallty, noise, seismic and

land sub51dence -activities and ecolog1ca1 system of the leased lands;
-the data collection coverlng a period of at 1east one year prior to

"the submlss1on of a plan for productlon

PURPOSE -

The program of data collectlon descrlbed in thlS Plan of .
dOperatlons relates to operatlons in the Roosevelt Sprlngs, Utah Unit de
and is, d651gned to prov1de a basellne representlng selected phy31cal
chemical and blologlcal conditions prior to 510n1f1cant disturbance

by lease operatlons, against which 1ater env1ronmental data can be-

. compared.” The Plan. of Operatlons prov1des for the acqu131t10n of
environmental basellne data which will allow descr1pt10n of both the
‘regional and sitedspecifie'enyirohmental»chdracteristics;of.the area

: studied. The ‘regional coverage of the specified environmentaldfactors
‘suggested in -the Guldellnes are expected to vary with the factor studled
‘i.e., air quallty, b1olog1ca1 data and noise, may deal with dlfferent
areal requ1rements in order to achieve reglonal descrlptlve goals. Infv
‘general, the region-is expected to encompass areas of about 300 to 5000
_ square_mlleslcentered:on Townsh1p\T27S and Range.RQW surronnd1ng the

. Roosevelt Springs;‘Uteh Unit. The general Site will be centered withiﬁd-"
that Un1t and w111 be - controlled both by operat1ons planned and ong01ng'w
‘and the vegetatlve, faunal hydrologlcal and other factors W1th1n the

general reglon of- those operatlons.iv—



. APPROACH

The program of data collectlon has been carefully de51gned to'
u tlllze the- reSults of known.and defined programs- of data collect1on

 now being undertaken by both the u. S Geologlcal Survey and the -

- ‘Environmental Protection Agency's Env1ronmental Monltorlnc and Support.

3‘Laboratory at Las Vegas, Nevada The programs~be1ng carr1ed out
spec1f1ca11y under contract to Ph1111ps Petroleum Company will both
' supplement and, in some factors being studled parallel the agency
K studles as well as produce spec1f1c requlred data not be1ng collected o
by others. o
. Key programs which w1ll contrlbute to the deflnltlon of the .

env1ronmental basellne w1ll 1nclude

‘¢ Specific air quality and meteorological programs’
~ to be carried out. by Woodward-Clyde Consultants
' for the site and reglon ‘ : .

-9 .Incorporatlon of reglonal meteorologlcal data-
from M11ford Utah ' :

’ Use.of_the.data output from a comprehénsive air’
quality/meteorology program to be conducted by -
the Environmental Protection Agency at several
sites in the region. -

- @ Specific field'and literature analysis programs
for biological assessment related to medium-sized -
mammals, big game and birds to .be done by Woodward—

"~ Clyde’ Consultants for the site and reglon

-0, Incorporatlon of small mammal data to be developed ‘
- . by the Env1ronmental Protectlon Agency for the site
and region. S :

° 'Incorporation.of-Vegetative descriptive data also
. . being developed by EPA for the site and region.

. @ .Completion of :a water quality monitoring and
description program to be carried out jointly
. by Woodward-Clyde Consultants and Ph1111ps
- Petroleum Company



o Spec1f1c noise measurement studles by Woodward-"
.+ Clyde Consultants in the vicinity of the site

©* and .at such locations as necessary to define

" .. both site and regional noise environment:

® ~Incorporation of data being developed under . =
' - USGS and University of Utah programs which are
- expected to define the selsmlc and sub51dence
',,basellne data. : »

These programs are descrlbed in- the follow1ng sections of . the
plan, ‘within the 11m1ts of . the detalls provided to Ph1111ps regardlng_
USGS and .EPA programs."Where specific materials developed by others.‘
'*are‘necessaryﬂto the plan‘description-they*have'been'includedtinithel

appendices.

* TIMING AND REPORTING

_ The plan contemplates a one year procram w1th field measurements‘
: by Woodward Clyde Consultants to commence .upon approval by the Area

Geothermal Superv1sor, tentatlvely in October 1977 ‘This permlts the
completion of a one- year baseline study prior to the submission of a

Plan of Productlon

Data from all programs w111 be. analyzed and 1nterpreted in-an-

.yorderly and scheduled manner.  All data from Phllllps/Woodward -Clyde

- Consultants field ‘and offlce analyses will be avallable and reported:

:on a quarterly basis. Programs by EPA and USGS will prov1de data. to
Ph1111ps/Woodward Clyde Consultants in a ‘manner whlch is con51stent .
with U S. Government organlzatlonal requlrements and regulatlons

- If data is not available quarterly it will be subnltted as supplements.f

. to the ba51c quarterly reports on a when- avallable ba51s.

A hlgh level of unlformlty w1ll be malntarned through quallty
assurance.procedure normal to Woodward- -Clyde Consultants env1ronmenta1u'

‘ ,studieé. 'Careful.and_continuing,liaison will be maintained with all



agenc1es and groups from whlch data must be acqulrcd Yo} that the value

-of these data to the env1ronmenta1 base11ne description w111 be enhanced.

Addltlonal reports relatlng to ch1ronmenta1 basellne data and
1nterpretat10n w111 ‘be prepared and presented in response to specific .

requests by the Area Geothermal SuperV1sor

DESCRIPTION OF PROPOSED OPERATIONS =

' The‘proposed operations under this plan will tertain to the deveiop; :
iiment of env1ronmenta1 basellne data related to geothermal operatlons at
g the Roosevelt Springs: Unlt Exhibit 1- (in back cover pocket) provides:
,detall on'the'geographlc-COverage'OE the Unit, the leases within the 
: area,dWell Iocatiens, the‘topograpnie‘eharacter’and drainage'patterns,
the ex1st1ng system .of road networks, -and. the meteorolovy/alr ‘quality -
.and,water quallty-sampllng 51tes " The folloW1ng information clarlfres
and'supplements the operational*lnformatlon appearing on Exhibit 1::

e Existing and,Planned'Aceess and Lateral Road -

~ will remain as depicted on Exhibit 1. All
operations will be conducted using the present

.. Toad system for access. No new roads will be
fconstructed - o

° 'Location and,SOurce of Water Supply and Road
Building .Material - Nomne will be required.

o Location of Camp Sites, Airstrips and Other
Support Facilities - No camp sites or air--
strips will be required A 15'x20' instru-
ment trailer site is to be located in.

_.Sectlon 3, Township ‘T27S,. Range RIW

"~ (Exhibit 1) immediately adjacent to the
Environmental Protectlon Agency Meteoro--~
10g1ca1 Site No. 1. :

)

¢ Other Areas of Surface Dlsturbance - None

e Topographlc Featurcs of the Land and qulnage
- Patterns - :are defined by iExhibit 1 which is
~a composite map, developed from four ‘USGS 7%

‘mlnute topographlc maps.



NARRATIVE -STATEMENT =

“As required under 30CFR270.34(h) this statement provides a

- description of the meesures proposed'to be - taken for the‘protectioh
~of the environment. The effectfthe planned'operationé will have.on.f
the - env1ronment is expected to be a very mlnlmum one, ‘since it is the
.purpose of the plan to document the env1ronmenta1 baseline condltlons

prlor to geothermal development

: Wlth respect to the prevention end'control of fires, Phillips-.or

.WCC will make every reasonable effort to prevent, control,vor suppress'

any fire - started on .or near lands occupled by Phillips by taking
1n1t1a1 attack action. The authorized offlcer shall ‘be 1nformed as
soon as p0551b1e of all fires in the lease area.

~So0il erosion will not be.a problem;, All travel will be accom-

plished uéing existing roads. The only‘proposed_Surface diSturbence

is the clearing of brush from a 15'x20' instrument trailer site. . There -

will be no pollution. of the surface and groundwater as a result of the
'proposed'activities, nor Wili‘there be damage to fish and .wildlife or
other natural resources. The Only-expected'air and noise poliution

will be that resultlng from vehicular travel and the operation- of a

portable generator to provide power to 1nstrumentat10n systems.- There '

will be no hazards to public health and safety generated durlng the
env1ronmental baseline data gathering operatlons -The only. waste
materials which might be produced would be limited quantities of
garbage or foreign debris. Such materielS"will be dispOsedAof at an

authorized dump site.

" The following sections of this plan, with their pertinent appen-
dices, present detail on the environmental béseline'data’collectionf
'program for air quality, water quality, biological data, noise and

seismicity subsidence.

B



AIR QUALITY

INTRODUCTION ~

‘In ofdef to characterize air quality and meteorological conditions:ﬁ
in the Roosevelt Hot Sprlngs project area,. Phillips Petroleum Company, :
using the service ‘of Woodward- Clyde Consultants (WCC), w111 conduct a
comprehensive field mon1tor1ng program for .a continuous one- year perlod;
WCC will also investigate and document - all other local and regional
sources of‘data and information-available which may'Beepertinent'to the
impact of=propo§ed geothermal activities on the environment of the
‘project -area. - These programs will be further supplemented by datd<
obtained from extensive»baseline studies to be simultaneously conducted. -

-by,theoUnited Statestnvironmentél'Protection Agency (EPA) in the

- immediate project area.* - Arrangements to accomplish these programs on o

a cooperative basis-including the joint use of equipment and facilities
and the mutual and timely exchange of data (for six site-specific moni -
o toring'locations in the project area) have been made between Phillips
‘Petroleum Company and the»United States Environmental Protection“Agency,'
Env1ronmental Monltorlng and Support Laboratory, Las Vegas, Nevada
‘ (EMSL LV) (see Appendix A) B

" The baseline and 1nvest1gat1ve programs described in ‘this plan :
will be directed toward compliance with, regulatlons adopted pursuant
to the Geothermal Steam Act of 1970, approprlate state and Federal
baseline monitoring guldellnes which insure maintenance of ambient
air quality standards and the non-degradation. of the existing env1ron—
ment, and specifically, the Department: of the Interlor, Geothermal
Environmental Advisory Panei,‘"Guidelines for Requiring Environmental

Baseline Data on Federal Geothermal Leases."

* It is ant1c1pated that the EPA program w111 be conducted for a two
year period.



The on- 51te monltorlng program w111 prov1de for the collectlon,:'
| ssummarlzatlon and 1nterpretat10n of data suitable and ample for

'1nc1u510n in anticipated env1ronmenta1 assessment statements and

- reports pertalnlng to the impact of pro;ected geothermal activities.
The program and plan of operatlon described 1n subsequent sections is
flntended to meet the follow1ng obJectlves as spec1f1ed in the Geothermal
Adv1sory Panel Gu1de11ne5'. - ' '

e To characterlze the ambient air quality'priof to

significant changes associated w1th geothermal
development. :

e To identify substances that may have an adverse
effect on the environment and to establish base—
line concentratlons for these substances.l'

e To 1dent1fy and quantlfy ex1st1ng natural and
man-made point sources. ..

o To collect meteorolog1ca1 data necessary for
'.understandlng dlsper51on and conversion patterns.

o To prov1de baseline .data compatlble with later
measurements needed to- assure compliance with
~state or regional air quality standards.

MEASUREMENT PROGRAM/SCHEDULE

Air Qualitx

‘The ‘air qﬁality monitoring program wiil identify and-charaCterize
ambient air quality conditions in»theAproject area. -Emphasis will be |
_ placed‘on‘ahalyses.of potentially hazardous substancestwhich may be
moderately or substantially increased as:a resuit'of the proposed |
activities and/or those for which there are local, state or Federal
standards. The program will include continuous or quasi continuous
monitoring of the fbllowing constituents: - HZS TSP, 802, NH 3 NOX’ 03,
COH (coefficient of haze, as a measurement of v151b;11ty),‘and radon

gas.



| The:monitoring program will.be conducted for_e'fuil year wrth
sthand COH measured hourly;vTSP; SOé,'NHS an_d'NO2 measured for edn-.‘
“tinuous 24-hour periods every sixth day as per.EPA'standard procedures;'
-and radon gas measured seasonally ferbcontinuous'24¥-tdf48—hourrperieds.
AiT quality measurements will -be taken concurrently with meteorological
measurement at a'representative=location approﬁimately 500 meters from
‘ zinitial‘we11~testing operations. (see Figure_l).‘ It is entierpated"that
. the monitoring_program will eommence on/ebout‘midjbctober.1977;. Specifie
details pertaining to the-planhed_program including parametersite be h
. meaeured,-monitoring instruments, samplihg intervals, data collection Ny

. and maintenance procedures are outlined in Appendix'A{'

_-The EPA air quality monitoring program-will be conducted season-
a11y for two week periode A mobile unit equlpped to measure st NH3
SOZ, 0., and TSP w111 be transported from Las Vegas and located at a

;representatlve 51te in the Roosevelt’ Hot Springs geothermal project
area. It 1svant1c1pated that the program Wlll commence during the 1977 -
fall season. Additional detalls pertalnlng to the EPA air quality pro—‘,

~gram have been prov1ded in Appendlx A.

- ‘Sampling of HpS. Initial sampling of HyS will be on a sequential

one-hour interval using the prescrlbed AISI Filter Tape Sampler, .and .

. for selected continuous 24- hour intervals u51ng the methylene blue (RAC)
gas bubbler or equivalent method In addltlon, H,S w111 be measured
continuously for two week 1ntervals on a seasonal basis by the EPA. It
is anticipated that these three approaches will provide 1nd1catlons of
potentially high basellne levels of H,S in the ambient air. Should H2
- be found to be present in the ambient air at significant levels, i.e.,
concentrations exceedlng 10 ppb,. Phllllps w111 prov1de for the instal-
'latlon and serv1c1ng of lead acetate tabs to measure HZS at wells,
natural seeps, and areas where risk to. people or to the ecosystem may
be espec1a11y actue Additional measurements ‘will also be provided
u51ng monltorlng instruments with prescribed accuracy as indicated in
“the Guidelines (precision of 0.01 ppm with’minimum.detectable sensi-

" tivity of 0.005-0.01 ppm). L o |
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Ana1y51s of daily, seasonal, and annual concentratlons of H S
concurrent with meteorological measurements w111 also be provided 1f-
ambient measurements indicate significant levels of H.S which justify

2
this analysis.

.Meteorologx

" This plan will prov1de for the collectlon, analysis; and inter-
pretatlon of meteorologlcal data ‘and 1nformat10n necessary to charac-
terize the existing environment, and as: a means . of understanding and -

'calculatlng the pathways and dlstrlbutlons in the ambient air resultlng'
" from the various sources. The meteorologlcal field monltorlng program
will be conducted in conjunction with the Env1rqnmental Protection’

- Agency Roosevelt'HotvSpfings baseline studies and will include the s
_monitoring of data at 51x separate locatlons in the project area
v1c1n1ty (see Flgure 1). Parametérs to be measured include wind speed
and direction (at six locatlons, including winds at. 10 meters and 30
meters at Monitoring Site 1), humldlty and temperature. (at three loca-’
tlons) precipitation (at two. locatlons), barometrlc pressure and visi-
bility (at the Milford Weather Station), and atmospherlc stablllty as
represented by AT (at Monltorlng Slte 1).

‘The- EPA prooram includes the erectlon of a 30- meter meteorologlcal
tower at - Monitoring Site 1 and 10-meter towers at Monitoring Sites 2, 3,“
4 and 5, cbllection’of wind speed and wind direction data at all five
-sites, and the digital recording and computef processing of these data
in a timely manner. Computer tapes or p1ocessed summaries will be made

available to Phillips expeditiously as per agreement The EPA will also:
install a Memodyne data logger at thelelford National Weather Service |
(NWS) Station in'order to acquire continuous measurements of wind speed.
‘and ditection at that 1ocat10n these data will also be made available
to Ph1111ps In conjunctlon w1th the robile air quality monltorlng
program previously outlined, the EPA will provide two-week seasonal’
PIBAL and radiosonde measurements. Addltlonal 1nformat10n pertalnlng :

to the EPA program is‘provided'in‘Appcndlx A,

-j10‘



The program outlined inbihis‘plén'will cbmplement the EPA program,
- by providing wind speed and wind direction measurements at the 3C-meter
~level at Monitoring Site 1, AT measurements (10-30 meters) at Site 1,

humidity and temperature measurements at Sites 1 and 2, and preC1n1ta-

| - tion measurements .at Site 1. Phillips (WCC) will also process. contlnu-

‘ous recorded measurements of temperature, humidity, prec:_pltatlon, w1nd

‘speed, wind direction, visibility and barometric pressure at'the.MilfOrd

NWS' Station. Specific details pertalnlnv to the planned Phllllps pro— -

gram are provided in Apoendlx A.

Summary of Air Qualluv/Meteorology Prozransx

: A summary of the comblned EPA/Phlllle fleld monitoring. programs
which will provide basellne air quality and me teorologlcal data for the
.'Roosevelt Hot Springs geothermal prOJeCu ared 1s -shown 1n Table 1. The

»proposed schedule for accomnllshement of thls program is shown in Table 2.

. DATA PROCESSING AND ANALYSIS

Raw data from the air quality and meteorological instruments for
both this program and EPA programs will-be collected weekly or bﬂ-
“weekly, valldated reduced. to hourly values as apnroprlate, auallty -
assured and computer processed. The EPA, as per agreement, will pro-
‘vide wind speed and wind direction summaries and wind roses for the
five project site monitoring locations and the Milford MKS Station.
If these summaries are not available in time for appropriate applica—.
tions, EPA will provide 800 bpi data tapes containing raw.data from -
‘which pertinent information can be processed as required. . The EPA
 will also provide results of two-week seasonal air quality and -
meteorological upper air monitoring;programs.‘ Phillips (WCC) will

»,'proceSs air quality, wind,:temperature, humidity, precipitation and -

11
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: SUMMARY OF AIR QUALITY/METEOROLOGICAL EQUIPMENT .
FOR THE ROOSEVELT HOT SPRINGS, UTAH, GEOTHERMAL BASELINE STUDY

* and/or H,S

OPERATOR

2

" ( 2000M AGL)

' o s o PARAMETER - BLEVATION . .
ITEM - AIR QUALITY MEASURED ’LOCATION (HEIGHT) PHILLIPS EPA NWS
Mobile Trailer -- Sta. 1 (main base) .6,050' MSL - X
AISI Filter Tape Sampler HyS .o (2.5M AGL) x
AISI Filter Tape Sampler -coH - " " " " (2.5M AGL) x
RAC 3-Gas Sampler 503, NO3, NH3 " " " " (2.5M AGL) x
HiVo Sampler . TSP/ , oo " (3.5M AGL) x
Dual Pen Recorder A H,S, COH' " " " " (2.0M AGL) X
Industrial Hygiene Badges H,S : " " v " (1.5M AGL) X
EMI Pulse Pump Rn See Figure (1.0M AGL) X
Moblle Traller Unit - Variable (moblle unit) Variable x

Sampler Hy5 " ' N ) X
Sampler . NH " " " * ( ) x
Sampler NOZ, NO, " " v " ( )y x
Sampler HC - oo " ( ) X
Sampler Rn’ " " " " ( ) X
Hi Vol Sampler : TSP " " " " (3.5M AGL) X
: : PARAMETER ELEVATION OPERATOR

ITEM - METEOROLOGICAL MEASURED LOCATION (HEIGHT) PHILLIPS EPA NWS.

Wind System & Recorder WD, WS Sta. 1 (main base) 6,050' MSL
} f , L N - . (30M AGL) x

Temperature & Recorder ST . " " " (10M AGL) x
Delta Temperature & Recordex AT " " " " (10-30M AGL) x
Precipitation & Recorder PCPN " " v " (2.0M AGL) x -
Hygrothermograph T, RH " " " " (1.5M AGL) X
Wind System & Data Logger WD, WS " " " " “ « (10M AGL) x
Wind System & Data Logger WD, WS Sta. 2 (Negro Mag Wash) 6,000' MSL

: ' . _ (10M AGL) . x -

Hygrothermograph' T, RH " oo " " (1.5M AGL) X
Wind System & Data Logger - WD, WS Sta. 3 (Wild Horse 6,000 MSL

) S ' : ‘Canyon) (10M AGL) X
Wind System & Data Logger WD, WS Sta. 4 (Read) 4,900' MSL
: ' ' ' (10M AGL) x
Wind System & Data Logger .WD, WS Sta. 5 (Bradshaw Mt) 5,200' NSL

: - ' : . : (10M AGL) . Cx

wind System & Data. Logger WD, WS Sta. 6 (Milford Aprt) . 5,040' MSL .

: ( 8M AGL) X X
- Wind System & Recorder WD, WS " " " " " ( 8M AGL) X : x
_ Barograph Pressure " " " " " ( 1.5M AGL) . X

Hygrothermograph . T, RH " " " v ( 1.5M AGL) X
Precipitation Gage & Recorder PCPN " " voooo» " ( 2.0M AGL) I
W1nd System & Data Recorder WD, WS (Mobile Unit) Variable a .

. . (- 10M AGL) o

Plbal Winds Aloft _ 10-

. . WD, WS : " " " " ( 2000M AGL) X
Radiosonde Press, T, RH " " " " 10~

. . L - xX



~AIR QUALITY/METEOROLOGY/NOISE SCHEDULE -

. Table 2

Start -

Phase - Complefion
1. ~ COORDINATION . o R
~ U. S. Dept. Interior/EPA § Others - Current 12/15/78
2. " PROCURE FIELD EQUIPMENT - N
CAir Quality Monitoré‘ .CurrentJ'A 9/3/77
: Meteorology Sensors Current -10/10/77
Support Equipment .- Current 10/15/77
3. .ON-SITE INSTALLATION
: ‘Fence (Mobile Trailer_— Station 1) .9/19/77 4'9/20/77
Air Quality Monitors | ' - 10/3/77 10/14/77
Meteorological Sensors '  10/3/77 10/14/77
4. OPERATIONAL PERFORMANCE TESTS = |
Air Quality B 10/12/77 10/14/77
Meteorologlcal 10/12/77 10/14/77.
5. ON-SITE MONITORING : DATA ACQUISITION S . o |
" Air Quality 10/17/77 10/31/78 (continuous)
' Met¢oro1ogyj“ -i0/17/77 10/31/78 (continﬁ0u§)'
Noise - 10/16/77 - 10/17/77 (seasonal)
' 1/20/78 1/21/78 .
4/14/78 4/15/78
o 7/16/78 -~ 7/17/78
EPA(EMSL-LV) o | | |
- Air Quality 3 10/77 Two Weeks (Seasdﬁal)-
o 1/78 © Two Weeks (seasonal)
4/78 Two Weeks (seasonal)
7/78 “Two Weeks (seasonal)
f Meteorology - 10/77 110/79 (continuous)
6. DATA REDUCTION o .
Air Quality 10/12/77 10/3/78 (quasi- -
. . - - continuous)
 Meteorology | ©11/1/77 . 10/31/78 (monthly)
Noise o “ ' '

10/77 (seasonal)

. 1/78
. 4]78
- 7/78

13



Table 2 (continued)

Phase",

Start

Quarterly Status .

