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Searles Valley Minerals

Searles Valley Minerals PO Box 367
' - Trona, Ca 93592-0367

April 2, 2004

Hisam A. Bagai, P.E., G.E.
Supervising Engineer

California Regional Water Quality
Control Board, Lahontan Region
15428 Civic Drive, Suite 100
Victorville, CA 92392-2359

Re: Company Name Change
Dear Mr. Bagqai:

This is to notify you that on March 19, 2004 the name of the company formerly known as
IMC Chemicals Inc. was changed to Searles Valley Minerals Operations, Inc. (Searles Valley
Minerals). This change should be reflected in the four Waste Discharge Requirements (WDR)
issued to the company by the Lahontan Regional Water Quality Control Board.

Argus Plant, Board Order No. 6-00-52, WDID No. 6B368905004
Trona Plant, Board Order No. 6-00-53, WDID No. 6B368020001
Westend Plant, Board Order No. 6-00-54, WDID No. 6B368905005
Argus Boiler Ash Landfills 1 and 2, Board Order No. R6V-2004-0008,
WDID No. 6B360210001

bl

Enclosed is a letter from Mr. Matthew Dowd addressed to Ms. Cindi Mitton, which
clarifies the current status of the company. The same company that owned and operated the
assets in Searles Valley prior to March 19, 2004 is the same company that owned and operated
those assets on and after March 19, 2004. To that end, a “Board Order Transfer Request Form”
for each of the above listed WDRs is enclosed. Please let me know if you need any additional
information. :

Thank you for your attention to this matter. You may contact me or Jim Jackson if you
. have any guestions. '

L . Sincerely,
Gt/\,)/(/(/L 7] o

-Arzell Hale

Enclosures



ATTACHMENT “C”

@ California Reglonal Water Quality Control Board

' Terry Tammi Lahontan Region Rl
' Tel:gry Tamminen B . Aimold Schwarzenegge:
Ene;;-‘::;?;f:; / 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 n .o Governor
" Protection  (530) 542-5400 * Fax (530) $44-2271 . .
. http://www.swreb.ca.gov/rwqcb6

BOARD ORDER TRANSFER REQUEST FORM

Board Order No. R{}' \/ -A004 < Dooy Facility Location: / 2200 /M;?u 0 S T{“ﬁ e,—ﬁ

0 % / (Street address)
WDID NO 3(20 21 OQO Lamd:.ll 1. Sic+ '7 and lg TQD§ Pq.?l‘: MDS‘M
- Teona SanBecnaedine C?SSZ&,Z Lq.q,JQ I ] East lmléaFSmt 1? Toss RY3E, MOBIA
()Clty, County, Zip Code) ' (Assessor’s Parcel Nos.) .

1 request the transfer of the existing waste dlscharge requ1rements on 5“9 ! ‘_—I (effective date),
contained in the above-referenced Board Order in accordance with the fo]]owmg

- TRANSFER FROM: I MC. C/L\(: ey cm(s oC - 4mu> Bm,/erﬁlsﬁ sz/[//

(Former facility name)

//v\c/f bemicals Tne . , S e
(Former property owner) (Former operator) -
TRANSFER TO: Sececles Vailey Minecals Dap cetions lne .
(New facility lame) '
Sﬁcu \fiwckHQH VA«\W\QWVB O{Le(a“ﬂanS ‘r)Q_ B 'Sol n e .
(New propkrty owner) N (New operator) ' : _

1 understand that I am responsible for comphance with the Board Order and will be billed an annual fee
for the waste discharge from this facility. I certify that: 1) I have reviewed the Report of Waste
Discharge and the Board Order; 2) the facility construction and discharges from the site have not
substantially changed; and 3) 1 will notify the Board of any material change in this facility, and change in
the amount, type or manner of waste discharge or any future change in the facility owner or operator.

\' el - N — 1 —o <
Signature (New owner/operator) » (Date)
Searles Vedleg Minered s . - JteO- 37 A~ 23 eL
(Company name, if appropriate) v ' (Telephone numbcr)
Lo Box It7. ' | dpenee CH 9359 2
(Mailing address) (City, State, Zip code)

———=====(FOR REGIONAL BOARD USE ONLY)=====——==

Transfer recommended Date Transfer recorded Date

Transfer approved , Executive Officer Date

cgT: forms/Board Order Transfer Request Form
(Rev. 11/03) ’
California Environmental Protection Agency

- .



