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Progress Report for Grant No. EY-76-C-06-2426
from Oct. 1, 1977 to June 11, 1978

_ The following items list progress made on the various
research tasks since the last formal report (RLO-2426-T2-2):

(1) The hardrock study of mine-water temperatures =~

the study is complete, the manuscript has been edited,
and galleys are currently being proofread. Because of
many year—end demands upon our reproduction center,
printing of the final report, as Montana Bureau of Mines
and Geology Special Publication 79, will be delayed
until early July. Mailings to DOE and our list of
nearly 500 domestic and foreign libraries should be
accomplished by the end of July, 1978.

(2) The Centennial and Madison Valley study - all

chemical analyses are complete for samples collected

to date. These data are included in the Appendix.

The geologic mapping from last summer has been evaluated

with respect to warm spring occurrences. Agreements -
have been made for support of an M.S. mapping thesis

and an M.S. geophysical thesis in the Centennial Valley

and a Ph.D. mapping thesis of basement structure on the

east side of the Madison Valley.

(3) The warm spring inventory is in progress. FErrors
in previously existing information have been found.
Considerable variation in temperature and discharge

have been noted at some sites. Some of the lower
temperatures can probably be attributed to increased
contamination by shallow ground water during this spring
runoff period.

(4) Several state and regional meetings have been
attended to increase understanding of the various
aspects of DOE programs and to exchange information
with others working in Montana.

(5) To determine the validity or extent of departure
from the 510, geothermometers of waters in contact

with the two volcanic units, laboratory leach simula-
tions at 27° and 57° C were run on crushed samples of
the Huckleberry Ridge and Mesa Falls tuffs for a period
of 10 days. The 27° C fluid phases had silica contents

between those expected for chalcedony and ¢{-christobalite,
wheras the 57° samples exceeded the silica levels for

d-christobalite.
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BUTTE, MONTANA 59701 (406)792=4321 LAB NO 73MO380

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE hobh2iheN 1113620W SAMPLE LOCATION 138 41E 9DBC
TORPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOIRCE SPRING
GEQLOGICAL SOURCE 1i12vLCcC STATION CODE
DRAINAGE BASIN 41 aF BOTTLE NQOe 813=CyV
AGENCY + SAMPLER MBMG » WMB ALTITUDE OF SAMPLE POINT 6715 FT <50
DATE SAMPLED O09%=29=77 TOTAL DEPTH QF WATER
TIME SAMPLED 1730 STAGE HEIGHT
LAB + ANALYST MBMG &4 GAM DEPTH TO SAMPLING BOINT N
DATE ANALYZED 11=30=77 FLOW MEAS METHOD BUCKET AND STOPW
SAMPLE HANDLING 6220 WATER FLOW RATE 35 GPM(M)
METHOD SAMPLED GRAB WATER WUSE MULTIPLE USE

SAMPLING SITE HIDDEN LAKE SPNG (Sw OF HIDDEN LAKE)
DRAINAGE BASIN MADISON RIVER

MG/ MEG/L MG/L MEG/L
CALCIUM (CA) 172 0858 BICARBONATE(HCOS3) 61195 1.008
MAGNESIUM (MG) 2ok 0e197 CARBONATE (C03) 20 0+000
SOLIUM (NA) 3.9 0170 CHLORIDE (cL) 10¢3 0+290
POTASSIUM (K) 3e7 0s095% SULFATE (s04%) heb 0.096
IRON (FE) 201 0001 NITRATE(AS N) 398 0028
MANGANESE (MN) <»01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 2 04011
SILICA (81I02) 490 O=FPHOSPHATE (AS P)
TOTAL CATIONS 14321 TOTAL ANIONS 10433

STANDARD DEVIATION OF ANION = CATION BALANCE O+88 SIGMA

LABORATORY PH Ee74 TOTAL HARDNESS AS CACO3 53
FIELD TEMPERATURE 5.1 C TOTAL ALKALINITY AS CACO3 50
CALCULATED DISSOLVED SOLIDS 12240 S0DIUM ADSORPTION RATIO 02
SuUM OF DISSe CONSTITUENTS 1532 RYZNAR STARILITY INDEX 10+4
LAR SPECCONDs (MICROMROS/CM) 131.2 LANGLIER SATURATION INDEX =18
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 11245 TEMPERATURE, AIR (C) 10
AMMONTIA,TOTAL(MG/L AS N) < «03 H28, LAB (MG/L AS H2S) < 10
BROMIDE TOTREC{MG/L=BR) < o1 IODIDE TOTWRECe(MB/L=1) < 201
ALUMINUM, DISS (MG/L=AL) 06 BORON »DISS (MG/L AS B) 03
LITHIUMLDISS(MG/L AS LI) < 01 ANTIMONY2DIS(MG/L AS 8B) < 2
STRONTIUMNDISS (MG/L=SR) 05 ARSENIC,DISS(UG/L AS AS) < 240
MERCURY,DISS(UG/L AS HG) < o§ SELENIUM2 DISS (UG/L=SE) < 2.0
URANIUM DISs( UG/L AS U) .« S

REMARKS: C+G 75 CENTENNIAL VALLEY GEQTHERMAL PROJECT=SPECIAL LASL NO
309809

EXPLLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM: GWANAL(FORM 183) PERCENTAGE REACTANCE VALUES
FUND: CG75/ CA MG NA K CL S04 HCD3 CO3 NO3
6% 14 12 7 20 6 72 0 2

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0380
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BUTTE, MONTANA 59701 (406)792=8321 LAB NO 78MO381

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE Y44253N 11139324W SAMPLE LOCATION 138 1W 12DAACOR2
TOPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SQURCE SPRING
GEOLOGICAL SOURCE tlavice STATION CODE
DRAINAGE BASIN 41%A BOTTLE NOe 812=(CV
AGENCY + SAMPLER MBMG » WHMB ALTITUDE OF SAMPLE PDINT 7760 FT <50
DATE SAMPLED (9wa39=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1430 STAGE HEIGHT
LAB + ANALYST MBMG * GAM DERPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 0«08 GPMI(E)
METHOD SAMPLED GRAR WATER USE STOCK
SAMPLING SITE 0Q¢75% FROM VABM BRIMSTONE (LOWER SPRING)
DRAINAGE BASIN RED ROCK RIVER
MG/L MEG/L MG/L MEQ/L
cCALCIUM (CA) B, 0399 BICARBONATE(HCD3) 4be Qe754
MAGNESTIUM (MGB) et Qelar CARBONATE (C03) o 0 0.000
SODIUM (NA)Y 304 Qelir CHLORIDE (cL) be 0 Ds113
POTASSIUM (K} 100k Q266 SULFATE (s04) 2¢9 0060
IRON (FE) 1e63 Qe0ER NITRATE(AS N) v 115 0008
MANGANESE (MN) 49 Q0018 NO3+NUO2 TOT(AS N)
ALUMINUM (AL) FLUCRIDE {F) el 0.000
SILICA (8102) 2446 O=PHOSPHATE (A8 P)
TOTAL CATIONS 1080 TOTAL ANIONS 0+935

STANDARD DEVIATION OF ANJON = CATION BALANCE ~0+95 SIGMA

LABORATORY PH 575 TOTAL HARDNESS AS CACOD3
FIELD TEMPERATURE beB C TOTAL ALKALINITY AS CACO3
CALCULATED DISSOLVED SOLIDS 7949 SODIUM ADSORPTION RATIO
SUM OF DISSe CONSTITUENTS 1032 RYZNAR STABILITY INDEX
LAB SPECCONDe« (MICROMHOS/CM) 99,3 LANGLIER SATURATION INDEX
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 92,2 TEMPERATUREs AIR (C)
AMMONIA, TOTAL(MG/L AS N) 05 H2Ss, LAB (MG/L AS H2S)
BROMIDE TOTeREC(MG/L=BR) < o1 IODIDE TOTeRECe(MB/L=I) <«
ALUMINUM, DISS (MG/L=AL) ' 26 BORON »DISS (MG/L AS B)
LITHIUM,DISS(MG/L A5 LI) < « 01 ANTIMONY2DIS(MG/L. AS SB) <
STRONTIUM,DISS (MG/L=8R) ' 08 ARSENIC,DISS (UG/L AS AS) <
MERCURY,DISS(UG/L AS HG) £ 3 SELENIUM» DISS (UG/L=SE) <
URANIUM DISe( UG/L AS U) o

27
38
03
123
=3¢3

80
*17
«01
02
' 2

20

2+0

REMARKS: C+G 75 CENTe GEQTHERMAL PROJECT»SPECIAL LASL 309808 ¥ WATER

IS ALMOST STAGNANT # SCUMMY W/ OIL FILM

EXPLANATION: MG/LsMILLIGRAMS PER LITER MEQG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NUTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGMI  GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUNDLY  CG75%/ Ca MG NA K CL S04 HCO3 CO3 NO3
4z 13 16 28 12 6 81 0 0

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSBIS REFER TO NUMBER

78M0381
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LAB NO 78M0382
STATE MONTANA COUNTY MADISON |
LATITUDE=LONGITUDE b44253N 11139324 SAMPLE LOCATION 135 1w 12DAACO1
TORPDGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE t1i2VLCC STATION CODE
DRAINAGE BASIN 4ixA BOTTLE NOs 81iwCV ‘
AGENCY + SAMPLER MBMG * WMB ALTITUDE OF SAMPLE POINT 7780« FT <50
DATE SAMPLED 09w=29m=77 TOTAL DEPTH OF WATER |
TIME SAMPLED 1230 STAGE HEIGHT |
LAB + ANALYST MBMG * GAM DEPTH TO SAMPLING POINT . 3
DATE ANALYZED 11=30w77 FLOW MEAS METHOD NOT USED \
SAMPLE HANDLING 3220 WATER FLLOW RATE Os4 GPM(E)
METHOD SAMPLED GRAR WATER USE STOCK
SAMPLING SITE SPNGS 75 MI 8 OF 2 DRINK SPRINGS
DRAINAGE BASIN RED ROCK RIVER
MG /L MEG/L MG/ L MEQ/L
CALCIUM (CA) 544 De269 BICARBONATE(HCO3) 2he? 0D+397
MAGNESIUM (MG) 1¢3 0107 CARBONATE (C03) 00 0.000
SODIUM (NA) 2e3 0+100 CHLORIDE (CL) 1048 0.041
POTASSIUM (K) 242 0056 SULFATE (804) 3.2 0¢067
IRON (FE) ' 75 0040 NITRATE({AS N) 1251 04018
MANGANESE (MN) v 09 0e003 NO3+NO2 TOT(AS N)
ALUMINUM (AL} FLUORIDE (F) <ol 0.000
SILICA (5102) 2840 O=PHOSPHATE (AS P)
TOTAL CATIONS DeB76 TOTAL ANIONS 0522
STANDARD DEVIATION OF ANION =» CATION BALANCE =0¢45 SIGMA
LABORATORY PH 6ok TOTAL HARDNESS AS CACO3 19,
FIELD TEMPERATURE 6¢3 C TOTAL ALKALINITY AS CACO3 20
CALCULATED DISSOLVED S0OLIDS 5740 SO0DIUM ADSORPTION RATIO 02
SUM OF DISSe CONSTITUENTS 692 RYZNAR STABILITY INDEX 1247
LAB SPECsCONDe (MICROMHOS/CM) 5673 LANGLIER SATURATION INDEX =32
ADDITIONAL PARAMETERS
CNDUCTVYSFIELD MICROMHOS 733 TEMPERATURES AIR (C) 840
AMMONIA, TOTALIMG/L AS N) ' 03 ~ H28, LAB (MG/L AS H28) < ¢ 10
BROMIDE TOTeREC(MG/L=BR) < o1 IODIDE TOTRECe(MB/L=]) < 01
ALUMINUM, DISS (MG/L=AL) ¢ 38 BORON »DISS (MG/L AS B) 02
LITHIUM,DISSIMG/L AS LI) < «01 ANTIMONY2DIS(MG/L A8 SB) < o2
STRONTIUMIDISS (MG/L=SR) « 06 ARSENIC,DISS(UG/L AS AS) < 2+0
MERCURY,DISS(UG/L A8 HG) £ 3 SELENIUM, DISS (UG/L=SE) < 240
URANIUM DISe( UG/L AS U 4 ' R

REMARKS ! C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECTxRAINING*SPECIAL
LASL NO 309806 »COMPOSITE OF 2 SPNGS#O0IL FILM ON WATER
EXPLANATION! MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER

TOT=TOTAL BUSP=SUSPENDED
M = METERS

EXCEPT AS NOTED:!
(R)=REPORTED (E)=gSTIMATED

ALL CONSTITUENTS DISSOLVED (D18S)
TR=TOTAL RECOVERABLE (M)=MEASURED
PERCENTAGE REACTANCE VALUES

PROCESSING PGM: GWANAL(FORM 153)

FUNDS  CG78/ LA MG NA K CL S04 HCO3 C03 NO3
50 20 18 10 8 i3 78 0 3
NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0382
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LABE NO  78MO383
. STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE LhuB4HBN 11152200 SAMPLE LOCATION 135 2W SCAAA
TOPOGRAPHILC MAP  LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 112VLCC STATION CODE
DRAINAGE BASIN 4lxA BOTTLE NOe 810=CV
AGENCY + SAMPLER MHEMG » WMB ALTITUDE OF SAMPLE PpINT 7950 FT  <5C
DATE SAMPLED (09=29=77 TOTAL DEPTH OF WATER
TIME SAMPLED (935 STAGE HEIGHT
LAB + ANALYST MBMG * GAM DERTH TO SAMPLING PQINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 2¢5 GPM(E)
METHOD SAMPLED GRAR WATER USE STOCK
SAMPLING SITE CAYUSE SPRING 2e5 MI N OF STAUDENMEYER ©
DRAINAGE RASIN RED ROCK RIVER
MG /L MEQ/L MG /L, MEQ/L
CALCIUM {(Ca) 7048 2¢518 BICARBONATE (HCO3) 224 30671
MAGNESIUM (MG) Y 00378 CARBONATE (C03) 0 0000
SODIUM (NA) 34 Oelbg CHLORIDE (cL) BedB Ne«238
POTASSIUM (K) 2s5 Q2064 SULFATE (s04) Tsh DeiBé
IRON (FE) 08 0s001 NITRATE{AS N) 12836 0+110
MANGANESE (MN) «01 0«000 NOB+NO2 TOT(AS N)
ALUMINUM (AL) FLUCRIDE (F) 5 0026
SILICA (8102) 22+9 OmPHOSPHATE (AS P)
TOTAL CATIONS 40110 TOTAL ANIONS 44199
STANDARD DEVIATION OF ANION » CATION BALANCE 053 SIGMA
LABORATORY PH 7409 TOTAL HARDNESS AS CACO3 195
FIELD TEMPERATURE £e9 C TOTAL ALKALINITY AS CACO3 184
CALCULATED DISSOLVED SOLIDS 23242 SODIUM ADSORPTION RATIO 0ol
suM OF DISSe CONSTITUENTS 34548 RYZNAR STARILITY INDEX 746
LAB SPECCONDs (MICROMMOS/CM) a8643 LANGLIER SATURATION INDEX (42
A ADDITIONAL PARAMETERS
CNDUCTVYSFIELD MICROMHOS 34he7 TEMPERATURES. AIR (C) 8425
AMMONTIA, TOTAL(MG/LL AS N) < «03 H2G, LAB (MG/L AS H2%) 12
BROMIDE TOT+REC(MG/L=BR) < el IODIDE TUTWREC»(MB/L=I) < 01
ALUMINUM, DISS (MGB/L=AL) W& P .068 BORON 2DISS (MGAL AS B) 02
LITHIUMNDISS(MG/L AS LI < 01 ANTIMONY2DIS(MG/L AS SB) < »2
STRONTIUMSDISS (MG/L™SR) 27 ARSENICsSDISS(UGB/L AS AS) 285
MERCURY,DISS(UG/L AS HG) £ '3 SELENIUM2 DISS (UG/L=SE) < 240
URANIUM DISe{ UG/L AS U) QG

REMARKS
CONTACT OF

EXPLANATIONS
ALL CONSTITUENTS

TR=TOTAL RECOVERABLE

PROCESSING PGMI
Fusir:  CG75/

NOTER

MG/L=MILLIGRAMS PER LITER
DISSOLVED

GWANAL (FORM 153)

IN CORRESPONDENCE RELATED

TV AND TLSxSPECIAL SAMPLE LASL NO 309805

EXCEPT AS NOTED:
{R)=REPQRTED

{0Is8)
(M)=MEASURED

Ca MG NA K CL
25 S 3 1 o)

(E)=ESTIMATED

TO THISZ ANALYEIS REFER TO NUMBER

C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECT#SPNG DEVEL BELOW

MEQ/L=MILLIEQUIVILENTS PER LITER
TOT=TOTAL SUSP=SUSPENDED

M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 CO3 NO3
3 90 Q 2

78M0383
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BUTTE» MONTANA 59701 (406)792=83p1 LAB NO 78M0384

STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE SAMPLE LOCATION 138 2E 20CBB
TOPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 112VLCC STATION CODE
DRAINAGE BASIN bixF BOTTLE NOe &08&wCV
AGENCY + SAMPLER MBMG * WMB ALTITUDE OF SAMPLE POINT 6920s FT <50
DATE SAMPLED Q9wpE=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1400 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11w30=77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 15 GPM(E)
METHOD SAMPLED GRAR WATER USE STOCK

SAMPLING SITE 1 MI SE OF CONKLIN LAKE ORR RANCH¢
DRAINAGE BASIN MADISON RIVER

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 20 0298 BICARBONATE(HCQ3) 99+2 1626
MAGNESIUM (MG) CRR 0526 CARBONATE (CO3) ' 0 0000
SODIUM (NA) 543 0231 CHLORIDE (cL) 4e3 O.121
POTASSIUM (K) 3 0+023 SULFATE (s04) 445 0094
IRON (FE) 210 0008 NITRATE(AS N) +178 D013
MANGANESE (MN) + 01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM {AL) FLUORIDE (F) el 0+005
SILICA (81I02) 2249 O=PHQSPHATE (AS P)
TOTAL CATIONS 12784 TOTAL ANIONS 1389

STANDARD DEVIATION OF ANION « CATION BALANCE (+56 SIGMA

LABORATORY PH 7otk TOTAL HARDNESS AS CACO3 76
FIELD TEMPERATURE 108 C  TOTAL ALKALINITY AS CACO3 81
CALCULATED DISSOLVED SOLIDS 11346 SODIUM ADSORPTION RATIO 043
SUM OF DISSs CONSTITUENTS  163.9 RYZNAR STABRILITY INDEX 848
LAB SRECCONDs (MICROMHOS/CM) 16840 LANGLIER SATURATION INDEX 06
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 165, TEMPERATURE, AIR (C) 18k
AMMONIA, TOTAL (MG/L AS N) < <03 HES» LAB (MG/L AS H28) «17
BROMIDE TOTeREC(MG/L=BR) < el IODIDE TOTWRECe{MB/L=I) < ‘01
ALUMINUM, DISS (MG/L=AL) 07 BORON »DISS (MG/L AS B) «01
LITHIUMADISSI(MG/L AS LI) < « 01 ANTIMONYsDIS(MG/L AS SB) < o2
STRONTIUM)DISS (MG/L=SR) $07 ARSENIC,DISS(UG/L AS AS) € 240
MERCURY,DISS(UG/L AS HG) & '3 SELENIUMs DISS (UG/L=SE) € 240
URANIUM DISe( uG/L AS W) £ »

REMARKSS (C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECTSPECIAL SAMPLE
PROCe THROU LASL NO+309B04< TOOK SAMPLE AFTER MOVING CATTLE

EXPLANATION?! MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONGTITUENTS DISSOLVED (DISS) EXCERPT AS NOTED! TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS

PROCESSING PGM! GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND: CG75/ Ca MG NA K CL. S04 HCO3 CO3 NO3
56 29 12 1 6 5 &8 0 0

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0O384
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BUTTEs MONTANA 59701 (406)792%8321 LAB NO 7BM0O335

STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=~LONGITUDE 443601N 1113433wW SAMPLE LOGCATION 148 (E 23BCC
TOPUOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 112vicC STATION CODE
DRAINAGE BASIN blxA BOTTLE NOe B07=CV
AGENCY + SAMPLER MBMG » WMB ALTITUDE OF SAMPLE PQOINT 6800s FT (1€
DATE SAMPLED O09=28=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1145 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 0e06 GPM(E)
METHOD SAMPLED GRAB WATER USE STOCK