‘Data-Sﬁmmary § Analysis (final)

‘seasonal/annual’

11/78 (monthly/. . -~ =

'seasonal/annual’

‘Completion
7. DATA ANALYSIS ,
Air Quality 11/77 11/78 (monthly/
Meteofology. ‘ 11/77
Noise 10/77 11/78 (seasonal)
8. REPORTS | |

273178
'5/5/78

8/4/78

©10/20/78

12/20/78

14



AT from Monitoring Site'l temperature and humldlty from Monltorlng
Slte 2;.and w1nds, temperature, humldlty, prec1p1tat10n pressure,f
and visibility data from the Milford NWS Station. These data will be
:processed expeditiously and summarized monthly and by seasons. Quar-"
terly reports will be provided summarizing progress and resuits~of‘the_
ongoing air quality and meteorologicai'monitoringiprograms. These -
reports will enable the Supervisor to anticipate potential problems
and to provide pertinent data whlch may allow for possible changes to

the scope of the Operatlonal Baseline Monltorlng Program as approprlate.f

v At the termlnatlon of the on- 51te monitoring program a baseline
report will be prepared wh1ch will summarize results of the monltorlng
‘programs as well as characterize local and reglonal meteorology and
air quality in the geothermal development project area. The Teport’

will contain the foIlowing'specific'information:

1. A descrlptlon of the air quallty and meteorologlcal
monltorlng programs.

2. Data summaries and reSults of the monltorlng pro—
grams 1nclud1ng - :

a. Highest hourly and daily measured
concentrations of pertinent pollutants;
.24-hour, monthly and seasonal average
concentrations of these pollutants as .
approprlate

b. Pertinent relatlonshlps between pollutantvt
concentrations and meteorological condi-
tions, i.e., relationships between TSP
and/or hydrogen sulfide (H,S) concentra-
tion and wind direction, diurnal variations
in pollutant concentration relative to
micro-meteorological parameters, etc.

c. .Diurnal and monthly averages and extremes .
in temperature, humidity, wind speed, wind |
direction and atmospheric stability classes.

d. Joint frequency of.wind speed,»Wino direc-
tion and stablllty :

- C11mat1c factors Wthh mlght affect recla-
mation and other climatic factors such as:
storm and severe weather occurrences,
intensity and duration.

15



"3, An analysis and discussion of meteorological
" .+ and air quality background information repre-
‘sentative of the site, to be used as a basis’

for predicting dispersion and effluents and
other environmental effects. Strong emphasis’
‘will be placed on the identification of micro-

- . meteorological 'and topographical influences on

- locai circulation patterns and resultant dis-
persion effects. In this respect additional
NWS and Federal Aviation Agency (FAA) local
and regional data, i.e., Milford and Cedar
City, Utah, plus. data from other -available
sources in the vicinity of the project area,
such as the Alunite Report, will be reviewed

~ and summarized for comparison purposes and

to determine the appropriateness of. using ‘

. regional long-term records to-estimate site- -
specific meteorological and air quality:

~ characteristics. It is significant to note . = -

that the National Climatic Center (NOAA)

Star Program which provides joint frequency. -
distributions of wind speed, wind direction
and stability parameters is available for
Milford NWS Station, Utah, which is approxi-
mately 12 miles from the site area.. This = -
information can be extremely useful in vali-
dating baseline dispersion characteristics:
~obtained from the on-site monitoring program.. .

4. The baseline summary will include an overall
_assessment -of existing airborne pollutants in

- the proposed area of operations. Emphasis

will be placed on those constituents which
might be increased as a result of the proposed
geothermal development activities. The data
will be compared to exis%ing state and Federal
ambient air quality standards and also con- =
sidered in light of projected state and Federal -
regulations and guidelines relating. to the non- .
‘degradation of air quality (if this should
appear to be a factor of concern at the time

of the preparation of the baseline report).
Anticipated or potential problems, if any, o
will be identified so that possible mitigating
actions can be considered at an early date.



WATER QUALITY
* INTRODUCTION

Phillips Petroleum Company is requrred'to'eetablish a water quai- o
ity baseline at the Roosevelt Hot Springs Unit prior to the submission
of a plan for production " The requirementvfor baseIine‘data may be ‘1
satisfied by collectlng data for a one-year period- from surface water -
~.and grOundwater sources on or in the vicinity of the Unit and by
’gatherlng_data on geothermal fluids, produced from the lease. There
are no surface water sources neartthe unit'area, therefore, baseline
activities will focus,on groundwater:and geothermal reservoir water -
sources. .An inventory of surface water sources will be included wherever

such an inventory appearS-to be needed.

The necessary groundwater data w111 be gathered using a water .

| mon1tor1ng system initiated by the Ph1111ps Petroleum Company in- Jan-"”
uary- February 1976. The system was established to monitor water qual- e
ity and water levels in the. principal groundwater reserv01r on and,

lnear the Roosevelt Hot Springs Unit. At present, the system includes
six stock wells, the Roosevelt seep (the only water discharge point
w1th1n the Unit area), four water observatlon wells spe01f1ca11y
drilled by Phllllps for that purpose," and one stratigraphic test hole
drilled by Phillips modified to act ‘as a water observatlon well,

Phillips is preparing to modify its stratlgraphlc test Observatlon'

Hole #4 to function as a water observationbwell "Figure 2 ‘shows

. the location of the monitoring 51tes, the geothermal wells and the

unit boundary.

'The sparse distribution of.existing_water,sources in the area
prompted Phillips‘after'conSulting the USGS Water Resources Division
to drill the four water observatlon wells mentioned above and labeled
WOW #1 through #4 on Figure 2. The Phillips wells are located be- - _
tween the existing water users points of diversion and the geothermal
wells and penetratevthe same reservoir utilized by the ranchers and
the farmers in the.valley' The well sites were located far from
existing 1rr1gat10n wells to’ mlnlmlze or eliminate the effect present

_pumplng has on the water tablc in the arca.
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Ph1111ps is presently generatlng data on a monthly basis.’ ,The}

'“*:USGS has two contlnuous water level rccordlng dev1ces near the north

‘;and 'south ends” of the KGRA; one at Wow'1 and the other at Hanson Sheep
Co. Well located in Sec. 18, T26S, R9W ' ’

" SURFACE WATER

» Although sﬁrface'water Sources are not known.to eXist en the‘:
],7Un1t a careful review of topographlc and other maps deplctlno ephem—
- eral streams and dralnaoe patterns will be made, and an 1nventory»

- will be‘prepared if it appears. appllcable The need to sample such .
surface sources durlng or 1mmed1ately after high prec1p1tat10n events

(if and when occurrlng) will be evaluated



GROUND - WATER MONITORING SYSTEM'

Each monltorlng site and the type of data to be generated at

each site is glven in the follow1ng table:

Water -

,_Wéter

- Well

o ‘ . De51gnat10n

: QEEEE- Location -+~ on Figure 2 Quality - Level Depth
Phillips 'T27S, RIOW, Sec 25. WOW 1 B x1 o 415
Phillips T27S, RIOW, Sec 12 WOW 2 - XX 402"

- Phillips  T26S, RIOW, Sec 25. - WOW 3 X . X300
Phillips . T26S, ROW, Sec 30-  WOW 4 X X' 3050
Phillips | T27S, ROW, Sec 17 - O H 1 X X 600"
Phillips' 'T26S, ROW, Sec-33 - OH 4 X X

" Hanson Sheép Co. - T26S, R9W, Sec 34  (C-26-9) 34 X X% surface
V. Kaufman = T25S, R1OW, Sec 26 . (C-25-10) 26 X X~ Unknown
F. Anderson T25S, ROW, -Sec 29 . (C-25-9) 29 X x> Unknown
‘Hanson Sheep Co.  T26S, ROW, Sec 18  (C-26-9) 18. . x4 X1 . Unknown
‘Hanson Sheep Co.  T26S, R10W, Sec 13 (C-26-10) 13 B "X Unknown -
Hanson Sheep Co. ~ T26S, RION, Sec 26 - (C-26-10) 26 x4 140"

Hanson Sheep Co.  T28S, RIOW, Sec 14  (C-28-10) 14 ~ x4~ 2550

1. USGS has mounted a,continuouS*recofder on:this well,
2. This is the Roosevelt seep. Discharge measured ih‘l/min.
‘Monitor well is 500! from new irrigation well,

Pumps removed in summer and fall. No water quallty samples -
possible after pump removal.

Water Level Measurements

Two wells have USGS continuous water level reébrders, DiScharge'at
Roosevelt seep will be reported'in‘liters/minute.e Water levels at obser-.

vation wells without recorders will be determined using steel tapes.

Water Quallty Measurements .-

The water quallty sampllng prog1am will involve sampling up to
elevcn sampling sites. The-varlousqphy51calvand chemlcalvparameters_to'-

be measured, and frequency of sampling are described as follows:

20



Parameters to be measured:

E The‘parameters to be measured on site are temperature, pH,'”
specific conductance and (where applicable) discharge.: Data.precision‘
for temperature and pH measurements will meet:suggested'standards

published in The Geothermal Environmental,Advisory Panel Guidelines

for Acquiring Environmental Baseline Data on Federal .Geothermal

Leases.

The first water sample from each site w111 be glven a standard
ana1y51s Chemical parameters measured in the standard ana1y51s
include $i02, Ca, Mg, Na, K, alkalinity, 804, C1, NO3, F and B. and

;spec1f1c conductance and gross rad10act1v1ty

Thereafter, water samples will receive a partial ana1y51s which

’ w111 1nc1ude specific conductance, B, C1, K.

_ TheAcollectlon and-ana1y51s of water sanples.shall be-done

‘ according to current methods published by U.S.hGeological Survey in
"Recommended Methods for Water-Data Acquisition” 1972, Analyses will
be performed by American Technical Laboratories Inc., 8909 Complex |
‘Drive, San. Diego, California, an approved water laboratory under the

provisions of the State of Callfornla
Frequency:

. Measurements will be taken'monthly.’

Geothermal Fluids

Analyses of geothermal fluids produced from the lease are in-
cluded here as Figures 3 and 4.  Due to'the risk and high cost in;
sampling geothermal wells the acquisition of any new data is dependent

upon implementation of reservior tests.
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- Figure 4.

SotLeCIED WATER ANALYSES OF ROOSEVELI
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- ADDIT:iONAL 'SOURCES OF INFORMATION

The USGS and State of Utah D1v151on of Water Resources are

presently engaged .in a long- range program of cooperative investi-

. gatlons in the Mllford area of Escalante Valley

~ The USGS has gathered water 1eve1 data and water qua11ty data |

A “from Escalante Valley for more. than ten years. Their program involves
measuring water levels twice yearly,at'the_51tes‘ehown on Figure S. |
Their.analysis-of this data is publiShed'annually:by Utah Division ef
Water Resources. Water quality samples are obtained once yearly at.

sites shown onvFlgure 6. This information is publlshed annually by

‘the U. S. Geological Survey. These ‘cooperative studies resulted in
the publlcatlon 1n 1974 of a detailed study of the water resources of .
the Milford area. This comprehen51ve report ‘Technical Publlcatlon 43
is published by the State of Utah Department of Natural Resources and

is an accurate_documentatlon of the condition of the basin at that,tlme.
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WATER QUALITY ANALYSES ‘1976 °~ ° .. Figure 6.
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'BIOLOGICAL DATA
- INTRODUCTION -.

PhilliPS‘Petroleum Company is.required_to”establieh a.biolegicel
'baseline at the Roosevelt Hot‘Springs Unit. prior to the submission of
a plan for production. | The requirement for b1010g1ca1 baseline data
may be satisfied by elther data collected directly by Phillips and 1ts
consultants, or by cred1ble‘agenc1es or individuals, durlng the re-
quired one year period prior to subm1551on of ‘a plan of productlon
Published data and records of other 1nformat10n collected more than a
year before submission of the plan of productlon may be used to sup-
piement the baseline requirements. The data compiled from the infor- :'
mation sources discussed above will be used to describe the existing -
" terrestrial ecological baseline. ‘No aquatic ecology studles'are_
proposed because of the lack of significant aduatic habitats within
the Unit (the oniy.surface water is'in the area of a smail spring
which has been cleaned out and modlfled to provide a 1ow flow to a

small nearby stock pond)

GENERAL METHODOLOGY

~Phillips Petroleum Company through its consultants and using
“data derived from ongoing studies by the EPA proposes to develop an
 adequate, detailed, biological baseline for the Roosevelt Hot Springs
Unit. ' ’ o ' A ‘ ’

Vegetation

A description of the existing vegetation within the'Unit A
including cover and composition data and a vegetation map will be
‘developed by EPA in the course of their studies within the Unit area.
A further discussion of the EPA's ‘'vegetation proglam is presented in

Appendix B.
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 Wildlife

L ; 7Sma11 Mammals. ! Sméillmammai baseliﬁe'inQEntory and pdpﬁlation
.. information will be thained from thé‘EPA‘as the re§ﬁ1ts of their:-*'
:sma11 mamma1.studies within the Unit become available. Oﬁgoing_EPA'
studies wiil,also;provide information'onlrabbits and hares. Philiips'_
‘understanding'of the scope and methodology ‘for the EPA studies is dis-

;cussed_in Appendix
. Big Game. Baseline data on big game and other-game'species.will
- be obtained from the,Utah Diyision of Wildlife Resources, when appro-

priate. T T S

‘ £>Médiuﬁ—Sized Mammals.l'Médium—sized mammals (usually predators)

such as coyote, fox, bobcat,'étc.'will be surveyed using the. scent-
post technique (slightly modified) developed by the U. S. Fish and
- WildlifeiService'(USFWS,_1974).] The basic te@hnique'incorporates an“VA
“attractant placed in theAcenter.bf_a~cleéfed,'sifted and smoothed one
square meter pldtfof éoft soil. These ploté.are'plaéed along a 15 V
~mile tramsect at about one-third mile intervals (the length transect
~and placement of the plots may be modified during the proposed study).
Prints 'made by individuals visiting the site are notéd,'and‘identified
to theHextent‘possible. Relative‘visitatibn to the plots by species
are calculated as a measure of the'relative abundanée of the species
utilizing the Unit. The tentative lccations of the mediUm-Siied
 mammal franéects are shown in Figur¢ 7. The final selection of the
'transect/scent_pOSt locations‘wi11 be,made following review of the';
initial draft of the EPA vegetation map when it becomes available in
October 1977. Because of their wide‘ranging hﬁbits, the mediumesizedv'r
mammals are expectéd to utilize, at least on a témporary basis, all
vegetation types that occur within‘the.Unit. Thereforé, it is desir-
able to Sglect a'tfansect that Qill traverse most or all Qf.the vege-
. tation types within'the'Uhif,, Scent'post sampling will bevcondﬁctcd
“on a quarterly/Seasonal basis. Additional information will be obtained
through observations of dens; scat and other’signs, and'sightings of

individuals.
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. Birdé,'-Bird speci¢s‘willlﬁe‘iﬁveﬂtoried on-Both'qualifative

and quantitative techniques. ' Bird surveys will be conducted on‘au fv'

,seasonal/quarterly'basis.to‘providé information on utilization of : §

- the Unit, and on nesting and brecding seasons. Quantitative esti-
‘mates of the abundance of bird species will be made using the Emlen
QEEiE;EEEBEEEE;Bgfﬁgﬁ (Emlen,»197l). Propdsed.locations of the Emlen
" transects are provided iniFigure~7. Transects will be placed, as a
mihimum, in each mdjor Vegetation‘typé and in other unique habitat
areas whenvappropriaté.‘ FinaI:Selection'of the transect locations
will be based on a review of the initial draft vegetation map devel-
oped by the EPA. - . | o |

Qualitative observations will be ﬁade along road transects at
approXimately‘one—half mile intervals with an observation period of
five minutes. Final éelection-of:tbe,road»transect locations will be
made following review of the initial draft of the EPA vegetation map.
‘Qualitative observations will also be madevin»any'unique habitafs or
vegetation types not coﬁered by'eithef the Emlen strip transects or

the road surveys.
'REFERENCES |

Emlen; J. T. 1971. Pop&létion'dehsities'of birds derivéd from .-
transect counts. Auk 88:323-342. : :

. U. S: Fish and Wildlife-Service.> 1974. Relative indicesbof

predator abundance. in Western United States. U. S. Depart--
~ment of Interior, Fish and.Wildlife Service, Denver Wildlife
'~ Research Center, Denver, Colorado. E
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- NOISE

INTRODUCTION

Ambient noise levels in the projeet vicinity are eétablishedf‘”
mostly by natural sources. ‘The ‘natural background level obviously -
increases during high winds and thunderstorms (thunderstorms can
have noise levels up to 120 dB(A) for short periods of time It
is anticipated that add1t10na1 n01se levels in the. area result .from
‘ dr1111ng and other exploratlon act1v1t1es. In light of recent legis- -
lation in many western states regardlng industrial noise problems .
 and the increasing interest in the effects of noise on wildlife,
existing ambient noise levels W111>be.estab115hed_so that the con-
tribution of project activities to'ambient noise levels can be

accurately assessed.

‘The propagation of sound in the open at distahces‘of several
hundred feet or more‘may be significantly affected by atmospheric-
and ground conditions. In evaluating the ambient noise character-
VlSthS of the area, many factors w111 ‘be con51dered,,1nc1ud1ng
meteorological data, terraln ground cover, and the physical aspects
of the noise .sources, such asvagrlcultural machinery, traffic and

aircraft.

Noise Me¢asuring Program

In order to describe the existing noise environment in terms
which can be related to standards and'guidelines ‘the noise level and |
its diurnal variation will be determined.  The variability of noise. '

levels is.commonly expressed in terms of three exceedance levels

- L1g»> Lggs Lgg. That is, the noise level exceeded 10, 50 and 90

percent of the sample time, respectively. These_measurements will
be conducted on weekdays and weekends to determine any variations

in ambient noise characteristics that are due to human activities.
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t The.meééﬁfeméhts Qiii be médé in acéordanéé With Ameiicaﬁ National
'ffStandards Inétitute ANSI-SI.13-1971, "Methods for the Measurement

" of Sound Pressure Levels.' Iﬁétrumeﬁtation’for'these mgaSﬁrements.‘
will éonsiSt;of General Radio Type 1933 Precision Sound Level Meters
- and Analyzers;"bata will be recorded iﬁ analog form on battery

. operated .Simpson recorders. The systems willabe'calibfated before.

. 'each set of measureménts with GR-1562 calibrators)~

An 6n-sit¢ survey will be perfdrmed to characterize the.ambiént
- 'sound levels within and in the vicihity of.the.uﬁit'area and -thus
provideibaseline information permitting the assessment of the noise
Y;genefated by construction and. operating activities. Noise measure-

" ments shall be made at locations including along the unit boundary
and nearby reéidenceS'for altwo—daybperiod four'times during the

~ one-year program, once during each season of ‘the year.

~ The actual measurement locations were selected with appropriate
consideration given to the guidelines and\fhe physicai locations of
" the above ground facilities associated with a geothermal resource
(-facility.'_At each measurement location the following noise levels
~ 'shall be made and recorded continuously:
.io A ten-minute measurement each hour (or as often as

_ possible of the A-weighted, broad-band ambient noise
P - level. ' - :

" NOISE DATA ANALYSIS

‘ The above data will be statistically anaiyzed to provide cumu-

lative noise levels. For each of the measurement locations the follow-

ing information will be provided: o ’ B |

o A statistical description of hourly ambient sound levels:
including Leg, Lmax, Ljg, and Lgg and the Ldn

‘e - An illustration showing thc‘ldcation of the measurement
"~ stations a o

e Identification of the major noise sources
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- The recorded. levels will be tabulated'dnd_logarithmicaiiy
“averaged in all useful combinations. -Examinations of these tabu-
lations will reveai general patterns in diurnal'variations of the
- ambientfievels as well as deviation from théSe‘general patterns

that may be a result of intermittent“man—made noises. The noise

';  data recorded on the ‘A- welghted sound pressure level (dBA) will be

reported in terms .of a statlstlcal tlme dlstrlbutlon that descrlbes
the percentage of the.time the ambient noise pressure levels exceed
a set level within a given time. This analysis of émbient‘noisé .
levels takes‘intO'account thé.constant variations in amplitude of
the sound pressure.level over both short-term and longer term inter-
‘vals. Three descriptors of ambient noise Ievels Will be used:  the
90 percent level (Lgg) which describes the noise level that'is '
-expected to be exceeded 90 perceht of the time; the 50 percent
‘level (Lsd)fwhiéh describes the noise level that is expected to be
~exceeded 50 percent of the time; and thé 10>percent level (Llo)i
'Which,represents the noise level that is expected to be exceeded

- only 10 percent of the time. The_LlO level represents the peak

- noise levels experienced at a given location durlng a’ glven time

- interval. "The Lgg, L50 and Lyq levels will be averaged over the -
‘time period to provide a single number (Leq)--an ambient noise level

descriptor for each monitor point.