ATTACHMENT “C”

e 3 Cahforma Regional Water Quality Contro] Board %ﬁ '

Lahontan Region -m., :

Tel:gryr'l"ammmen Afnold Schwarzenegg
E,ff,,f,:,:’;{f", . 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 ‘ o Governor
©(530) 542-5400 * Fax (530) 544-2271 ‘ »

: Prolectlwn http://www.swrcb.ca.gov/irwqeb6

BOARD ORDER‘TRANSFER REQUEST FORM

Board Order No. (r 00 -5242. Famhty Location: 12200 /Mcum «S+L€ 6/{_'

Str t add
WDID No. _(p 15 3&89(‘)3‘004 (Street address)

—_[(‘O ne )mBgrmCL(‘C\m /35& 7}?55 PLEIS tMDBE /V\
(Cllry County, Zip Code) . - _ o (Assessor s Parcel Nos.) '

I request the transfer of the existing waste dlscharge reqmrements on 3/l [ 9 l ’j (effective date)
contained in the above-referenced Board Order in accordancc with the fol]owmg '

TRANSFER FROM: IMmC C/L)emICﬁ,{S Ir)c/\. Apcmg pam“

(Former facility name)’

. ZM C/ Cliom /c@/s Lnc : SC\m €. as Oﬂemxgmf‘
(Former property owrier) (Former operator)
TRANSFER TO: quu\ ’f S \/&LMQM" A/L'(ﬂé {‘GL O@p [‘C\f{\loh ‘S I nG¢ .
(New facility na&ne) _
SEO\G‘ 6\/@”%{ /Uui?ﬂ‘v Cﬂé(&b /o% /nc | %q 7. & Qi@pﬁma)\’%)r
(New prope’_rty owner) (New operator) '

I understand that 1 am responsible for compliance with the Board Or‘der and will be billed an annua] fee
for the waste discharge from this facility. 1 certify that: 1) I have reviewed the Report of Waste
Discharge and the Board Order; 2) the facility construction and discharges from the site have not
substantially changed; and 3) I will notify the Board of any material change in this facility, and change in
the mount type or manner of waste discharge or any future change in the facility owner or operator.

S M e b~ d

Signature (New owner/operator) , (Date)
Sgcu \cs \/@(&J mewtls&umlgmyﬁ )nQ o 700 272 =2 5?
(Company name, if hppropriate) { (Telephone number)
Co Bex 37 Teona 04 23592
Maxlmg address) (City, S(tate, Zip code)

(FOR REGIONAL BOARD USE ONLY)

Transfer recommended Date _Transfer recorded Date

Transfer épproved , Executive Officer Date

cgT: forms/Board Order Transfer Request Form
(Rev. 11/03) '
California Environmental Protection Agency

A% Recveled Paver




ATTACHMENT “C”

| @ California Regmnal Water Quality Control Board

: Tel:gry Tamminen Lahontan Reglon - Afnold Schwanenegge:
E:i;-e;:"?;/; t:; / ’ 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 ' . Governor
) (530) 542-5400 » Fax (530) 544-2271 : :

: Prorecrmn http'//WWW swrcb.ca. gov/rwqcb6

BOARD ORDER TRANSFER REQUEST FORM

Board Order No. /t’ -0 @ -5 34 2 Facility-Location: 13200 Mc/u n. ST(‘*@ Q/Jr
- ) (Street address) ' : _
WDID No. (¢ 83 368 02,000}

TOHO\. gnr\%ﬂ‘na(‘dmo C735(:;l ' TQ&:D p‘:l3b’ M OBe /\’1
(City, County, Zip Code) - (Assessor’s Parcel Nos.)

1 request the transfer of the existing waste dxscharge requrrements on3 / i9 [ 0Y. (effective date)
contained in the above—referenced Board Order in aCCOrdance with the fol]owmg

TRANSFER FROM: /M C C;'h e i C,é‘b'{ S 7:’2 c . /r‘mfra P)Cl ﬂ+

(Former facility name)' J

Z/Vl C'C\nﬁr.n\.ca'(g Jac. sam - C'\%Dmrcvja(—

(Former property owner) (Former operator)
- TRANSFER TO: ./Dgfmn lfj \Z«»Mw ﬂ/‘ Lne oy [5 D,QJL ﬂi‘u’k N ( /ﬂ C -
(New facility hame) ’
‘ SEI:«. le& \/QNM Mmcwf [2(0073)&15 Jf')(‘ %C/ I & ELS [\ﬂe AvJé Yy~
(New proﬁerty owner) (New operator)

1 understand that 1 am responsible for compliance with the Board Order and will be billed an annual fee

for the waste discharge from this facility. I certify that: 1) I have reviewed the Report of Waste

Discharge and the Board Order; 2) the facility construction and discharges from the site have not

substantially changed; and 3) I will notify the Board of any material change in this facility, and change in
. the amount, type or manner of waste discharge or any future change in the facility owner or operator.