SAMPLING SITE SMALL SPRING E OF TOBE MORTONS 0.5 MU
DRAINAGE BASIN RED ROCK RIVER

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) bk 02220 BICARBONATE(HCD3) 2142 0e347
MAGNESIUM (MG) ' 7 0+058 CARBONATE (c03) ' 0 0.000
SODIUM (NA) 2e8 Qo122 CHLORIDE (cL) 168 0047
POTASSIUM (K) 1.1 04028 SULFATE (804) 3e4 0.071
IRON (FE) 06 0003 NITRATE(AS N) ¢ 097 0007
MANGANESE (MN) 01 0+000 NO3+ND2 TOT(AS N)
ALUMINUM (AL) FLUORIDE {(F) <o 0+000
SILICA (5102) 218 O=PHOSPHATE (AS P)
TOTAL CATIONS Oe431 TOTAL ANIONS Dek72

STANDARD DEVIATION OF ANION = CATION BALANCE 0936 SIGMA

LABORATORY PH 6e99 TOTAL HARDNESS AS CACO3 The
FIELD TEMPERATURE 15,0 C  TOTAL ALKALINITY AS CACO3 17
CALCULATED DISSOLVED SOLIDS 4646 SODIUM ADSORPTION RATIO 0e3
SUM OF DISSe CONSTITUENTS 5743 RYZNAR STABILITY INDEX 1262
LAB SPECCONDs (MICROMHOS/CM) 4661 LANGLIER SATURATION INDEX Db
ADDITIONAL PARAMETERS
CNDUCTYY,FIELD MICROMHOS 40 TEMPERATURE, AIR (C) 2045
AMMONIASTOTAL(MG/L AS N) c06 H2Ss LAB I{MG/L AS H28) 021
BROMIDE TOTeREC(MG/L=BR) < o1 IODIDE TOTWRECs(MB/L=I) < «01
ALUMINUM, DISS (MG/L~AL) v13 BORON »DISS (MG/L AS B) ' 02
LITHIUM,DISSIMG/L AS LI) < v 01 ANTIMONY2DIS(MG/L AS SB) < o2
STRONTIUMIDISS (MG/L=SR) .03 ARSENIC,DISS(UG/L AS AS) < 240
MERCURY,DISS(UG/L AS Wa) & .3 SELENIUMs DISS (UG/L=SE) € 240
URANIUM DIS«( UG/L AS u) < -~

REMARKS: C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECT»USED 7 FILTERS 7O
GET FILTe SAMP.#SPECIAL SAMPLE THROU LASL NO.309303<

EXPLANATION: MG/L=sMILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCERT AS NOTED: TOT=TOTAL SUSPaSUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS

PROCESSING PGMI GWANAL(FORM 1863) PERCENTAGE REACTANCE VALUES
FUNDS  CG78/ Ca MG NA K CL S04 HCO3 CO03 NO3
51 13 28 6 10 18 74 0 1

NOTE?! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0O385
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BUTTE, MONTANA 59701 (406)792=8321 T LAB NO 78M0386

STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE H443911IN 1113837W SAMPLE LOCATION 138 1E 31DCASB
TOPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 110ALVM STATION CODE
DRAINAGE BASIN blxA BOTTLE NOe R06=CV
AGENCY + SAMPLER MBMG * wMB ALTITUDE OF SAMPLE POINT 6640, FT <10
DATE SAMPLED 09m28w77 TOTAL DEPTH OF WATER
TIME SAMPLED 0930 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 : FLOW MEAS METHOD FLOAT AND STOPWA
SAMPLE HANDLING 6220 WATER FLOW RATE led  CFH(M)
METHOD SAMPLED GRAB WATER USE MULTIPLE USE

SAMPLING SITE ELK SPRINGS,1 MI SW OF ELK LAKE
DRAINAGE BASIN RED ROCK RIVER

MG/L MEQ/L , MasL MEQ/L
CALCIUM (CA) 2346 10178 BICARBONATE(HCOQ3) 98 1606
MAGNESIUM (MG) 4e2 0346 CARBONATE (C03) o0 0000
SODIUM (NA) hed 0209 CHLORILE (cL) 4l 0116
POTASSIUM (K) 4o Del02 BSULFATE (s04) 32 0067
IRON (FE) 201 0001 NITRATE(AS N) + 404 0.029
MANGANESE (MN) <e01 0000 NO3I+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) + 4 0.021
SILICA (s]102) 3hek OQwPHOSPHATE (AG P)
TOTAL CATIONS 1+835 TOTAL ANIONS 1.838

STANDARD DEVIATION OF ANION » CATION BALANCE 0402 SIGMA

LABORATORY PH Tobh TOTAL HARDNESS AS CACO3 Té
FIELD TEMPERATURE . TOTAL ALKALINITY AS CACO3 20
CALCULATED DISSOLVED SOLIDS 127 04 SODIUM ADSORPTION RATIO 0+2
SUM OF DISSe CONSTITUENTS 17701 RYZNAR STARILITY INDEX 849
LAB SPEC.CONDe (MICROMROS/CM) 17746 LANGLIER SATURATION INDEX w()e?
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 152 TEMPERATURES, AIR (C) 1041
AMMONIA,TOTAL(MG/L AS N) < .03 H28s LAB (MG/L AS H2S) < $10
BROMIDE TOT+REC(MG/L=BR) < o1 I0DIDE TOTWRECs(MB/L=I) < 01
ALUMINUM, DISS (MG/L=AL) 08 BORDN »DISS (MG/L AS B) «03
LITHIUMAIDISSI(MG/L AS LI) < W01 ANTIMONYSDIS(MG/L AS 8B) < "2
STRONTIUMSDISS (MG/L=SR) <06 ARSENICsDISS(UG/L AS AS) < 240
MERCURY,DISS(UG/L AS HG) £ .3 SELENIUMs DISS (UG/L=SE) < 240
URANIUM DISe( UG/L AS U) )

REMARKS: (C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECT*SPECIAL SAMPLE
THROU LASL SAMPLE 309302

EXPLANATION! MGE/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCERT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED ™M = METERS

PROCESSING PGM: GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND: CGQ75/ A MG NA K CLL. S04 HCO3 CO3 NO3
64 18 11 B 6 3 89 0 1

NOTES! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78MO336
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BUTTE, MUNTANA

STATE
LATITUDE=LONGITUDE
TOPOGRAPHIC MAP
GEOLOGICAL SOURCE
DRAINAGE BASIN
AGENCY + SAMPLER
DATE SAMPLED

TIME SAMPLED

TR bt TV A MR L, A e N Nl F

59701

TN N G, 1t LS T e &

(406)792~8321 LAB NO

MONTANA COUNTY

44471AN 1113518W SAMPLE LOCATION 128
CLIFF LAKE SAMPLE SQURCE
112viCC STATION CODE

4ixF BOTTLE NOe« 90B
MBMG # JLS ALTITUDE OF SAMPLE POINT
09=29m77 TOTAL DEPTH OF WATER

1300 STAGE HEIGHT

78M0395
MADISON

SPRING

PRI e N

18CH

FT <50

LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE MULTIPLE USE
SAMPLING SITE WEST FORK SWIMMING HOLE
DRAINAGE BASIN MADISON RIVER
MGAL MEG/L MG/L MEQ/L
CALCIUM (CA) 19, 0e948 BICARBONATE (HCO3) 194 3.179
MAGNESIUM (MG) 29 2+ 386 CARBONATE (CO03) o0 0.000
SODIUM (NA) 4e8 0209 CHLORIDE (cL) 2475 0.078
POTASSIUM (K) 19 0049 SULFATE (s04) 118 Qo246
IRON (FE) <201 0+000 NITRATE(AS N) 099 0.007
MANGANESE (MN) <»01 0«000 NO3I+ND2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 'h 0.021
SILICA (S102) 1367 O=PHOSPHATE (AS P)
TOTAL CATIONS 3+891 TOTAL ANIONS 3+.531

STANDARD DEVIATION OF ANION = CATION BALANCE =0+38 SIGMA

LABORATORY PH 788 TOTAL HARDNESS AS CACO3 167

FIELD TEMPERATURE 25+ C TOTAL ALKALINITY AS CACO3 159
CALCULATED DISSOLVED SOLIDS 1790 S$0DIUM ADSORPTION RATIO 0e2
SUM OF DISSs CONSTITUENTS 27745 RYZNAR STABILITY INDEX 8ed
LAB SPECCONDs (MICROMHOS/CM) 32048 LANGLIER SATURATION INDEX (el

ADDITIONAL PARAMETERS

PH,FIELD(SU) © B3 CNDUCTVYSFIELD MICROMHOS 322,
TEMPERATUREs AIR (C) G AMMONIA»TOTAL(MG/L AS N) £ «03
H2S» LAB (MG/L AS H28) 017 BROMIDE TOT.REC(MG/L=~BR) < o1

IODIDE TOTRECe(MB/L=1) < 201 ALUMINUMY DISS (MG/L=AL) o« s L 023
RORON »DISS (MG/L AS B) v 02 LITHIUMADISS(MG/L AS LI) < 01
ANTIMONY,DIS(MG/L AS SB) < o2 STRONTIUMIDISS (MG/L=SR) l2
ARSENIC,DISS(UG/L A8 AS) 208 MERCURY,DISS(UG/L AS HG) € 3
SELENIUM, DISS (UG/L=SE) < 240 URANIUM DISe( UG/L AS V) /O

REMARKS: CENT. VALLEY GEOTHERMAL LASL NOe 309813

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NUTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS

PERCENTAGE REACTANCE VALUES
CA MG NA K CL. S04 HCO3 CO03 NO:
26 66 5 1 2 7 90 0 C

PROCESSING PGM! GWANAL(FORM 153)

FUND 3 /

73M0395

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER




PIMIT § RO LIVIFLE, ML N PR AIMEL R PINLY D LWL Y TR IET DML LY ANALTDLID

BUTTE, MONTANA 59701 (406)792=8321 LAE NO  78M0397
STATE MONTANA COUNTY MADISON
LATITUDE=~LONGITUDE YoHhkbH48N 1113927W SAMFLE LOCATION 12% 1E 19CD
TOFOGRAPHIC MAP  CLIFF LAKE SAMPLE SQURCE SPRING
GEOLOGICAL SOURCE t12vicce STATION CODE  SLOAN CAMP
DRAINAGE BASIN 41 F BOTTLE NO« 906
AGENCY + SAMPLER  MBMG » JLS ALTITURE OF SAMPLE POINT 6540 FT  <H
DATE SAMPLED 09w29=77 TOTAL DEPTH OF WATER
VIME SAMPLED 1100 STAGE HEIGHT
LAD 4 ANALYST MBMG # GAM DEPTH TO SAMPLINUG POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE .
METHOD SAMPLED GRAR WATER USE UNKNOWN

SAMPLING SITE  SLOAN COW CAMP WARM SPRING
DRAINAGE BASIN MADISON RIVER

MG/L MEG /L MG/L MER/L
calLCIiumMm (Ca) 9 D045 BICARBONATE (HCG3) X XY 14052
MAGNESIUM (MG) vl 0008 CARBONATE (cod) Thet 2ekB0
SODIUM (NA) BB BeBPR CHLORIDE (CL) 7e65 . G216
POTAGBIUM (K) 161 Oe0PR SULFATE (s04) 3e7 0«077
IRON (FE ) 017 00109 NITRATE (A N) 050 0.004
MANGANESE (MN) <e014 D+000 NO3+NOZ TOT(AE N)
ALUMINUM (AL) FLUORIDE (F) 3.1 D+163
SILICA (8102) 5009 O=PHOSPHATE (45 P)
TOTAL CATIONS 30418 TOTAL ANIONS 3,991

STANDARD DEVIATION OF ANION = CATION BALANCE Oe4s SIGMA

LARORATORY PH Ge75 TOTAL HARDNESS AS CACO3 3
FIELD TEMPERATURE P48 C TOTAL ALKALINITY AS CACO3 177
CALCULATED DISSOLVED SOLIDS 26147 SODIUM ADSCRRTION RATIO 235
SUM OF DISSe CONSTITUENTS 294 473 RYZNAR STABILITY INDEX Ko7
LAR SFECeCONDe (MICROMHOS/CM) 39660 LANGLIER SATURATION INDEX 05
ADDITIONAL PARAMETERS
PHaFIELDISU) 1008 CNDUCTVYsFIELD MICROMHOS 4100
TEMPERATURE, AIR (C) 12 AMMONTA» TOTAL(MG/L AS N) < e 03
HeBs LAB (MG/L AS H2S) " 94 BROMIDE TOTeREC(MG/LwBR) o1
TODIOE TOTeRELS (MB/L=1) < e 01 ALUMINUMS DISS (MG/L=AL) #5  48% CRF
HORON »DISS (MG/L AS B) o 16 LITHIUMSDISS(MG/L AS LI) < 01
ANTIMUNY,DISIMG/L AS SB)Y < o2 STRONTIUMIDISS (MG/L=SR) 001
ARSENIC)DISSIUG/L AS AS) < 240 MERCUKRYDISS(UG/L AS HG) 4 3
SELENIUM, DISS (UG/L=SE) < E40 URANIUM DISe( UGZL AS U) 3

REMARKS S CENTe VALLEY GEQTHERMAL LASL NOe 303812

ExPILANATION? MG/L=sMILLIGRAMS PER LITER MEG/LsMILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NUTED: TOT=TOTAL SUSP=3USPENDED
TReTOTAL RECOVERABLE (M)I=MEASURED (R)=REPORTED (E)=ES5TIMATED M = METERS

PROCEBS ING PGHMS GWANALIFORM 183) FERCENTAGE REACTANCE VALUES
FUNDS / Ca MG nNa K CL S04 RCOZ €03 NOZ
1 97 0 5 2 27 64 £,

NOTES IN CORRESPONDENCE RELATED TO THls ANALYSIS REFER TO NUMBER  78M0O397




SRR RNACRRIRL AL UM BINE S ANU GEULUGY WATER QUALITY ANALYSIS
BUTTES, MONTANA 59701 (406)79p=8321 LAB NO O 7AMOI9R
STATE  MUNTANA COUNTY REAVERHEAD
LATITUDE=LONGITUDE bhb 134N 1115544W SAMPLE LOUCATION 13S 3w 23a80
TOPOGRAPHIC MAP  LOWER RED ROCK LAKE SAMPLE SOURCE  SPRING
BGEQLOGICAL SDURCE  111CLVM STATION cODE
DRAINAGE BASIN 41wA BOTTLE NOW 908
AGENCY + SAMPLER MBMG * JLS ALTITUDE OF SAMPLE POINT 6810 FT <50
DATE SAMPLED 0Q9wgE8e77 TOTAL DEPTH OF WATER
TIME SAMPLED 1330 STAGE HEIGHT
LAB + ANALYST HMBMG % GAM DERTH TO SAMPLING POINT .
CATE ANALYZED 11=3Qm77 FLOW MEAS METHOD
SAMPLE HANDLING 6120 WATER FLOW RATE 20 GPMI(E)
METHOD SAMPLED GHAR WATER USE STOCK
SAMPLING SITE SPRING 15 MILES WEST OF FISH (CKe RD JNCT
DRAINAGE BASIN RED ROCK RIVER
MG/L MEQ/L MG/L MEQ/L
caLClym (Ca) 52e6 Pe62B RICARBONATE (HCO3) 2100 Jebb?
MAGNESIUM (MG) Bel Deb8iy CARBONATE (C03) o 0 Q000
S0DIuM (NA) 133 Neli74 CHLORILDE (¢t #eBH Oe2h
POTASSIUM  (K) o) 0102 SULFATE (504) 1004 GeP17
IRON (FE) (12 0e001 NITRATE(AS N) 312 0022
MANGANESE (MN) <01 Ce000 NOIENDZ TUT(AS N)
ALUMINUM (AL) FLUORIDE tF) +3 De01H
SILICA (8107) 3749 CuPHOSPHATE (AS P)
TOTAL CATIONS Fe9eh TOTAL ANIONS 36937
STANDARD DEVIATION OF ANION = CATION BALANCE =016 SIGHMA
LABDRATORY PH 7472 TOTAL HARDNESS AS CACO3 164
FIELD TEMPERATURE 118 C TOTAL ALKALINITY AS CACOA 172
CALCULATED DISSOLVED s0LIDS PARE B001IUM ADSORPTION RATIO 05
SUM OF DISSe CONSTITUENTS  348.4 RYZNAR STARILITY INDEX 743
LAS SPECCONDe {MICROMHUS/CH) 360 e 4 LANGLIER SATURATION INDEX De?
ADDITIONAL PARAMETEKS
CNDUCTVY,FIELD MICROMHOS 357 PHOF TELDLSU) 7e8
TEMPERATURES AIR () 160 AMMONIAL TUTAL(MG/L AS N) (< « 03
H2%2 LAB (MG/L AS H2%) 225 BROMIDE TOT«RECI(MG/L=BR) < ol
10DIDE TOTSRECeIMB/L=1) < + 1 ALUMINUMY DISE (MG/L=AL) + 09
RORON oDISS (MG/L AS 8B) « 31 LITHIUMMDISS (MG/ZL AS LI < + 01
ANTIMONYSDISIMG/L A% 8B) < 4 STRONTIUMIDISE (MG/L=GR) 21
ARSENIC,DISS(UG/ZL A4S A8) (£ Pal MERCURYSDISS (UG/L A8 HBG) < 3
SELENIUM, DIBS (UG/L=SE) < 240 URANIUM DISs( UG/L AS W) Feb
REMARKS S CENTs VALLEY GEOQTHERMAL LASL NQOe 308807,
EXPLANATION?! MG/LeMILLIGRAME PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER

AL CONSTITUENTS DISSOLVED (DI

TR=TOTAL RECOVERABLE

Pame
/

FROCE B8 NG GWANAL (FORM 1

FUNDS

(M )=ME ASURED

$5) EXCEPT A5 NOTED:
(Ry=REPORTED (E)1=FsTIMATED

53)
M
i6

NA K
14 2

CA
66

CL

5 5

NOTES IMACORRESPONDENcﬁ HELATED To THIS ANALYSIS REFER TO NUMBER

TOT=TOTAL SUSP=SUSPENDED
M & METERS

PERCENTAGE REACTANCE VALUES
504 WCO3 C03 NO3
Be

0 0

7HEMOIIR
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BUTTE, MONTANA 59701 (406)792=8321 LAB NO 7BMO402
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE  443622N 1115622W SAMPLE LOCATION 145 3W 2388D
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 122VLCC STATION CODE
DRAINAGE BASIN  41%A | BOTTLE NO. 901
AGENCY + SAMPLER MBMG % JLS ALTITUDE OF SAMPLE POINT 6630« FT <50
DATE SAMPLED 09=27w77 TOTAL DEPTH OF WATER
TIME SAMPLED 1415 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HANDLING 6120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE DOMESTIC AND STO
SAMPLING SITE HUNTSMAN RANCH SPRING
DRAINAGE BASIN RED ROCK RIVER
MG/L MEG/L MG/L MEG/L
CALCIUM (CA) 38 4 14916 BICARBONATE (HCO3) 223y 34655
MAGNESIUM (MG) 13,2 1+086  CARBONATE (C03) .0 0,000
SODIUM (NA) 2049 0+909 CHLORIDE (CL) 12 ¢35 0+348
POTASSIUM (K) 4.8 0+123 SULFATE (S04) 8ol 04169
IRON (FE) <v01 0000 NITRATE (AS N) 325 0.023
MANGANESE (MN) <s01 D000 NO3+NQO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE  (F) .2 0.041
SILICA (S102) 3742 0=PHOSPHATE (AS P)
TOTAL CATIONS 40034 TOTAL ANIONS 4+2085
STANDARD DEVIATION OF ANION = CATION BALANCE 1+01 SIGMA
LABORATORY PH Be0b TOTAL HARDNESS AS CACO3 150
FIELD TEMPERATURE 9.8 C  TOTAL ALKALINITY AS CACO3 183
CALCULATED DISSOLVED SOLIDS 24543 SODIUM ADSURPTION RATIO 047
SUM OF DISS. CONSTITUENTS 35845 RYZNAR STARILITY INDEX 741
LAB SPECWCONDs (MICROMHOS/CM) 37746 LANGLIER SATURATION INDEX 045
ADDITIONAL PARAMETERS
PH)FIELD(SU) 7431 TEMPERATURE, AIR (C) 1845
CNDUCTVY,FIELD MICROMHOS 381+ AMMONIA» TOTAL (MG/L AS N) < .03
H2Ss LAB (MG/L AS H28) .09 BROMIDE TOT.REC(MG/L=BR) < 1
IODIDE TOTeRECe (MB/L®I) < 01 ALUMINUMs DISS (MG/L=AL) ¥= —+om 047
BORON ,DISS (MG/L AS #) .02 LITHIUMsDISS(MG/L AS LI) < 01
ANTIMONY,DIS(MG/L AS SB) < .2 STRONTIUNMAIDISS (MG/L=SR) .21
ARSENICsDISS(UG/L AS AS) < 240 MERCURYDISS (UG/L AS HG) < 3
SELENIUM, DISS (UG/L=SE) < 240 URANIUM DISe{ UG/L AS U) 2.8
REMARKS: CENTe VALLEY GEOTHERMAL SAMPLES FOR BR, Is H28, U LASL NO
309801
EXPLANATION: MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE

PROCESSING PUGM:
FUNDS /

NOTE S

(DISS) E

(M)=MEASURED

GWANAL (FORM 153)

XCEPT AS NOTED:
(R)=REPORTED (E)®ESTIMATED

TOT=TOTAL SUSP=aSUSPENDED
M = METERS

PERCENTAGE REACTANCE VALUES

MG
26

NA K (N
g2 3 8 &

CA
47

IN CORRESPONDEMCE RELATED TO THIS ANALYSIS REFER TO NUMBER

S04 HCO3 CO3 NO3

0 0

78M0402




STATE MONTANA
LATITULE=LONGITUDRE 445307N
TOPOGRAPHIC MAP CLIFF LA
GEOLOGICAL SOURCE L110TRRCC
DRAINAGE BASIN 41xF
AGENCY + SAMPLER MBMG » J
DATE SAMPLED 09w=30=77
TIME SAMPLED 1130
LAB + ANALYST MBMG » G
DATE ANALYZED 11=30=77
SAMPLE HANDLING 6220
METHOD SAMPLED GRAB
SAMPLING SITE WOLF CRE
DRAINAGE BASIN MADISON
MG/L
CALCIUM (CA) 2758
MAGNESIUM (MG) ba7
SODIUM (NA) 308
POTASSIUM (K) ey
IRON (FE) 24
MANGANESE (MN) 13
ALUMINUM (AL)
SILICA (8102) 2lok

TOTAL CATIONS
STANDARD DEVIATION

LABORATORY PH

FIELD TEMPERATURE

CALCULATED DISSOLVED SOLIDS
SUM OF DISSe CONSTITUENTS
LAB SPECCONDe (MICROMHOS/CM)

A
CNDUCTVYLFIELD MICROMHOS
TEMPERATURE, AIR (C)
Ha%» LAB (MG/L AS H28)
IODIDE TOTRECH»(MB/L=I)
BORON »DISS (MG/L AS B)
ANTIMONY,DIS(MG/L AS 58)
ARSENICS,DISS(UG/L AB AS)
SELENIUM, DISS (UG/L~BE)

A AN

REMARKS: CENT. VALLEY GEOT

FENCE IN NEXT SECe

EXPLANATIONT MG/L=MILLIGRA
ALL COWNSTITUENTS DISSOLVED
TR=aTUTAL RECOVERABLE (M)=

FROCESSING POGMI
FUND? /

NOTE?