“ Results of the noise monitoring program plus additional sources

of information pertaining to noise levels and factors for similar

natural and climatic conditions will be evaluated in order to establish

the baseline levels for the Roosevelt Hot Springs project area, in

accordénce with provisions of GRO Order No. 4, Section 11.
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SEISMICITY AND. SUBSIDENCE

- INTRODUCTION

30 CFR 270 Bh (K) requires the collectlon of data on. selsm1c1ty :

' ‘and subsidence- as part of base line monitoring.

Measurements of seismic'activity on a regional basis and at the

~ Roosevelt Springs area, and programs to detect possible land subsidence

- resulting from fluid withdrawals, will be the subject of programs devel-

“_oped by the Univeréity of Utah. Networks of precise horizontal ‘measure-
. ments and first-order leveling, East—WestVandvNorth~Scuth across the
project area, are either now accomplished or in process'by the U. S. -
Geological Survey. Phillips has established a system of_benchmarks.ate
' existing wells and proposed wells which is tied to the USGS network of
’benchmarks. ‘The data developed through these programs will provide thev
.basis for the baseline description of seismicity and sﬁbsidence in the

| area.

.. Seismicity v
" GRO Order 4 and the GEAP Guidelines state that measurements of seismic

activity, on aAregiOhal basis, are the'responsibility of public agencies.

. Mso the installation. of seismographs in geothermal areas may be initiated

~ from time to time by apprOpriate’public.agencies. “The lessee should cooper—

ate with the appropriate public agencies in the regard.

Seismicity of the area is currently being monitoring by the University
of Utah. The tﬁree stations operating on and near the Roosevelt Hot Springs
Unit are‘shown on Fig. 8. The University program, describing information
on all seismograph stations operated by the University including the several
instrumentation systeme employed for measﬁrement; telemetering and recording
of the data is outlined in Appendix C. The pending University agreement with
Phillips for the preparation of a report containing the analysis of seismic
records produced during a minimum one—year perlod, by the -present selsmlc :
array in the vicinity of the Roosevelt geothermal fleld, as well as other
 seismic analys;s and review of historical seismicity is also included in

Appendix C.
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. Data develOped in these programs w1ll be rev1ewed and ‘assessed by
' _the geotechnical persomnel of Woodward—Clyde Consultants and utlllzed =

in the baseline descrlptlon of the selsmlc character of the region.

Subsidence _
. Phillips has established a system of thirty permanent well site
bench-marks as required by GRO Order L. The surveys establishing the

"~ bench-marks were second order or better and were conducted by a registered

land surveyor. The U. S. Geological Sufvey'has established‘a'system of

~ bench-marks for precise horizontal and vertical control. Their surveys -
are first order surveys. The U. S. G. S. has tied the U. S. G. S. and
Phillips networks of bench—marks together. The University of Utah‘has"A
on several different. occasions taken precise gravity measurements at- the
- system of. benchmarks established at the Roosevelt Hot Sprlngs Unit. .-
Information on the above act1v1t1es, contalned in eorrespondencevfrom

the Unlver51ty, is included in Appendlx Ce

Phillips is negotlatlng an acreement with the University of Utah to
'vprepare a formal report on the findings of repeat, grav1ty observatlons
on the monument network establlshed by Phillips and the U. S. Geologlcal
. Survey -over and in the vicinity of the'Roosevelt.geothermal field for

- assessment of possible subsidence at the Roosevelt field (Appendix C).
 Additional information on the leveling survey and network of horizontal
measurements are discussed in correspoﬁdence from the USGS also presented
in that apperdix. A map of the area showing the first order survey line
established by the USGS and benchmarks for horizontal measurements and

- gravity measurements by University of Utah is provided as Figure 1 of Appen—

. dix C. Descrlptlons of the USGS: bench—marks and the. Phllllps benchmarks
are also 1ncluded in Appendix C. -

Data developed in these studies will be reveiwed and evaluated by
the geotechnical personnel of Woodward—Clyde Consultants and used 1n the
 descr1pt1on of baseline cond;tlons related to subsidence in the areas of

- interest.
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CITEM 1

" AIR QUALITY PROGRAM DETAIL- -

‘In order to satisfy the,requirements of the Geothermal'Steam Act
- of 1970 and the subsequent enVironmental data collection”guidelineS".h
‘1ssued by the United States Department of the Interlor (The Geothermal
Advisory Panel) in February 1977 to form a framework for acqulrlng
env1ronmental basellne data on Federal Geothermal Leases, Phllllps will
conduct the following field data collectlon program which is scheduled

to begin about mid October 1977, or sooner if p0551b1e

* FIELD DATA COLLECTION PROGRAM

A mob11e traller w111 be moved to the Roosevelt Hot Sprlngs Geo~
thermal Unit Area and located in the west, central portlon of Section. 3
of T27S/R9VW, . at an elevation of approx1mately 6 050 feet MSL, and
ad;acent to the Main Base Meteorologlcal Tower (Station 1) whlch w111
be erected by the u. S. EnV1ronmental Protection Agency (EPA), Env1ron—‘
mental Monltorlng and Support Laboratory, Las Veoas, Nevada (EMSL LV).

A concrete pad for .the tower has been constructed and ‘a chain:link.
fence erected leleé{foot high. Phllllps will erect a chaln 11nk ‘
fence>15t25x6—foot'high to encompass the air quality mobile traller
_Three strands of barbed wire shall be 1nsta11ed atop the fence and
gates ' ‘

A.complete summary of the air'quality/meteorological‘programyfor :
the Roosevelt Hot Springs; Utah, Geothermal Baseline Study is givenﬂin-
Table 1 of the main:text : This'table'summarizes‘the field data col- -

lectlon program listing each- sampler ‘the parameters to be mcasured

a and the location and elevation of each site. SpeC1f1c locations’ of

monltorlng 51tes are also shown in Flgure 1.of the, .main text. A summary .

.of parameters to be measured at each;monltorlng'srte are 1nd1catedrbelow:_



Statlon 1 - Maln Base (elevatlon 6 050 feet)

CAir Quallty Measurements

:ﬁeoleHydrogenQSulflde (HZS)1
Coefficient of Haze (con)y1-

'Sulfuf Dioxide (50,)%

}Nltrogen D10x1de (NOZ)

- Ammonia L C
.‘Total Suspended Partlculates (TSP)1

o © © o @

K]

»Industrial Hygiene Badges’ (HZS)1 (as’ requlred)
"Radon 222 (Rn)1 o

Meteorologieal Measurements

e 7Wind'Direction (WD)Z,IO'metersf.

¢ Wind Speed (WS)2 10 meters

o Wind Direction (WD)l 30 meters

o Wind Speed (WS)l 30 meters f

e Temperature (T)l 10 meters

e ‘Delta Tempelature (AT)1 10 to 30 meters‘
e ‘Temperature (T)1 1.5 meters

e Relative Humidity (RH)1 1.5 meters

o Prec1p1tat10n (PCPN)1'2 meters-.

Statlon 2 - Negro Mag Wash (elevatlon 6 ,400 feet)

Meteor01001cal Measurements

o Wind Direction (WD) 10 meters
e Wind Speed (WS)? 10 meters
e Temperature (T)! 1.5 meters

® Relative Hunidity (RH)l 1.5 meters

Statlon 3 - Wlld Horse Canyon’ (elevatlon 6 000 feet)

Meteorologlcal Measurements

‘e Wind Direction (HD)2 iO'meters 3
° Wind'Speed (WS)2 10 meters .

1 Monltorlng program conducted by Phllllps Pctroleum Company
-2 Monltorlng plogram conducted by EPA - »



Statlon 4 - Read (elevatlon 4 900 feet)

, Meteorolog1ca1 Measurements f

Vt ° -W1nd Dlrectlon (WD) 10 meters'j
' 3 Wlnd Speed (WS)2 10 meters

R Statlon 5 - Bradshaw Mountaln (elevatlon 5 200 feet)

Meteorolog1ca1 MeasurementsA

e Wind Dlrectlon (WD)2 10 meters .
. ® W1nd Speed (WS)2 10 meters

Statlon 6 - Milford Alrport (elevatlon 5 ,040 feet)

‘f‘ Meteorologlcal Measurements

e Wind Direction (WD)2~8 meters -
e Wind Speed (WS) ~8 meters o | 1:.) 'fs_ | o
o ‘Barometrlc Pressure (PY ~1 0 meter ‘ -
‘oprTemperature (ms o
: uo Relative Humidity (RH)3 1.5 meters
e .Precipitation (PCPN)? 2 meters
_in.additien,tO“the above listed fixed monitoring sites, the EPA°
Environmental Mohitoring and Support Laboratory will provide a mobiie )
trailer to be located at a representatlve ‘location in the prOJect areér

to measure seasonally, for two- week perlods, the follow1ng parameters
V' Moblle Unit

Air Quallty Measurements :

o Hydrogen—Sulfide'(HZS)

_ Ammonia (NHz)
o Sulfur Dioxide (S03)
Ozone. (03) ' '
‘Total Suspended Partlculates (TSP)

°®

Meteorological Measurements‘

e Wind Direction (WD)2 10 meters
. e Wind Speed (WS)Z? 10 meters
o Pibal (Winds-Aloft, WD, WS)2

‘o . Radiosonde (Pressure;‘T, RH)2 )

2 Mon1t011ng program conducted by EPA _
'3 Phillips will process data whlch are available from NWS records'-f"



Ph1111ps Petroleum Company, the Env1ronmenta1 Protect1on Agency
. (EPA);‘and/or their subcontractors, w111 be respon51b1e for the pro-.
curement 1nsta11at10n maintenance, operatlon callbratlon and data-

';collection where approprlate and as 1nd1cated above

Phllllps has permlsslon to add their 1nd1cated 1nstruments to

- the EPA's meteorologlcal towers for this field data gathering program,

and an agreement with the EPA to freely 1nterchange‘a11 data gathered
from the above baselinehStudy.network. «Also;dpermission has been
givenrto.Phiilips hyithe NWS to add a wind recording instrument to

the NWS's wind system’ located at the Mllford Utah Alrport Phillips
will procure, 1nsta11, interface and operate this instrument with an |

1nterchange of this data with the EPA and the NWS.

ATR QUALITY MEASUREMENTS

Air quality monitoring equipment anddinstrumentation to be
'employed in the baseline collection program are shown in Table A 1.
. A RAC-3 Gas Sampler will be operated qua51 contlnuously, every 51rth
Aday (24-hour samples) for avone year period, to measure SOy, NO, and-
<NH3,- HZS wrll also be measured at selected periods using the bubbler
method. (The m1n1mum detectable 11m1t using this technlque is 0.8 ppb. )
‘This approach prOV1des an accurate measurement of the baseline air
quality constituents (when ambient concentrations of‘these'pollutants |
are believed to be'quite low, as in the current case) - As-an alter-
;natlve, if more feasible,the follow1ng equ1va1ent method sensors will
be employed: 1) for SO), Philips SO, monitor model PW9700/00, auto- |
mated; 2). for NOp, Bendix Model 8101-1, automated oxides of nitrogen
analyzer; 3) for H,S, Philips HZS-automated monitor PW9700/00 (modi;
fied) with minimum detachable limits of 4 ppb on a standard range of |
0 ; 1.5 ppm. These are sophisticated continuous. monitoring'devices'
" which will’ amply characterlze the baseline levels for these pollutant

constltuents



TABLE A-1

PLﬂpﬁ P 45 1”0 o

AIR QUALITY EQUIPMENT (PHILLIPS)

FOR ROOSEVELT HOT SPRINGS, MILFORD, UTAH doteet HL 6
GEOTHERMAL BASELINE S?UDY f%(“F? F¢r700 fD
o : - yedle (f S0y _
ITEM MAKE . MODEL PARAMETER SAMPLING INTERVAL MINIMUM
. - ' MEASURED ) . DETECTABLE
- Mobile Trailer Scotsman Custom House all air
e i ‘ : B guality equip. _
AISI Filter _ RAC 5000 Hydrogen- . Sequential on a l-hr interval 0-0.3 ppm
Tape Sampler Sulfide (st) continuous for one year 0.0005
AISI Filter = RAC 5000 Coefficient of  Sequential on a one to o
Tape Sampler Horizon visi- three hour 1nterval for 0.01
bility (COH) - one year {
: o - : o g/g[ a Lon{'wuouj VW&HG, oV
3-Gas Sampler RAC Collecting  Sulfur Dioxide Quasi-continuous, every 0.002
{Bubbler) . Sampler - (8097) : 6th day for one year
Nitrogen DlOdee ~(24-hour samples taken 2.70
(NO2) every 6th day i ) '
~Ammon1a (NH3) * ' C _ o . 5.0
High Volume General 305 . Total Suspended . Quasi;continudus for a 1.0 L
(HiVol) Metal | : . Particulates one-year period (24-hour » ug/m3 B
Sampler (TSP). samples taken every 6th .
day)’
Dual Pen  Linerr 232 " HyS Continuous Analog Strip. + 0.5%
Recorder Instr. COH Chart Recorder - (Accuracy)
Industrial Corning H,S 2-8 hour exposure . 10 ppm
Hygiene Badges Lab. : :
- Alr Sahpling_ - EMI IT . .Radon 222 Quasi—continuous for a one- '0.10
Pluse Pump o : year period (two,24- 48-
‘ hour continuous samples at
approx. four locations, once
~each of four seasons)
Air Sample EMI 30 Liter Radon 222 " -u n "
Bags ’ Tedlar
o and/or hvdrocen sulfide (H_S)



“In addrtlon ‘a standard H1Vol sampler w111 be -operated at the

Ma1n Base Station qua31 contlnuously, every -sixth day. (24- hour sample) o
for a perlod of one year, to collect and measure TSP concentrations with
laboratory facilities and cert1f1ed equipment.  The ammonium‘salts of
both fluorides and chlorides will also be collected as partlculate b
matter on the filter of the HiVol sampler.. ‘Selected. samples of par--
ticulate matter from these filters w111 be- routlnely analyzed (at '

least once each month] by standard method for fluorlde chloride and

. ammonlum content. Trace metals including arsenlc boron and mercury

will be analyzed from the collected partlculates on the HiVol filtexs.
None of these trace metals will" occur.as volatile compounds at amb1ent4
air temperatures.' Also, selected samples of these particulates will

be analyzed for tracepmetals by atomic absorption Spectroscopy.

‘Two. RAC tape samplers w1ll be- operated contlnuously for a one-
- Yyear. perlod at Station 1 to measure baseline concentrations of H,S
' and COH. ' '

. The baseline HZS concentrations w111 be sampled by the RAC HZS
Gas Monitor (Model 5000-A).. This model‘pr0V1des_an advanced design/
operating.feature_and specifications. To sample HZS’ the monitor uses
a filter paper tape impregnated with lead acetate and is equipped with
a prefilter that removes‘particulates from the air sample, a humidi-
fier to assure adequate relative humidity (neceésary for accurate HZS
measurements), and a precharged soda lime tube that’ removes entralned :
HyS from the filtered air sample before the cleaned sample air enters
and pressurizes. the 1nstrument's sealed fllter tape sampling compart-
ment. Detectable measurements of HyS using this method, in- conjunctlon
with the bubbler sampllng technique, will be used as. a basis for
initiating a more extensive’HZS monitoring and analysis program if

required as outlined in the A1r Quallty Sectlon of the main text

Should HyS be found to be prescnt in the amblent at 51gn1f1cant
levels, i.e. concentratlons exceeding 10 ppb using monltorlng technlques
‘descrlbed above plus results of the. EPA HyS sampllng prog1am Indus-

trial: Hyglene Badgcs by Cornlng Lab01at01y for the measurement of HpS -



concentratlons w111 be exposed at the Maln Base Statlon, and at other

lccations as may be apprOprlate routlnely durlng the basellne study.
These badges glve color changes 1nd1cat1ng dangerous levels of HZS

© concent rat 10ns

d The baseline‘coefficient of hate (COH) will he‘evaluated“during,

~ the field study and compared with the'yisibility values Tecorded by
‘the NWS station at the Milford, Utah'Airpoit. During the sampling
'period light is transmitted through ‘the filter paper tape ontova_f
 light-sensitive resistor of the RAC sempler The transmittance is

converted into a unit called the coeff1c1ent of haze, defined as the

. quantity of partlculate matter which produces an optical density

.equivalent of 0.0l,v In order'to take into account the amount of’ air:
g sampled,vthe.final reéults are reportedfin COH for 1,000 linear feet
of air pumped through the filter. ~ - o
» Radon 222 samples(will be collected at the four monitoringt
locations in thevgeothermel unit area as. indicated in Figure 1. ‘The
Radon 222 baselihe pfogram willdconsist-of ab”continuous” iow—volume'

Samplihg system, EMI Pulse Pump. II, used to_obtain'the ambient ogtdoor

Radon sample (U.S. Public Health Service, 1969). This sampling tech-

nique consists of drawing filtefed air through a small, low-volume
air pump (leés than 10 ml/min sampling_rate).into'a 30-liter‘Tedlar‘
or Mylar Bag.; The air.intake is located about one meter above the
ground surface and is usually continuous for alperiod of 24 to 48
hours. . The collected sample will then be analyzed,fot.its'Radon
eontent by an approved-laboratory. Using this technique,.Phillips
will collect Radon samples at-the‘indicated monitoring iocations for

each of the four seasonstofuthe year-long baseline study.

METEOROLOGICAL MEASUREMENTS

Meteorologlcal monltorlng equipment: and instrumentation to be

‘ employed in the baseline collection program are shown in Table A-2.

Ph1111ps will operate a wind system, a tempcrature and dclta tempc1a¥

ture (AT) system on ‘the 30 meter EPA mete01olog1ca1 tOWcl for the o




- TABLE A-2

METEOROLOGICAIL EQUIPMENT (PHILLIPS)
FOR ROOSEVELT HOT SPRINGS, MILFORD, UTAH

PARAMETER

GEOTHERMAL BASELINE STUDY- -

Shelter

Relative Humidity

*All equipment will bevequal for equivalent

ITEM MAKE* MODEL MEASURED SAMPLINGVINTERVAL i ACCURACY

Wind System MRI ‘ 1022 - Wind Direction - Continuous for one year . -

or “Wind Speed ’
Wind System WEATHER- 2020 and i . 0-5400 +2° _

tronics 2030 0.5-100 +0.5 MPH
Dual Pen WMC EPR-200A Wwind Direction Continuous Analog Strip +0.5% -
Recorder ' ’ Wind Speed Chart Record : : o
Temperature WEATHER- 4480 Ambient Temp. Continuous Analog Strip +0.1°F :
and AT Sensor tronics 1141 and . Chart Record S
with Aspirated 11438 Delta Temp. o .
Radiation 8150 . :
Shields _
. . R * .
Multipoint Esterline~ E1124E Temperature ° Continuous Analog Strip -
Recorder Angus and Delta Temp.. Chart Record )
Precipitation WMC P511-E Rain and Snow Confinuous Analog Strip S g.01"
Gage . El/7 o ‘ ‘Chart Record .
Wind System- Esterline- Z-FOLD Wind Direction Continuous Analog Stripv +0.5%
Recorder Angus Chart Record o
VHygfothérmo- - WMC H 311-E Ambient Temp. Continuous Analog Strip il.OOF'
Graph and and " and . . Chart Recoxrd and
Shelter IS1-MRD Relative Humidity . - _ +3%
Hygrothermo- WMC H 311-E Ambient Temp. ' Continuous Analog Strip +1.00F
Graph and ' and and ' Chart Record and -
' . IS1-MRD ' : 3%



one-year baselihe.study The wind system w111 be 1nsta11ed at the .
top (30 meter level) of the tower with the temperature _probes. in- )

._ stalled at the 10 and .30 meter leyels.'_Thus, the wind direction and
speed at the 30 meter level, the ambient temperature at the 10 meter
level and the AT between the 10 and 30 meter levels will be.recordéd
continuously on analcg strip chért recorders located in the air quality
trailer. These sensor siguéls'are also'progremmed to be interfaced
with the EPA's Memodyne Data Logger thereby prov1d1ng a dlgltlzed and

a backup record for these parameters

.Phillips-will also install at Statioh‘l and.adjacent to Stationi
2 an instrument shelter (U.S. Weather Bureau Cotton Region Type) to:
house a hygrothermograph to continuously record the ambient temperafure.
and relative humidity at the 1.5 meter level for the duration of the
study. ' ' - v

In addition, Phillips will install, interface with the existing
NWS Wind.system located at the Milford Airport (Stétion 6) and operate
a strip chart recorder to record continuously the wind direction.
" The wind speed of this wind system is presently being recorded in like
manner. Available also for inclusion in the baseline data base from
Station 6 are the continuously recorded reconds.oflbarometric pressure,
ambient temperature, felative humidity-and_precipifation. Additionaily;
~ the sky condition, Visibiiity, present weather, and the amount type
and helght of clouds- are reported hourly from 0700 to 1600 hou11y,

daily, seven days per week.

EQUIPMENT SERVICE AND MAINTENANCE

- The field data collection instrumentation network installed and
operated by Phillips will be maintained and serviced by Air Quality/
Meteorological Technicians on a routine basis to insure calibration
reliability and quality essurance of data acquisition. This service
and maintenance will be scheduled at a frequency sufflclently great
enough to .also insure bctter than 75° data recovery th1ough the one-

year field collectlon program




DATA PROCESSING -

Raw>data from the air qualitYfand meteorological instrunients

will be colleéted weekly or biweekly, validated, reduced'to'hourlyf,.

valuesaas.appropriate; quality assured and computer'processéd.

'Additional details pertaining to the processing and analysis of déta':‘

and‘arrangemeﬁts made between PhillipsiPetrOIeum.Company-dnd the EPA,"

Environmental Monitoring and Support Laboratory, lLas Vegas for the
‘collection, summarization and exchange of data are provided in

Item 2 and the Air Quality Section of the main text.
o J B . _




ITEM 2

" EPA AIR QU‘ALITY PROGRAM DETAIL =

" Extensive alr quality and meteorologlcal basellne studies will
be conducted by both the contractor’ (wce) for Phllllps Petroleum
" Company and the United States Env1ronmental Protection Agency, Env1ron—
mental Monitoring and Support Laboratory, Las Vegas, Nevada (EMSL—LV)
' commencing on/about October 15, 1977. Arrangements have been made to

accomplish these programs on a COOperative basis ineluding the joint

use of equipment and. facilities and the mitual exchange of data and

 information. The enclosed correspondence and memorandums pertain to

planned activities to expediteethis cooperative program.

Enclosure 1:

"Enclosure 2:

Memorandum, "Roosevelt Hot Sprlngs, Utah Study"
August 30, 19]7

This memorandum provides the Project Job Task
Description of the proposed EMSL~LV monitoring
program in’ the Roosevelt Hot Springs. geothermal

151te area.

Letter from D. C. Sheesley, NSI to Donald Gilmore,

Monitoring System Design and Analysis Staff EMSI~LV, -

BEnclosure 3:

August 30, 1977. This letter discusses background
measurements at Roosevelt Hot Springs, Utah for
concentrations of H S, CH&' CO and O3

Letter from George B. Morgan, Director RMSI~LV to
C. W. Berge, Manager, Geothermal Operations,
Phillips Petroleum Co., June 27, 1977.

This letter grants Pnllllps permission to olace

. sensors on EPA towers in the Roosevelt Hot Springs
- KGRA. '

, Enclosure L

Letter from William Adams, Monitoring Systems
Design and Analysis Staff EMSL~LV to Ronald J.
Forrest, Phillips Petrcleum Company, July 18, 1977

' This letter provides an update of the EMSL-LV

planned baseline data gathering program for the
Roosevelt Hot Springs area. It also indicates
authorization for Phillips to add instruments to

~ ‘the EPA towers and.states that Phillips will be
: glven data gathered by the EPA.

U O Y
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Enclostre 53

‘Memorandum, "Discussion with IMSI-LV Personnel -

Relating to Roosevelt Hot Springs Baseline
Monitoring Programs", August 26, 1977 o

The memorandum prepared by Herbert Edson, Chief .
Air Quality and Meteorology Group, Woodward-Clyde
Consultants, retained by Phillips to conduct the

- geothermal site area baseline monitoring programs,

outlines most recent discussion and EPA plans to

'accompllsh the baseline programs.



- EPA CONTRACT #68-03-2591

"f ﬂAwORK.pLAN_‘

Title and Number: -~ -~ . . . . RoOsevelt Hot 'Springs, Utah .
- ' , ~ - .. v 'Baseline Air and Meteorologlcal
dsStudy, 4005 1020

Date Prepared: - .. . - August 19, 1977
Revised: - .. . . Bugust 30, 1977
EPA Technical Monitor: d _'7'_William Adams
NSI,Project.Coordinator: C ;}ATom Russell_
PUrEose-" »

.This scope of work descrlbes the elements and costs necessary
to provide field. support for the continuous collection of meteoro-
loglcal field data and for the intensive measurement.of .selected
air quality parameters in and around the Roosevelt Hot Sprlngs,
Utah, geothermal resource area. '

The end. objectives of this project'Will be to determine the
prevailing climatic conditions and background concentratlon levels
of selected parameters.,1

Deliverables

NSI will be respon51ble for prov1d1ng the follow1ng durlng
the course of che project: .- K .

1.. Approved Quality Assurance Plan. This plan will
' address all applicable items listed in Appendix 2,
"Items to be addressed in the Quality Assurance
Section of Protocols," of the EMSL-LV. Ouallty
Assurance Plan (updated. Aprll 1976) .
2. Installatlon and operatlon of the flve sites.
' " 'This: includes. erecting (4) 10-meter towers -and
(1) 30-meter tower; installing the R. M. Young
Propvanes and associated eqguipment; all opera- _
tional procedures to include- cassette changes,
~calibrations, scheduled and unscheduled mainten-
ance; collect10n,‘analys1s and reductlon of all
1,recorded data. ’ ‘

NOTE.' All equlpment, spare parts, and. required
- apparatus and supplles to be furnlshed by EMSL- LV,V.
- MSA. ' , . S :
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Data reduction reports to include Wiﬁd_rose plo£s;.
tabular listing of wind data and time concentration

'%,profilessof air quality data for representative

'periods as determined and provided to NSI by the
"Project Officer. All reports are due-in the Project -

Officer's office within 30 days after completion of
a data acguisition period- (normally a two-week period).

NOTE:' Report due date is dependent on EMSL-LV . -

MSA providing adequate debugged software to.NSI ‘
prior to starting monitoring operations. 'NSI will
provide  an optlonal plan for development of soft-
ware. ‘ :

Trip report within 5 working-days after return for
each unscheduled maintenance trip. This report
will include description of malfunctlon, corrective-
action, list of parts used, and possible effect on
data, if known. e : ' .

Final report. . A rough draft report providing overall
details of the project will be furnished within 30
days after completion of first year's operation.

Copies of all logs, records,ftapgs;.charts, graphs,
etc., applicable to the project shall be turned over

- to EMSL-LV MSA within 60 days of project completion.

Work Elements and Procedures:

.Task 1l -

Joint review of de51gn, schedule, and budget by
‘'NSI and EPA. '

{a) Design will allow mutual agreement on minor
design change and planning of any required-
modifications. All installation problem
areas should be resolved during this stage.

(b) Schedule: Acceptability of the attached’
milestones will be determined during this
phase. Inventory of all equipment and
supplies w1ll be..accomplished.

NOTE: Schedule is deoendent on all required -
material being on hand prior to- 1mp1ementat10n
of effectlve date.
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Task 2e—

Task 3 -

1020

,1c):vBudget: The attached budget reflects

the cost of installing and operating
the system for one (1) year.  This includes
. one intensive study period that can be
related to at least 2 more periods. Any
additional requirements must be funded
separately and prior to accomplishment.
Additional work generated by events or
circumstances beyond the. reasonable
control of NSIT w1ll also requlre additional
fundlng.v :

Modification of instrument shelters. Shelters
(includes the battery shelter) will be modified '
in accordance with plans formulated during Task’
1 (a). The modification will allow shelters to
be attached to the met towers with ease of access
and malntenance of prlmary concern.

Install five met ‘towers and equipment. Four of

the five towers will be 10 meters and will be-
manually positioned in the vertical position and
mounted on the existing concrete pad. Guy wires
will be positioned at 120° intervals and secured

to stakes installed in the ground outside the

fenced area. The fifth tower (30 meters) will

be assembled using a "gin pole" arrangement on

the concrete pad. Three holes will be dug .
approximately 70 feet from the tower base and at:
1200 intervals.  Reinforced 3 'x 3 x 3 concrete
"deadmen” will be poured with "eye" bolts .installed.
Guy calbes will be attached 5 per "deadman" and -
attached at the 20', 40', 60', 80', and 100' levels
of the tower. Turnbuckles will be used to tighten .
cables and align tower vertically. All legal require-.

- ments for installing towers will be the responsibility

ask 4 -

of EMSL-LV MSA, however, in oral communications the
technical monitor has informed the NSI Project Coordin-
ator that the FAA did not reguire lights or special
paint for any of the towers including the 30-meter
tower. Equipment shelters. and ancillary equipment

will be installed in accordance w1th plans formulated
in Task 1 (a). :

Develop operatlonal Quality Assurance Plan. This
plan must be approved by the Project Officer and _
EMSL-LV MSQ/MSD prior to implementation of monitoring
operations. The plan shall include a written log of:

sampling procedures, standards, instrument calibrations
. and maintenance, and analytical procedures for the - o
methods of measurement under consideration. A detailed -
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:happroach recommended for- the 1nten51ve studles
- will be 1nc1uded :

Task .5 -

Taék 6 -

Install meteorologlcal eguipment. R. M. Young
Propvanes will be installed on the top of each
tower to lessen tower interference to represent-

-ative measurement. The unit for the 30-meter

tower will be mounted on a track with a cable
and ‘hand operated winch to insure "positive"
vertical movement. Using a transit. and pro- .
cedures described in the plan formulated in

Task 4, the units will be aligned physically
and electrically to true north. Memodyne. data
loggers will be interfaced, »operatlonally checked
and systems placed in OOeratlon.

The statlons w111 ‘be serv1ced 1nc1ud1ng exchanglng
cassette tapes and batteries, and routine preventive

maintenance performed. This service operation is

Task 7 -

Task 8 -

scheduled on a two-week recurring basis. Cost pro-
jection of this operation has been based on qending
two men from NSI Las Vegas to perform the task.. This’
option will involve a minimum of two days ‘travel time
and one day direct labor plus associated per diem.
Also included in the cost factor is a leased four-
wheel drive truck-in the event GSA does not have one
available. ‘A four-wheel drive vehicle is a require-
ment for safety reasons during the months of October -
through May - 1nc1u51ve and any time there may be rain
in the area. :

A photovoltaic battery recharging system is to be
installed at each of the sites when made available
by EMSL. Additional funds may be required, depending
on the complex1ty of the unlts, for installation and
maintenance. - oo ' '

InstenSive Study: "Intensive study periods will be
conducted at times to be selected by EMSL. These
periods will normally be two weeks in duration and
will collect data on concentration levels of H,S,

SO 0 37 NH,, and CH Total suspended particulates

fhw1z1 be measured and w1nd speed and direction will

be contlnued under normal operatlng procedures.
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Task 8 -

1. A portable batteryvoperatedbunit"Will,
. be obtained through an inter-agency agreement.
" This portable:unit will measure SOZ’ 03, and NH

2. Impregnated filters will be wused. to
measure H,S. The filters will be mailed to Trace
Elements, Inc. for analysis. A system of three
filters will be exposed simultaneously to provide
a comparison of results for the Quality Assurance
program. ‘

3

3. , CH, Measurements will be conducted. by
- collecting bag samples. These samples will be
"analyzed at NSI- LV laboratory for CH, concen-
trations. '

4. The 47 millimeter Nucleopore membrane
- filters and battery operated pump will be used to
determine total suspended .particulates at the meteor-
ological tower to be determined by EMSL personnel.
A separate particle collection will be performed
using the EMSL Hi-Mass Hi-Volume equipment at a
location different from the background site. See
‘Note.  The membrane filters will be returned to’
NSI LV for weighing.

5. Wind speed and. dlrectlon will be measured
. using a tethered balloon and radiosonde (tethersonde)

Task 9 - Data reduction and reporting: this includes reduction,
' computation and plotting of wind roses, tabular listing

of wind data, tabulations of all recorded aerometric
dataJce%%eegﬁéAby-the*mobrie*unitﬂin—wh&eheverﬁfefm
agreed~upen. ~ Time concentration profiles of air quallty
data will be prepared using data collected during the
intensive study periods. An interim report as specified
in the deliverable section will be prepared within 30
days after completion of the intensive. All report
schedules, -data reduction,.etc., listed under Task 8
are contlngent on proper software: belng developed prior-
to processing any data. ' :
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10 - Move portable shelter (prov1ded by EPA) to the 30-

~ meter tower s1te., NSI recommends - that the shelter

~be moved to the site 'and be left there during. the
.operational period of the project for staging. A
flat bed truck and. fork llft will. be recu1red for-
"each move.

_ll ~ NSI will develop'the software for prbviaing data

reduction. ' The software package will be debugged
and capable of pr0ce551ng all data collected in the
. project. S

NOTES: A Memodyne data logger will be interfaced -
to existing equipment at Milford Airport. The
installation,; operation and maintenance of the
Memodyne unit will be accomplished by NSI. Data
from this unit will be. processed w1th data- from
the other flve Sltes.- :

A massive volume air sampler. is. to be furnished by
EMSL-LV/MSM for each intensive period. A generator-
capable of ‘providing the required power will be
furnished. EMSL-LV/MSM will provide one technician
to train NSI personnel in the operation techniques
of the massive volume air sampler. This training
will be for 5 days during the first intensive study.
This unit must not be operated at the same site as
the unit described in Task 8 to prevent contamlnatlon _
from the generator exhaust.: : :

Facilities Recuired:

NSI facilities, Las Vegas.

Equipment and Material Required:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)

4 each 10-meter met towers. .

1 each 30-meter met tower

10 each equipment and battery. shelters

5 each R. M. Young Propvanes and assoc1ated equ1pment

6 each Memodyne Data Loggers

10 sets of batteries. :

Mobile unit capable of measurlng all requlred parameters
One 4-wheel drive vehicle

Primary and secondary standards as requlred in Quallty

Assurance Plan
Instrument mount, track, cable, w1nch,_and mountlng

. *  hardware for 30-meter tower

(11)

"Guy cables and associated hardware
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Milestohes and Scheddles:

Task

2

10

11

“September
September

'September'

Séptember

vQctober

B October,

1,

9,

23,

1,

1,

,Completion Date

1977

_1977"

1977
1977 .
1977

1978

UpOn-availébility-.

To be selected .

October 30, 1978

October

1,

1977

' December 20, 1977



IJE}RT!“%BP gEFﬂﬂ Eg ir&ﬂ ‘Arsnb:ldbli}ny o-f N.ort:hrop Corpcraﬂo'n“ i_’..O. Box 19130 ¥
. oo e " Las Vegas, Nevads 89119
ENVMONMENTALSCENCESGROUP B . o (702) 732-1902

~ August 30, 1977

Mr. Donald ‘B. Gllmore, Geologlst _
Monitoring Systems Design & Analysis Staff
Monitoring Systems Research & Develooment
- Division |

U.s. Env1ronmenta1 Protectlon Agency

P.0. Box 15027 :

Las Vegas, NV 89114

Snbject:' Background Measurements—Roosevelt'Hot Springs, Utah

Dear Mr. Gilmore:

This will document my dlscu351on Wlth you and Mr. W. Adams- o
regarding background measurement, requlrements for . ‘the Roosevelt
Hot Springs, Utah prOJect. :

The_purpose of this project is to establish background levels of-
concentration for H,.S, CH,, CO, and O, consistent with baseline
development of geotfliermal energy resofirces. This tvpe of ambient
evaluation and monitoring is accomplished through monitoring tech-
niques, sensitive and precise, that will measure real concentrations.
of the trace constituents of 1nterest.

To ensure development of true background measurements requires
an energy source for in-situ measurement. that will not contaminate
the atmosphere locally and obviate the objective. 'NSI does not
recommend the use of fossil fuel generator power in the v1c1n1ty
of the intensive and continuous monitoring- site.

The in-situ measurements and data acquisition can be powered with
battery and solar collectors. The measurement approach is to
combine continuous and integrated sampling techniques which have
demonstrated sensitivity, simplicity, reliability, and are cost~:
effective. The analytical. approach will be supported from EMSL
Las Vegas. : s S

Individual methods were developed at the National Center for =
Atmospheric Research and have been ‘applied by NOAA at Mauna Loa’
Observatory in Hawaii and various. locations in the Western U.S.
by investigators. corncerned with geo-chemical trace chemical
neasurements. It has been suggested that -this equipment which
#ill operate for days unattended be applied to the Roosevelt Hot
Springs project. Availability is being investigated.

AR /b AL FNerrem et sa b s e e a e - s o



Mr. Donald B. Gllmore
Page 2 S
-August 30, 1977"f

Baekground Measufements-Roosevelt_Hot.Springs, Utah

In the event that the automatic sampllng .version of thlS system .
cannot be obtained in the time frame of interest, a second manual.
version -utilizing the same technology is proposed. The standard
operating procedures have been developed and need only be edited
for this specific requlrement. Procurement of the materials to
support the approach is estimated at 25% complete here on site.’
The remainder of procurement can be achieved in the time frame-
of schedules discussed at our last meeting. Training for both
field personnel and laboratory .support personnel is estimated to
be complete in November 1977 on a non-interferring schedule. con-'
sistent with other ENSL progects.

Sampling and . analytlcal sensitivity of the methods are summarized
for your review.

Detection Limit . Trace Constituent_ , - Method

0.6 ppb v ' Sulfur dioxide .- - Impregnated filter ‘
' ‘ : . Axlerod, Natush, et al. (1975)

5 ppt.v ‘ “Hydrogen sulfide o Natush,. et al. (1972)
. . Journal of Anal. Chem. 44 {1872)

2.5 ppb v » Ammonia . h Harwood (1970)
' - Water Research 4

10 ug/m3. Total Particulate " Breeding, Sheesley, et al.,
. "Background Trace Gas Concen-
trations in the Central U.S."
Journal of Geophysical Research.
78 (1973)

Sincerely yours,

" NORTHROP SE

s

D C. Sheesley

’TCES, INC.

DCS/sg

>c: T. D. Russell
S. J. Gordon :
. A. E. Smith, EPA/MOD

[
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 Mr. C. W. Berge ‘

Manager, Geothermal Operatlons
Phillips. Petroleum Company

- P, 0. Box 752 :

Del Mar, CA 92014

Dear Mr. Berge:

" In response to your letter of June 7, 1977, we are pleased to-
honor your request to place several sensors on three of our
towers in the Roosevelt Hot Springs KGRA. ‘We will also make
available to Phillips Petroleum Company the raw data collected i
at our stations after ‘it 1is processed and our quality assurance
. procedures are applled

I1f you have any spec1f1c question regarding scheduling or imple-
" mentation of the above, please contact Mr. Leslie Dunn, tele-
phone (702)736-2969, extension 241.

Slncerely yours,:

By s -

George B’ Morgan
Director ‘
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July 18, 1977 °

Our'Reference: MSA

“.vRonald J. Forrest S o : S : ’ - .
 Phillips Petroleum Company R o R S S - .
"429 South Main. Street ' PR S L P
‘Milford, UT 84751 ' B I '

-

e

Dear Ron:

. In response to your telephone request: of July 7, the following in-
formation will point out our planned. basellne data gathering program
for the Roosevelt Hot Springs KGRA .

The U.S.XEnvironmental Protection Ageney, Environmental Monitoring .
and Support Laboratory, Las Vegas, Nevada (EMSL-LV), plans to erect i : _
towers instrumented to automatically and continuously gather wind - ST —
speed and direction at five site locations in the Rooscvelt Hot ‘

Springs KGRA. A 1l0-meter tower will be erected at each of four .

sites; a fifth site will have a 30-meter tower. A listing of tower

sites is enclosed '

Rt A

Phllllpq Pttroleum Company (Rlchard Lenzer) has permLSSLOn to- add
instruments to the towers for its data gatherlng program and will be.
glven data gathered by EPA Hopefully, data gathering will begin to- -
later than September -1, l977, and continue through one year. The
American Fence Company in Ogden, Utah, will construct a concrete pad

e
3

at each site and erect a chain link fence, 10 x 10 x 6-foot high, @g,
- with one 4~foot wide gate. Atop the fence and gate, three strands j?ER
of barbed wire will be installed: Each tower will be supported by ?ff
tkrec gy wires. A special Land-Use Permic for threé years has been . w7
obtained from the Bureau of Land Management office in_ Cedar City,’ R

Utah.

L

.-‘"

- EPA will soon give American Fence the ''go-ahead" for site pad con-’ o
struction and advise them exactly what is wanted and where the pads . : N
“are to be placed. Arrangements have been made for representatives - S
from our Las Vegas.contractor to visit the area along with those : .
from American Fence Company. The Las Vdgas contractor will install
the towers. Storage batteries will provide power for the instruments.

-




Intensive measurement of air quality parameters will also be accom- -

plished. A mobile unit, equipped to measurec H. S, NH No-, NOZ’ HC,

Rn," and partlculntes, will be trausported. from Las Vegds “Yora two=

An, an

week perlod on_ three spec1f1ed datcs.‘ 1h15 probram will begln around
T

"November, 1977. R RN o

e e e e et

i

If this does not give you adequate-information about the project,
please contact me. Thank you for your assistance in clearing the
"five sites. :

Sihcerely yours,

William Adams, Earth Scientist
Monitoring Systems Design

and Analysis Staff.

Monitoring Systems Research
and Development Division

Enclosure

cc:

P}-Rf C. Lenzer, Phillips Petroleum Company
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1. Main ‘Base; 275 /Rou , Section V<
S SE1/4, St1/4, swl/~, mii/s /"
.30 meter tower. Delta T on tover,

Complete weather statlon.
BPA to do all data reductinn : :

‘v@'2; Negro Mag Wash T27S/R9W Sectlon ) e
: ST1/4 SwWl/4, SE1/4, WWl/4 7
Wind direction aund SWEnd - EPA . S

Temperature ~ Phillips Petroleum -
EPA to do all data reductxon
10 meter tower '

3. Entrance to wlldhorse Canyon T27S/R9W, Section 21

NF1/4 NWl/a SEI/& SEl/Q
© 10 meter tower

Wind direction and speed - EPA "':'>‘-"f; %>
Tumperature - Phillips Petroleum
" EPA to do all data reduction

Alternate 3. ‘TQGS/R9W; Section 27
 SW1/4, SE1/4, SEL/4, NW1/4

4. Read; T26S/R10W, Section.16
SE1/4, WW1/4, SE1/4, NW1/4
10 meter tower
Wind dlrection and sPeed - EPA

5. Bradshaw M0unta1n T28S5/R9W, Sectin 10 -

sw1/4 NW1/4, snl/a sw1/4 :
10 meter tower '

Wind direction and speed,- EPA

6. Milford airport weather station
Continuous wind speed and direction,

With strip chart - Phillips Petroleum to supply strip chart and
reduce data,

If tape - EPA to furnlsh tape. and reduce data,



' WoodWard-CI}yde Consuitants
- MEMORANDIM -

.',_August_'yz'e 1977

- SUBJECT:- Dlscu5510ns with Env1ronmenta1 Protectlon Agency,
S Environmental Monitoring and Support Laboratory,.
" Las Vegas (EMSL-LV) Personnel Relating to Roosevelt
- Hot Springs Baseline Monltorlng Programs :

'FROMiff‘ Herbert Edson -
' Chief, Alr Quallty and Meteorology Group

The undersigned attended a meeting held at the EPA EMSL-LV offices in

. Las Vegas, Nevada on August 24, 1977 to discuss most recent plans to

. jointly expedite Phillips Petroleum Company - EPA EMSL-LV baseline
monitoring programs in the Roosevelt Hot Springs geothermal site area.