GWANAL (FORM 153)

T Bawe Tl B 2t FEEYOFOEL Y M) e b T PN PN Ry
792=8321

1 3 &2

LAB NO 78MO424
COUNTY MADISON
1113656W SAMPLE LOCATION 108 1E 4CCC
KE SAMPLE SOURCE SPRING:
STATION CODE
BOTTLE NOo 912
LS ALTITUDE OF SAMPLE POINT 6100 FT <10
TOTAL DEPTH OF WATER
STAGE HEIGHT
AM DEPTH TO SAMPLING POINT .
FLOW MEAS METHOD
WATER FLOW RATE .
WATER USE STOCK
EK COLD SPRING
RIVER
MEQ/L MG/L MEQ/L
10372 BICARBONATE {HCO3) 121 1.983
0De387  CARBONATE (C03) 7¢8 02260
14340 CHLORIDE (cL) 640 0+169
0+087 SULFATE (804) 3142 0+6850
04013 NITRATE (Ag N) »380 0e027
02005 NO3+NO2 TOT(AS N)
FLUORIDE  (F) be3 0¢226
OwPHOSPHATE (AS P)
34203 TOTAL ANIONS 34315
OF ANION » CATION BALANCE 0e¢71 SIGMA
Be7h TOTAL HARDNESS AS CACO3 88 ¢
1148 C  TOTAL ALKALINITY AS CACO3 112
19745 SODIUM ADSORPTION RATIO 1e4
25848 RYZNAR STABILITY INDEX 7e2
29947 LANGLIER SATURATION INDEX 0«8
DDITIONAL PARAMETERS
310, PHsFIELD(SU) 1042
145 AMMONIASTOTAL(MG/L AS N) 06
W08 BROMIDE TOT+REC(MG/L=BR) < o1
$01 ALUMINUMS DISS (MG/L=AL) v37
02 LITHIUMsDISS(MG/L AS LI) v 04
.2 STRONTIUMIDISS (MG/L=SR) 15
240 MERCURY DISS(UG/L AS HG) < .3
2.0 URANIUM DISe( UG/L AS U) 23

HERMAL LOC.

NORTH*{_ASL NO. 309815

MS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
(DISS) EXCERT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
MEASURED (R)=REPORTED (E)=g8TIMATED M = METERS
PERCENTAGE REACTANCE VALUES
CA MG NA K CL S04 HWCO3 CO3 NO3
43 12 42 =2 5 21 64 8 0
78M0424

IN CORRESPUONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

NNE OF HOT SPRING=JUST ACROSS
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BUTTE, MONTANA 593701 (406)792=8321 LAB NO  78MO428B
STATE MONTANA COUNTY HMADISON
LATITURE~LONGITUDE 445302N 1113656W SAMPLE LOCATION 108 1E 9BBBB
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 110TRRCC STATION CODE
DRAINAGE BASIN 41%F BOTTLE NOs 913
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6088« FT <1
DATE SAMPLED 09=30=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1330 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO BAMPLING POINT .
DATE ANALYZED 12«15=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE .
METHOD SAMPLED GRAR WATER USE STOCK

SAMPLING SITE WOLF CREEK HOT SPRING
DRAINAGE BASIN MADISON RIVER

MG/L MEG/L MG/L MEGQ/L
CALCIUM (CA) 8eb De429 BICARBONATE (HCO3) 154 2.524
MAGNESIUM (MG) 15 0+¢123  CARBONATE (Cc03) 842 0273
S0DIUM (NA) 97, 44219 CHLORIDE (cL) 20475 0.585
POTASSIUM (K) 148 De046 SULFATE (S04) 4246 D887
IRON (FE) <+ 01 0+000 NITRATE(AS N) 2063 0004
MANGANESE (MN) <01 0¢000 NO3+NO2Z TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) Lo [6,0 0.000
SILICA (3I02) 503 OwPHOSPHATE (AS P)
TOTAL CATIONS™ 4Le818 TOTAL ANIONS 4e27h

STANDARD DEVIATION QF ANION = CATION BALANCE «3:07 SIGMA

R g s L g s S MO e i et

LABORATORY PH Bebh TOTAL HARDNESS AS CACO3 28
FIELD TEMPERATURE S4s C  TOTAL ALKALINITY AS CACO3 140,
CALCULATED DISSOLVED SOLIDS 30648 SODIUM ADSORPTION RATIO 840
SUM OF DISSe CONSTITUENTS  384.9 RYZNAR STARILITY INDEX Ret
LAB SPEC.CONDe (MICROMHOS/CM) 48343 LANGLIER SATURATION INDEX De3
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 494, PHIFTELD(SU) 11403
TEMPERATURE, AIR (C) 8o AMMONIA» TOTAL (MG/L AS N) < \03
H2Gs LAB (MG/L AS H2S) 20 BROMIDE TOTWREC(MG/L=BR) .l
10DIDE TOTeRECs (MB/L=I) 01 ALUMINUMY DISS (MG/L=AL) 22  =5&% .03
BORON »DISS (MG/L AS B) L03 LITHIUM,DISS (MG/L AS LI) +07
ANTIMONY,DIS (MG/L AS SB) < .2 STRONTIUMSDISS (MG/LwSR) <06
ARSENIC,DISS(UG/L AS AS) 540 MERCURYsDISS (UG/L AS HG) < .3
SELENIUM, DIES (UGrsL=5E) < 2ell URANIUM DIGe( UG/L AS U) o

REMARKS! CENTe VALLEY GEQOTHERMAL LASL NO. 309814 =POOR BALANCE MAY BE
DUE TO CO2 LOSSorfTuovde Value

EXPLANATION? MG/LsMILLIGRAMS PER LITER MEGQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGMI GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUNDS / CA MG NA K CL S04 HCO3 CO3 NO:
8 2 B7 O 13 20 69 & (

NOTES! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0425
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BUTTEs, MONTANA 59701 (40617928321 LAB NO 78M0429
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 445735N 1113714W SAMPLE LOCATION 108 1{E 17DAC
TOPUGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 110ALVF STATION €ODE
DRAINAGE BASIN 41 xF BOTTLE NOs 917
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 5800 FT <50
DATE SAMPLED 10w0Qim=77 TOTAL DEPTH OF WELL 299 FT
TIME SAMPLED 1200 DEPTH WATER ENTERS WELL
LAB + ANALYST MBMG » GAM SWL ABOVE(+) OR BELDW GS 16« FT (R
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE '
METHOD SAMPLED GRAB WATER USE DOMESTIC

SAMPLING SITE SUN RANCH GUEST HOUSE WELL
GEOLOGICAL SOURCE

MG/L MEG/L MG/L MEQ/L
CALCIUM (CA) 412 2+056 BICARBONATE(HCO3) 153 2508
MAGNESIUM (MG) Bed Qebki CARBONATE (C03) +0 0000
SO0DIUM (NA) 8e7 0378 CHLORIDE (cL) 8405 0227
POTASSIUM (K) de? 0+085 SULFATE (804) 843 0173
IRON (FE) <+01 0+000 NITRATE(AS N) +531 0.038
MANGANESE (MN) <+01 0000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE {F) 3 0016
SILICA (8I02) 4002 O0=PHOSPHATE (AS P)
TOTAL CATIONS 20973 TOTAL ANIONS 2961

STANDARD DEVIATION OF ANION = CATION BALANCE =0+08 SIGMA

LABORATORY PH 7483 TOTAL HARDNESS AS CACO3 125
FIELD TEMPERATURE 840 C  TOTAL ALKALINITY AS CACO3 125,
CALCULATED DISSOLVED SOLIDS 1918 SODIUM ADSURPTION RATIO 043
SUM OF DISSe. CONSTITUENTS 2694 RYZNAR STABILITY INDEX 746
LAB SPEC.CONDs (MICROMHOS/CM) 27740 LANGLIER SATURATION INDEX 0ot
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 278 PHIFIELD(SU) BeS7
TEMPERATUREs AIR (C) . AMMONIAS TOTAL(MG/L AS N) < 03
H2Ss LAB (MG/L AS H28) .28 BROMIDE TOTREC(MG/L=BR) 1
TODIDE TOTeRECs (MB/L=I) < .01 ALUMINUM2 DISS (MG/L=AL) &=  =om 042
BORON »DISS (MG/L AS B) 02 LITHIUMsDISS (MG/L AS LI) < '« 01
ANTIMONY,DIS(MG/L AS SB) < 2 STRONTIUMIDISS (MG/L=SR) e13
ARSENIC,DISS(UG/L AS AS) < 240 MERCURY,DISS (UG/L AS HG) & '3
SELENIUM, DISS (UG/L=SE) < 2e0 URANIUM DISe( UG/L AS U) e/

REMARKS! CENTe VALLEY GEOTHERMAL LASL NOe 309816

EXPLANATION! MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED! TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED ™M = METERS

PROCESSING PGMI GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND? / CA MG NA K CL S04 HCO3 CO3 NO3
69 14 12 3 7 8 86 0 1

NOTE?: IN CORRESPONDENCE RELATED TQ THIS ANALYSIS REFER TO NUMBER 78M0429
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STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE S4B229N 11132424W SAMPLE LOCATION 118 1E
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 110TRRCC STATION €£0DE
DRAINAGE BASIN hlxF BOTTWE NOo 918
AGENCY + SAMPLER MEMG » JLS ALTITUDE OF SAMPLE POINT 6280
DATE SAMPLED 10w(Qiwm77 TOTAL DEPTH 0OF WATER
TIME SAMPLED 1445 STAGE HEIGHT
LAB + ANALYST MEMG % GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11e30«77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE 154
METHOD SAMPLED GRAB WATER USE STOCK
SAMPLING SITE SCHUSTERS PLACE HILLSLOPE SPRING
DRAINAGE BASIN MADISON RIVER
MG/L MEGQ/L MG/L
CALCIUM (CA) 157 Qe783 BICARBONATE(HCO3) 689
MAGNESIUM (MG) 3e2 (e263 CARBONATE (C0O3) 1¢2
S0DIUM (NA) he? Qo204 CHLORIDE (cL) 12k0
POTASSIUM {K) 1+0 0028 SULFATE (804) L XY
IRON (FE) 03 0002 NITRATE(AS N) 1644
MANGANESE (MN) <+01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (ALY FLUORIDE (F) vk
SILICA (8102) 19.3 ODwpPHOSPHATE (AS P)
TOTAL CATIONS 1278 TOTAL ANIONS
STANDARD DEVIATION OF ANION w CATION BALANCE 0¢53 SIGMA
LABORATORY PH Beké TOTAL HARDNESS AS CACO3
FIELD TEMPERATURE 9% C TOYAL ALKALINITY AS CACO3
CALCULATED DISSOLVED SOLIDS 85,2 SODIUM ADSORPTION RATIO
SUM OF DISS CONSTITUENTS 1197 RYZNAR STABILITY INDEX
LAB SPECCOND« (MICROMHOS/CHM) 123.R LANGLIER SATURATION INDEX
ADDITIONAL PARAMETERS
PH,FIELD(SU) 8.10 TEMPERATURES, AIR (C) 8
CNDUCTVY,LFIELD MICROMHOS 128, AMMONIASTOTAL(MG/L AS N) <
H28s LAB (MG/L AS H28) 17 BROMIDE TUT+REC(MG/L=BR) <
IODIDE TOTeREC«IMB/L=]) < 01 ALUMINUMY DISS (MB/Lwal ) 2=
BORON ,DISS (MG/L AS B) 02 LITHIUMLDISS(MG/L AS LI) <
ANTIMONY,DISIMG/L AS 8B) < o2 STRONTIUMADISS (MG/LwSR)
ARSENIC,DISS(UG/L AS AS) < 2¢0 MERCURY2DISS(UG/L AS HG) L
SELENIUMs DISS (UG/L=SE) < 240 URANIUM DIS.( UG/L AS U)
REMARKS? CENT= VALLEY GEOTHERMAL LASL MO 309817

EXPLANATION:
ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE

PROCESSING PGM:
FUND?

NOTE !

MG/LeMILLIGRAMS PER LITER

GWANAL (FORM 153)

(DISS) EXCEPT A8 NOTED:

13088

FT <10

GPM(E)

MEGQ/L
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0085
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14346
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«0e0

«Q
003
o1

SOo® O3
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«3

Y~

MEQ/L=MILLIEQUIVILENTS PER LITER
TOT=TOTAL SUSP=SUSPENDED
(M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PERCENTAGE REACTANCE VALUES

/ CA MG NA K CL S04 HCO3 CO03 NO3
&1 20 16 2 3 & 87 3 3
IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78MO&30
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STATE MONTANA ; COUNTY MADISON
LATITUDE=LONGITUDE L4 603N 1112951W SAMPLE LOCATION 1288 2E 200DD
TOPUOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 112vice STATION CODE
DRAINAGE BASIN hinfF BOTTLE NOs 925
AGENCY + SAMPLER MBMG x JLS ALTITUDE OF SAMPLE POINT 6480+ FT <50
DATE SAMPLED 10w02=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1700 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE MWANDLING 6220 WATER FLOW RATE 30 GPM(E)
METHOD SAMPLED GRAB WATER USE DOMESTIC AND STO
SAMPLING SITE HORN CREEK SPRING
DRAINAGE BASIN MADISON RIVER
MGE/L MEG/L MG/L MEQ/L
CALCIUM (CA) 27 16347 BICARBONATE{HCO03) 170 2¢786
MAGNESIUM (MG) 14e? 1168 CARBONATE (C03) ' 0 0.000
SODIUM (NA) Geb Oeiig CHLORIDE (cL) 365 0.103
POTASSIUM (K) 2e0 0+051 SULFATE (504) he? 0087
IRON (FE) <e01 0+000 NITRATE(AS N) 1565 0+040
MANGANESE (MN) <e 01 0000 NO3I+NO2 TOT({AS N)
ALUMINUM (ALY FLUORIDE (F) 3 0016
SILICA (s102) 173 OwPHOSPHATE (AS P)
L2 "X 3 X3 L2 X T R 2
TOTAL CATIONS 22984 TOTAL ANIONS 34033
STANDARD DEVIATION OF ANION = CATION BALANCE O0s31 SIGMA
LABORATORY PH ge.01 TOTAL HARDNESS AS CACO3 126
FIELD TEMPERATURE Betp C TOTAL ALKALINITY AS CACO3 139,
CALCULATED DISSOLVED 80OLIDS 16246 SODIUM ADSORPTION RATIO Ovh
SUM OF DISSe CONSTITUENTS 248.8 RYZNAR STARILITY INDEX 7?7
LAB SPEC«CONMD+ (MICROMHOS/CM) 27642 LANGLIER SATURATION INDEX Osd
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMMOS 280, TEMPERATURE, AIR (C) 13
PHsFLELD(SU) Beb AMMONIA»TOTAL (MG/L AS N) < ' 03
H2Ss LAB (MG/L A8 HW2S8) 12 BROMIDE TOTWRECIMG/L=BR) < o1
IODIDE TOTeREC.(MB/L=1) < 01 ALUMINUMY DISS (MG/LwAL) == & O3
BORON ,DISS (MG/L AS B) 03 LITHIUM,DISS MG/ AS LI) < 01
ANTIMONY,DISIMG/L AS 8B) < o2 STRONTIUMIDISBS (MG/L=SR) 06
ARSENIC,DISSIUG/L AS AS) < 2+0 MERCURYsDIBS(UG/L AS HG) L 3
SELENIUM, DISS (UG/L=SE) < 240 URANIUM DISe( UG/ZL AS U) o4
REMARKS: CENTe VALLEY GEOTHERMAL LASL NOe« 809824
EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE

PROCESSING PGM?
FUND? /

NOTE?

(M)=MEASURED

GWANAL (FORM 153)

T TN N P R ot ol B e [ 1w AR R R S I 4

EXCEPT A8 NOTED:
(R)=REPORTED

(DIss)

TOT=TOTAL SUSP=SUSPENDED
(E1=fSTIMATED ™M = METERS

PERCENTAGE REACTANCE VALUES
CA MG NA K CL S04 HCO3 CO3 NO3
45 39 13 1 3 2 93 0 1
IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0437
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STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=-LONGITUDE 444209N 1115308wW SAMPLE LOCATION 138 2W 18ADC
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL BOURCE STATION cODE
DRAINAGE BASIN 41%A BOTTLE NOs 926
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE BOINT 6840 FT <8¢
DATE SAMPLED 10=03=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1030 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11i%30=77 FLOW MEAS METHOD
SAMPLE HANDLING 3220 WATER FLUW RATE 2 CFS(E!
METHOD SAMPLED GRABR WATER USE STOCK
SAMPLING SITE JIMMY ANDERSONS SPRING NOe 1
DRAINAGE BASIN RED ROCK RIVER
MG/L MEGQ/L MG/L MERG/L
CALCIUM (CA) 665 3¢318 BICARBONATE(HCO3) 246 4,032
MAGNESIUM (MG) 24 19974 CARBONATE (c03) 0 0000
SODIUM (NA) 277 12208 CHLORIDE (€L 947 0274
POTASSIUM (K) 73 0187 SULFATE (504) 114, 2+.373
IRON (FE) <01 0000 NITRATE(AS N) 1036 0+003
MANGANESE (MN) <01 0+000 NO3+NO2Z TOT(As N)
ALUMINUM (ALY FLUORIDE (F) 17 0.089
SILICA (S1I02) Blek DePHOSPHATE (AS P)
TOTAL CATIONS 6686 TOTAL ANIONS 66771
STANDARD DEVIATION OF ANION w» CATION BALANCE Oe¢b1 SIGMA
LABORATORY PH YXLY TOTAL HARDNESS AS CACO3 265
FIELD TEMPERATURE 28 TOTAL ALKALINITY AS CACO3 202+
CALCULATED DISSOLVED 80OL1IDS 393.8% SODIUM ADSORPTION RATIO 07
SUM OF DISSe CONSTITUENTS 5184 RYZNAR STABILITY INDEX Te2
LAB SPEC«CONDe (MICROMHOS/CM) 61540 LANGLIER SATURATION INDEX Osl
ADDITIONAL PARAMETERS
TEMPERATURESs AIR (C) 12 PHsFIELD(SU) 7ok
CNDUCTVY,L,FIELD MICROMHOS 6144 AMMONIASTOTAL(MG/L AS N) < «03
H28» LAB (MG/L A8 H2S) ( «10 BROMIDE TOTREC(MG/LeBR) 1
IODIDE TOTWREC(MB/L=I) «01 ALUMINUMY DISS (MG/L=-AL) A + 051
BORON ,DISS (MG/L AS 8) 20 LITHIUMSDISS(MG/ZL AS LI 05
ANTIMONY,DIS(MG/L AS SB) < o2 STRONTIUMADLISS (MG/L=SR) 54
ARSENIC,DISSIUG/L AS AS) 13+6 MERCURYIDISS{UG/L AS HGIL «3
SELENIUMY DISS (UG/L=SE) < 240 URANIUM DISe( UG/L AS W) 3_-4
REMARKS: CENTs VALLEY GEOTHERMAL SPRING ABOVE HORSE PASTURE WHERE 3

TREES BELOW ROCK OUTCROPxL ASL NOe

EXPLANATIONG
TR=TOTAL RECOVERABLE (M)=MEASURED

PROCESSING PGM;
FUND? /

GWANAL (FORM 183)

NOTE?

MG/L=MILLIGRAMS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED:
(R)=REPORTED

IN CORRESPONDENCE RELATED To THIS ANALYSIS REFER TO NUMBER

809818

MEG/L=MILLIEQUIVILENTS PER LITER

TOT=TOTAL SUSP=SUSPENDED

{(EV=ESTIMATED M = METERS
PERCENTAGE REACTANCE VALUES

CA MG NA K CL S04 HMCO3 C0O3 NOC

49 29 (8 2 4 3% 60 0 (

78M04L38
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STATE MONTANA COUNTY BEAVERHEAD

LATITUDE~LONGITUDE GH4210N 1115334W SAMPLE LOCATION 138 2W 188DAD
TOPOUGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL BSOURCE ' STATION CODE
DRAINAGE BASIN bixA BOTTLE NOs 927
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6840¢ FT <50
DATE SAMPLED 10w(3w77 TOTAL DEPTH OF WATER
TIME SAMPLED 1200 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT
DATE ANALYZED 11«3(0=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE CFS(E)
METHOD SAMPLED UGRAB WATER USE STOCK
SAMPLING SITE JIMMY ANDERSONS SPRING NOs 2
DRAINAGE BASIN RED ROCK RIVER
MG/L MEG/L Ma/L MEQ/L
CALCIUM (CAY 71 3¢843 BICARBONATE{HCO3) 247 44048
MAGNESIUM (MG 24 1974 CARBONATE (c03) x4 0000
SO0DIUM (NA) 2649 1170 CHLORIDE {cL) 90 Oe254
POTASSIUM (K) 7¢3 0187 SULFATE (804) 118, 24587
IRON (FE) 001 0001 NITRATE(AS N) t 066 0008
MANGANESE (MN) <«01 0000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUCRIDE (F) 1¢8 0.095%
SILICA (S102) 210 OwpPHOSPHATE (AS )
LR X 2 2 X 1 L L X X R 1 ]
TOTAL CATIONS Lo BTH TOTAL ANIONS 6+ 858
STANDARD DEVIATION OF ANION = CATION BALANCE «008 SIGMA
LABORATORY PH 7ok TOTAL HARDNESS AS CACO3 2760
FIELD TEMPERATURE 23.5 C TOTAL ALKALINITY AS CACO3 203
CALCULATED DISSOLVED SOLIDS 400.8 SODIUM ADSORPRTION RATIO Ge7
SuUM OF DISS. CONSTITUENTS 52641 RYINAR STABRILITY INDEX 74
LAB SPECCOND« (MICROMHOS/CM) 62740 LANGLIER SATURATION INDEX OCs2
ADDITIONAL PARAMETERS
CNDUCTVY,S,FIELD MICROMHOS 709, TEMPERATURES AIR (C) 13
PH,FIELDISU) 7k AMMONIAS TOTALIMG/L AS N) £ +03
H28» LAB (MG/L A8 H28) < « 10 BROMIDE TOTREC(MG/L=BR) o1
IODIDE TOT«RECe(MB/L=]) + 01 ALUMINUMY DISS (MG/L=AL) € 208 032
BORON »DISS (MG/L AS 8) «e23 LITHIUMMDISS(MG/L AS LI + 08
ANTIMONY,DIS(MG/L AS 8B) < 2 STRONTIUMSDISS (MG/L=SR) 51
ARSENIC,DISS(UG/L AS AS) 182 MERCURYsDISS(UG/L AS HG) £ 3
SELENIUM, DISS {UG/L=BE) < 20 URANIUM DISe( UG/L AS U) 2.5

REMARKS! CENTe VALLEY GEOTHERMAL SPRINGSHOWN ON MAP IN SEC. 18
LASL NO. 309819

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=*MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NUTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)sMEASURED (R)=REPORTED (E)=gESTIMATED M = METERS

PROCESSING PGM! GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND? / CA MG NA K CL S04 HCO03 CO03 NO3
51 28 17 e 3 36 $9 0 Y

NOTE: IN CORRESPONDENCE RELATED TD THIS ANALYSIS REFER TO NUMBER

78M0439
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STATE MONTANA COUNTY BEAVERKEAD
LATITUDE=LONGITUDE Y44 486N 1115241 W SAMPLE LOCATION 138 2w 17CBD
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 1tia2vLCC STATION CODE
DRAINAGE BASIN blah BOTTLE NOs» 928
AGENCY + SAMPLER MBMG »* JLS ALTITUDE OF SAMPLE PQINT 6820. FT <1¢
DATE SAMPLED 10wQ3m77 TOTAL DEFPTH 0OF WATER
TIME SAMPLED 1400 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT *
DATE ANALYZED 11w30=77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE 3. CFS(E]
METHOD SAMPLED GRAB WATER USE MULTIPLE USE
SAMPLING SITE UPPERMOST SPRING=STAUDENMEYER RANCH
DRAINAGE BASIN RED ROCK RIVER
MG/L MEQ/L MG/ MEQ/L
CALCIUM (CA) 6745 3+368 BICARBONATE(HCO3) 2hby 3+999
MAGNESIUM (MG) 445 2018 CARBONATE {(Cc03) 1O 0000
SODIUM (NA) 25¢8 1122 CHLORIDE (cL) 9425 0+261
POTASSIUM (K) X% Oel74 SULFATE (s04) 114 2373
IRON (FE) +01 0001 NITRATE(AS N) 2075 0005
MANGANESE (MN) <e01 0+000 NO3+NOZ TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 148 0.095
SILICA (5102} 2041 OmpPHOSPHATE (AS P)
LA 2 T2 2 L T X L}
TOTAL CATIONS XX-1:¥1 TOTAL ANIONS 64733
STANDARD DEVIATION OF ANION = CATION BALANCE 0425 SIGMA
LABORATORY PH FAT-L) TOTAL HARDNESS AS CACO3 269
FIELD TEMPERATURE 28, C TOTAL ALKALINITY AS CACO3 200
CALCULATED DISSOLVED S80OLIDS 39040 SODIUM ADSORPTION RATIO 0«7
SUM OF DISSe CONSTITUENTS 5138 RYZNAR STARILITY INDEX 70
LAB SPECCONDs (MICROMHOS/CM) 6080 LANGLIER SATURATION INDEX 03
| ADDITIONAL PARAMETERS
TEMPERATUREs AIR (C) 12458 PHaFIELD(SU) 7¢57
CNDUCTVY,LFIELD MICROMHOS G4h4. AMMONIASTOTAL(MG/L AS N) < +03
H28s» LAB (MG/L A8 H28) < 10 BROMIDE TOTWREC(MG/L=BR) ol
IODIDE TOTRECs(MB/LwI) < 01 ALUMINUMY DISS (MG/Lw=AL) # =5 .o44
BORON ,DISS (MG/L A8 B) 20 LITHIUMsDISS(MG/L AS LI + 05
ANTIMONY,DIS(MG/L AS 8B) < o2 STRONTIUMIDISS (MG/LeSR) 51
ARSENIC,DISS{UG/L AS AS) 16 MERCURYIDISS(UG/L AS HG) L 3
SELENIUM, DISS (UG/L=SE) < 2+0 URANIUM DISy( UG/L AS U) de)
REMARKS: CENT« VALLEY GEOTHERMAL APPROX 20 GPM ofF 17DEG C WATER RUN=

NING IN FROM CREEK

EXPLANATION:
ALL CONSTITUENTS DISSOLVED

MG/LaMILLIGRAMS PER LITER

LASL NO.309820

(DISS) EXCEPT AS NOTED:

MEQ/L=MILLIEQUIVILENTS PER LITER
TOT«TOTAL SUSP=SUSPENDED

TReTOTAL RECOVERABLE (M)eMEASURED (R)=REPORTED (E)=ESTIMATED ™M « METERS
PROCESSING PGM! GWANAL(FORM 183) PERCENTAGE REACTANCE VALUES
FUND? / CA MG NA K CL S04 HCO3 C03 NO3

50 30 16 2 3 3% 60 0 0
NOTE:! IN CORRESPOUNDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78MO&440
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STATE MONTANA COUNTY BEAVERHEAD
LATITUDELONGITUDE 444156N 1115241 W SAMPLE LOCATION 138 2W 17C8D
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 1fiavice STATION CODE
DRAINAGE BASIN G1xA BOTTLE NOe. 929
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6810y FT «iC
DATE SAMPLED 10w(3%77 TOTAL OCEPTH OF WATER
TIME SAMPLED 1500 STAGE HEIGHT
LAB + ANALYST MBMG + GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11«30«77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE ) CFSI{E)
METHOD SAMPLED GRAB WATER USE MULTIPLE USE
SAMPLING SITE UPPER WEST SPRING«STAUDENMEYER RANCH
DRAINAGE BASIN RED ROCK RIVER
MG/L MEG/L MG/L MEQ/L
CALCIUM (CA) 67 3¢343 BICARBONATE(HCO3) 249 4081
MAGNESIUM (MG) B 14974 CARBONATE (C03) s 0 0.000
S0DIUM (NA) 27+9 1214 CHLORIDE {(CL) S8 0276
POTASSIUM (K) 7¢2 CelB4 SULFATE (504) 114, 2+373
IRON (FE) 02 0001 NITRATE(AS N) 056 Os0D04
MANGANESE (MN) <eD1 0e000 NO3+NOZ TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 148 0.095
SILICA (8102) 2048 OwPHOSPHATE(AS P)
TOTAL CATIONS 6e747 TOTAL ANIONS 64829
STANDARD DEVIATION OF ANION » CATION BALANCE 0O¢B53 SIGMA
LABORATORY PH 7452 TOTAL HARDNESS AS CACO3 2660
FIELD TEMPERATURE 29, C TOTAL ALKALINITY AS CACO3 204
CALCULATED DISSOLVED SOLIDS 39542 SODIUM ADSORPTION RATIO 0e7
UM OF D185+ CONSTITUENTS 521 6 RYIZINAR STABILITY INDEX 704
LAB SBPECCOND+ (MICROMHOS/CM) 6172 LANGLIER SATURATION INDEX 0¢2
ADDITIONAL PARAMETERS
TEMPERATURES AIR (L) 15, PHaFIELD(SU) 754
CNDUCTVY,FIELD MICROMMODS 649, AMMONTIALTOTAL (MG/L AS N) < +03
H28s» LAB (MG/L AS H28) «17 BROMIDE TOTWREC(MG/LeBR) el
IODIDE TOTSRECs(MB/L=I} < 014 ALUMINUM2 DISSE (MG/LwAL) & =gl o OL-O
RORON »DISE (MG/L AS B) + 20 LITHIUMADISS(MG/L AS LI 05
ANTIMONY,DISIMGE/L AS 8B) < 2 STRONTIUMMDISS (MG/L=SR) 53
ARSENIC,DISSIUG/L AS AS) 11.8 MERCURYsDISS(UG/L AS HG)IL 3
SELENIUM, DISS (UG/L=SE) 2¢2 URANIUM DIse( UG/L A8 U) {9
REMARKS: CENTe VALLEY GEOTHERMAL LASL NUO.309821
EXPLANATION: MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED:
(M)=MEASURED

TR=TUTAL RECOVERABLE

PROCESSING PGM!
FUND? /

NOTE S

GWANAL (FORM 153)

(R)=REPORTED (E)=gSTIMATED

Ca
49

MG NA K
29

CL

i8 2 4 35

IN CORRESPONDENCE RELATED To THIS ANALYSIS REFER TO NUMBER

TOT=aTOTAL SUBP=SUSPENDED
M = METERS

PERCENTAGE REACTANCE VALUES
S04 HCO3 CO3 NO3
60 0 ¢

TEMOU&L
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STATE MUNTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE bh4 156N 1115841 W SAMPLE LOCATION 138 2W 17CBD
TOPUOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 1iz2vLCC STATION CODE
DRAINAGE BASIN LER Y BOTTLE NOs 930
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6800 FT <50
DATE SAMPLED 10=03=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1630 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DERTH TO SAMPLING POINT .
DATE ANALYZED 11=3Q0w77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE 80 GPM(E)
METHOD SAMPLED GRAB WATER USE MULTIPLE USE
SAMPLING SITE LOWER WEST SPRINGS«STAUDENMEYER RANCH
DRAINAGE BASIN RED ROCK RIVER
MG/L MEG/L MG/L MEQ/L
CALCIUM (Ca) 68 3¢393 BICARBONATE(HCO3) 251 holih
MAGNESIUM (MG) Bho 1974 CARBONATE (C03) v 0 0+000
SODIUM (NA) 29. 1+261 CHLORIDE (CL) 935 D264
POTASSIUM (K) 77 Qel97 SULFATE (804) 1164 24415
IRON (FE) <« 01 0+000 NITRATE(AS N) 2080 0004
MANGANESE (MN) <01 0«000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 18 0095
SILICA (8102) 2led OwPHOSPHATE (AS P)
LT T 1 1) L 2 T Y X ]
TOTAL CATIONS 6+826 TOTAL ANIONS 6+ 891
STANDARD DEVIATION OF ANION = CATION BALANCE 0.32 SIGMA
LABORATORY PH Tobh TOTAL HARONESS AS CACO3 269
FIELD TEMPERATURE 31, C TOTAL ALKALINITY AS CACO3 206
CALCULATED DISSOLVED sOLIDS 40140 S0DIUM ADSORPTION RATIO 0«8
SUM OF DISSe CONSTITUENTS K2Be3 RYIZNAR STABILITY INDEX 72
LAB BPECCOND (MICROMHOS/CM) 62548 LANGLIER SATURATION INDEX Oe1
‘ ADDITIONAL PARAMETERS
TEMPERATURES, AIR (C) 11 PHsFIELD(SU) Toki
CNDUCTVY,FIELD MICROMHOS 645, AMMONIASTOTAL(MG/L AS N) < 203
H2Ss LAB (MG/L AS HES) < 010 BROMIDE TOT+REC(MG/L=BR) o1
I0DIDE TOT.RECe(MB/L=I) < 001 ALUMINUMY, DISS (MG/Le=al) M =8 o F
BORON ,DISS (MG/L AS B) 23 LITHIUMNDISS (MG/L AS LI) 205
ANTIMONY,DIS(MG/L AS 8B) < o2 STRONTIUMsDISS (MG/L=SR) 55
ARSENIC,DISSIUG/L AS AS) 15¢4 MERCURYDISS (UG/L AS HG) L «3
SELENIUM, DISS (UG/L=SE) < 240 URANIUM DISe( UG/L AS W) At
REMARKS: CENT VALLEY GEOTHERMAL HIGH FREGUENCY OF GAS DISCHARGE
LASL NO« 309822
EXPLANATIONS MG/L«MILLIGRAME PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED

TR=TOTAL RECOVERABLE

PROCESSING PGMI
FUNDZ /

NOTE S

GWANAL (FORM 153)

(M)=sMEASURED (R)=REPORTED

MG
28

CA
49

NA K CL
18 & 3

IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

(E)=ESTIMATED

M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 C03 NO:
38 60 0 C

78MO442




W T Lad TEWTN ] PATY A W TR VIVRQ I ETRJ3C ) LAD NU (&1L L ¥/
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE 444137N 1115146W SAMPLE LOCATION 138 2W 20AAA
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 111ALVF STATION ¢ODE
DRAINAGE BASIN L1¥A BOTTLE NO« 93%
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6720+ FT <£50
DATE SAMPLED 10w04=77 TOTAL DEPTH OF wELL
TIME SAMPLED 1200 DEPTH WATER ENTERS wWwELL
LAB + ANALYST MBMG % GAM SWL ABOVE(+) OR BELOW GS 62+6 FT (R
DATE ANALYZED 11=30w77 FLOW MEAS METHOD
SAMPLE HANDLING 6220 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE STOCK
SAMPLING SITE JIMMY ANDERSON 8 STOCK WELLs No OF WDUSE
GEOLOGICAL SOURCE
MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 7245 3618 BICARBONATE (HCO3) 237 34884
MAGNESIUM (MG) 118 0e946 CARBONATE (C0O3) ' 0 0+000
50DIUM (NA) R2e7 0e987 CHLORIDE (cL) 1225 04345
POTASSIUM (K) 50 Oe128 SULFATE (504) 694 1437
IRON (FE) <o 01 0+000 NITRATE(AS N) 1813 0.058
MANGANESE (MN) <401 0000 NO3+NOZ2 TOT(AS N)
ALUMINUM (AL} FLUORIDE (F) ' 2 0.081
SILICA (S102) 3644 O=PHOSPHATE (AS P)
TOTAL CATIONS Be679 TOTAL ANIONS 5.735
STANDARD DEVIATION OF ANION = CATION BALANCE O+29 SIGMA
LABORATORY PH 7480 TOTAL HARDNESS AS CACO3 228
FIELD TEMPERATURE 7e4 C TOTAL ALKALINITY AS CACO3 194
CALCULATED DISSOLVED SOLIDS 34741 SODIUM ADSORPTION RATIO Oe7
SUM UF DISSs CONSTITUENTS 467 o RYZNAR STABILITY INDEX 68
LAB SPECCCOND (MICROMHOS/CM) 52342 LANGLIER SATURATION INDEX 0B
ADDITIONAL PARAMETERS
PHsFIELD(SU) 8e16 TEMPERATUREs AIR (C) 3.
CNDUCTVY,FIELD MICROMHOS 528, AMMONIA»TOTAL(MG/L AS N) < 03
H2Ss LAB (MG/L AS HRS8) < +10 BROMIDE TUT«REC(MG/L=RR) o1
IODIDE TOTeRECs (MB/ZL=1) < 1 01 ALUMINUMY DISS (MG/L=AL) # 25 JOH S
BORON »DISS (MG/L AS B) ' 05 LITHIUMMDISS(MG/L AS L1 e 01
ANTIMONY,DIS(MG/L AS 8B) < o2 STRONTIUMIDISS (MG/L=SR) -
ARSENIC,DISS(UG/L AS AS) < 240 MERCURYsDISS(uG/L AS HGY L v 3
SELENIUM, DISS (UG/L=SE) 240 URANIUM DISe( UG/L AS U) 39
REMARKS: CENTs VALLEY GEOTHERMAL WELL Ne OF RDe LASL NO. 809823

EXPLANATION!