- Also attending the meeting were Richard Lenzer of Phillips Petroleum
_Company, and Don Gilmore and William Adams of the Monltorlng Systems .
“Research and Development Division, EMSL-LV. The following is a summary
‘of pertinent 1nformat10n covered relatlng to the proposed EPA basellne
'programs :

~ 1. The EMSL-LV programs remain basically as stated in the Project
' - Job Task Description of April 7, 1977. All meteorological moni-
toring will be dccomplished essentially as outlined in this
memorandum with the exception that it is now anticipated that
the program will be conducted for a two year period. The‘start
-of the monitoring program will commence in several weeks when
contractual arrangements have been concluded with Northrop e
'Services Incorporated.(NSI) (who are being retained by the EPA
to conduct the field maintenance and servicing portions of the
program). Air quality parameters to be measured include H S,
S0y, Oz, NHz and TSP. The two-week mobile monitoring prooram
will begin during the fall season. It is now planned that two
or four seasonal programs will be conducted dependlng upon o
results achieved. ‘

2. Northrop-Serv1ces Incorporated has‘beenvadvised in contractual
discussions that Phillips has permission .to use the EPA towers
“and that a cooperatlve data gatherlng effort w111 be conducted.

3.. Ph1111ps will. gather and process wind speed wind dlrectlon and

. . temperature, humidity, and precipitation parameters'from-its own
sensors using strip chart recorders. This will allow.for redun-
dancy and back-up in the meteorological data collection program.
The EPA will ‘also 1ndependent1y process Phllllps' W1nd data using
a Memodyne record01



. Woodwai'd-CIyde Consultants

- Memo Te: DlSCUSSlOHS thh EPA EMSL- Lv. 'im."- ‘f'~“':if
- August 26, 1977 T _ .

- Page 2

4. The EPA will'provide a Memodyne recorder for the Milford Weather
. ' Station in order to obtain continuous measurements. of wind speed -
‘and direction at that location. 'This data will be made available
to Phillips along with w1nd data at the other five monltorlng

locatlons ‘ : :

5. EMSL-LV will process -all wind speed and wind direction data
expeditiously as soon as final software programs are completed.’
~ It is anticipated that processed summaries can be available.
within a reasonable period after the data is collected. A rough
estimate 'at this. time is eight to ten weeks. Also an.EPA Project -
" Summary Report will be due next October which will contain all’
available processed data through that date. ~EPA has indicated
that if summaries are not available in time for appropriate:
applications, they will provide Phillips with -800 bpi data tapes
~ containing raw data from which pertinent 1nformat10n can be

_processed as requlred T

6. Mr. Wllllam Adams will ”expedlte” the EHSL LV program. Coﬁtacts
- relating to the program and coordinating efforts between Phillips.
and the EPA and/or NSI should be conducted through Mr. Adams.

7. A new wrltten descrlptlon of the scope of the EPA program will be
 available as soon as contractual arrangements have been completed .
with NSI (but should be essentlally as stated in the meeting). '
EMSL-LV would also like a written descrlptlon of the Phllllps
program when it is finalized. '

- 8. EMSL- LV W111 prov1de Phillips with more detalled descriptions of
equipment, sampling and analytical techniques -used.in their -
monitoring programs. Mr. Adams is researching this information
and will prov1de WCC with the 1nformat10n when it is available.

9. At the conclusion of the meetlng, Mr. Curt Edmonds (PME) prov1ded
a briefing on the functions and capabilities of the Memodyne
recorder and the procedure for data reductlon from the Memodyne
tape.
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' INTRODUCTION -

'Meeiingsbahd discussions with“peféonheleof the‘Environmental~‘
Protection Agency, partlcularly the staff of their Env1ronmental _
‘:Monltorlng and Support Laboratory at Las Vegas, Nevada, 1nd1cate that

‘EPA will be conductlng blologlcal studles which should prov1de key '
'"fdata for this Plan of" Operatlons. ' : :

~_ The details of;these programs as_présehtly‘understood by Phillips
and WCC are as follows. - ' I o

| VEGETATION PROGRAM -

‘The primafy'emphasis of the EPA study'will be contaminant analysis '
of the vegetation within the Roosevelt Hot Springs Geothermal Unit.
- This studyvis'being conducted to provide baseline data with which to

_ develop and test'monitOring peramenters'and.methodologies.

. The initial phase of this study w1ll prov1de descrlptlve habltat
-data and will include ‘the development of 1nformat10n on the species
A present their distribution and a plant communlty map - Black and white
:_'aerlal photography will be used ‘for initial dellneatlon of plant com—
munity boundaries. Verbal discussions with EPA staff on August 16 and
l 18, 1977 indicate that their progrém will involve extensive vegetation¥
sampling over the whole Unit, with a sample location of the inter—
'sections of a one quarter mile.grid system. This sampling program will
o provide vaiidation for the vegetaﬁion map, and'oover and composition -
data on the major plant species. ~Transect and quadrat techniques will
be used for vegetation‘sampling. A floristic list of the species
‘observed within the Unlt will also be complled durlng the vegetation .

program.


http://wi.11

FAUNAL PROGRAM
‘EPA's faunal'studies'ére_primarily-bfientéd tq.Sampiing‘Smailf_'
~ rodent popuiationé with.seCQndary,emphdSis bn rabbits and Hareé.‘;Thg
study is basically»designed to establish tissuevcbnéentratibns Qf
~ selected elements in'the major speties'sampled within and adjééent to
“the Unit. In verbal discussions Qn:August'i6 and 18, 1977, EPA staff
vindicatéd thét3they are placing increaséd“émphésié_on a study of small
" mammal population parameters within the Unit. - They will be conducting
mark and- recapture sampling‘on two permahent grids,-oﬁe\in Section 3
of’T27S R9W-ahd10ne in Section 30. ThiS'phase of the study.should
provide baseline information on populatioﬁ fluctuations,_rodent
density, and home fange, as well as details on species present. ‘These
permanént grids are placed in sagebrush scrub vegetation. - Additional,-
non-pérmanent grids will be plaéed:in other vegetation and habitat |
‘types within and adjacent to the Unit to provide data‘on_specieé~thét

‘utilize these areas.

‘The EPA program will also inciude‘sampling‘of rabbits and hares

for contaminant analysis. This program will provide relative abundance . =~ '

information on these species based on collecting success and sightings.
vThese‘data will be presented in annual reports due in October of 1977
and 1978. . ' .

Based on these vérbal communications and the attached letters
from EPA (May 24, 1977 and'June.7, 1977) the vegetation and small '
mammal- surveys to be conducted by EPA will provide adequate data to

meet the guidelines for geothermal development baseline studies.
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f, ©"OFFICE OF RESEARGH AND GEVELOPHENT. -~ . . .

Bpp® D ENVIROEMENTAL HONITONIG AHD o
o T ooo.. o~ SUPPORT LAZORATORY
June 7, 19770 0 e - PO.BOX ISD27

| S L S e LAS VEGAS, HEVADA 89114

Our Referemce: MSE . | 702/135-2059 (FT5:595-2939)

~

Mr. R. C° Lenzer 7
Phillips Petroleum Comoany L
- +P,0O, Box 752 . S

© Del” Mar, CA 92014,

".Dear Mr. Lenéer::"

We are planning a series of geothermal related studies that 1nclude
wildlife collections at the Roosevelt Hot Springs area. This wild-
life phase should provide results applicable to items  5.33 Aand B - -
(p.23-24) of the 1977 document entitled Guidelines for Acquiring

- Env1ronmental Basellne Data on Federal Geothermal Leases.

For clarlflcatlon purposes, it °bould be noted that our objectives,

 and therefore the resulting data, may not be identical to-your

" requirements. The EPA-Las Vegas work on wildlife species is de-

- signed to establish tissue concentrations of selected elements in ~
the fauna of Roosevelt Hot Springs as well ‘as to-evaluate the A
feasibility of using animals.as biological monitors for potential

. pollutants associated with geothermal energy. However, as part
of this program. we plan to identify the small mammal speciles, . .=

‘establish their relative abundance- and prov1de some descripC1on
of local ecologlcal characterlstlcs. oo

L We~have conducted two trapplng trips toﬂRooseVelt Hot Springs and
have collected deer mice, canyon mice, Great Basin pocket mice and. .
Ord's kangaroo rats. During these trips, traps were placed in .
parallel lines extending west and north of two geothermal drilling
locations as well as at a control area several miles west of the
. geothermal.operation. Selection of trapping areas was primarily

" based on the prominent plant communities, prevailing wind direction

. and local drainage conditions. Jackrabbits wers also collected -

" along roadways and the relative sdmpling effort for this species
will probably be expanded on' future trlpsg‘ Our work at Roosevelt '
' Hot Springs is ‘currently scheduled to extend through 1978 with
. collcctions being made on a quarterly basis.. I



"We intend to publlah our results and will be happy to provide you f
with copies of all reports, if you so desxre.-'-

Sincerely:yours; R

£¢ [

R. E. Stanley,

oy,

"~ Acting Director

Monitoring Systems’ Research
and Development D1v1510n>4
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QS{T*]'@;,.”GS. ﬁbi%h ﬂEUTAL,FFSTECﬂUN AGENCY
Y < _ : :
Wl s T S o
7, oer"p " o ' L ENVI‘IO MENTAL FJ‘.O"ITORI"" Al !J ‘
o PROT SUPPORT LABORATORY
PO, BOX 15327 .
LAS VEGAS, NFV;DA 89“4
T Ce 702ﬂ352 '
. May 24, 1977
- Our Reference: MSP : S N 19“. S _j" _ N
" Mr. Dick Lenzer
Phillips Petroleum Company
. P.O. Box 752 S I :
Del Mar, CA - 92014 - s R

- Dear Mr. Lenzer:
- Please find enclosed a copy of our investigation objectives concerning the
plants.and soils found in-and on the viciﬁity of the Roosevelt Hot Springs

geothermal site. Also, listed are the proposed:benchmarks,,target dates,

: .andvthe expected output. If I can be of further aséistahce, pleqse_let';

me know.

Sincerely,

kenneth W. Brown

Resecarch Botanist

Pollutant Pathways Branch
"Monitoring Systems Research
and Development Division

Enclosure

ce? o

R. E. Stanley
“J. A. Santolucito
E. A. Schuck -

" G. B. Wiersma .
D. B. Gilmore’
W. Adams
A. B. Crockett
L. M. Duan . .

P. N. Lem

. Z. E. Nelson . -
. W. W. Sutton

<




" ROOSEVELT ‘HOT SPRINGS GEOTHERMAL SITE
.~ (PLANT AND 'SOIL BASE LINE INVESTICATION)

The U.S. Environmental Protectlon Agency s (EPA) Reglon VLII offlce .in

?;nDenver and other 1nterested groups, such as State conservation and water qnallty
V agencies have erressed conccrn over the poSSLble enylronmental 1npact caused
d;by the development of - geotncrmal arcas..lln addltlon; the EPA*s-ﬁnv1ronmental
::Monltorlng and Support Laboratory located in Las Vegas (EASL—LV) is 1ntcrested
,-and concerned With the need and theldevelOpment of adequate_environmental

nonitoring prograns for geotnern315energy‘production'activities; fTherefore; N

-yas part_of‘an overalllintegrated monitoring/enylronmental assessment effort -

,in_tne Roosevelt'Hot Springs'aréai the following_investigatlon.is belng conducted,.

) Tne_initial phase will be tneAcollectlonlofﬁbase line and descriptive habitat-

" data necessary'to,identify:the impact'of-tne geothernalldevelopmentdon the local
'biota.rVThis fact—finding‘phase williinclude specles identification, distribution,

‘land plant communlty mapplno Aerial photooraphs will be used for delineatine"

plant community boundarles, in additlon to 1llustrat1ng information concernlng

”43011 type and series. S A. L,

The second phase will 1nvolve the collection of ‘plant and soil samples from i
predetermlned sampling sltes.: These 51tes will be selected and located in -

-part by the follow1ng parameters. vegetatlye type; w1ndrosevdata; terrain features;.
and the present and proposed drllllncr site locatlons. Samples will be properlyj
preserved, transported to EMSL-LV, andvprepared for“analysis.: Contaminant
analysis will be contingentAon tne'chemical composition of.the brines:foundvin

'>the Hot Sprlngs area.:

Obtaining background data in the areas of geology, hydrology, and cllmatology
for the Roosevelt Hot Sprinos geothermal site are essentlal for predlcting,

-meaSuring, and/or-identifylng the lmpact and kinetlcslof»any brine contaminants

: which may be deposited on the local biota. ‘As such, this information will be


file:///-rLll
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A‘collccted and obtained from the EPA Gcothermal Contractor (Coonomica, Inc )

. as well as from the U .S Geolo"ical Survej, the Natlonal Oceanlc and Atm0opheric

_ dminiqtratlon,.Phililpq Pctrolcum Company, and from local unlver51ties and
libraries. .‘ | |

The‘benchmarks.and targetsdgtes fé? porﬁionéiof this iﬁQeétigatioﬁﬂqre-'5:'
és fqllowé::-' | | | |

" BENCHMARKS -

1. ‘Field and'backgrdundilifé%éﬁ#fé:éuryeys . éra Quaﬁter; CY76 & Zhd Quatter,uCY77 l:
2. - Initial sampling (élaﬁtsi& soii)_ ‘f: ' » lsﬁ-&;an Quérter, Cf78 | |
3. Sampie preparation and analysis ‘ :°"  3rd & 4tthuafcer,‘CY78 

.4.A Annual-progress report .- ._ -I: o Septémber 1975
‘5. Additional plant-and.séii saméling- ' o Brd'§ 4th Qu;rter; CY78.

"~ .The expected output§ include:
l.-'Spmmarization of,the pofential_impa;t of geothermal extraction éétivities
‘on the:locai-flbfa and fauna.
_.2. Identify énd'defihe the kinetics<df ggothetmal contaminants ﬁhét may’
be deposited on the soils and local bioté.;A- B o B ; _ o -~_;_
‘3.. Make récommendation§'a$ to the need and most effective biologicél,“

monitoring systems in areas of geothermal extraction activities. ' : e
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. SEISMICITY AND SUBSIDENCE
- Contents - . .
| SUMMARY —. SEISMICITY AND SUBSIDENCE w/Flgure 1

USGS LETTER OF JULI 18, .1977 - Re: S(lbsldence -

USGS LE'I‘TER OF MAY . 19, 1977 - Re: Levellng and Horlzontal Network

UNIVERSITI OF UTAH LETTER UF JULY, 22, 1976 - precision grav:.ty -
readings at Roosevelt Hot Spr:mgs '

Unlt

UGS LETTERS OF JULY 18 & 19, 1977 — Re;' baseline monitoring and

. bench-mark aescr:uotlons.
P}HLLTPS PETROLEUM CO. WELL BENCHMARK TABUIA”ION :

PHILLIPS PETROLEUM CO. LETTER OF AUGUST 26, 1977 - U’xuver51ty
of Utah Agreement

UNTVERSITY OF UTAH LETTER OF MAY 27, 1977 - w/5815mlc Program |




, - SUMMARY . . .
. ROOSEVELT HOT SPRINGS GEOTHERMAL

~ SEISMICITY AND SUBS IDENCE

Operat1ona1 procedures to determ1ne rate of subs1dence (changef
in e]evat1on) and the level of se1sm1c1ty of ‘the KGRA w1]1 be prov1ded '
h'by the Un1vers1ty of Utah. In add1t1on, any subs1dence in the hor1zon— ’
ta] mode w111'be'monitoreo.by»surveys prov1ded'by the USGS as 1nd1cated
“in Attachment A and at the locations shown on_Fig,-1,.

| The rate'of,subsidence:in a‘vertical-sense.wi1]-be determined .
_ by_occubying_the benchmarks shown:on.Fig. 1 and_as indicated in Attachment
B. : | | |
| Se1sm1c1ty of the KGRA 1s current1/ be1ng monitored bj the
_Un1vers1ty of Utah at tne stat1ons 1nd1cated in Attachment C and w11]
cont1nue to be mon1tored as descrlbed in Attachment B.
Scheduling of these procedures requires constant monttoring;of-

the seismicity andﬂarrangementS'for measurement -of benchmarks 1n a three

- part program Measurements are to be taken pPIOP to, dur1ng and subse-

quent to pump1ng operat1ons in the KGRA
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"ROOSEVELT HOT SPRINGS GEOTHERMAL
T G0RBAA

_ UNITED STATES L
'DEPARTMENT OF' THE INTEHIOR

GEOLOGICALSURVEY

A Water Resources D1v1sx_on B
Room W-2528, Federal Building = - 7 .
2800 Cottage Way o
~Sacramento, Calif.. 95825

July 18, 1977

" Gary Crosby , '
Phillips Petroleum Co
Box 752 ' : N
Del Mar, CA 92014

Dear,Gary,. . . f__"" - -

As you know, we are involved in baseline monitoring surveys to detect . . .
possible ground ‘movement in Roosevelt Hot Springs geothermal area, Utah

" The network of first-order leveling control was completed in May. . Eleva-

. tions and bench-mark descriptions are not yet available but should be .

" finalized in a week or so. Please adv1se if any of thls information 1s

of interest to you. : : :

We ‘are advised that during an environmental hearing, held in Beaver City,
-Utah, last year, you reported on subsidence occurrences in the . Milford
‘farming. area. We are very much interested in any information available
on possible subsidence. Are copies- of your statement available? . Any
- information that you might have on water-level changes, sub51dence and
" regional trends would be appre01ated : -

Next week our crews will be .in the Roosevelt area expanding the network
" of horizontal control throughout the -area of geothermal interest. Any
of the data from these surveys are public 1nformat10n and avallable if
needed .

Slncerely,

WE‘%

"Ben E Lofg



K lJNYTED STYVTES o NI
DEPARTMENT OF' THE INTERIOR o
- _GE‘OLOGICAL_SU-RVEY : '

_ Water Resources Division.
- Room W-2528, Federal Bulldmg
' 2800 Cottage Way . L
Sacramento, Calif. 95825 -

May19, 1977

~R. C. Lenzer, Geologist
" Phillips Petroleum Co. '
-~ Box 752
Del Mar, CA 92014 .

Dear Dick:d'

As requested last Monday I am sendlng herew1th a. rough map of the Roosevelt
Hot Sprlngs area show1ng . . : :

(1) in yellow and blue the 40 C/lOO m and lO C/lOOm geothermal contours,-
based on flgure 5 of your Lenzer Crosby—Berge report,

'(2) in red penc1l the route of the flrst—order levellng East-West and
: North-South across the hot area. Granite bench marks are. set ..
on the_North East, and South outside the lO°C/lOOm contour, and "

(3) in light red and green a prellmlnary network of precise horlzontal
_measurements by this office. This net will be greatly expanded
in Aygust. ' : :

As I mentioned, the first-order leveling is being completed this month by
the Topographic Division, USGS. .Many ties are being made to the Bullock
network throughout your production area. - However, we have not attempted

 to relevel all of the Bullock points. Any of the leveling data are
available if you desire. -

These precise horizontal and vertical control networks ,are designed for

base-line monitoring, and will be resurveyed periodically to detect possible. .

ground movement. To the extent that these surveys meet the requirements

" of the Conservation Division in providing base- llne controls, you are free.
to report these data in the statement you are preparing. This is public
information.. It probably will be several years before we see measured
changes of significance. We would appreciate the Survey belng credlted
1f you. present these nets ‘in your report.,

Ne‘apprec1ate the ozalid prints- you supplied'of the Roosevelt area.  We could
‘yuse to good advantage either six additional ozalld prints of thls map or
a transparency so we can make our own copies.




‘We are- eSpec1ally appre01at1ve of. the Lenzer Crosby—Berge report you

supplied of the Roosevelt llot. Springs KGRA, .This is a very good report_a
and SuppllCS the background information we needed T S

, Thank-you-for your continued asSistance and cooperation,

Sincerely, -

ez % o

Ben E. Lofg en

-ce; letter only:

Frank Olmsted
Robert Christiansen:




 THE UNIVERSITY OF UTAH

‘OLLEGE OF MINES
\ND MINERAL INDUSTRIES

JEPARTMENT OF GEOLOC‘\ o
\ND GEOPHYSICS -
17 Minewar Sciexce Burioise

July 22, 1976

-~ Dr. Gary W. Crosby-
. Exploration Director .
- 'Geothermal. 0perat1ons R
 Phillips Petroleum Company
11526 Sorrento Valley Road. - -
' San Diego, California 92121 » :
' o T Reference: Cr-103-76 GO

'Dear Dr Crosby

In check1ng over my past correspondence, I note that I fa11ed to
acknowledge receipt of your letter to me dated April 22, 1976 and the
material (tabulation of elevations and map showing 1ocations~of the

- concrete pads) enclosed with the letter. 1 thank you for this material
" and apologize for delaying my acknowledgement of receipt of it. -

- As we discussed on the phone today, I plan to have two graduate
students, Robert F. Sawyer and James Carter (who are doing gravity
surveys in.the Mineral Range area this sumier, ‘incident to our ERDA
Geothermal Project) take the precise gravity readings on the Phillips
monuments during the middle of August, using simultaneously two.LaCoste
and Romberg G-type gravity meters: 1) our University of Utah Meter No. 264
and 1) Meter No. 269, which we have on temporary loan from the U. S.
"Geodetic Survey Squadron at the FEI Warren Air Force Base, Wyoming.. As
discussed, we wi]]-prbvide you with a copy of the raw gravity data.