MG/L=MILLIGRAMS PER LITER

ALL CONSTITUENTS DISSOLVED (DISS) E

TReTOTAL RECOVERABLE

PROCESSING PGM!
FUND?3 /
NOTE

(M)=MEASURED

GWANAL (FORM 153)

XCEPT AS NOTED:

(R)=REPORTED (E)=pSTIMATED

MEQ/L=MILLIEQUIVILENTS PER LITER
TOT«TOTAL SUSP=SUSPENDED
M = METERS

PERCENTAGE REACTANCE VALUES

CA
63

MG
16

NA K CL

17 2 6 2%

IN CORRESPUNDENCE RELATED To THIS ANALYSIS REFER TO NUMBER

504 HWCO3 C03 NO3
68 0 1

78M0447




VUWITTES MONTANA 59701 {406 )79p=8321 LAB ND  78MO46%
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE . 443942N 1113600W SAMPLE LOCATION 13% 1E 33AAC
TOPOLRAPHIC MAP  UPPER RED ROCK LAKE SAMPLE SOURCE  SPRING
GEOLOGICAL SOURCE 400MMPC STATION cODE
DRAINAGE BASIN bi#h BOTTLE NDe R20eCV
AGENCY 4 SAMPLER HEBMG » WMB ALTITUDE OF SAMPLE pPpINT 722%. FT <S50
DATE SAMPLED 10=00=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1100 STAGE HMEIGHT
LAB + ANALYST MBMG * GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD  NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 3 GPMIE)
METHOD SAMPLED GRAR WATER USE STOCK
SAMPLING SITE LIMESTONE CREEK D% MI NE ELK MTN
DRAINAGE BASIN RED ROCK RIVER
MG/ MEG/L MG/L MEN/L
CALCIUM (Ca) 236 1178 BICARBONATE(HCOZ) 1264 2.065
MAGNESTIUM (MG) 11 0908 CARBONATE (c03y s 0 0+000
SODIUM (NA)Y Tk Oel04 CHLORIDE  (cL) 340 0«08%
POTASSIUM {K) 1eg Gel3s SULFATE (s04) 6l G125
IRON (FE) <ell} 0000 NITRATE(Ag N) » 373 0027
MANGANESE (MN) o031 Cs 000 NOZ+NDZ TUT({AS N)
ALUMINUM (ALY FLUORIDE {F) o1 De00O%
SILICA (s102) 175 UwBHOSPHATE (A P)
TOTAL CATIONS 2eR23 ToTAL ANIONS 24306
STANDARD DEVIATION OF ANION = CATION BALANCE 0+%9 SIGMA
LABORATORY PM 771 TOTAL HARDNESS AS CACO3 104
FIELD TEMPERATURE be1 C TOTAL ALKALINITY AS CACO3 103
CALCULATED DISSOLVED SOLIDS 1275 S0DIUM ADSORPTION RATIO Ol
Sum OF DISSe CONSTITUENTS 191 ¢4 RYZNAR STARTLITY INDEX Fokb
Lol SPECCOND« (MICROMHOS/CM) 2087 LANGLIER SATURATION INDEX w()eh
ADDITIONAL PARAMETERS
CNDUCTVYFIELD MICROMMOS 18544 TEMPERATURE, AIR (C) Ye75
AMMONTIASTOTALIMG/L AS N) < s 03 Heg8s LAB (MG/L AS HPES) w17
BROMIDE TJUTeREC(MG/L=OR) < «1 IODIDE TOTeRECeiMB/Lwl) < 01
ALUMINUMY DISS (MG/L=ALY < 08 BORON sD18S (MG/L AS B) 01
LITHIUMSDISS(MG/L AS L1I) < « 01 ANTIMONY»DIS(MG/L AS SB) < 4
STRONTIUMADISS (Ma/L=8R) «Ob ARSENIC,DISS (UG/L AS AS) < 20
HERCURY,DISS(UG/L AS HG) < o3 SELENIUMY DISS (UG/L=wSE) < 240
URAMNIUM DIS«( UG/L AS U) o7
REMARKS: (C+G 7% CENTENNIAL VALLEY GEOTHERMAL PROJECT®SNOW ON GROUNDx

SPRING FLOW THE SAME A% JULY 77%SPECe LASL NU.309810

EXPLANATION?
ALL CONSTITUENTS DISSOLVED
TRaTOTAL RECOVERABLE

PROCESBING PGMI
FUunes  Ce7%/

GWANAL (FDR

NOTE! IN CORRESPONDENCE KRELATED TO THIS ANALYSIS REFER TO NUMBER

MG/LaMILLIGRAMS PER LITER
EXC
(M)=MEASURED |

(D188)

M o1%3)

MEG/LeMILLIEQUIVILENTS PER LITER
EPT A8 NOTED! TOT=TOTAL SUSP=SUSPENDED
R)=REPORTED (£)=psTIMATED ™ = METERS

PERCENTAGE REACTANCE VALUES
MG NA K CL 504 HCO3 CO3 NO3
40 4 1 3 5 90 0 1

Ca

52

78M04 65




LWl Img N AINA <3-FATNY (HUB T 7YP"B 3¢ 1 LAB NO 78MO426
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 44581 8N 1113824W SAMPLE LOCATION 108 70D
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 110TRRCC STATION CODE
DRAINAGE BASIN 4hixF BOTTLE NOe 914
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 5740« FT <1
DATE SAMPLED (Q9w30w77 TOTAL DEPTH OF WELL 41 FT
TIME SAMPLED 154% DEPTH WATER ENTERS WELL
LAB + ANALYST MBMG * GAM SWL ABOVE(4) OR RELOW GS 179 FT (M
DATE ANALYZED 12«07=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE
METHOD SAMPLED GRAB WATER USE STOCK
SAMPLING SITE SUN RANCH LOADING CORRAL WELL
GEOLOGICAL SOURCE
MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 38, 1896 BICARBONATE (HCO3) 133, 2.180
MAGNESIUM (MG) 749 0e650  CARBONATE (c03) ' 0 0.000
sODIUM (NA) 12.8 Oe557 CHLORIDE (cL) 15490 Debbe8
POTASSIUM (K) 1e5 0038 SULFATE (804) 231 Os481
IRON (FE) 0 02 0001 NITRATE({AS N) «700 04080
MANGANESE (MN) <o 01 0000 NO3I+NOZ TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) '3 0.016
SILICA (8102) 216 OepPHOSPHATE (A P)
i TOTAL CATIONS 3el4p TOTAL ANIONS 34175
i STANDARD DEVIATION OF ANION = CATION BALANCE 0+21 SIGMA
|
| LABORATORY PH 740 TOTAL HARDNESS AS CACO3 127
| FIELD TEMPERATURE 1049 C TOTAL ALKALINITY AS CACO3 109
| CALCULATED DISSOLVED SOLIDS  187.3 SODIUM ADSORPTION RATIO 0¢5
| SUM OF DISSe CONSTITUENTS 254 .8 RYZNAR STABILITY INDEX 843
| LAR SPECCONDs (MICROMHOS/CM) 30540 LANGLIER SATURATION INDEX «0o¢h
ADDITIONAL PARAMETERS
| CNDUCTVY,FIELD MICROMHOS 257, ALUMINUMY DISS (MG/LwAL) < ' 05
|
|
|
|
REMARKS: CENT VALLEY GEOTHERMAL SAMPLE TAKEN AT 1ST STOCK TANK, SMAe
LL PRESe TANK IN LINE

EXPLANATION:
ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE

PROCESSING PGM:
FUND S /

NOTE !

MG/L=MILLIGRAME PER LITER
{blss)
(M)=MEASURED (

GWANAL(FORM 153)

EXCERPT AS NOTED:

R)=REPORTED

MEQG/L=MILLIEQUIVILENTS PER LITER
TOT=TOTAL SUSP=SUSPENDED

(E)=ESTIMATED M = METERS

PERCENTAGE REACTANCE VALUES

MG
20

CA
60

NA
17

CcL

14 15

IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

S04 HCO3 CO3 NO3

0 1

78M0O426




RUTTE, MONTANA

59701 (406)792w8321 LAB NO  78MOA477
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGI TUDE H4I555N 1113753W SAMPLE LOCATION 14% 1E 20CAB
TOPOGRAPHIC MAP  UPPER RED ROCK LAKE SAMPLE SBOURCE SPRING
GEOLOGICAL SOURCE  1i12VLCC STATION CODE
DRAINAGE BASIN Wiwh BOTTLE NOo B32=~CV
AGENCY + SAMPLER MBMG » WMB ALTITUDE OF SAMPLE POINT 7040« FT <50
DATE SAMPLED 10=06e77 TOTAL DEPTH OF WATER
TIME SAMPLED 1600 STAGE HMEIGHT
LAB 4+ ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30%77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 6220 WATER FLOW RATE 2e¢0 GPMI(E)
METHOD SAMPLED GRAR WATER USE DOMESTIC AND STOC
SAMPLING SITE SPRING ABOVE GewhAlLSH RANCH
DRAINAGE BASIN RED ROCK RIVER
MG/ MEG/L MG/L MEQ/L
CALCIuUM (CA) 10+3 OeB14 BICARBONATE(HCOD) 460 De754
MAGNESIUM (MG) 2eb GePibh CARBONATE (co3) ' 0 N+000
SODIUM (NA) 247 Oel117 CHLORIDE (cL) 275 D078
POTASSIUM  (K) o8 0020 SULFATE (804) Fe b 0+079
IRON (FE) o1& 0009 NITRATE(AS N) 079 Ne006
MANGARNESE (MN) 01 0000 NDI+NG2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) <ol 0.000
sILICA (8102) 163 O=PHOSPHATE(AS P)
o e oy LA 2 T B % 4
TOTAL CATIONS Qe878 TOTAL ANIONS 0e916
STANDARD DEVIATION OF ANION » CATION BALANCE De36 SIGHMA
LABORATORY PM 731 TOTAL HMARDNESS AS CACO3 36
FIELD TEMPERATURE 14e C TOTAL ALKALINITY A8 CACO3 3R
CALCULATED DISSOLVED SOLIDS 6743 SODIUM ADSBORPTION RATIO De?
suM OF DISBe CONSTITUENTS 88 o6 RYZNAR S$TapIlLITY INDEX 1004
LAR SPECCONDe (MICROMHUS/CM) 8243 LANGLIER SATURATION INDEX wleb
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICRUOMHOS 7749 TEMPERATURE, AIR (C) 170
AMMONYA, TOTAL(MG/L AS N) < +03 HPBs LAB (MG/L AS H28) 25
BROMIDE TOTSREC(MG/L=BR) < o1 I0DIDE TOTWRECe{(mMB/L=T) < 01
ALUMINUM, DISE (MG/L=aAL) 12 BORON »DISS (MG/L AS B) 02
LITHIUM,DISSIMG/L A8 LI) XK 01 ANTIMONYSDIS(MG/L AS 8B) < o2
STRONTIUMSDISS (MG/L=SR) 03 ARSENICSDISS(UG/L A8 AB) < 2¢0
MERCURY,DISB(UG/L AS HG) < 3 SELENIUMY DISS (UB/ZL=SE) < 200
URANIUM DISel UG/L AS U) < .2
REMARKSS C+G 7% CENTENNIAL VALLEY GEOTHERMAL PROJECT»SPECs SAMPLE
LASL 309811
EXPLANATIONS MG/ZLsMILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS FER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT Ag NOTED! TUTeTOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE (M)=mMEASURED (RY=REPORTED (EF)=ESTIMATED M = METERS
PROCESS ING PGM:  GWANAL (FORM 153) PERCENTAGE REAQTANCE VALUES
FUND: CG7S/ CA MG NA K CL S0& HCO3 €03 NO3
LT T N B B 2 8 82 0 )
NOTE?! IN CORRESPONDENCE HELATED To Tols AHALYSIS REFER TO NUMBER  78M0477




APPENDIX

CHEMICAL ANALYSES




R AR IET I IGL IRIVI- WA VAL KPS LAB MO 78M0289
STATE MONTANA COUNTY  MADISON
LATITUDE~LONGITUDE 445130N 1113230WK SAMPLE LOCATION 118 1E 13088
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOQURCE SPRING
GEOLOGICAL SOURCE STATION ¢ODE
DRAINAGE BASIN 41xF BOTTLE NOs 90
AGENCY + SAMPLER MEU » G W ALTITUDE OF SAMPLE POINT 6240 FT <Ci1C
DATE SAMPLED OQ9w(sm77 TOTAL DEPTH OF WATER
TIME SAMPLED 1400 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30w77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE STOCK
SAMPLING SITE CURLEW CREEK SCHUSTERS PLACE
DRAINAGE BASIN MADISON RIVER
MG/L MEG/L MG/L MEG/L
CALCIUM (CA) 1645 Oe823 BICARBONATE(HCO3) 79 1+295
MAGNESIUM {(MG) 345 0288 CARBONATE (co3) 4] 0.000
SODIUM (NA) 5e3 0e231 CHLORIDE (cL) 1485 Qo044
POTASSIUM {K) 17 Qe04&y SULFATE (s504) 2e8 0.058
IRON (FE) 28 00185 NITRATE (A N) 1059 04004
MANGANESE (MN) 12 0e004 NOI+NOZ TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 3 O.016
SILICA (8102) 19.0 O=PHOSPHATE (A8 P)
TOTAL CATIONS 16405 TOTAL ANIONS 1e417
STANDARD DEVIATION OF ANION = CATION BALANCE 0410 SIGMA
LABORATORY PH 7¢68 TOTAL HARDNESS AS CACO3 564
FIELD TEMPERATURE 16¢ C TOTAL ALKALINITY AS CACO3 65
CALCULATED DISSOLVED s0LIDS 90.0 SCDIUM ADSORPTION RATIO 03
SUM OF DISSe CONSTITUENTS 13041 RYZNAR STABILITY INDEX Fe2
LAB SPECCONDs (MICROMHOS/CM) 13140 LANGLIER SATURATION INDEX w(ie?

ALUMINUM,

DISS (MG/L=AL) <

ADDITIONAL PARAMETERS
08

REMARKS! GEOTHERMAL GEOLOGIC SOURCE=ALLUVIUM

EXPLANATION:? MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCERFT AS NOTED: TOT«TOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)mESTIMATED M = METERS

PROCESSING PGM! GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND: / CA MG NA K CL S04 HCO3 Cc03 NO3
59 20 e 3 3 4 92 0 0

NOTE:! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

78M02893




U

MONTANA BUREAL OF RINFS AND GROLOGY  WATER QUALITY ANALYSIS
BUTTE, MONTANA  H9701  (406)792=832) LAt N0 78M0290
STATE  PMONTANA < COLUNTY MADISON
LATI TUDE= ONGITUDE L5202 1113240W SAMPLE LOCATION 145 1 L306C
TOROGRAFHIL MAP  CLIFF LAKE . QARPLE SOURCE SPRING
GEOLOGICAL SOURCE STATIUN COLE
DRALNAGE BASIN Bl aF BOTTLE NO. 91
AGEMEY s SanPLER Moy » 6 W ALTITUDE QF SAmMPLE POINT L5220 ¢T K
BATE SAMPLED 0909w 77 TOTAL BEPTH OF waTtTrf
TIHE SAMPLED 1600 STAGE HEJGHT
LAE 4+ ANALYST ®MBMG x OAM DEPTH TO SAMPLING POINT ®
LDATE ANALYZED 1le3D«77 FLOW MEAS METHOD
SAMPLE HaNDLING 3120 WATER FLUOW RATE “
MEYHQD SAMPLED  GRAY WATER USE  URUSED

SAMPL T NG 51TE CURLEW CREFK HWARM 9pRING
DRALNAGE BASIN  MADISUN RIVER

Mias L, MEQ/L MG/, ME /1L

CaLoluymn (CAY 1eety Gel24 BICARBONATE(HCO3) S804 1450

MAGME S IUM (MG Led ed07 CARDONATE (CO3) '%:) 0070

SOBTUM (NA) 33 1eéa5 CHLORIDE (L) 4305 Deil4

POTASSIUM (K} le# Deld31 GULFATE (g804%) 1283 e 250

IRON (FE) leil Oe0nBO NITRATE (AL N} «e377 e 027

MANGANESE  (MN) e01 D000 NOA+NUZ TOUT(AE W)

al UM INgg ALY FLUORIDE {F) Lok e337
SILICA (8102) 1967 OmPHOSPHATE (AS PP) '

Y e o B2 g W g s Vo3

TOTAL CATIONS 2e2%7 TOTAL ANIONS 2e R0k

STANDARD DEVIATION OF ANION = CATION BALANCE =06238 SIGMA

LABORATORY PH Hae3h TOTAL HARDNESS AS CACOS3 37«

Flbliy TEMPERATURE 23, € TOTAL ALKRALINITY AS CACO3 T4
CALCULATED DISSOLVED S0LIDS 13601 SODIUM ADSORPTION RATIO Pehk
SuUM LE BISSe CONSTITUENTS 1810 RYZNAR STARILITY INDEX Haeb
LAl SPECeGOND e (HICROMHOS 2010 Pléss LANGLIER SATURATION INDEX «@()e |

ADDITIONAL PAKAME TERS
ALUb I MUM, DISSE (ME/L=AL ) Sty
©.o4F

REMARKS? GEUTHERMAL GEQLOGIC SOURCEL UPPER UNIT RHYOLITF
HARM SPRING IN CENTER OF MARSH

EXPLANATIONT MO/LsMILLIGRAMS PER LITER MEG/LSMILLIEQUIVILENTS PER LITER
ALl CUNSTITUENTS DISSOLVED (DI188) EXCEPT A8 NOTED: TOT=TOTAL SUSP=SUSPENDEL
TR=TUTAL RECOVERABLE (M)=MEABURED (R)=REPORTED (E)=pgSTIMATED © = METERS

PROCESDING PGMe GHANAL(FORM 153) FERKCENTAGE REACTANCE VALUFS
Funbe / CA MG NAa K CL. S04 HCO3 €O W
28 &b 1 6 13 78 i

WOTE S I CURRESPONDENCE RELATED TO THIS ANALYS1S RFFER TO NUMBER 75HMO2 90




4CCC

FT <10

MEQ/L
24229
Del27
Q285
0545
0016

04379

3580

45

118
398
79
0+3

W RS VIV IR WIIrVL (UG T 792»8 321 LAB NO 78MD2914
” STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE  445307N 1113656W SAMPLE LOCATION 108 1
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SKRING
GEOLOGICAL SOURCE STATION CODE
DRAINAGE BASIN  41xF BOTTLE NO. 92
AGENCY + SAMPLER MSU % G W ALTITUDE OF SAMPLE POINT 6085,
UATE SAMPLED QO9m13=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1000 STAGE HEIGHT
LAB + ANALYST MBMG * GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30w77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE UNUSED
SAMPLING SITE WOLF CREEK WARM SPRING
DRAINAGE BASIN MADISON RIVER
MG/L MEG/L MG/L
CALCIUM (CA) 1447 0¢734% BICARBONATE (HCO3) 136
MAGNESIUM (MG) 240 Oel65  CARBONATE (CO3) 3+8
SODIUM (NA) 58 24523 CHLORIDE (cL) 10040
POTASSIUM (K) Lot 04036 SULFATE (504) 262
IRON (FE) 018 04010 NITRATE(AS N) 221
MANGANESE (MN) <01 0000 NO3+NO2 TOT(AS N}
ALUMINUM (AL) FLUORIDE  (F) 7e2
SILICA (8102) 3348 OmPHOSPHATE (AS P)
TOTAL CATIONS 47 TOTAL ANIONS
| STANDARD DEVIATION OF ANION = CATION BALANCE 0¢70 SIGMA
| LABORATORY PH 8ot TOTAL HARDNESS AS CACO3
| FIELD TEMPERATURE 31 € TOTAL ALKALINITY AS CACO3
| CALCULATED DISSOLVED SOLIDS 22446 SODIUM ADSORPTION RATIO
| SuUM OF DISSs CONSTITUENTS 29346 RYZNAR STARYLITY INDEX
LAB SPECCCONDe« (MICROMHOS/CM) 34248 LANGLIER SATURATION INDEX
ADDITIONAL PARAMETERS
ALUMINUM, DISS (MG/L=AL) ¢ %05
.05/
|
1
| REMARKS: GEOTHERMAL SPRING DITCHED 10M, POND DRAINED

EXPLANATIONS

MG/L=MILLIGRAMS PER LITER

GEOL GLAC OUTWASH

MEQ/LSMILLIEQUIVILENTS PER LITER
ALL CUNSTITUENTS DISSOLVED (DISS) EXCEFT AS NOTED: TOTaTOTAL SUSP=SUSPENDED

TR=TOTAL RECOVERABLE (M)®MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM:
FUND? /

NOTE:

GWANAL (FORM 1853)

MG
4

CA
21

NA&
72

K
1

CL
8

IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

504 HCO
17 69

7

PERCENTAGE REACTANCE VALUES

3 CO03 NO3
3 0
8M0291




. RN VIO I rIeTo3e L LAB NO 78M0292

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 445901N 111365640 SAMPLE LOCATION 108 {F o98BB
TOPOGRAPHIC MAP CLIEF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE STATION CODE
DRAINAGE BASIN L 3% 13 BOTTLE NO. 93
AGENCY + SAMPLER MSU * 6 W ALTITUDE OF SAMPLE PQOINT 6080« FT <1C
DATE SAMPLED 09w13=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1100 STAGE HEIGHT
LAB + ANALYST MBMG * GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30w77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE UNUSED

SAMPLING SITE WOLF CREEK HWOT SPRING
DRAINAGE BASIN MADISON RIVER

MG/L MEG/L MG/L MEQ/L

CALCIUM (CaA) Be9 Oelt4y BICARBONATE (HCO3) 158, 2+589

MAGNESIUM (MG) 147 OeliyQ CARBONATE (c03) 6+0 0200

SODIUM (NA) 6 4176 CHLORIDE (cL) 193 OeSh4

POTASSIUM (K) 1.8 0+046 SULFATE (8504%) 4349 Oe914

IRON (FE) 07 0004 NITRATE(AS N) 059 0004
MANGANESE (MN) <:01 0000 NO3+NO2 TOT(AS N)

ALUMINUM (AL) FLUORIDE (F) 1342 Deé9b
SILICA (8102) 49 el OwPHOSPHATE(AS P)

bl X 2 % ] b 2 31

TOTAL CATIONS 49810 TOTAL ANIONS be 46

STANDARD DEVIATION OF ANION = CATION BALANCE 0«75 SIGMA

LABORATORY PH 8450 TOTAL HARDNESS AS CACO3 29
FIELD TEMPERATURE 6. C TOTAL ALKALINITY AS CACO3 1400
CALCULATED DISSOLVED sOLIDS 3i8.2 SODIUM ADSORPTION RATIO 747
SUM UF DISSs CONSTITUENTS 398.3 RYZNAR STARILITY INDEX Be2
LAB SPECCOND (MICROMHOS/CM) 47440 LANGLIER SATURATION INDEX Oel
ADDITIONAL PARAMETERS
ALUMINUM, DISS (MG/LeAL) < 05
\30,943
REMARKS: GEOTHERMAL SPRING DITCHED & M,NW FROM PREVIOUS

LOCATIONs GEOL GLAC OQUTWASH

EXPLANATION! MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOTeTOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E}=ESTIMATED M = METERS

PROCESSING PGM! GWANALI(FORM 153) PERCENTAGE REACTANCE VALUES
FUND / CA MG N& K CL S04 HCO3 C03 NO3
9 2 86 0O i2 21 60 L] 0

NOTE! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0292




L R W N R N IL T T - RV Y LTUB e R 3El LAB NO 78M0293
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 445834N 11139054 SAMPLE LOCATION 108 1E
TOPUGRAPHIC MAP CLIFF LAKE SAMPLE SOQURCE SPRING
GEOLOGICAL SOQURCE STATION cODE
DRAINAGE BASIN hlaF BOYTLE NOs 94
AGENCY + SAMPLER MSU » G W ALTITUDE OF SAMPLE POINT 5800
DATE SAMPLED 09e13w77 TOTAL DEPTH OF WATER
TIME SAMPLED 1300 STAGE HEIGHT
LAB + ANALYST H™MBMG * GAM DEPTH TU SAMPLING POINT .
DATE ANALYZED 11=30w77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE ‘
METHOD SAMPLED GRAB WATER USE UNUSED
SAMPLING SITE WALL CANYON WARM SPRING
DRAINAGE BASIN MADISON RIVER
MG/L MEQ/sL MG/L
CALCIUM (CA) 626 0329 BICARBONATE(HCD3) 493
MAGNESIUM (MG) 1.7 Oel40 CARBONATE (Cc03) x4
S0DIUM (NA) 26D 11+310 CHLORIDE  (cL) 4942
POTASSIUM (K) X O2154 SULFATE (s04) BOW8
IRON (FE) «08 0004 NITRATE(AS N} 1052
MANGANESE (MN) 02 0+001 NO3+NO2 TOT(Ag N)
ALUMINUM (AL) FLUORIDE (F) léeé
SILICA (8102) 417 OmpPHOSPHATE{AS P)
TOTAL CATIONS 11+938 TOTAL ANIONS

STANDARD DEVIATION

LABORATORY PH

FIELD TEMPERATURE

CALCULATED DISSOLVED SOL1IDS
SUM OF DISSe CONSTITUENTS
LAB SPECCOND (MICROMHOS/CM)

OF ANION = CATION BALANCE =0+08

8406 TOTAL HARDNESS AS
24s C TOTAL ALKALINITY AS
70344 SODIUM ADSORPTION
95346 RYZNAR STABILITY
10970 LANGLIER SATURATION

. ADDITIONAL PARAMETERS
ALUMINUM, DISS (MG/L=AL) B

Sl

REMARKS: GEOTHERMAL

EXPLANATION?
ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE

PROCESSING PGM:
FUND? /

NOTE?

MG/L=MILLIGRAMS PER LITER
(M)=MEASURED

GWANAL (FORM 153)

QO3

SIGMA

CACO3
CACO3
RATIO
INDEX
INDEX

MARSH,FROM UNDER RMYOLITE CLIFF

(DISS) EXCEPT A8 NOTED:

CA MG
2 i

NA K
94 1

CcL
12

IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

M =

S04 HCO
15 72

7

7CAB

FT <1¢

MEQ/L
8.080
0+000
1387
14682
0+004

0e787

LA X 2 N X J

11.911

23

Q4 »
23s 4
8.0
00

MEQ/LSMILLIEQUIVILENTS PER LITER
TOT=TOTAL SUSP=SUSPENDED
(R)=REPURTED (E)=gSTIMATED

METERS

PERCENTAGE REACTANCE VALUES

3 €03 NO3
0 0

8M0293




- e TN N ) T

STATE
LATITUDE=LONGITUDE
TOPOGRAPHIC MAP
GEOLOGICAL SOURCE
DRAINAGE BASIN
AGENCY + SAMPLER
DATE SAMPLED

TIME SAMPLED

LAB + ANALYST
DATE ANALYZED
SAMPLE HANDLING
METHOD SAMPLED

SAMPLING SITE
DRAINAGE BASIN

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM
IRON
MANGANESE
ALUMINUM
SILICA

(CA)
{MG)
{NA)

(K)
(FE)
{MN)
(AL)
(5102)

TOTAL

sUM OF DISS.

ALUMINUM, DISS

REMARKS !

EXPLANATION?

PROCESSING PGM!
FUND? /
NOTE:

CALCULATED DISSOLVED SOLIDS

LAB SPECCOND« {MICROMHOS/CM)

(MG/L"AL)\iii-—r95

MG/L=MILLIGRAMS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS)
TR=TOTAL RECOVERABLE

GWANAL (FORM 183)

-t A& IR DT-WEE VAL KTV. LAY NO
MONTANA COUNTY
44B834N 1113905% SAMPLE LOCATION
CLIFF LAKE SAMPLE SOURCE
STATION CODE
41 wF BOTTLE NO.
MSU » G W ALTITUDE OF SAMPLE POINT
Q9w13w77 TOTAL DEPTH OF WATER
1400 STAGE HEIGHT
MBMG » GAM DEPTH TO SAMPLING POINT
11=30=77 FLOW MEAS METHOD
3t1z0 WATER FLOW RATE
GRAB HATER USE
WALL CREEK
MADISON RIVER
MG/L MEG/L
3344 10667 BICARBONATE(HC0O3)
e e6858 CARBONATE (03
Be2 De357 CHLORIDE «(cL)
21 0:084 SULFATE (s04)
s2e 0012 NITRATE(AS N)
<+01 0«000 NO3+NO2 TOT(AS N)
’ FLUORIDE (F)
257 QwmpPHOSPHATE (AS P)
CATIONS 2747 ToTAL

STANDARD DEVIATION OF ANION = CATION BALANCE w=0e36

LABORATORY PH 8437 TOTAL HARDNESS A
FIELD TEMPERATURE 1% C TOTAL ALKALINITY A
160.2 SODIUM ADSORPTIO
CONSTITUENTS 23549 RYZNAR STABILIT
24649 LANGLIER SATURATIO

ADDITI

ONAL PARAMETERS

T O.040

GEOTHERMAL

EXCEPT AS NOTED:
(M)=MEASURED (R)=REPORTED

MG
24

Ca
&0

K
1

NA
13

cL

IN CORRESPUNDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

2

78MQ294

MADISON

108 1t
STREAM

98
5800

UNUSED

MG/L
149,
1+8
2e3
heb
221

3

“

ANIONS
SIGMA

CACO3
CACO3
RATIO
INDEX
INDEX

8
5
N
Y
N

7CAB

FT <8¢

MEQ/L
2eky2
04060
0e 065
D.096
D«0Q16

0.016

24694

116

125
0+3
743
QB

MEQ/ZL=MILLIEQUIVILENTS PER LITER
TOT=TOTAL BSUSPaSUSPENDED
(E)=ESTIMATED ™M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 CO3 NO3

3 91

2 0

TEMO294




[V A PIWIIN t MY A DIIUL ‘*0&,/92.8321 LA& NO 78M0295
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE  444714N 1113846W SAMPLE LOCATION 12S 1E 180DBB
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE STATION CODE
DRAINAGE BASIN 41 %F BOTTLE NO. 96
AGENCY + SAMPLER MSU * G W ALTITUDE OF SAMPLE POINT 6680¢ FT <1l
DATE SAMPLED (O9wi3e77 TOTAL DEPTH OF WATER
TIME SAMPLED 1600 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11m30w77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE UNUSED
SAMPLING SITE WEST FORK OF THE MADISON WARM SPRING
DRAINAGE BASIN MADISON RIVER
i MG/L MEQ/L MG/L MEQ/L
| CALCIUM (CA) 1846 0928 BICARBONATE (HCO3) 177 5,901
| MAGNESIUM (MG) 2848 2+369 CARBONATE (C03) 12 0400
| SODIUM (NA) 4e9 0e213 CHLORIDE (cbL) 1¢9 0084
POTASSIUM (K) 149 0s049 SULFATE (s04) 11.2 0233
IRON (FE) 02 04001 NITRATE(AS N) 226 0016
MANGANESE (MN) <01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) oh 0.021
SILICA (5102) 13¢5 OwPHOSPHATE (AS P)
TOTAL CATIONS 3560 TOTAL ANIONS 3.625
STANDARD DEVIATION OF ANION = CATION BALANCE 0Oe40 SIGMA
LABORATORY PH Be71 TOTAL HARDNESS AS CACO3 165
FIELD TEMPERATURE 29s C  TOTAL ALKALINITY AS CACO3 165,
CALCULATED DISSOLVED SOLIDS 18046 SODIUM ADSORPTION RATIO 02
SUM OF DISSe CONSTITUENTS 27048 RYZNAR STABILITY INDEX 7e2
LAB SPECCOND+ (MICROMHOS/CM) 30747 LANGLIER SATURATION INDEX 07
ADDITIONAL PARAMETERS
ALUMINUM, DISS (MG/L*AL)*{fzfriﬁﬁ‘
N 0.033
REMARKS! GEOTHERMAL GEOL= ALLUVIUM SLUMP BLOCK

HIGH VOL SPRING 10M IN DIAMETER

EXPLANATION? MG/L=MILLIGRAMS PER LITER MEQG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) gXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TRaTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)sgSTIMATED M = METERS

PROCESSING PGM: GWANAL (FORM 153) PERCENTAGE REACTANCE VALUES
FUND? / CA MG NA K CL 804 HCO3 CO3 NO3
26 66 5 1 1 & &0 11 0

NOTE{ IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0295




DWW VU] ANA DI \TUD I/ ETD3E L LAG NU F8TMUss/
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE 443737N 1113158W SAMPLE LOCATION 148 7CBAD
TOPUGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 4O0OMMPC STATION CODE
DRAINAGE BASIN YixA BOTTLE NO« S05=CyV
AGENCY + SAMPLER MBMG » wMB ALTITUDE OF SAMPLE POINT 7420« FT <50
DATE SAMPLED 09wz7=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1640 STAGE HEIGHT

LAB + ANALYST

DATE ANALYZED 11=30=77
SAMPLE HANDLING 3120
METHOD SAMPLED GRAB

SAMPLING SITE
DRAINAGE BASIN

MG/L

CALCIUM (CA) 30¢4
MAGNESIUM (MG) 18.2

3ODIUM (NA) 2
" POTASSIUM  (K) 1+8
IRON (FE) 204
MANGANESE (MN) <e01
ALUMINUM (AL)

SILICA (S102) 1161

TOTAL CATIONS

STANDARD DEVIATION OF ANION » CATION BALANCE

LABORATORY PH

FIELD TEMPERATURE

CALCULATED DISSOLVED SOLIDS
SUM UF DISSe CONSTITUENTS
LAB SPECCOND« (MICROMHOS/CM)

CNDUCTVY,LFIELD MICROMHOS
ALUMINUM, DISS (MG/L=AL)

REMARKS ;

EXPLANATIONS

MBMG * GAM

MEQ/L

28241

MG/L=MILLIGRAMS PER LITER

DEPTH TO SAMPLING POINT
FLOW MEAS METHOD
WATER FLOW RATE

2 MI N OF RED ROCK PASS
RED ROCK RIVER

FLOAT AND STOPWAY

WATER USE STOCK
MG/L
1517 BICARBONATE (HCO03) 186
1497 CARBONATE (C03) +0
0087 CHLORIDE (cL) 24108
CeO4s SULFATE (s04) 248
Oe0O02 NITRATE(AS N) v 210
0+000 NO3+NO2 TOT(AS N)
FLUORIDE (F) el

DupPHOSFHATE(AS P)

3149
0e¢l5
7+.86 TOTAL HARDNESS AS
7.0 C TOTAL ALKALINITY AS
160.0 SO0DIUM ADSORRTION
2844 RYZNAR STABILITY
2B4 et LANGLIER SATURATION

ADDITIONAL PARAMETERS
TEMPERATURE, AIR (C)

+07

C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECTw

TOTAL ANIONS

‘SIGMA

CACO3
CACO3
RATIO
INDEX
INDEX

1.0 CFS8(M)

MEQ/L
3048
0.000
0058
0.082
0015

0000

O up an W N

3+173

181«

183
Ot
7e7
Ol

15

MEQ/L=MILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED (DISS8) EXCEPT A8 NOTED: TOT=TOTAL SUSP=SUSPENDED

TRaTOTAL RECOVERABLE

PROCESSING PGM]
FUND: CG75/

NOTE?

(M)sHMEASURED

GWANAL (FORM 153)

(K)=REPORTED

CA MG NA K CL
48 47 e 1 1

(E)=FSTIMATED M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 CO3 NO3

i

IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER

0 0

78M0387




et G TTMWOIY ] PR Wtk VTR LRI L LAD NU 78MO388

STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE 443811IN 1113207W SAMPLE LOCATION 145 2E e&CCCB
TOPOGRAPHIC MAP UPPER RED ROCK [AKE SAMPLE SOURCE SPRING
GEDLOGICAL SOURCE 400MMPC STATION CODE
DRAINAGE BASIN biwh BOTTLE NOe B804=CM
AGENCY + SAMPLER MBMG % WMB ALTITUDE OF SAMPLE POINT 7360« FT <50
DATE SAMPLED 09w27=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1%4% STAGE HEIGHT
LAB + ANALYST MBMG # GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11%30=77 FLOW MEAS METHOD FLOAT AND STOPWA
SAMPLE HANDLING 3120 WATER FLOW RATE De18 CFSI(M)
METHOD SAMPLED GRAB WATER USE STOCK

SAMPLING SITE 1 MI § OF LONE TREE PASS
DRAINAGE BASIN RED ROCK RIVER

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 2349 1¢193 BICARBONATE(HCO3) 126 240685
MAGNESIUM (MG) 10 0+823 CARBONATE (C03) W 0 0+000
SODIUM (NA) Bek 00104 CHLORIDE (CL) 190 0.054%
POTASSIUM (K) 13 0+033 SULFATE (804) 15 0.031
IRON (FE) 02 0001 NITRATE(AS N) 490 0+035
MANGANESE (MN) <e01 0+000 NO3+NDO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) <1 0.000
SILICA (S102) 1542 OwpPHOSPHATE (A8 P)
TOTAL CATIONS 2elBy TOTAL ANIONS 2.185

STANDARD DEVIATION OF ANION = CATION BALANCE 0422 SIGMA

LABORATORY PH 757 TOTAL HARDNESS AS CACU3 101
FIELD TEMPERATURE 6¢9 C TOTAL ALKALINITY AS CACO3 103
CALCULATED DISSOLVED s0LIDS 11849 S0DIUM ADSORPTION RATIO Oel
SUM OF DISSs CONSTITUENTS 182.8 RYZNAR STABILITY INDEX 845
LAB SPECCOND«(MICROMHOS/CM) 2043 LANGLIER SATURATION INDEX =05
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 41201 TEMPERATURE, AIR (C) 1745
ALUMINUM, DISS (MG/L=AL) 07

REMARKS T C+G 78 CENTENNIAL VALLEY GEQTHERMAL PROJECT#SPNG ON W FLANK
OF HENRY 8§ LAKE MTNS»

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCERT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TRaTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)wgSTIMATED M = METERS

PROCESSING PGM: GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUNDY CG78/ CA MG NA K CL S04 HCO3 C0O3 NO3
; 55 38 4 1 2 1 96 0 1

NOTE: IN CORRESPONDENCE RELATED T0O THIS ANALYSIS REFER TO NUMBER 78MO388




NUITILY iWING miva AT WA e T E P

STATE MONTANA COUNT
LATITUDE=LONGITUDE 443B24N 11131584 SAMPLE LOC??IO: ?igVEngAECBQ
TOPOGRAPHIC MAP UPPER RED RGCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE LOOMMPC STATION €ODE
DRAINAGE BASIN G41xA BOTTLE NOs 803=CV
AGENCY + SAMPLER MBMG » WHMB ALTITUDE OF SAMPLE POINT 7480 FT <50
DATE SAMPLED 09=27=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1500 STAGE HEIGHT
LAB + ANALYST MBMG *» GAM DEPTH TO SAMPLING POINT -
DATE ANALYZED 11=30=77 FLOW MEAS METHOD NOT USED
SAMPLE HANDLING 3120 WATER FLOW RATE 0+20 GPM(E)
METHOD SAMPLED GRAB WATER USE STOCK

SAMPLING SITE 05 MI SE OF LONE TREE PASS
DRAINAGE BASIN RED ROCK RIVER

MG/ L MEG/L MG/ MEQ/L
caLCIumM (CA) 230 {e148 HICARBONATE(HCO3) 1200 14967
MAGNESIUM (MG) 97 0+798 CARBONATE (CO3) 1 0 0000
SODIUM (NA) 2¢3 0100 CHLORIDE (CL) 245 0069
POTASSIUM (K} 13 0+033 SULFATE (S504) 3+0 D062
IRON (FE) 02 0001 NITRATE(AS N) 1221 0.016
MANGANESE (MN) <01 0+000 NOB3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F} <ol 0.000
SILICA (8102) 139 OwPHOSPHATE(AS P)
TOTAL CATIONS 2080 TOTAL ANIONS 2e114

STANDARD DEVIATION OF ANION = CATION BALANCE 0+24 SIGMA

LABORATORY PH 754 TOTAL HARDNESS AS CACO3 97«
FIELD TEMPERATURE 15.0 C TOTAL ALKALINITY AS CACO3 98
CALCULATED DISSOLVED S0LIDS 11541 SODIUM ADSORPTION RATIO 0ol
suUM OF DISSs CONSTITUENTS 1760 RYZNAR STABILITY INDEX 8e¢7
LAB SPEC-COND-(MICROMHOS/CM) 19540 LANGLIER SATURATION INDEX =06
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 17241 TEMPERATURE, AIR (C) 205
ALUMINUM, DISS {MG/Lw=AL) + 06

REMARKS: C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECTHMAIN SPNG DRY *
SMALL SPNG 100YDS DOWN SLOPE®DUG PIT TO SAMPLE

EXPLANATIONS MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONGTITUENTS DISSOLVED (DI8S) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE {M)=MEASURED {R)=REPORTED (E)*ESTIMATED M = METERS

PROCESSING PGMI GWANAL (FORM 153) PERCENTAGE REACTANCE VALUES
FUNDS CG75/ cA MG NA K CL S04 HCO3 CO03 NO3
s 38 & 1 3 2 93 0 C

{i16 ANALYSIS REFER TO NUMBER 73M03§f

NOTES IN CORRESPONDENCE RELATED 1O
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STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE SAMPLE LOCATION 138 2E 31CADD
TOPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 400MMPC , STATION CODE
DRAINAGE BASIN 41%C BOTTLE NO. B02=CV
AGENCY + SAMPLER MBMG « wMB ALTITUDE OF SAMPLE POINT 7640. FT <50
DATE SAMPLED 09=27-77 TOTAL DEPTH OF WATER
TIME SAMPLED 1348 STAGE HEIGHT
LAB + ANALYST HMBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD BUCKET AND STOPWA
SAMPLE HANDLING 3120 WATER FLOW RATE 0¢65 GPM(HM)
METHOD SAMPLED GRAB WATER USE STOCK