As we also d1scussed on the phone today, Mr. Ben Lofgren of the
Ground Water Division of the USGS plans to be in Milford during the week
-0f August 22 to arrange for the eventual setting-out of new monuments
on the bedrock areas on both sides of Milford Valley, for the purpose of -
USGS precise surveys of vertical and horizontal.control, to detect: ground
~ movements. - 1 have advised him that I would like to extend- precis :
gravity measurements to cover these new monuments, as part of one ERDA
Geothermal Project; and I -hope to be in Milford at that time to d1scuss
Tthls matter further w1th h1m o , S




- Dr. Gary”w; Crosby o 7I‘f?--ﬂ“-'flP:s2‘ S duty 22;;19755{¢;
As you know, 1t is our 1ntent10n to take. cont1nuous hourly grav1ty

:-read1ngs ‘on~the monument nearest to-any-well-at-which the Phillips =
" Company makes withdrawal tests, as we did in. February 1976. Therefore,

_I herewith respectfully request that you advise me in advance of any such: . -

tests (say, for example, two weeksS\if possible}, so that we can make the
necessary advanced preparat1ons for these grav1ty readlngs

, 1 wish to take this opportunlty to thank you for your cont1nued '
“cooperatlon in the matter of these grav1ty measurements on the Ph1]]1ps
monuments.. S _ , . S
| Slncere]y yours, "
Wa 4«&
‘Kenneth L. Cook
. Professor of " Geophysics

KLCfncs

cc: S. H. Ward




L UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL ‘SU RVEY

‘ Water Resources-Divismn i
. Room W-2528, Federal Building -
© 2800 Cottage Way =~
‘Sacramento, Calif. 95825

© July 18, 1977

Gary Crosby

- Phillips Petroleum Co.
Box 752 ,
Del Mar, CA 92014

Deat Gary:

" As you know, we are involved in baseline monitoring surveys to detect.
possible ground movement -in Roosevelt Hot Springs geothermal area, Utah. .
The network of first-order leveling.control was completed in May. Eleva-
tions and bench-mark descriptions are not yet available but should be
finalized in a week or so. Please advise if any of this information is
of interest to you. ‘ : - - :

We are advised that dnring an environmental hearing, held in BeaVer’City,»

Utah, last year, you reported on subsidence occurrences in the Milford
farming area. We are very much interested in any information available
on possible subsidence.. Are copies of your statement available? Any .

information that you might have on water—level changes, subsidence, and

regional trends would be appreciated.

-Nexﬁ week our'crews will be in the Roosevelt area expanding the network
of horizontal control throughout the area of geothermal interest.  Any
of the data from these surveys are public information. and available if
needed. :

Sincerely,

S Z {/Z?M/

~ Ben E, Lofg

a2t e
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| _UNITED STATES
'DEPARTMENT. OF THE INTERIOR .
- GEOLOGICAL SURVEY

. Water Resources Division
. Room W-2528, Federal Building '
2800 Cottage Way .
~ Bacramento, . Calif. 95825

~ July 19, 1977 .

Gary Crosby .
Phillips Petroleum Co.
Box 752 '

- Del Mar, CA 92014

".Subject: -Bench—ﬁark desﬁfiptions——Rooseveit'Hot'Springs, Utéh
Dear Gary:

‘Attached for your information and: file is-a list of bench-mark
descriptions and .elevations for the Tecently completed leveling
.control at Roosevelt Hot Spr1ngs.v :

I am sending additlonal copies to Ken Bull,'Conservation Division,
USGS, and Kenneth Cook, University of Utah. ' :
' Sincerely, :

Ben E. Lofgren

BRI B
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ol -",. BENCH MARK Descmmous FIELD SUMMARY

s

- p LD A 5 n i) ol - .
der Spur I.ine . Mean Field Elevatio'nsl

S B By Tl S Lt TR A EASE -»"‘

i i P S L - !
1) 1008 g Latitude 38°15% " Longitude 112%5':,
e T KT ‘;-\'\ §s } . ..‘ ::,:‘.3_ :,;:é\~

EON ‘mml POINT ABOUT 6.5 MILES NORTHFAST OF MILFORD SOUTH |
5. P.5 MILE ALONG UNION PACIFIC RATLROAD THENCE WEST TO THE.

v 5 ..r . ’, ;. . S, A . - =~
., -—;:7,_:#_\. Ly 3 -‘....:!'

2 Wilford, 4.4 mi . of alr.mg State Bwy 257 from jct.' Ty

$tate Hwy. 21, ‘thence 1.3 mi E. along graded rd. to Unich* e ...

“ie . pacifie RR. grade X-ing.; near center. of section 16, T27p,) 77"

1. ... RIOW, 96 ft E. of east rail, 34 ft NW. of centerline’ ¢:xfJ :

"~ {... 7" tattleguard, 32 ft N. of centérline of rd.; 2.2 ft K¥. of
] %7 3-inch angle iron gatepost with angle iron braces and - -

" ‘Vitness sign, 1.7 ft W. of east RR. right—of-way fenceg } =
. .get on copper-coated rod driven to depth of 22.5 ft,en—-

-
[=]
'

‘.l:ased in green plaatic pipe' standard tablet stamped it N IR '-..-.~J
Yee 1977 4976" o S £975.756
T CHECK LINB TO NGS B "R 182 1970"
0.73 B "x 182 1970" (NGS Quad 38 112 3; L-22149) o 4970.998
" R 182 by NGS | ~  4970.974 - - . ' . -
.. . R 182 this.xrxm - 4970.998 S R :
‘ Closure = - -0. 024 LT
" RETURN TO MATH an
_o.éz 0 "1 WEC 1977 4975" (as described above) R 4975.756

SR ‘ 1

Lol )
7/7/77 dlhf: il b
SRR
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Ve , 7 BENCH MARK DESCRIPTIONS, FIELD' SUMMARY: -m;’m voe . BENCH MARK DRSCIPTIONS, FIELD SUMMARY ' oo 20,
. . B , i . - DI . . . e P P S A
Mites L Ad R Dote . Fold book B—bops  ~ Mie - AL s
GLROW((122) . - Ureh . Wb Ceoky[1877 . | © 0 fowromo|quamy o iR eah o Wl
Jirat Ofder Spur Line " Mean Field Blevations : RE A Firot Ordor mr Liaa’ﬁ ‘M mu nnnum .u 4‘1I .
jooks_ [T 1008 Latitede. 38°15' Longitude 113°00" , cT L er " books” FV 1008 H L "i" O .,.f'.'.- " ',.u , K
(7) fiod THE VST ZDGE OF ADAMSVILLE QUADRANGLE (121) VEsT | '+ - | ~e/21 .| 662 fuiford; &, 172t 1. of slong Btate Bvyl 297 froa Jers ek 5
’ ALO%0 m; ro A POINT ABOUT 8.6 )m,xs mm\usr or L LRS! « Btete Bwy, 21, thotica 0.5 mi WU, slong greded ed, td for v
: KILFORD - . - _ A ] ‘ R <0 et v. . thenca left 2.1 mi §W, to X-rd., tbevco right 1.28 =i mW O
: N P2, o low saddle) {n northweat 1/4 soction 14, -T478, RN "y
113 mrord . 6 ai K. of along State Bwy, 257 lrom jct. wit 1. 00 ft 8Y, of baoo of promifamsnt butte, 263 ft 8V, of P Ee Lt e
i State va. 11, theoecs 0.3 nd B, elong graded rd, to Y-rd}. "¢ fonterline of rd,, on northeast point of utou9 tidgay da] P RS R
kW.} 40 asction 17, T178, R10W; about 430 ft KX, of {nte ‘ top of 3-ft high granite outcrop vith lettsro BH" paint o
sction, 107 ft N, ol‘centotlinh of rd,, 106 ft KB, of _ |n orengo fluoreacent paint on sorth ond sast ¢ides) old e,
- (U [CURYE" w.ruing aign, 1.4 ft B, of &.x 4 vitoess post s “pluminum toblot with portiod of wast edge miucitig otosspol ”l

v7 s ¢alrn} set on coppar-costed rod drivea to depth of 23 ft

- [5258 TB" oo fn Lo 3) 7 rcw i)
vt gocased o groon nu:u pipay it.mdatd tablat uupod . ]':l »', 8258 ¥R UBGE 1503 " 3180, 120 NGt

.;.’",'-"zmun averr T . '5967;1_39'

.

' 3238 yRR thic rua ;;ze.z YA
i e Di!tarcncq . 1"-]. w s R Sai RS
1.3 ullord 4,1 ut l. of don. State Bry 137 !ron jet, vit: JRALEN " ~ SN ar? LIV SE N
-4, ~ ftate Bry 21, thonce 0.5 ni NW. slong greded rd.g fo PO !i“"d ‘vl 31 Ho of 51008 3tﬂt° ‘“ﬂ' 337 {rod 1"0 'h g s |5
% pection lﬂ, 12784 210W; 95 ft B, of Y-rd., fork, 72 ft KB} . ptate Buy, 21, thenca 0.3 ui FW, along greded vdi . to fork, -
f centoriine bf rd., 1.3 ft BVW. of tairo} cet on coppert bonce laft 2.1 ni GW. to X-rd, thonca right 1,43 nt ®v|y 74! vl
osted rod driven to depth of 12,3 ft,encased in greon ? ] 1 900 ft BW. of conterline of rd,) about 500 ft B of sovthe ' 8
_ plastic pipe| stendard tablet stemped ™3 WBC 1977 4942" |4942,362 Lv | yeet coroer ssation 11y T278, RIIW; 1 ft B. of omell eaifay’ V.} .r
- - : : . - RN * {8 1nchos below orange Pluorsacant painted lotrors "RM"{|; iy L
3,33 Kiltord, 4,1 ud H. of along State Buy. 257 frow jet. with - | .. o ledge 4 ft highor than ground lavel ou sorth.sids of | 4V, A3 (4
tats Bvy, 21, theoce 0.5 nl WW, along gradod rd. to fork, . . rominent grnnito wtdmg almimm tnhut. stawped 7 VB S ;‘J.
bence left 1.0 mi 8W.} {n southasst 1/4 secticn 13, T27§, ' SRR § 1 2 V.73 L L oL Py ) %, (248,428 0| '%
J11W; S4 ft NW, of conterline of rd., J ft 5K, of cairn} : Ly : 4.
‘4ot on copper-coated rod driven to gredual refunsl et 10) : 'A!.
, t; sncased in groen puutu pipey ctandard tabdlat stemppd .
4 VIS 1977 30277 3020731 A 2
481 tiford, 4.1 ud N, ot llon; Stats va 237 froa jet, vit: SRR v -
-« Jtate Bvy, 31, thencs 0.3 wi BV, slong greded rd. to forky *. %', .| .M A
- bencoe left 2.1 mi BW. to X-rd.} in porthosst corver I BT IR T L%
‘.. geotion 213, T278, M1V} 72 ft RB, of centorline of X-rd, ‘ RS o
47 ft 1V, of centerlina of rd., 1 ft 8W. of coiru} cet on X o e
v toppar-coated rod driven to gradual refusal st 12,8 ft, | , ~' Y
. bocased io green plutlc plpox standard tablat stavped | .. L L 5t
S VRS 1977.5092% » , 3091,543 S 1’5
5,23 Kilford, 4.1 nd X, of aloag Btats Bwy, 237 frow jet. with . - DR £
: tste Bvy. 11, thencs 0.5 mi NV, aloog groded rd. to fork, .- ooy s
B bonca lsft 2.1 wi 8V, to X-rd., theonca right 0,53 wmi WW}} - N : [as
.0t - Lo ooutbsast 1/4 sectios 14, T278, K1l1W) 170 £t up the o ;}-.ff“
! dlops (8V,) from senterlino of rd., 70 ft ¥E, of beco of| " . vl
» . prominent granite outerep, 1 ft KB, of cairmn, 1 £t aboval. ol
- ' 4ramge flvorsecent lottors “BXN" peiotod on northosst aide 1oy
. % §f exposurs) in'top of 3-ft high Ermitu bedrock expdsurh] . R
- munl Alm tlblet nt‘avd m 1917 5162" .‘ $162,502. ";‘A'
. ' ; . . . . . vy
. ".‘- hglloll --' . .,} C } ';I
' B I T _— 7/7/17 a1y ;"i
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4.0 Pultord, 3.4 of 0. of sloug State n.,,. 257 from jet. win

nmxmm;ml.smnmmnammu
AXCOUT 1) WILXS TO A PODMT ABGUT 2 MOLES MK OF MMIXY
2 AR NI s s - T g e PR
Bl ¥1 WG 1577 A9IES (hemeriiad 1u Liss "'“‘fi;

R Lo e e L R s FUr B aertait: 2t ol) §
mx-d.a.tun.-:‘m-uun-,.uvm,a.-u'
Btars Buy, X1, Themce 2.3 o T. aloey graded zd,.; wear §°
brnter ol sactias )}, X275, H1DY; ou inwide of cwres, 2O

ted red driven tn depth of I3 fi, eacased in greea §°

§rivem to dapth of 17,5 f£t, encased in green plastic yipl
,Wumz-nw.a-’ncuns.ur

“e T T
S

IR S 9

<
n. of altng State Buy. mtmjct wd

thence 4.3 =i L. aloung gradad ri.j; aboug |
-uﬁutm-::tnu.nfl,um,l
arline of vd., 1 £t H. of cziry; ect ez}
rvdtrsmmdq:uoll‘l!h,-x‘ndh
wuu.;u-q-a*wmxm-

rate Boy, Y1, theneo 5.3 =i K. along graded rd.3 $2 4
poazivant 1/4 sactica 7, TZ78, R9R; oo ouiside of

0 2t 8. of cemtarline of vd., 1 £t K. ©f zairm; -s.ql
r—costed rod dxivan to sheclats vefusal ot 3 £t, e

h-uh-, 21, thescs §.3 wd .. alovg greded vd.] Sa

boutbwast 1/4 soctio X,

t ¥Z. of imarsectim af trock . B., 310 P B of 4}
. guaterlins of iz vl., 2 27 6. of caima} sat ca copy

hmﬂum;mxwmz.MM'

ummi vy -s B of aloag suu n.,m gw. ’ct. ‘ui. .

TI78, USW; opposite track . &,
vrzt:l.nfuunacun,lf:l.elmn.u:am..
',mdrddﬂ—mnlundu‘ft,mum
$lastic plpu; standard: tadlat uuyd "12 wec 1977 ssn' 1530 968

g BN S A

un!—almlm-‘—dhp—yw’ln)w
zm.:w'uncunsuf ‘%g\(

w—m'a«%\;—l&
(3 ford, 4.4 ot K. af aleeg Piate By, Z57

n_uaﬂ.dldl.-f;lngmum.mfmjn.ﬂ
prate Poy, ID, theson 9.6 mi X. along groded 1.3 shom
$00 £1 $X. ef wost 1/4 coTeex wictioa 1, TI7S, EDRy &2

b1 costerlime of vd., I35 £1 SK. of treamuissica pala g
fime enchor, 19 £2 55, &f wod pals &t transuiraies Limg
bagle poinr, 8 ft §H. of exall §emiper tyoa, 3 T KL o

n,m—‘umpmucym;wmm
FLS wEC 1877 AIAT

o1

.5

10.7%

tote Bvy, Y1, thesnce 10.1 of X. aloug greded vd. to tepl:
b ridge, theoes Tight 0.1 »d XK. aloog dirt rd.; $a
boutbasat 1/4. section 2, T278, K9H; 150 £T £. along dird
fd. from wire gnts i feocs lina crvesing ridge, 60 ft

peat sfide of 3-ft Righ granits bedrock axposurs with 16
§och high red painted lettars “RA") standayd alumimem
fablat .u.p.d 'xu = un uu'

-, o 4 -

hitford, ‘h-ﬁl.a{nlnuluuh-’ 257lmjct.dxfh
frate Bry. 21, thanca 10.7 =t X. sloug praded rd.; shect]
000 1t ML, of waot 1/4 cormer eectiom X, Y218, ROR; X3
t N, of centarlisa of v¢., 2 2t B. of cairs; eot sm

toppar—costed rod driven te vefunal at 33 £r, cncomad to
proen plastic ,qu -u-ach.rd tablet stswpod ‘ul WG 187
pras” . . -

o - P 3 2

tate Bwy, 21, thawca 31.0 »nd X aloag graded rd. €0 ¥-of
ork, thance right 0.3 st [X., aboot 0.3 mi WM, of 3
bast cormer soctics 3, YITE, R¥¥) about 0.1 md BX. of
besru Mag Bocloearmi 130 fr MK of centerlims of xd.,
t Fi. of scotheast fork FBegro Hog Veahi sat in vecman £f

k(1ford, AA =l ll. ©f aloag Stats Py, 237 froa ’et. usxt;. .

k11f0ra, At-al.-rn;..m.u,.:s’lmju.{ﬁ’n"

plopo distancd B 0f casterling of rd.j 18 Jodye o m'—..

Jioptng toe of grauite bedrock sxpoman about & £t Dighet

har, ground loval with 1-ft kigh rod letiars TR patnred
¢ each ll‘a; dﬂxhnu u‘hl-l_ qud *16C WBC 3577 4s15TES1R.N33

J.:w.

P
iuub;..n,n—..’ )-sl.m,r-‘..nu.;n..{:‘_;
poct heact 1/4 section $, II7E, 39¥; A8 ££ B. &f comitarithe © -fn
ﬂd..lnmdu&m-«—mﬂnd&ﬁw;‘vb

hand 13 1. emd trensmissice liee sngle point, &0 fr sa|
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Y278, XA 270t XX
$2s2 corver of excavstion for
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- . Juaipar trea, ) £ FH. of catrm) . coppear—coatad
frives to vafasal at 20 fY, eacssed i grees plastic pdm
»undueuuu.unpd' L1 ..

X, along Lc—tx Ranch
poath 1/é cormer sectico
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B3 ft 5X. ! cesterline «f T

.- e sy .
mlmmmxm.o.v
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o fr, anm,hm,w-ww
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Fiold Book ¥ 2 ¥ 7. 7p <

- 2 "v;-'?—-'(‘f*"\';?:- ; b W ; .2 =y . 15y TR

ider Spur’Lin : Pield Elevationz%f?:r‘ﬁ
E N ¢ -~ -
i o ;

,f*Roﬁ A EOINT ABOUT 14 HILES NORTEEAST OF HILFORD NO L
0.6 HMILE TEENCE NORIB TO SOUTH EDGE oy ELACK ROCK NO.,3;' '

N "G" (Described

State Hwy 21, thence 6.8 mi B. along 5 graded rd., thence:"
3.7 wi NRS alon_g ‘dirt rd.; about 800 ft S. of east 1/4 =’
’forner section 4, T27S R9¥; on juniper—covered knob, -
bout 0.1°'mi NWf'of centerline of ‘dirt rdl; set in grani
edrock 1eve1 “with ‘ground between highex tocks 2 1/2—:~

1.54 lford 4.4 mt ‘N. of along State Bwy. 257 from jct. “eit
7" $tate Hwy. 21, thence 8.9 m{ E. along graded rd. to X-rd

kN hence: 0.8 mi N. to saddle; about 2600 ft SH. of northeaht:
orner section 3, T27N, R9W; on rocky top about 300 ft NW.,,. SRR
f centerline of rd.; set in concrete post at north end {/ - f T
f granite bedrock outcrop, 2 1/2 inch brass disk stampe S I :
lUSGS N M WASH" : 3
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PHILLIPS PETROLEUM - RO“SIV}LT HOT SPRINGS AREA

WELL BENCHMARK IABULATION

 :Bearing & Distance From -

~ B/C BM

Elevation

"Bearing‘&_Distance From

B/C BM to GLO Corner

2A-25-15

Well to B/C BM

N 80°57'S52" E, 411.61

6024 .40

to WY cor. Sec. 15 -

‘N 81°36'40" W, 1,287.96

RA<13-34"

N 79°32'56" E, .206.09

6358.99

to Wy cor. Sec. 14
S 19°35'56" W, 786.99

RA-83-10

S 85°58'17" E, 199.88

6279.10°

to E% cor. Sec. 10

S 12°19'42" E, 797.33

RA-46-10

N 41°48'07" E, 204.57

' 6094.03

to W cor. Sec. 10

N 73°50'S54" W, 2,801.14

RA-58-3

S 31°35'33" I, 319.70.

6048 .26

tdyN% cor. Sec. 10

N 67°13'50" W, 192.29

RA-31-15

-

'S 26°52'19" E, 222.33

. 6041.85

to NW cor. Sec. 15
Nv72°23f00"-wf 1,808.92

'RA-54—-28

S 69°13'36" 'E, 214.89

5645.63

to Sk% cor. Sec. 28

S 10°21'42" W, 3,093.23

RA-84-28

'N 89°02'25".EF, 215.25 -

 5765.16

- to NE cor. Sec. 28
N 1°49'33" w, 2,161.05 .

5RA-48-27

N 82°12'36" W, 206.33

5929.97

to SY% cor. Sec. 27
S 71°46'13" E, 743.864

SRA-87-28 -

S 86°25'31" E, 205.64 .