SAMPLING SITE 1 MI SE OF SADDLE MT=ON US FOREST LAND
DRAINAGE BASIN RUBY RIVER

MG/L MEG/L MG/L MEQ/L
CALCIUM (CA) 3e9 0¢19%5 BICARBONATE(HCO3) 1347 0+2295
MAGNESIUM (MG) 1.2 0+099 CARBONATE (CO03) + 0 0.000
SODIUM (NA) 15 0+0865 CHLORIDE (cL) 1.2 0.03%
POTASSIUM (K) '3 0008 SULFATE (804) '5 0.010
IRON (FE) 21 0011 NITRATE(AS N) 1768 0085
MANGANESE (MN) <« 01 0«000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) <l 0.000
SILICA (SI02) 113 O=PHOSPHATE (AS P)
TOTAL CATIONS 0378 TOTAL ANIONS 0+324

STANDARD DEVIATION OF ANION = CATION BALANCE ~Oe43 SIGMA

LABORATORY PH 623 TOTAL HARDNESS AS CACO3 15

FIELD TEMPERATURE 9.0 C TOTAL ALKALINITY AS CACO3 11
CALCULATED DISSOLVED SOLIDS 2747 sODIUM ADSORPTION RATIO 0«2
SUM OF DISSe CONSTITUENTS 3447 RYZNAR STABILITY INDEX 1345
LAB SPECCONDs (MICROMHOS/CH) 36 ek LANGLIER SATURATION INDEX 346

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 362 TEMPERATUREs, AIR (C) 1140
ALUMINUM, DISS (MG/L=AL) 25

REMARKS: C+G 7% CENTENNIAL VALLEY GEGTHERMAL PROJECT¥SPNG DEVEL SAMPLE
TAKEN AT STOCK TANK=HOSE FILLING TANK

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCERPT AS NOTED: TOTeTOTAL SUSP=SUSPENDED
TRaTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM: GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUNDY CG7%/ Ca MG NA K CL S04 HCO3 €03 NO:
3 26 17 @ 12 3 83 0o ac

NOTES: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0390




BUITES FUNTANA
STATE
LATITUDE-LONGITUDE

TOPUGRAPHIC MAP
GEOLOGICAL SOURCE
DRAINAGE BASIN
AGENCY + SAMPLER
DATE SAMPLED

TIME SAMPLED

LAB 4+ ANALYST

o%/Ul (UG ryE=sdSrl LA NU 78MQ39%
MONTANA COUNTY BEAVE

44403BN 1113589W SAMPLE LOCATION 138
UPPER RED ROCK [ AKE SAMPLE SOURCE SPRIN
#OOMMPC STATION CODE

1%A BOTTLE NOe ROiwC
MBMG » WMB ALTITUBE OF SAMPLE POINT 732
Q9w 7=77 TOTAL DEPTH OF WATER

STAGE HEIGHT

MBMGE ¥ GAM . DEPTH TO SAMPLING POINT

RHEAD

1E 28AACD

G

\

0« FT <50

DATE ANALYZED 11«30=77 FLOW MEAS METHOD BUCKET AND STOPW
SAMPLE HANDLING 3120 WATER FLOW RATE 0«63 GPM(M)
METHODD SAMPLED GRAB WATER USE STOCK
SAMPLING SITE SPRING NW OF DEER MT ON US FOREST LAND
DRAINAGE BASIN RED ROCK RIVER
MG/L MEGQ/L MG/L MEQ/L
CALCIUM (CA) 35 ¢4 1+766 BICARBONATE (HCO3) 163 24770
MAGNESIUM (MG) 12, Ge987 CARBONATE (C03) s O 0000
SODIUM (NA) 2¢5 0109 CHLORIDE (cL) 1495 D085
POTASSIUM (K} b 0+010 SULFATE (s0%) 3¢5 0073
IRON (FE) 08 0+008 NITRATE(AS N) 1312 0.022
MANGANESE (MN) <e01 0¢000 NO3+NOZ2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) <ol 0+000
SILICA (81I02) 150 O=PHOSPHATE(AS P)
L2 2 X 2 2 ] L X 3 2 2 J
TOTAL CATIONS 2877 TOTAL ANIONS 24920
STANDARD DEVIATION OF ANION « CATION BALANCE 0.+28 SIGMA
LABORATORY PH 7463 TOTAL HARDNESS AS CACO3 138
FIELD TEMPERATURE 6.3 C TOTAL ALKALINITY AS CACO3 139
CALCULATED DISSOLVED SOLIDS 15445 SODIUM ADSORPTION RATIO 0.1
SUM OF DISS. CONSTITUENTS 2403 RYZNAR STABILITY INDEX 79
LAB SPECCOND+ (MICROMHOS/CM) 26248 LANGLIER SATURATION INDEX w0l
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 2hé TEMPERATURESs AIR (C) 13,
ALUMINUM, DISS (MGsL=AL) < + 08
REMARKS! C+G 75 CENTENNIAL VALLEY GEOTHERMAL PROJECT#SPNG DEVELs SAMPL

ETAKEN FROM HOSE

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS
PROCESSING PGM!

GWANAL (FORM 153) PERCENTAGE REACTANCE VALUES

FUND: CG75/ CA MG NA K CL S04 HCO3 CO03 NO3
61 34 3 0 1 2 9% 0 C
NOTE! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0391




BUTTEY MUNITANA

MRV [ S W3 S8 BF BRI AR SRS § A o+ v - - -
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE H4B5137N 1113242W SAMPLE LOCATION 118 1E 24DB8
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 110TRRCC STATION CODE
DRAINAGE BASIN biaF BOTTLE NO« 911
AGENCY + SAMPLER MBMG » JCS ALTITUDE OF SAMPLE POINT 6000+ FT <50
DATE SAMPLED 09=29«77 TOTAL DEPTH OF WATER
TIME SAMPLED 1740 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE 1. CFSI(E)
METHOD SAMPLED GRAB WATER USE UNUSED
SAMPLING SITE MADISON RIVER LODGE=SPRING AT HIGHWAY
DRAINAGE BASIN MADISON RIVER
MG/L MEQ/L MG/L MEQ/L
cALCIUM (CA) 1248 0¢639 BICARBONATE (HCO3) S54e2 0+888
MAGNESIUM (MG) 2ok 0s197 CARBONATE (C03) ' 0 0+000
SODIUM (NA) Bep D139 CHLORIDE (CL) 85 D024
POTASSIUM (K) 10 0026 SULFATE (S04) 28 0+082
IRON (FE) 01 0+001 NITRATE(AS N) 208 0.015
MANGANESE (MN) <401 0000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) '6 0+032
SILICA (8102} 158 O=PHOSPHATE (AS P)
LIy X 2. %7 L EY 2 2 ]
TOTAL CATIONS 14001 TOTAL ANIONS 1.011
STANDARD DEVIATION OF ANION = CATION BALANCE 0407 SIGMA
LABORATORY PH 7e22 TOTAL HARDNESS AS CACO3 42
FIELD TEMPERATURE Be2 C TOTAL ALKALINITY AS CACO3 4o
CALCULATED DISSOLVED SOLIDS 661 S0DIUM ADSORPTION RATIO De2
guUM OF DISSe CONSTITUENTS 9346 RYZNAR STARILITY INDEX 102
LAB SPECCONDe¢ (MICROMHOS/CM) 9942 LANGLIER SATURATION INDEX w15
ADDITIONAL PARAMETERS
CNDUCTVYSFIELD MICROMHOS G ALUMINUM2 DISS (MG/L=AL) -€-—d05
A\ 0.035

CENTe VALLEY GEOTHERMAL SPRING GOES THRU CULVERT UNDER RD.
LOCATs BETWEEN THE 2 DRIVEWAYS

REMARKS S

MEQ/L*MILLIEQUIVILENTS PER LITER
TOTeTOTAL SUSPaSUSPENDED
M = METERS

MG/LeMILLIGRAMS PER LITEFR
EXCEPT AS NOTED:
() =REPORTED (E)=gSTIMATED

EXPLANATIONS
ALL CONSTITUENTS DISSOLVED (b18s)
TReTOTAL RECOVERABLE (M)®MEASURED

PERCENTAGE REACTANCE VALUES
MG NA K CL S04 HCO3 CO3 NO:
19 13 2 2 5 92 0 1

PROCESSING PGM: GWANAL (FORM 183)

FUND? / CA
63

ANALYSIS REFER TO NUMBER 78M0392

NOTE: IN CORRESPONDENCE RELATED To THIS




BUITE) MUNIANA o3 WAV IY NTUD L TB AR &

T P Pow - P

STATE MONTANA COUNTY MADISON
;ATITUDE-LONGITUDE L4BLION 1113522W SAMPLE LOCATION 118 1E 3CA
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE -110TRRCC STATION CODE
DRAINAGE BASIN 4L xF BOTTLE NOe 910
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 85870+ FT <50
DATE SAMPLED 09=29%77 TOTAL DEPTH OF WELL 99 FT
TIME SAMPLED 1640 DEPTH WATER ENTERS WELL 96 FT
LAB + ANALYST MBMG » GAM SWL ABOVE(+) OR BELOW GS 12 FT (R)
DATE ANALYZED 11=30%77 FLOW MEAS METHOD
gAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE PUBLIC SUPPLY

SAMPLING SITE HIGHWAY REST AREAX1 MILE Se OF Ne¢ FORK
GEOLOGICAL SOURCE

MG/ MEG/L MG/L MEG/L
cAaLCIuM (CA) 5104 2e565 BICARBONATE(HCO3) 281 hellh
MAGNESIUM (MG) 648 0+559 CARBONATE (CO03) 20 0.000
SODIUM (NA) 25 1218 CHLORIDE (CL) 695 0.196
POTASSIUM (K) 7.1 Del82 SULFATE (504) 646 0137
IRON (FE) 02 0001 NITRATE(AS N) 1249 0+018
MANGANESE (MN) <e01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 1+6 0084
SILICA (8102} 4342 UwpPHOSPHATE (AS P)
TOTAL CATIONS Le528 TOTAL ANIONS 4549

STANDARD DEVIATION OF ANION = CATION BALANCE Os14 SIGMA

LABORATORY PH 728 TOTAL HARDNESS AS CACO3 156«

FIELD TEMPERATURE 113 C TOTAL ALKALINITY AS CACO3 206
CALCULATED DISSOLVED SOLIDS 27546 SODIUM ADSORPTION RATIO 10
guUM OF DI8Se CONSTITUENTS 40249 RYZNAR STARILITY INDEX Teb
LAB SPEC«CONDe (MICROMHOS/CM) 41602 LANGLIER SATURATION INDEX =00l

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 417 ALUMINUMs DISS (MG/L=AL) #  +0S50C

REMARKS: CENTs VALLEY GEOTHERMAL PRESSURE TANK

EXPLANATIONS MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DI8S) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGMI GWANAL (FORM 183) PERCENTAGE REACTANCE VALUES
FUNDS / CA MG NA K CL S04 HCO3 CO3 NO:
56 12 26 & 4 3 92 0 (¢

NOTE: IN CORRESPONDENCE RELATED Ty THIS ANALYSIS REFER TO NUMBER 78M0393




BUITEs MUNTANA DIIUL \TUB I 7 FETOIE - [ — -
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 445110N 1113441V SAMPLE LOCATION 118 1E 27AAA
TOPUGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE STREAM
GEOLOGICAL SOURCE STATION €ODE
DRAINAGE BASIN 4ixF BOTTLE NOs 909
AGENCY + SAMPLER MBMG # JLS ALTITUDE OF SAMPLE POINT 6050« FT <100
DATE SAMPLED 09m239=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1545 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 11=30=77 FLOW MEAS METHOD
SAMPLE HWANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE MULTIPLE USE
SAMPLING SITE WEST FORK ABROVE SCAP AND LAKE CREEKS
DRAINAGE BASIN MADISON RIVER
MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 36 1+796 BICARBONATE(HCO3) 149, Pebbk2
MAGNESIUM (MG) 8o 0658 CARBONATE (C03) 2ed 0+080
SODIUM (NA) 501 0e222 CHLORIDE (CcL) 2+25 0.063
POTASSIUM (K) 2e2 0056 SULFATE (S04) 746 0+158
IRON (FE) 03 0002 NITRATE({AS N) 023 0¢002
MANGANESE (MN) <01 0«000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) + 2 0.011
sILICA (8102) 2240 OmPHOSPHATE (AS P)
TOTAL CATIONS 20734 TOTAL ANIONS 2.756
STANDARD DEVIATION OF ANION =« CATION BALANCE 015 SIGMA
LABORATORY PH Bok2 TOTAL HARDNESS AS CACO3 123
FIELD TEMPERATURE 8.0 C TOTAL ALKALINITY AS CACO3 126
CALCULATED DISSOLVED SOLIDS 15942 SODIUM ADSORPTION RATIO De2
SUM OF DISSe CONSTITUENTS 23448 RYZNAR STABILITY INDEX 72
LAR SPEC.CONDs {MICROMHOS/CM) 24940 LANGLIER SATURATION INDEX Db
ADDITIONAL PARAMETERS
CNDUCTVYSFIELD MICROMHOS 253 TEMPERATURE, AIR (C) )
ALUMINUM, DISS (MG/L-AL)N\;~M%~*%
o.o03Y4
REMARKS: CENTe VALLEY GEOTHERMAL SAMPLED 20 FT ABOVE RD CROSSING WES

TFORK AT CAMPING PULLOFF

MG/L=MILLIGRAMS PER LITER MEG/L=MILLIEQUIVILENTS PER LITER
EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
(R)=REPORTED (E)=ESTIMATED M = METERS

EXPLANATIONS
ALL CONSTITUENTS DISSOLVED (DISS)

TR=TOTAL RECOVERABLE (M)y=aMEASURED
PERCENTAGE REACTANCE VALUES

PROCESSING PGMI GWANAL (FORM 153)

FUND? / CA MG NA K CL SO0& HCO3 C03 NO:
65 24 8 2 2 5 89 2 (
NOTES 1IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0334




HUITEs MUNTANA DBIUL {PU jrIc~™caci B PR NS

PRV ERE VRS

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE b4l 605N 1113860W SAMPLE LOCATION 128 1E 18CD
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE SPRING
GEOLOGICAL SOURCE 111CLVM STATION CODE SLOAN CAMP
DRAINAGE BASIN b1 xF BOTTLE NOe« 907
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 68540, FT <50
DATE SAMPLED 09=238=~77 TOTAL DEPTH OF WATER
TIME SAMPLED 1130 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 12«07«77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE DOMESTIC

SAMPLING SITE SLOAN COW CAMP COLD SPRING
DRAINAGE BASIN MADISON RIVER

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 3B.8 1+936 BICARBONATE(HCO3) 1hée 24360
MAGNESIUM (MG) 1e6 0+132 CARBONATE (C03) ' 0 0000
S0DIUM (NA) 76 D331 CHLORIDE (CL) 5480 Delbd
POTASSIUM (K) 648 Osl7k SULFATE (804) Bel 0106
IRON (FE) <+«01 0+000 NITRATE(AS N) 411 04029
MANGANESE (MN) <01 0000 ND3+NO2 TUT(AS N)
ALUMINUM (AL) FLUORIDE (F) .2 0+011
SILICA (8102) 672 O=PHOSPHATE (AS P)
TOTAL CATIONS 28572 TOTAL ANIONS 2670

STANDARD DEVIATION OF ANION = CATION BALANCE 0O+66 SIGMA

LABORATORY PH 779 TOTAL HARDNESS A8 CACO3 103,

FIELD TEMPERATURE 7ok C TOTAL ALKALINITY AS CACO3 118
CALCULATED DISSOLVED SOLIDS 20445 SODIUM ADSORPTION RATIO 03
SUM OF DISSe CONSTITUENTS 2775 RYZNAR STABILITY INDEX 78
LAB SPECCONDe (MICROMHOS/CHM) 2542 LANGLIER SATURATION INDEX 0.0

ADDITIONAL PARAMETERS
PHsFIELDUISU) Bsb CNDUCTVY FIELD MICROMHOS 25k
TEMPERATURE,» AIR (C) 12 ALUMINUMS DISS (MG/L=AL) + 08

REMARKSS CENTe VALLEY GEOTHERMAL

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEG/LeMILLIEQUIVILENTS PER LITER
ALL CONSYITUENTS DISSOLVED (DISS) EXCEPT AS NOTED! TOT=TOTAL SUSPeSUSPENDED
TR=TOTAL RECOVERABLE (M)sMEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM: GWANAL (FORM 1%3) PERCENTAGE REACTANCE VALUES
FUND? / Ca MG NA K CL S04 HCO3 CO03 NO
75 5 12 e 6 L 89 0

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0396




BUITE) PMUNTANA

DY/0U1L (40b)/32=5321 LA NU 78MO399
STATE MONTANA COUNTY BEAVERHEAD
LATITUDELONGITUDE 443837N 1114351W SAMPLE LOCATION 148 1W 21CDD
TOPOGRAPHIC MAP UPPER RED ROCK LAKE SAMPLE SQURCE SPRING
GEOLOGICAL SOURCE 111ALVP STATION cODE
DRAINAGE BASIN b1xA BOTTLE NQO. 904
AGENCY + SAMPLER MBMG * JLS ALTITUDE OF SAMPLE POINT 6620 FT <5
DATE SAMPLED Q9wz7=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1820 STAGE HEIGHT
LAB + ANALYST MBMG » GAM DEPTH TO SAMPLING POINT
DATE ANALYZED 12=07=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE GPM(E.
METHOD SAMPLED GRAB WATER USE DOMESTIC
SAMPLING SITE UeSe FISH=WILDLIFE CAMPGROUND
DRAINAGE BASIN RED ROCK RIVER
MG/ L MEG/L MG/L MEQ/L
CALCIUM (CA) 4642 24305 BICARBONATE(HCO3) 231 3.786
MAGNESIUM (MG) 1648 1357 CARBONATE (C03) «0 0+000
S0DIUM (NA) he8 0209 CHLORIDE (CL) 120 0+034%
POTASSIUM (K) 1.0 0026 SULFATE (s04) 4e9 0.102
IRON (FE) «03 0«002 NITRATE(AS N) o174 D012
MANGANESE (MN) <s 01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE {F) o 0.011
SILICA (S102) 107 OmpPHOSPHATE (AS P)
LA X 2 1 2 7 LA 2 % 1 J
TOTAL CATIONS 3.899 TOTAL ANIONS 3345
STANDARD DEVIATION OF ANION « CATION BALANCE 0+28 SIGMA
LABORATORY PH 782 TOTAL HWARDNESS AS CACO3 183,
FIELD TEMPERATURE 7+8 C TOTAL ALKALINITY AS CACO3 189.
CALCULATED DISSOLVED SOLIDS 199.5 S0DIUM ADSORPTION RATIO 02
SuUM UF DISSe« CONSTITUENTS 31647 RYZNAR STABILITY INDEX 702
LAR SPEC«COND« (MICROMHOS/CM) 35148 LANGLIER SATURATION INDEX De3
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 353, ALUMINUMY, DISS (MG/LeAL) +07

REMARKS: CENT.