. 5794.95

to SE cor. Sec. 28
S 2°28'24" W, 1,240.80

sRA-44-27

§ 70°55'21" E, 169.90

5932.33

to S% cor. Sec. 27

S 9°52'07" E, 2,733.65

SRA-22-28

S 86°16'09" E, 215.44

5527.02

to NW cor. Sec. 28

N 60°59'26" W, 1,558.43

WA-42-33

N7

173°55'00" E, 216.01

15712.65

to N} cor. Séc,v33'
N-14°19'33" E, 1,412.5




ell. #

'Beariﬁg & Distance From ‘

B/C BM -

Bearing & Distance From

Well to B/C BM Elevation __B/C BM to GLO Cor..
GRA-55-20 S 81°47'08" E, 207.62 5712.48 " to E cor. Sec. 20 °
o » S : | o N 84°15'13" E, 2,108.47
GRA-82-4 S 88°51'44" E, 202.64 . 5946.37 to NE cor. Sec. 4
L - ' o ‘N 13°03'55" E, 1,177.08
‘GRA-57-8 N 1°09'23" W, 274.30"  5597.64" . to Sk cor. Sec. 8
: : | ‘ o . $16°32758" W, 955.00
{GRA-13-10 - S 6°13'24" E, 208.40- ' 5890.83 to Wy cor. Sec. 10°
' - E. 5 22°19'39" W, 635.86
GRA-54=3 S 21°05'53" W,  159.29 6108.44 " to EY cor. Sec. 3
S ' - : S 88°43'55" E, 2321.81
).H. #1 N 4°19'11" E, 160.41 5647.81 - to NE cor. Sec. 17
o L : : : N 34°42'35" E, 2,249.27
Y.H, #2 .8 71°19'20" E, 176.76 " 5890.83 to Wy cor. Sec. 10.
- S g ‘ S 22°19'39" W, 635.86
KGRA-12-35 N 18°01'39" E, 154.25 6180.52 to NW cor. Sec. .35
- | o . - N 19°54'51" W, 783.98
KCRA=42-9 S 67°11'41" E, 152.90 5842.00 " to Nf cor. Sec. 9
- , o | N 7°34'18" W, 1,030.08
KGRA-82-33 S 39°41'59" E, 247.62 5845.44 to E cor. Sec. 33 |
o | S S 2°56'36" W, 1,179.16
KCRA~53-3 S 7°59'02" W, 725.20 6108.44 ‘to F% cor. Sec. 3. '
B | o | S 88°43'S5" E, 2,321.81
KGRA-34-1 = N 18°38'25" W, 214.53 6441.77 to Wy cor. Sec. 1 -
: | , S 66°13'29" W, 2043.55 -
KGRA—Lq—ll‘ N 36°10'05" E,'208.87 6572.86 ‘to Wy cor. Sec. 11 -
o S - S 78°15'10" W, 2,395.49
KGRA-66~35 S 85°57'28" E, 231.97 to Ny cor. Sec. 35

6546.16

N 19°02'13" W,.3,947.29

e




14

. ‘Bearing & Distance From

Well to B/C BM.

~ B/C BM.
- Elevation

. Bearing & Distance From
B/C BM to GLO Corner

A-46-22

S 56°47'06" E, 229.18

" 6174.09

to S% cor. Sec. 22

S 2°57'21" E, 1,555.46

A-66-14

N 49°39'27" E, 181.22

16696.02

to Sk cor. Sec. 14 ‘ |
. § 32°59'25" W, 1,881.75.

A-33-11

S 77°20'43" E, 171.58

6476.06

to W% cor. Sec. 11
S 59°31'09" W, 2080.72

'E: Elevations are mean

. Elevation h970 974.

sea level datum and are based on U.5.C. & G.S. BM #R-182,

Bearing ba51s for well & BM locatlons vary and are &as shown on 1ndlv1dual
"~ well locetion maps.

-
N




ATTACHMENT "B"
ROOSEVELT HOT SPRINGS GEOTHERMAL
- 60284 A

LI} I'PHILLIPS PETROLEUM COMPANY
@:ﬁ) © DEL MAR, CAUFORN!A 92014 . )
. » BOX 7'52 714 755-0131 . . R

* . NATURAL RESOURCES GRQUP
_ Energy Minerals Division
~ Geothormal Operatons

 August 26, 1977

Professor Stan Ward o .
_ Department of Geology and Geophy51cs a
( University of Utah o
Salt Lake City, Utah 8,112

Dear Stan: :‘, Lo 7"T o o .

'Pursuant to our dlscu5510ps in Salt Lake Clty on July 16, I have
put in writing the content of these discussions to establlsh a
record for the regulatory agencies with which we are working on = .
Roosevelt development. The willingness of the University of Utah
to provide support for Phillips' baseline studies, and other help
that has been given, is very much apprec1ated . :

The Unlver51ty of Utah w1ll analyze seismic records Droduced dur—

ing a minimun one-year pericd by the present selsmlc.array on and

in the vicinity of the Roosevelt geothermal field, Utah, and

records of-any additional seismometers that may be installed dur-

ing the period of our baseline studies, for identification of seismic

activity over and in the vicinity of the Roosevelt geothermal field,
- and will furnish a report of these findings to Phllllps Petroleum

Company on or about the 30th of September 1978. ' The report will.

include information on historical seismicity (summary), current seis-

micity with locations, magnitudes and spatial distribution by magnl—

tude, mechanlsms, recurrence predictions and risks. :

Further, on the same date, the Unlver31ty will furnlsh a report on
-the findings of repeat gravity observations. on the monument network
established by Phillips and the U. S. Geological Survey .over and in-
the vicinity of Roosevelt geothermal field including a description

of the net and the meaning of measurement variations, or lack thereof,
in terms of p0351b1e sub51dence at the Roosevelt fleld

R T T T
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" Professor Stan w'and‘ .

- August 26, 1977 .
Page Two S

PhllllpS Petroleum Comoany and its Env1ronmcntal Contractor, Woodward
~and Clyde, will maintain these reports in a confidential status until
such time as either the University of Utah or the U. S. Geological
Survey places these documents in the public domain. Prior to public
release of the above reports by the USGS or University of Utah, Phillips
- and. its consultants will obtain written consent from the,Unlver51tf,of
Utah before discussing the results of these reports publicly. -

It is understood that transmittal of these reports to Phillibs does
-not imply any exclusive or restrictive use of the 1nformatlon by
~Phillips, its contractor, or the Pederal'Government._

"If the above is reconc1led with your understandlng of our discussions,
-please sign both copies in the space provided, returnlng one copy to

 us and retalnlng the other for your flles.

; Slnccrely yours,.‘

Gary W. Crosby
Exploration Pirector:

GHC/skb

D7 Stanley H. Ward . Date
. Prof. & Chairman, Dept Geology and Geophy31cs
Unlver51ty of Utah

)




ATTACHMENT "c"

- ROOSEVELT HOT SPRINGS GEOTHERMAL
o 60284A |

' Tl = UNIVERSITY Of’ UTAH

NN 17)4)77

. COLLEGE OF MINES B
 AND MINERAL INDUSTRIES . *

" DEPARTMENT OF GFOLOOY '

© . AND GEOPHYSICS .
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AT N AN A NN

T S ROOSEVELT HOT SPRINGS GEOTHERMAL
L S S R L S

CTHE UNIVERSITY OF UTAIL

'COLLEGE OF MINES
- AND MINERAL INDUSTRIES

DEPARTMENT OF GEOLOGY * =~ © . March 15, 1977
AND GEOPHYSICS . o ' o C .
17 Minesat Science Buioing

Barbara B Poppe :
U.S. . Geological Survey , I
Branch of Seismicity & Earth Structure S o R S
National Earthquake Information Service : . -~ -~ -~ = = _ ' o -
- Stop 967 - Box 25046 Denver Federa1 Center '
" Denver, CO 80225 ‘

tDearst}'Poppe:

_ We have recently compiled.the enclosed information on all seismo-

. graph stations operated by the University of Utah. Table 1 lists tele-
“metered stations with data recorded at our facilities in Salt Lake City.
~Table 2 lists those stations where data is recorded at the site, usually

~on photographic paper. ‘Tables 3-and 4 list rock type if known. Al

. stattons-are_currently'operating unless a date closed is listed.

| Telemetered Stat1ons

Under 1nstrumentat1on, in Table 1, I havo tabulated seismometer type
only as all other parts of the te]enetry network are essentially identical.
Data from the seismometer is amplified and FM modulated at the site using

~one of the fo]]ow1ng VCo- preamp]1f1ers

1) Interproducts J-302 -
2) Emhiser Rand SVA-2400
3) Develco Model 6202

4) . Develco Mode] 6242

Data is transmitted by radio or te]ephone to the Un1vers1ty of Utah ‘
where the amplified seismometer. output is recovered using one of the fol]ow-
ing d1scr1m1nators.' - : , o . _

1) Interproducts J-101 -
2) .Develco Model 6203 .
3) Develco (Emtel) Model 6243




‘Ms. Barbara B. Poppe . . -z ~ March 15, 1977

- Recording is presently done on 4 Geotech Develocorders with 14

signals. per camera, the top and bottom traces recording WWVB time - =
code reference. - Qur Mark Products L-4 seismometers lack-calibration
coils so a complete system response on these stations is not available. ' --
. I have enclosed a response curve from the USGS NCER network (Figure 1)

where instrumentation nearly identical ‘to ours is used. Figure 2 is
a response curve typical of our stations where Geotech 18300 (S-13) 5
‘seismometers are installed. ~'Hagnifications range from 2.0 to 8.0 X 107,

Non- Te]emetered Stat1ons

Table 2 1xsts stations where data is recorded at the 1nd1v1dua\
site and mailed to the University of Utah by the station attendant.
Instrumentation at these stations is as follows:

CCU A 3-component short-period system using Benioff portable -
~ seismometers recording on photographic paper. Timing from
a Geotech Model TG110. crystal clock. Vert1ca] magn1f1cat1on 70k,
see response curves F1gures 6, 7, 8 '

DUG A WWSSN station with a 3-component short period system using
large-mass Benioff seismometers. A 3-component long period
system using Sprengnether seismometers.. A 2-component MWood
Anderson system. -All dataare recorded on photographic paper.
Timing from a Geotech Mode] T-10 clock. Vertical magnifica-
tion=200k, see response curves F1gures 3, 4, R

FGU. = A 3-component short'period~system which recorded on 35mm film.

LOG A 3—component short period system and a 2—component Wood
Anderson system recorded on photographic paper.

“PCU A 3- component short per1od system us1ng portable Benioff
T seismometers and a 2-component Wood Anderson system all
recording on photographic paper. Timing from a Simplex
Model 25 clock. . Response s1m11ar to CCU.

e rAE ey T N+ S T P




?a.Ms.”Barbara_B; Poppe . e o ;f.-’di-’l; f'flﬂ'i ~ March 15, 1977

“SLC . A 3-component short period system using portable Benioff .
.. seismometers and recording on photographic paper. Current ..
. timing is a Geotech Model 19000 crystal clock Response
"simxlar to ccu. - o

"ggg ,gQ{A 3- component short peraod system and a 3- component 1ong ,
- ‘Vper1od system recorded on deve]ocorder f]lm

Ly e !
v .

Summary Informat1on

o In add1t1on to. the -above - recording, we receive te]emetrv s1gna]s L
- from DUG and SLC.  Data is also received from HID, TMI,and DCI in south-- -~

 eastern Idaho as we11 as GCA, KNB, and RMU in- southern Utah/northern o
Arizona. These signals are recorded on Develocorder film at the University
. of Utah HID TVI DCI GCA hNB, and RNU are operated by other agenc1es

I have author1zat10n from your offxce to use the’ fol]ow1ng codes

MLU - M11ford Utah
"CFU - Cove Fort Utah

CFU is not yet complete. MLU became operational in Jan., 1977, but a
final location is not available.. Stations STI, PTU, MNU, -PUU, and RFU
- were only recently 1nsta1]ed and I am sendxng you these Tocat1ons (Tab]e 1) -
. for the first tlme . :

If poss1b1e, I. would 11ke to proofread .your comp11at1on on.our statlon_,rr'

data before it is published. Please write or ca]l me (801 581- 6274) 1f [ “_.‘
can prov1de add1t1onal 1nformat1on o -

o }3“'N1111am D. R1ch1ns ' "
. . ‘Senior Staff Seismo]ogist‘ o
WOR: Vg | .
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STATION

i Alta,.Utah

Ancglope.lsland, UCah 
Big Dutch Hollow, Utah.
Béar River, Idaho

. Bountiful Peak, Utah
i'Cood Peak, ﬁcah : |

: Cémp-wii}iads, Utah
lA.Dgniels Canyén; Utah
beér Créék, Utah
Eésﬁstomontofy, U;ah _

East Travérse, Utah

Franéis Peak, Utah :'

“Craﬁike Mountain, Utah
| ﬁyde’Park, ﬁﬁah |
Hoyt‘Peak, ﬁéah
Hansel &al}ey;vUtah
Lake Mountain,.ﬁtéh
Lictlelﬁoﬁntain; Utah
Hpnte Cristo,4UCah

.Malad, Idaho

ELEVATION

DATE

1896

CODE  LATITUDE - Lchlruos (METERS) ~ OPEN CLosep
AMU 40°35.5IN 111°38.30W . 2694 11/74 4776
:_ANU 41°02.38N 112°13.90W 1353 11/75 -
BDU .‘A6°52i4$N 111°32.04W 2198 9/74.
BEL | 43°07.00N 111°46.94W 1859  10/74
'Béd 40°57.25N 111°49.st 32652 10/74 3/75
CPU - 40}40§38N‘ 112°11.420 2228 11/74 o
MU 40°26.75N 112°06.130 1945 10/74
DAU - 40°24.75N 1i1°15.35w 2771 11776
DCU 40°24.82N 111°31.61W 1829V: /7
EPU  41°23.49N 2°26.530 1436 9/75 ¢
ETU  40°28.64N 111°50.67W 1884 - 7/74
FPU ~ 41°01.58N 111?50;21w 2816 - 9/74
GMU  40°34.53N 111°45.79W 1829 8/70.j
CHDU  41°48.27N 111°45.89W 1853 3/75
HTU  40°40.52N '1i1°13.21w 2576 11/
HVU  41°46.78N 112°46.50W 1609 11/76
LMU  40°16.99N 111°56.22W 2316  9/74
LTU  41°35.51N 112°14.830 1585 L 9/74 .
MCU  41°27.70N 111°30.45W 2664 j2/74
ML, 42°01.61N 112°07.53W Lo/

INSTRUMENTATION

Mark Products
~ Geotech 18300

‘Mark ProdUc;s

Mafk Products

) VMark ?rqducts
Mark Products

Geoﬁech‘18300

Mark Products

Geotech 18300

Mark Products

Mark Produéts

‘Mark Products
Mark Pfoddcté

Geotech 18300

Mark Products
Geotech 18300

Mark Products

" Mark Products

‘Mark Products

L-4

(s-13)

L-4

L-4
L44 ' 
(5413)
LQA_ f:"'

L-4 V

L-4

L-4
L#d =
(5-13)
L-4
(s-13)
Lf&*" 
L4

L-4

. Mark Producﬁs L-4 .




' S ELEVATION - DATE _ DATE o . o
- STATION CODE  LATITUDE LONGITUDE _(METERS) OPEN  CLOSED = .  °INTRUMENTATION . -

Milford North, chh o . MNU 38°37,1§N 112°50.84W Iééé _ ‘1/77 L . ﬁark Prqducfs L;A
Marysvélé{ Utah‘ ‘fi . MSU"  38°30.80N 112°10.45W ‘2iéi‘_ 11/75 A  _  - .lCeocéch 18300 (5;135 f:'
'North Pocatelio'Valley, NPI | 42°08.84N ‘112f3I.1OQ _: 1640 . '“¥4/7Sﬁ o : '_Mark:PfOAUCts L-4 -
]'igitg Stansbury,TU;ah.. NSU L0°54.49N  112°30.36W 422 10776 - ' Mark Products L;af» 
-:bgdgn; Utah"‘ o oeu 41°16. 50N '111°5§,6Aw - 1506 ."'9/7$ﬂ ::, o Mark,Produccstfd'
' Petry Basin, Utah | .~ PBU- 41528.09N .112°06;58w a‘l'lééS 4 iV9/':75' ' “:"" Mérk P;oducgs L;A
frombntpry_?pint; Ugah' PPU 4l°lé.64ﬁ 112°25.82W ’ié75_:f ‘9/74 . 8/75". i ‘MakaProéuéﬁs £¥4Ai;
| Portage, Utah _PTU-‘.'41555.76N 112°19.48W - Aéléz_u 'i2/76 ek ?fo&ucﬁ§>L~4:
fpiute‘aésefvoir; U;ah | PUU'_‘ 38°2i.48N’ 1i2°16;47w  -“2598~ : 1/77 } R Mérk Producc§ Lf4jwl7'
Red Butte, Utah RBU 40°46.85N 111°48.50H 1676 6/74 Mark ?;6dqc£szL-4; e
Righfield,fbfah” " rew ..38o47.1o&- 112°07.95W 2027 _[_i/i7.' : ,';'.‘. Géotééhv18300_(s-l3ji_. .
Ssltzir, Utah  SAU  40°49.18% 112°04.38W 1283 © 3/74 -+ ' Geotech 18300 (s-13)
" (Down hole) , o - _ . B ' o L _ R - o
Stansbury Island, Utah-‘SBU '40°49.31N 112°28.00W - 1317 ‘ 7/7§ -”10/76 - Mark Products L-é'
sguaatpeak, Utah SQUf-' 40°16.90N .1ll°36.63w". 2353 9/74 . , ' 'ﬁafR>Products.L-4
‘Star Valley, Idaho . . STI = 42°48.14N 111°03.05W 2149 12/75_ - .:Mark Products L-4
K séﬁiaqp;n, Utah suu 39°53.32N _111947.5ow 1987 9/74 - Mark Products L4
' .w:'.l‘d qusé, Utah wuu '39°22.83N 112°10".19wv , ‘199‘.;3 . 10/'7;, - N ; o ~Ge,o_t:ec.ﬁ: 153300‘ (S-lﬁ)
Willard, Utah o a1easiann 111°58.30W 26437 . 11/74  3/75 Mark Products L-4 .
West Mdﬁntain, Utah . -WMU 40005.3Oﬁ .111949;3§W 2054 _ 12/73_.:,: - Geotech 18300 (Sfl3).




S A T -~ ELEVATION DATE - DATE. N S
© STATION - . ~ CODE LATITUDE LONGITUDE _(METERS) - OPEN - CLOSED -~ - INSTRUMENTATION =

Cedar City, .Utah CCU 37°40.52N 113°04.11W. 1775 12/68

Dugway, Utah- .  DUG-  40°L1.70N 112.48.80w 1477 - 5/62 | -

33s

Flaming Gorge, Utah  FGU  40°55.58N 109°23.17w 1982 7/70° 6/76
Logan, Utah - - LOG - 41°44.50N 111°48.80W . 1455 ~ 1/64 = 9/76

_ Price, Utah . . PCU - 39°36.40N 110°48.30W - 1714 - 5/62

" Salt Lake City, Utah  SLC ~ 40°45.83N 111°50.87W 1423 = 4/62

Uinta Basin, Utah ~  UBO ~ 40°19.30N 109°34.01W-. 1596 - 4/70  9/73 - ..




. Table 3 | g
. Station S e

Code o+ Rock Type ot T e ot

CAAU Paleozoic-shaly sandstone ;

AN Precambrian quartzite :
BoU - - . Tertiary: cong]omerate - .
BEI . - . (undetermined) - IR .
BPU .~.. - Precambrian sch15t/gne155'_ o

- CPU . .- Paleozoic limestone :
CWu .~ Paleozoic 11mestone‘-~f i
DAU- . Paleozoic limestone ;
DCU- . Paleozoic limestone :
EPU - _Paleozoic limestone. '
ETU -+ Paleozoic limestone =
FPU- - - Precambrian schlst/gne1ss‘

GMU - Cretaceous/Tertiary quartz monzonmte -

CHOU - Paleozoic 11mestone/do]om1te o - o :
HTU - ~Paleozoic sandstone . o o 0
HVUY " Paleozoic limestone ' r o

SLMU - - ‘Paleozoic limestone , : L i f
Lty ‘Paleozoic limestone . - = R e a

- MCU ~  Paleozoic 11mestone/d010m1te : j
MLT -~ (undetermined) = ‘ ;
MNU . Tertiary gran1to1d 1ntrusxve ‘
MSU - . Tertiary granitoid.intrusive" o
NPI .. (undetermined) .
NSU . Precambrian quartz1te/ar91]]1te ot
oG - . Paleozoic quartzite : .
-PBU - - Precambrian metasediment )
PPU - Paleozoic 11mestone/dolom1te ;

- PTU ' Paleozeic limestone i
PUU - Tertiary volcanic flow i

RBY . . Triassic sandstone ;
RFU ‘ Tertiary sandstone , S . : L
SAU .~ Quaternary alluvium - - : ‘ o o !
S8y - . Paleozoic limestone ' S ' at
SQU - : Paleazoic llmestone/dolcmlte :
STI " (undetermined) i
Suu. -~ Paleozoic llmestone/dolom1te ‘
WHU : ) Cretaceous sandstone/lwmestone _

WMU . . Paleozoic limestone

C—Fl& . ‘ \cﬁm»/ Vu\ccumc_ C\ow |




 Table 4 ¢

station - L
Lode_ .. . Rock Type

ccu 37» .~ "Quaternary a]]uVﬁhh- J

vi;DUG'-{' . Paleozoic 1imestone/do]omft¢ o

CFGU- - Precambrian quartzite
LG o Quaternary alluvium -
~PCU "o . Cretaceous shale-

L Quaternary'alluvium
SO Tertiary sandstone =
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STATION |

' Cer'Fort, Utah

" Richfield, Utah

‘ . (Incorrect Location)

Robsevé]t Hot Springé, _
- Utah (01d MLU Site)

Changes & Additions April 15, 1977

- RHU

 CODE LATITUDE
CFU 38°37.13'N’
RFU 38°47.14'N

38°28.34'N

ELEVATION ~ DATE = DATE
CLOSED

LONGITUDE ~ _(METERS)  OPEN.
R ©s/2af17
112°32.32'W 2012 . 3/77
112°06.55'w 1871 /77
112°50.83'W 1905 1/77

'Above-informatjon given to NEIS, Gblden,’Co]orado by“phone 4/15/77..