EXPLANATION?
TReTOTAL RECOVERABLE

PROCESSING PGMI
FUND? /

NOTE S

MG/L=MILLIGRAMS PENR
ALL CONSTITUENTS DISSOLVED (DISS)
(M)=sMEASURED

GWANAL (FORM 153)

VALLEY GEOTHERMAL

LITER
EXCERT A8 NOTED:
(R)Y=REPORTED

CA MG NA K cL
59 34 5 0 0

(E)=ESTIMATED

MEQ/L=MILL IEQUIVILENTS PER LITER
TOT=TOTAL SUSP=SUSPENDED

M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 CO03 NO

2

IN CORREGSPONDENCE RELATED To THIS ANALYSIS REFER TO NUMBER

0

78M0399




BUITEs MUNTANA 53701 {4061792=8321 LAB NO  78MO400

STATE MONTANA COUNTY BEAVERHEAD
LATITUDE=LONGITUDE 443618N 1114909W SAMPLE LOCATION 148 2w 23R8C
TOPOGRAPHIC MAP LOWER RED ROCK LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 111CLVM STATION CODE
DRAINAGE BASIN DAY BOTTLE NOs 903
AGENCY + SAMPLER HMBMG » JLS ALTITUDE OF SAMPLE POINT 6780s FT <1
DATE SAMPLED 09«p7=77 TOTAL DEPTH OF WELL
TIME SAMPLED 1718 DEPTH WATER ENTERS WELL
LAB + ANALYST HMBMG » GAM SWL ABOVE(+) OR BELOW GS 7¢3 FT (
DATE ANALYZED 12«Q7=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE STOCK

SAMPLING SITE RUSH, KEITH*STOCK WELL
GEOLOGICAL SOURCE

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 825 44117 BICARBONATE(HCO3) 348 5¢65%
MAGNESIUM (MG) 1344 1102 CARBQONATE (cC03) ¢ 0 0.000
SODIUM (NA) 12 0e522 CHLORIDE (cL) 385 D.109
POTASSIUM (K) 508 Oelig SULFATE (S04) Se2 0e¢108
IRON (FE) 17 0009 NITRATE(AS N} + 087 0007
MANGANESE (MN) 02 0001 NO3#NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 2 0.011
SILICA (8102) G4 ] OwpPHOSPHATE (AS P)
W LA R T & 1 )
TOTAL CATIONS 54899 TOTAL ANIONS 54888

STANDARD DEVIATION OF ANION = CATION BALANCE =0+05 SIGMA

LABORATORY PH 7+23 TOTAL HARDNESS AS CACO3 2610

FIELD TEMPERATURE #e8 C TOTAL ALKALINITY AS CACO3 2R3
CALCULATED DISSOLVED sOLIDS 337.3 SODIUM ADSORPTION RATIO 03
SuUM OF DISSe CONSTITUENTS 51243 RYZNAR STABILITY INDEX 6¢9
LAB SPECCOND« (MICROMHOS/CM) 530.7 LANGLIER SATURATION INDEX Ot

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 517, ALUMINUM, DISS (MG/L=AL) BE =5 .06

REMARKS: CENTes VALLEY GEOTHERMAL DISCHARG OUT PIPE 8 FT. FROM WELL
DISCe ESTe 15=20 6PM NO well DATA

EXPLANATIONS MG/LeMILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED! TOT=TOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM! GWANAL(FORM 183) PERCENTAGE REACTANCE VALUES
FUNDS / CA MG NA K CL S04 HCO3 €03 NO
69 18 g8 2 1 1 98 0 !

NOTE?: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 7810400




BUTTEs MONTANA 59701 (40&)792=8321 LAB NO 78MO0401
STATE MONTANA COUNTY BEAVERHEAD
LATITUDE~LONGITUDE 44362IN 11148B09W SAMPLE LOCATION 1485 2W 23AA
TOPOGRAPHIC MAP LOWER RED ROCK (AKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 111CLVM STATION CODE
DRAINAGE BASIN G1wA BOTTLE NOs 9302
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 6720 FT
DATE SAMPLED 0Q9w27=77 TOTAL DEPTH OF wELL 100 FT
TIME SAMPLED DEPTH WATER ENTERS WELL
LAE + ANALYST MBMG » GAM SWL ABOVE(+) OR BELOW GS .
DATE ANALYZED 12«07~77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE '
METHOD SAMPLED GRAB WATER USE DOMESTIC
SAMPLING SITE MONTGOMERY HOUSE WELL
GEOLOGICAL SOURCE
MG/L MEG/L MG/L MER/L
CALCIUM (CA) 4248 2e136 BICARBONATE(HCO3) 195 3+196
MAGNESIUM (MG) Bed 0e691 CARBONATE (C03) 20 0.000
SODIUM (NA) Be5 0370 CHLORIDE (cL) 1460 0045
POTASSIUM (K) 35 0+090 SULFATE (8504) 249 0060
IKON (FE) NITRATELAS N) +181 0D.013
MANGANESE (MN) +01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) LB 0+005
SILICA (8102) 342 OwRHOSPHATE(AS P)
LR 22 ] ] LA K 2 X 2]
TOTAL CATIONS 3e286 ToTAL ANIONS 34320
STANDARD DEVIATION OF ANION = CATION BALANCE ©0+20 SIGMA
LABORATORY PH T84 TOTAL HARDNESS AS CACO3 141
FIELD TEMPERATURE 7.5 C TOTAL ALKALINITY AS CACO3 160
CALCULATED DISSOLVED SOLIDS 198.3 SO0DIUM ADSORPTION RATIO 03
SUM UF DISSe CONSTITUENTS 2972 RYZNAR STABRILITY INDEX 7ok
LAB SPECCOMD {MICROMHOS/OM) 3014 LANGLIER SATURATION INDEX 0e2
ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMKHOS 300, ALUMINUMS, DISE (MarsL=al) < + 05
ARSENIC,DISS (MG/L = AS) < 040100

REMARKS: CENT. VALLEY GEOT

EXPLANATION?
ALL CONSTITUENTS DISSOLVED
TR=TOTAL RECOVERABLE (M)s=

PROCESSING PGM:
FUND? /

NOTE S

HERMAL

MG/L=wMILLIGRAMS PER LITER

(D1s8) ¢
MEASURED

GWANAL (FORM 153)

IN CORRESPONDENCE RELATED T0 THIS ANALYSIS REFER TO NUMBER

RKITCHe TAP THRU PRESSe TANK

MEQ/LsMILLIEQUIVILENTS PER LITER
XCERT AS NOTED:
(RY=REPORTED (E)=pSTIMATED

PERCENTAGE REACTANCE VALUES

CA MG NA K Ci. S04 HCO3 CO3 NO
b4 21 11 ¢ 1 1 96 0
78M0401

<1t

TOT=TOTAL SUSPaSUSPENDED
M = METERS




BUITE) MUNTANA HY701 (406)/79P»5321 LAB NOQ 78MO427
STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 44584 1IN 1113886W SAMPLE LOCATION 108 1E 780D
TOPOGURAPHIC MAP CLIFF LAKE SAMPLE SQOURCE WELL
GEOLOGICAL SOURCE 110TRRCC STATION CODE
DRAINAGE BASIN b1aF BOTTLE NOs 918
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 5710« FT <5¢(
DATE SAMPLED 09=30w77 TOTAL DEPTH OF WELL 33 F7
TIME SAMPLED 1715 DEPTH WATER ENTERS wELL
LAB + ANALYST MBMG » GAM SWL ABOVE(+) DR BELOW GS 10 FY (F
DATE ANALYZED 12«08«77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE DOMESTIC
SAMPLING SITE WOLF CREEK RANCH WELL
GEOLOGICAL SUOURCE
MG/ MEGQ/L MG/L MEGQ/L
CALCIUM (CA) 1849 0e943 BICARBONATE(HCO3) Bl o2 1380
MAGNESIUM (MG) 38 0¢313 CARBONATE (C03) o 0 0+000
SODIUM (NA) 740 02304 CHLORIDE  (CL) 200 0+0856
POTASSIUM  (K) 1.0 0 0P6& SULFATE (s04) 702 0+150
IRON (FE) s01 0001 NITRATE(AS N) 0131 0,009
MANGANESE (MN) €01 0000 NO3+NO2 TOT(AS N)
ALUMINUM (AL FLUORIDE (F} o b 0021
SILICA (8102) 107 U=PHOSPHATE (A P)
L2 1 K % ¥ LA X T X 1 ]
TOTAL CATIONS 1+586 TOTAL ANIONS 1e617
STANDARD DEVIATION OF ANION « CATION BALANCE 0422 SIGMA
LABORATORY PH Te22 TOTAL HARDNESS AS CACO3 630
FIELD TEMPERATURE 5.0 C TOTAL ALKALINITY AS CACD3 69
CALCULATED DISSOLVED SOLIDS 92 e 6 SODIUM ADSORPTION RATIO Dok
SUM OF DISSe CONSTITUENTS 13844 RYZNAR STABILITY INDEX Gek
LAB SPEC«CONDe (MICROMHOS/CM) 15448 LANGLIER SATURATION INDEX wiol
ADDITIONAL PARAMETERS
CHNDUCTVY,LFIELD MICROMHOS 142 ALUMINUMS DISS (MG/L=AL)Y < 05
REMARKS ! CENTe VALLEY GEOTHERMAL TAKEN AT KITCHEN TAPs» PRESe TANK DIR
«ECTLY ON PUMP
EXPLANATIONS MG/L=MILLIGRAMS PER LITER MEQ/LsMILLIEQUIVILENTS PER LITER

ALL CONSTITUENTS DISSOLVED
TRaTOTAL RECOVERABLE

PROCESSING PGM;
FUND? /

NOTE

GWANAL (FORM 153)

(DISS)
(M)=MEASURED

EXCEFT AS NOTED!
(RY=REPORTED

MG
19

Ca
59

NA K CcL
19 1 3

IN CORRESPONDENCE RELATED To THIS ANALYSBIS REFER TO NUMBER

(E)=ESTIMATED

TOT=TOTAL SUSP=SUSPENDED
M = METERS

PERCENTAGE REACTANCE VALUES

S04 HCO3 C03 NO
9 Ré 0 !

78M0427




BUITEs MUNTANA 59701 (406)792~8321 LAB NO 78M0&28

STATE MONTANA CouNTY HMADISON
LATITUDE= ONGITUDE 457385N 11137144 SAMPLE LOCATION 108 1E 17DAC
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 110ALVF STATION ¢ODE
DRAINAGE BASIN 41xF BOTTLE NO. 916
AGENCY + SAMPLER MBMG »* JLS ALTITUDE OF SAMPLE POINT 5840« FT <8
DATE SAMPLED 10w01=77 TOTAL DEPTH OF wELL 7% FT
TIME SAMPLED 1130 DEPTH WATER ENTERS WELL
LAB + ANALYST MBMG + GAM SWL ABOVE(+) OR BELOW GS 18 FT (I
DATE ANALYZED 12#08=77 FLOW MEAS METHOD
SAMPLE HANDLING 120 WATER FLOW RATE .
METHOD SAMPLED TIME COMPOSITE WATER USE DOMESTIC

SAMPLING SITE SUN RANCH=FOREMANS HOUSE TIM MERICASK
GEOLOGICAL SOURCE

MG/L MEQ/L MG/L MEQ/L
CALCIUM (CA) 345 14722 BICARBONATE(HCO3) 141 2311
MAGNESIUM (MG) 400 0+329 CARBONATE (C03) 0 0.000
SQDIUM (NA) 10+8 Oe470 CHLORIDE (cL) 5960 0«158
POTAGSIUM  (K) 442 00108 SULFATE (504) 790 Oel146
IRON (FE) +01 0«00 NITRATE(AS N) 1633 D045
MANGANESE (MN) <s01 0+000 NMO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) *3 0016
SILICA (s102) 42+ 8 O=PHOSPHATE (AS P)
TOTAL CATIONS 20628 TOTAL ANIONS 2675

STANDARD DEVIATION OF ANION = CATION BALANCE 0O+32 SIGMA

LABORATORY PH 7464 TOTAL HARDNESS AS CACO3 103

FLELD TEMPERATURE 8.9 C TOTAL ALKALINITY AS CACO3 116
CALCULATED DISSOLVED SOLIDS 1793 SODIUM ADSORPTION RATIO 0«8
SUM OF DISSe CONSTITUENTS 25049 RYZNAR STABILITY INDEX Bel
LAB SPECCOND (MICROMHOS/CM) 2545 LANGLIER SATURATION INDEX =02

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 236 ALUMINUMY DISS (MG/Lw=AL) &= o Lo

REMARKS: CENTs VALLEY GEOTHERMAL KIT. TAP» PRESS. TANK IN LINE

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CUNSTITUENTS DISSOLVED (DISS) EXCERT AS NOTED: TOT«TOTAL SUSP=SUSPENDED
TReTOTAL RECOVERABLE (M)=MEASURFD (R)=REPORTED (E)=gSTIMATED M = METERS

PROCESSING PGM! GWANALI{FORM 153) PERCENTAGE REACTANCE VALUES
FUND3 / CA MG NA K CL S04 HCO3 CO03 NO:
65 12 17 4 6 5 88 0

NOTE?S: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78M0428




BUIT LS VIUNTANA [ A VD) (4Ub 1 /92"8341 LA NO 73MQ4 31

STATE HMONTANA COUNTY MADISON
LATITUDE=~LONGITUDE 445150N 1113300W SAMPLE LOCATION 118 LE 24BD8
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE STREAM
GEOLOGICAL SOURCE STATION cODE
DRAINAGE BASIN YixF BOTTLE NOe 919
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 5930, FT <5¢
DATE SAMPLED 10=~01=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1715 STAGE HEIGHT
LAB + ANALYST MBMG * GAM DEPTH TU SAMPLING POINT .
DATE ANALYZED 12«08=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE MULTIPLE USE

SAMPLING SITE DEADMAN CREEK AT RD.
DRAINAGE BASIN MADISON RIVER

MG/l MEG/L MG/L MEQ/L
CALCIUM (CA) 1242 0e609 BICARBONATE (HCO3) 52¢5 0860
MAGNESIUM (MG) 2e2 Oe181 CARBONATE (CG3) +0 0.000
SODIUM (NA) 33 Osléy CHLORIDE (cL) s 35 0.027
POTASSIUM (K) lel 0028 SULFATE (804) +00 0.000
IRON (FE) 202 0001 NITRATE(AS N) 242 D+017
MANGANESE (MN) <+ 01 0¢000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) 5 0026
SILICA (81I02) 1345 OwPHOSPHATE (AS P)
TOTAL CATIONS 0963 TOTAL ANIONS 0931

STANDARD DEVIATION OF ANION =« CATION BALANCE =027 SIGMA

LABORATORY PH B.08 TOTAL HARDNESS AS CACO3 40

FIELD TEMPERATURE 745 C TOTAL ALKALINITY AS CACO3 43
CALCULATED DISSOLVED SOLIDS 59.9 S0DIUM ADSORPTION RATIO 0.2
SUM OF DISS. CONSTITUENTS 865 RYZNAR STARILITY INDEX Dol
LAB SPEC+CONDe(MICROMHOS/CM) 9442 LANGLIER SATURATION INDEX “0s7

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 26 TEMPERATURE, AIR (C) 10
ALUMINUM, DISS (MG/L=AL) < + 08

REMARKS: CENTs VALLEY GEOTHERMAL FRED HAS DISCHARGE

EXPLANATION: MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) gXCEPT AS NOTED! TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS

PROCESSING PGMI  GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUND? / CA MG NA K CL S04 HCO3 CO03 NO.
£3 18 14 2 3 0 96 0

NOTE: IN CORRESPONDENCE RELATED To THIS ANALYSIS REFER TO NUMBER 78M0431




BUTTE» MUONTANA 99701 (RO6)792%8 3721 LAEB NO  7BMO432

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 4Y45156N 1113306V SAMPLE LOCATION 11S 1E 248B8D
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOQURCE STREAM
GEOLOGICAL SOURCE STATION CODE
DRAINAGE BASIN binfF BOTTLE NO. 920
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SamMPLE POINT 5950« FT <5¢
DATE SAMPLED 10=01=77 TOTAL DEPTH OF WATER
TIME SAMPLED 1745 STAGE HEIGHT
LAB + ANALYST ™MBMG » GAM DEPTH TO SAMPLING POINT .
DATE ANALYZED 12«08=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE MULTIPLE USE

SAMPLING SITE CURLEW CREEK AT RD.
DRAINAGE BASIN MADISON RIVER

MG/L MEQ/L MG/L MEG/L
CALCIUM (CA) 1746 0e878 BICARBONATE(HCO3) 38+2 0+626
MAGNESIUM (MG) 31 02885 CARBONATE (C03) 2148 0727
SODIUM (NA&) Be7 0e378 CHLORIDE (cL) 2450 0+070
POTASSIUM (K) 1.3 04033 SULFATE (s04) 347 0077
IRON (FE) 02 0001 NITRATE(AS N) 355 0.025%
MANGANESE (MN) <01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL} FLUORIDE (F) 2+0 0+10%
SILICA (s8102) 1844 O=wPHOSPHATE (AS P)
TOTAL CATIONS 1e546 TOTAL ANIONS 1+631

STANDARD DEVIATION OF ANION = CATION BALANCE Oe«66 SIGMA

LABORATORY PH 972 TOTAL HARDNESS AS CACO3 57

FIELD TEMPERATURE 10 C TOTAL ALKALINITY AS CACO3 68
CALCULATED DISSOLVED SOLIDS 98.3 SODIUM ADSORPTION RATIO 0+8
SUM OF DISSe CONSTITUENTS 1177 RYZNAR STARILITY INDEX 70
LAB SPECCONDs (MICROMHOS/CHM) 14746 LANGLIER SATURATION INDEX 13

ADDITIONAL PARAMETERS
TEMPERATURE, AIR (C) 1G. CNDUCTVYLFIELD MICROMHOS 154
ALUMINUM, DISS (MG/LwAL) 2& =8
o.0a22

REMARKS?! CENTe VALLEY GEOTHERMAL FRED HAS DISCHARGE

EXPLANATION? MG/L=MILLIGRAMS PER LITER MEQ/L=MILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEPT AS NOTED: TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=ESTIMATED M = METERS

PROCESSING PGM: GWANAL(FORM 153) PERCENTAGE REACTANCE VALUES
FUNDS / CA MG NA K CiL. S04 HCO3 CO3 NO
6 16 24 2 4 5 41 LA

NOTE: IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMBER 78MO432




BULITEY FIUNTANA @ D¥/U1 {20 ) /792*53271 LAB NO 78MO0433

STATE MONTANA COUNTY MADISON
LATITUDE=LONGITUDE 445451N 1113560W SAMPLE LOCATION 108 1E 33DDB
TOPOGRAPHIC MAP CLIFF LAKE SAMPLE SOURCE WELL
GEOLOGICAL SOURCE 110ALVF STATION CODE
DRAINAGE BASIN h1xF BOTTLE NO. 921
AGENCY + SAMPLER MBMG » JLS ALTITUDE OF SAMPLE POINT 5880¢ FT <5(
DATE SAMPLED 10=(0%=77 TOTAL DEPTH OF WELL
TIME SAMPLED 1030 DEPTH WATER ENTERS wWELL
LAB + ANALYST MBMG » GAM GWL ABOVE(+) OR BELOW GS .
DATE ANALYZED 12=08=77 FLOW MEAS METHOD
SAMPLE HANDLING 3120 WATER FLOW RATE .
METHOD SAMPLED GRAB WATER USE DOMESTIC

SAMPLING SITE SGUAW CREEK RANCH HOUSE WELL
GEOLOGICAL SOURCE

MG/ L MEGQ/L MG/L MEQ/L
CALCIUM (CA) 2348 1173 BICARBONATE(HC0O3) 98.9 1+621%
MAGNESIUM (MG) 40 0329 CARBONATE (C03) 'O 0+000
sODIUM (NA) &l Ge278 CHLORIDE (CL) L X3 1) D.128
POTASSIUM (K) 3¢9 0+100 SULFATE (804) 100 0.000
IRON (FE) + 38 0+020 NITRATE(AS N) 1291 0.021
MANGANESE (MN) +01 0+000 NO3+NO2 TOT(AS N)
ALUMINUM (AL) FLUORIDE (F) +5 D.026
SILICA (8102) 432 OwPHOSPHATE (AS P)
TOTAL CATIONS 14901 TOTAL ANIONS 1+796

STANDARD DEVIATION OF ANION = CATION BALANCE w077 SIGMA

LABORATORY PH Tel2 TOTAL MARDNESS AS CACO3 750

FIELD TEMPERATURE 6e C TOTAL ALKALINITY AS CACO3 81
CALCULATED DISSOLVED 80LIDS 135.5 SODIUM ADSORPTION RATIO 03
sUM OF DISSe CONSTITUENTS 18546 RYZNAR STARILITY INDEX 9.2
LAB SPECCONDs (MICROMHOS/CM) 18645 LANGLIER SATURATION INDEX w140

ADDITIONAL PARAMETERS
CNDUCTVY,FIELD MICROMHOS 148, TEMPERATURES AIR (C) 12
ALUMINUM, DISS (MG/L=AL) «08

REMARKS! CENTe VALLEY GEOTHERMAL VAC PUMP BROKE RB0OO ML FU SAMPLE,
HIGH IRON WATER

EXPLANATION! MG/L=sMILLIGRAMS PER LITek MeQ/LeMILLIEQUIVILENTS PER LITER
ALL CONSTITUENTS DISSOLVED (DISS) EXCEFT A8 NOTED! TOT=TOTAL SUSP=SUSPENDED
TR=TOTAL RECOVERABLE (M)=MEASURED (R)=REPORTED (E)=gSTIMATED M = METERS

PROCESSING PGM: GWANAL(FORM 183) PERCENTAGE REACTANCE VALUES
FUNDS / CA MG NA K CL S04 HCO3 CO3 NO:
62 17 14 5 7 6o 92 0 1

NOTE! IN CORRESPONDENCE RELATED TO THIS ANALYSIS REFER TO NUMHBER 78M0433