© INSTRUMENTATION -

~ Geotech 18300 (S-13) -

Geotech 18300 (S-13)

" Mark Products L-4 -
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UN?TED ‘:T:\""

t;'%'%“éh?\ :'Mz,r"r OF THE INTERIOR -

GEDLOGICAL SURVEY
Area Geothermal Supervisor's Office
Corservation Division, MS 92
© 345-Middlefield ‘Road
Menlo Park, CA 24025

NOv 23 177
'Memoranddﬁ@ﬁ
To: - INTERESTED PARTIES -
' ng
From-bﬁtl Area . Geothermal Superv1sor

Subject:i ReviSion_to the Plan of Operation, Environmental Base Line
" . Study, Phillips Petroleum Company, Roosevelt Hot Springs
Unit Operator, RHSU, Beaver County, Utah -

Phillips Petroleum Company has submitted a revised description of the
. Biological Field Tasks to be performed for their Environmental Base
Line Study at Roosevelt Hot Springs, Beaver County, Utah.

‘A copy of this revision is attached for your 1nformat10n, rev1ew, and
files.

We solicit_your comments on this revision prior to the Bureau of Land
Management-U.S. Geological Survey's -approval of the said Plan. All
comments ‘must. be received by this offlce prlor to ‘December 15, 1977, -
at the follow1ng addreSS° : '

" Area Geothermal Supervisor: .

Conservation Division
' U.S. Geological Survey. -

Attn: Chief, Environmental & Safety Sectlon
345 Middlefield Road, Ms 92 -
.Menlo_Park,.Callfornla 94025 .

If you ‘have’ any ‘questions pertaining to. thlS matter, please do not
he51tate to contact. Bob Kent at (415) 323- 8111 Ext. 2848 or FTS 467~ 2848

B o okig:vagaca;;———~m

‘}Attéchment'



Plan ‘of Operation:

CINTERESTED PARTIES LIST
. PHILLIPS PLTROLECNM COMPANY

Roosevelt Hot Springs Unit
Roosevelt Hot Springs, Utah KGFA .

Environmental Bascline Study

USGS-Conservatién Division
District Geothermal Supervisor
Attn: ' Xen Bull

Post Office Bldg., Rma. 443
..350 s. Main St.

Salt Lake City, UT 84101
Comm. :. {80)) 524-5245- -

FTS: 588-5245

USGS—-Conservation Division
Office of Conservation Mgr., CR
Attn: Don Libbey

Box 25046, M3 609

Denver Feleral Center

Denver, CO 80225

Comm.: (303) 234-2855

" FTS: 234-2855 - '

USGS~Subsidence Reqearch
Attn: Ben Loffgren
Federal Bldg., Rm. W2528
2800 Cottage Way :

_Sacramento, CA 95825
Comm.: (916) 484-4258
" FTS: 468-4258

" Geothermal Environmental Adv. .Panel

Attr: Max Crittenden

U.S. Geological Survey

345 Middlefield Rd., MS 75
Menlo Park, CA 94025

Comm.: ({415) 323~ 8111 Ext. 2317
FTS: 467-2317

U.S. Bureau of Land Management
Office of the Utah State Director
‘University Club Suilding V
136 E. South 7Temple
P.O. Box 11505" '
~ Salt Lake City, UT 84111
~ Coma.: (BO1) 524-5311
FTS: 588-5311

U,S, Bureauw of Land Manacement.
Cedar City District O‘fnce
~ P.O. Box 729 .
- Cedar City, UT 84720
- {801) 586-2401

U.S. Bureau of Larnd Managenent
. .Beaver River Pesour

ce Arca Office
Attn: ILanny Ream

P.O. Box 729

Cedar City, UT 84720

(801) 586-2458

U.S. Bureau of Land ﬂghagﬂmﬂht

" Attn: Theodore W. Holland
‘Geothermal Specialist

Building 50 (D-310)"
Denver Federal Centex -
Denver, CO- 80225
Comm. : (303) 234-5098

FTS: 234-5098

U.S. Fish & W11d11fe Service, P 1 .
Attn: L.2., Mehrhoff

4620 Overland Rd., Rm. 210
Boise, ID 83705 o
Comm.: (208) £34-1931

- FTS: 554-1931

U.S. Fish & Wildlife Service, R 6
Regional Director -

Attn: Hal Boeker

Denver Federal Center

. P.O. Box 25486

Denver, CO 80225

- Comm.: (303) 234-2209
. FPTS. 234-2209-

U.S. Fish & Wildlife Service
Areca. Office

Attn: Lewis Richardsen
Federal Building, Rm. 2222

1125 S, State St.

Salt ILake City, UT 84138
Corm.: (E01) 524-~5637 .
FTS: 58£-5637



'INTERESTED PARTIES for PHILLIPS PETROLEUM CO., ENVIROMMENTAL BASELINE STUDY

u.s. Envzronmcntal Protcctlon zgcncy e State of Utzh.

Pegional Office, VIII. : _ o Wilalifc Posources Division
Attn: Jon Herrmann o Attn: Earl Spark '
AB60. Lincoln St. ' o ' c o 1596 . North Temple
benver, CO 0235 . - & Salt lake City, Utah 84116
‘Commn.: (303) 237-5914 . . ' {801) 533-5031
FIS: 327-5214 R
- . T - . State of Uteh
U.S. Environmental Frotection Agency " °  Utah Dpivisicn of Hca]th _
¥nvironmental Monitoring & Su:an*t Lgb Environnental Hezlth Service Branch
--attn: Don Gillrore/iiichael -O0'Connel 'f' - Attn: Lvnn Thatcher, Dircctor
P.0. Box 15027 ' .. 44 Kedical Drive
Las Vegas, KV 89114 - . . . . - Salt Lake City, Ut 84113
Cotra.: (702) 736-2959 S . (6D1) 533-6121 :
FIS: 595-2962 IR - o |
: o ‘ : University of Utah Research Institute

pivision of Geothermal Energy Earth Science Laboratory

. U.S. Department of Enerav _ Attn: © Phillip M. Wricht

Attn: Bert Barnes . Lo ' - Research rarx

20 Massachusetts Ave., o o . 321 Chipeta Way
- #ashington, D.C.. 20545 A T . Salt Lake City, UT €4108

Comm. : (202) 376-4202 B (801) 581-5225

¥ISs: 376-4202 : ' '

' " ) Phillips Petroleum Company

U.S.. Devartment of Enexrgy . o » Attn: R.L. Wrigat

MNevada Operaticns Cifice o S P.O. Box 752 . .
Attn: John O. Cumaings = . . T Del Mar, CA 92014 -

P.0. Box 14100 o . - .74y 755-0131 - -

Jas Vegas, NV 89114 O ' . -

Comm:: (702) 734-3591 S Mr. Clyde E. Kuhn

¥FIS: 598-3591 e - - 2207 Carroll St., Apt. 3 . .
- e T “Oakland, CA 24606 e _ -
State of Utah ' L , (415) 451-3714 . ' -
Ratural R?fourcgs.ba3artment ' ' ’ | State of Utah

Attn: Cllea;d Co%llng Historical Prescrvation Offlce*-

Fm. 438, State Capitol o o 603 £ South Termple

Salt lake City, UT 64114 . .~ = * ° ° salt Lake City, UT 84111

(601} 533-5356 -7 (8D1) 533-5755

. - N o ‘

State of Utah . _ :ﬁ__ - Woodward-Clyde Consultants

.Water Resources Divisien . 3489 Kurt:z St.
.Attns: Iyc Moatgormcry, Goologi 5(— - o San bicgo, Cl\( 92110

R, 43.}, State CJPJ.‘LOI . o (71‘1) 225-9351

Salt Lake City, Ur 64014 - .o
-{601) 533-%401 o IR Unxvex ity of Utah -

. , o cos sae =t i DPept. of Geology & C;oph)qxcs
State of Utah L : © .7 Attn: Dr. Stan Ward '

Utah Water Rights Divicion o | . Salt LSLO City, ur 84112-

Attrn: Dee Hansen, State Engr;:, . (801) ’81“0553

. 442, State Capitol nRldg. B R

Sadt ake City, BT 84214 o0 e e o

A5MY LN



RIOLCGICAL FIDLD TASKS
70 BE CONDUCTED BY WOODWART-CLYDE CONSULTANTS
FOR }HILLAPQ PETROLIUM COMPANY '

The‘biolbgicalltasks to be conducted by both WCC and EPA will
include an emphasis,bn detecting the presence of threatened, ¢ndan¥
gered or othefwisefunique species, populations and habitat that may -

occur within or closely adjacent to the Unit.

BIG: GAME

--BaSeliné daﬁa”on'big-game and other gamevspecies will be obtained
- from the Utah Division of Wildlife ‘Resources and from other ‘surface
managemeht and other agenties (BLM USFS, USFWS)“when available. Thex
state maintains records on the distribution and status of blg game
'upland game  and other species as part . of their management programs.
The management units that .include the Roosevelt Hot Springs KGRA Unit
Aw111 prov1de comparative data from the past as well as prov1d1ng data

on a cont1nu1ng basis.

MEDIUM-SIZED MAMMALS

. Medium- sized mammals (usually predators) such as coyote, fox,
bobcat, etc. will be surveyed u51ng the. scent- post technlque (slightly
modified) developed by the U. S. Fish and Wildlife Service (USFWS ;

- 1974). - The basic technique incorﬁoratgs'aﬁ.attractant placed in the
center of a cleared, sifted.ana smoothed one square meter plot‘of soft
soil. These plots are placed along a is'mile transect at about one-
third mile intervals (thé transect length and placement of the plots
may be modified during the proposed stud)) Pfints made by'individdals
visiting . the 'site are noted, and ldentlfled to the extent pbssible |

'The -tentative locations of the medium-sized mammal transects are shown
in Flgurc 7 of the proposed Plan of Operations. The final selcctlon

of the transcct/sccn*-post locatlons ‘will be made. follon;ng review of



fhc-initial draft of.t‘ncﬁféPAxvn ctation map wrcﬁ it becomes avqilable;‘
PLCLURe of their wide ra ﬂﬂlﬂb h“b‘;-; the meditm-sized mammals are
cxpcctndvto utilize, 2t least on a temporary basis, 311 vegetation
typcs that occur within the Unit. Thereforé, it is desirable to
select a transeéf that will traverse most or all of the vegetation
typeé within the Unit. Scent-post sampling will be conducted on a
'quarterly/seasona1 basis. Whlle conductlng thn_survey additional.
information will be obtalned through observations of dens, scat and

- other signs, and sightings ofllndJV1duals.

The belief: that the survey is capable of mnasurlng "relatlve
abundance" rests on the assumption that ‘the relatlonshlp between the
. visitation rate and the density .of a given species is sufficiently
cohsistent for the index to provide reliable and useful information

(USFWS, 1974).

Indices of relative visitation by species will be obtained for
éach survey line by totalling the number of operable stations visited
by each species for three nights" The total number of "scent ~-station
nights" is derived by subtracting from the total number of station
nights (number of stations x number of nights) all those that were
| inoperable because,of-weathé;, human ihterference, or animal inter- .
ference (e.g., cows, etc.).. In this context, an "inoperable" station
is one for wﬁich‘pfedatbr tracks, if present, cannof be distinguished.
The index .is calculated as follows for each speties'of intefcst:

Total Number Visits
Total Number Operable Station Nights

© x 1000 = Index -

For example, a line with 30 coyote.visits-and 235 operable scent
station nights results in an index of 128 (30/235 x 1000 = 128). The
indices derived. from the Roosevelt study will be compared to state- '

wlde data compiled by the USFhS predator abundance program



BIRDS

Bird species will be inventoried using both 6ua1?iative and quantiéﬂ
tative techniques. Bird surveys will be fonducted on a sc_ onzal/
quarterly basis to prov1de information on utilization of ‘the Unit, ‘and
on nesting and breedlng.seasons. Quantitative estimates of the abun-
dance of bird species will be made using the Emlen strip transect method
‘ (Emlen,‘1971).  Pfoposed locations of the Emlen transects are providéd
in Figure 7 of the proposed Plan of Operatlons Transects will be
placed, as a minimum, in each major vegetation type and in other unlque'
habitat areas when appropriate; Final selection of the transect loca-
~ tions will be based on a rev1ew of the initial draft vegetation map

developcd by the EPA.

The Emlen strip techniqué consists of moving along an established
transect one mile in 1ength‘in-éach majo:‘vegetation.or habitat type
and recoiding individual species observed‘oi heard to a lateral dis-
tance ofVAOO'feet on either side of the observer. This method is
applicable during any season aﬁd is more.efficient in terms of area
covered per unit of effort than nest or iefritory count methods, and
‘is comparable in accuracy (Emlen, 1971). All detections for each
species are multiplied by a tonversion‘factor (coefficient of detect-
‘ability) representing the percenf of the populatioh that is normally
detected by these procedures. Conversion factors are derived directly
- from dlstrlbutlon curves of detection points 1aterall) from the observ-
er's path. The ‘conversion values are flnallv adjusted for the incom-
pleteﬁeSs‘of the estimate toward the outer boundary, based on the strip

of optimum éoverage close to thé;transeét tfail.

Qualltatlve bird observatlons will be made along road tfansects at
approximately one-half mile 1ntervals with an observation period of
five minutes. . Final selection of the road transect locations will be
made following review of the initial draft of the EPA vegetation map.
"Such obScrvatiéns'will also be made in any unique habitats or vegeta-.
tion types not covered by either the Emlen strip;transcﬁts or the road

surveys.



Quélitative chservations will be made for raptors'whilc:tonducting-
other surveys in the study area. Nesting counts and pcrchihg‘siicilo-
caticns %will be recorded. Only raptors within 2 quartcr—milé of the
observer will be recorded. Individuals within this range can be rcadily
idéntified to genus, and usually to species. This information may be
used to provide comparative data on the relative abundance of the species

present from year to year. -

- The raptor observation data developed within the Unit will be used
in conjunctiOp_wiih'that developed by the State Division of Wildlife
Resources to provide relative data for evaluating the impacts of geo-

thermal ‘development on raptor populations..
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=
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- CHARACTERISTICS OF SELECTED GEOTHERMAL FIELDS

- ) : : Average - Fluid Mass flow  Non-
Reservoir Reservoir Enthalpy, well depth, 'salinity, per well, - condensable
Field temperature, °C . fluid - cal/g meters  ppm kg/hr gases, %
Larderello - 245 CSteam 6% 1,000 <1,00 23,00 3
' The Geysers . 245 Steam : 670 2,500 j<:1,ooo - 70,000 1
Matsukawa _: 230 : . Méstly steam 550 | 1,100 <:1,boo 50,000 . <1
otake E - 200+ Water ' g~!aoo - 500 "~ 4,000 ioo,ooo' _ <1l
Wairakéi ' ' 270 ' Water - S ’;280 ' l,ObO 12,000 = - <1
Broadlands 260 . Weter 400+ 1,30 150,000 ~ 6
Pauzhetsk. . - 200  Water | 3 195 k0 3,000 '- néo,ooo |
Gerro Prieto 300+  jater 265 1,50 z~?15,ooo | 230,000 o~ 1
______ Niland =~ 300+ . Brine | 240 01,300 . 260,000 ~ 200,000 <1
Ahﬁachgpan 230 | Water | ) - 235 1,000 . 10,000 "320,000' ~ 1
Hveragerdi 260 Water | 220 800 ~1,000 250,000 | o~
Reykjénes - 280 " Brine 275 17750,' ~ 40,000 ~ 400,000 ~ 1

Namafjall = 280 Water 260 900 ~ 4,000 400,000 6

—_— e —————



55 ‘MsW GEOTHERM’AL POWER

WATER BALANCE
FOR A

AT
MILFORD UTAH

5000 000 pounds/hour total flow from 5 /lto_ 7
producing:wells S

—

'RETURN TO RESERVOIR =
84 9% of produced fluids

k : ;'K

.- 80% | 20%
B | | 3

4000000 Ibs./hr. ' - T1,000,000 Ibs/hr.!

. separated steam

. post flash brine

(20'%){(80%)

__' 200,000 lbs./hr.' .
~ condensate o \ ~evaporated in
- remaining ofter | | cooling fower

- 1-800,000 Ibs./hr. '

., cooling L | | 1 |
] . Use = 16% of
l — - . ' Produced fluids
| o ~ — 3:56:second-ft.

— :18.69 second-ft.
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Flgure 13. —-Classuflcatlon of irrigation water (method of the u.s.
Salinity Laboratory Staff, 1954).
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FiG. 7. Dlot of 31> versus 8'%0 for near-neutral, chloride-
rich geothermal waters (opcn circles) and local precipitation
(dark symbols) from a varjety of hot spring areas throughout

. the world (after Craig ct al., 1956; Craig, 1963). Localities:

Wairakei, New Zealand; Larderello, Italy; Niland (Salton
Sca), The Gcgscrs and Lassen Park, California; Hekla,
lIccland; and Steamboat Springs, Nevada. The diagonal
line is the mcteoric'water line.” Tohen fram  Taylor (1974)
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' FOOSEVELT EXPLORATION COSTS

DRILLING, 8 WELLS
TESTING

_ MAGNETO-TELLURIC SURVEYS -

SEISMIC ‘REFLECTION SURVEY

TEMPERATURE. GRADIENT SURVEY

DIPOLE SURVEY
' GéOUNDNOISE SURVEY -
'Gmxmysmmﬁ‘
ﬂsoiL;GAs suﬁvﬁyﬁ
~ WATER CﬁEMiSTRXASURVEY '
'}mmmﬁnSmme  |
 MICROEARTHQUAKE SURVEY

TOTAL

$ 3,440,000.00

 285,000;001'
62,400.00
" 1,3,500.00
42,200,00
21,000.00
'16;5oo.oov'
8;000.00 :
8;000.00
i, 800.00
3,900.00

2,200.00

380,000.00

'$  1,317,500.00



'TABLE OF UPPER LIMITS OF DISOLVED SOLIDS -
' CONCENTRATION FOR STOCK WATER -

. tralson

S Stock (mg )
LSS S 2,860

LB o e e e e e ,

Hgsru: ____________________________________________________ 6, 435

. Cattle (GAIry) v o e e o oo e e e e 7,150
- Cattle (beef) o e L i i 10, 100
Sheep (adult). .l imeoan —e---12,900

From:McKee and Wolf (1963)



‘TABLE 6-6
REPORTED EFFECTS OF FLUORIDES IN DRINKING
c WATER FOR UVESTOCK

- FPluoride
Concentration )
inmp/i Dose. . Animal - Remarks = . Reference
1.0 —_ cattie harmless _.__._.____ 292
1.0 - : sheep fluoride poisoning_. 1183
1.4—4.5 — mice mottiing of teeth . 3460
— .0.4 mg per kg cattle no mottling __ 353
_— 1 mg per kg rats mottlied teeth _.__ 353
-= 1 mg per kg . cattle mottied teeth ____1190 3462
-— 3 mg per cattle bone damage and
’ R death _______ — 353
— 5 mg dogs " gave hypotension__ . 3461
4.0 - sheep mottled and pitted
. o . teeth ... _ — 1184
5.0 — cows disllked water ___._ 3457
. 56.0 "sheep slight dental mot-

. ting 15871 -
6to16 — - hogs, etc severe moullng_..__ 1005
11.78 . - cows mottled teeth -___. 1178
15 — mice aflected thyroid and .
Co kidney . _-__.___ 3460
18 _ R . cowa slowly increasing

: fluorosis ________ 1190
20 _— "sheep 5 percent reduction .
’ . . in weight _______ o1sn
'25-100 © __ young .
. cattle teeth lesjons ._____ 3464
4461 -— sheep chronic fluoride | .
’ poisoning ___.___ 1184
650 . : hamsters denta!l fluorosis in
- . . 10 weeks _______ 1185
55 - cowa ‘disliked such water. .
' . . . and drank less_. 1186
—_— - 60 mg per day sheep ' affected teeth and -
’ : - bones .. __ 1187
—_— " 65 mgperday dogs no eftect on organs J452
— 120 mg per day sheep threshold for' gen-
N : - eral health - 1187
- 200 mg per kg  rabbits lethal dose __.___ — 353
100 ’ 1

-— cattle no economic.harm. 3463,

'_Ff'om McKee and Wolf (1963)



' {In each (rmp, the planis nnl named are considered as belng more sensitive and the last named mors .
L - tolerant. After u.s. Depl of Agriculture Handbook 60 (1954))

L-4

TABL! 27. —Rclati;:c tolerance of crop plants Lo boron

. . Senritive . Scmitolerant Tolerent
Lemon Lima bean Carrot
Grapefruit Sweetpotato Lettuce
" Avocado Bell pepper Cabbage
Orange Pumpkin- Turnip
Tbornlas b\ackberry .. Zinnia Onion
Apricot’. Oat : ! Broadbean
Peach Milo - Gladiolus
Cherry - Corn Alfalla -
-Persimmon . Whesat Garden beet
- Kadota fig : Barley Mangel
"Grape (Sultanipa and Olive Sugar Beet
Malaga). . Ragged Robin rose | :
"~ Apple -Field pea Pslm (Phoeniz canariensis)
H Pear - Radish Date palm (P. dactylifera)
; Plum Sweet pea Athel (Tamariz aphylla)
. . . : Asparagus
American elm Tomato :

* Navy bean
Jerusalem- Art:choke
Persian (Enghsh)

walnut.
Black walnut
Pecan

Pima cotton
Acala cotton
Potato

Sunfiower (native)

‘Tanre 28. -—Ralmg of irrigalion waln jor various crops on the basis of bon.m con-

cenlration in the waler

Cinsses of water Ben.uuveaops Semitolersmt To)cn.nlcrops ;
{mg) .

. (mgN) crops (mgsl)
Rating . Orade - P
1 Ereellent_ <33 o 67 <1.00
2 Good.. 13- 87 L87-1.13 1.00-2 00
3 Permissible .67-1.00 1.33-2 00 2 00-3. 60 .
4 Doubtlul____ 1. 00-1.2% 2 00-2. 50 200-375 . : ) !
5 >12s >2.% >118 ' i

‘From Hem. (1970)