e L}jw/&z - L —\ —Ovy

Signature (New owner/operator) , ‘(Date)
%Cm l~€5 l/mLﬁN /MmeravB Oﬂxﬂ:ﬂ(@”ﬁ V)C' | 7L O - 570’2 9/37
(Company name, if appropriate) ~ (Telephone number)
Po RBax 307 | Teana A 22592
(Mailing address) (City, State, Zip code)

—— (FOR REGIONAL BOARD USE ONLY) -

Transfer recommended Date Transfer recorded Date

Transfer approved , Executive Officer Date

cgT: forms/Board Order Transfer Request Form
(Rev. 11/03) ’
California Environmental Protection Agency




ATTACHMENT “C”

n @ Cahforma Regmnal Water Quality Control Board

Lahontan Region

Terry Tamminen Amold Schwarzenegg¢

g:v‘,’;”',‘”’f;f:;, 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 ' . Governor
N orotention _ (530) 542-5400 + Fax (530) 544-2271 : :

http://www.swrcb.ca.gov/rwqcb6

BOARD ORDER TRANSFER REQUEST FORM |

Board Order No. Z; -00 ~54 A2 Facility.Location:__| 3 00 A /\('A,L n Sh‘ © t/{'
(Street address) '

WDIDNo. _l B3890 5005

Trone . Scus P;<rrm,\y4 ne. 57?\5@ TQb S Ru3E MO B : N\

(City, County, Zip Code) v (Assessor’s Parce] Nos.)

1 request the transfer of the existing waste discharge requirements on .3 Zzﬂ [ fr/ (effective date)
contained in the above-referenced Board Order n accordance with the fo]]owmg '

,.

TRANSFER FROM: Z/LIC, Cbc weae( T The . Wes%fgmd .p)a .”j_ A

(Former facility name)

/M( LL\QMIQVLC nC, Sc\me_ Qs e ™
(Former property owncr) (Former operator) - :
TRANSFER TO: e bes Vallew Ming rals (”3,1p o s lhe .
(New facility name) '
S@mf‘\ﬁsyov-c;[QL// L/? mtmh Déu mf/{‘fm-)s, [ne Sm oS A QL) e,
(New property owner) | (New operator) ,

I understand that I am responsible for compliance with the Board Order and will be billed an annual fee
for the waste discharge from this facility. I certify that: 1) I have reviewed the Report of Waste
Discharge and the Board Order; 2) the facility construction and discharges from the site have not
substantially changed; and 3) 1 will notify the Board of any material change in this facility, and change in
the amount type or manner of waste discharge or any future change in the facility owner or operator.

-—’Ei/oL/C/c | N U)oy

Signature (New owner/operator) ' A (Date)
Seacles Valley Minecals Onspes oS, Toe . TL0- 372 - 2/37
(Company name, if Eppropriate) v (Telephone number)
PO Box 367 o leonc. CA G3592
(Mailing address) (City, Staté, Zip code)

== (FOR REGIONAL BOARD USE ONLY)

Transfer recommended Date Transfer recorded Date

Transfer ep_proved , Executive Officer Date

cgT: forms/Board Order Transfer Request Form
(Rev. 11/03) ‘
California Environmental Protection Agency

% Recvcled Paver




'ATTACHMENT “C”

\O/ Cahf ornia Regional Water Quality Control Board

. ) Lahontan Region ‘
Terry Tamminen g . Airnold Schwnnenegg

;ff,',f,':,’"yef:; | 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 ' o Governor
oot (530) 542-5400 » Fax (530) 544-2271 : :
http://www.swreb.ca.gov/rwqcbb

BOARD ORDER TRANSFER REQUEST FORM

Board Order No. Q eV -2004-D0CY _ Facility Location:__ 3200 /l//cuh Streef

— (Street address)
WDID No. _{r 5 3o RI10CO1 and £ 17 Sech. 7 and 1§, T25S, RY3E, MDB ¢ M
Teanc, SanBPecnacdine 93562  ladfill 3: Easdhalf of Sect. 1§ TA5 S foussm 08
(City, County, Zip Code) ~ ~ (Assessor’s Parce] Nos.)

1 request the transfer of the existing waste discharge requirements on 5/ /G /¢4 (effective date),
contained in the above-referenced Board Order in accordance with the following:

TRANSFER FROM: /A C Chérmcovs Toe- ﬂraw.s Re.) er%sLL_om AL

(Former facility name)’

. /A/lQ C[’\Q mig 0‘/[5 5 [11(‘,4 | f)ﬁ me _aS5 o u).n €
(Former property owner) (Former operator)
TRANSFER TO: Seacles Yalley Mivécals pau‘[&mns lne -
(New facilify name)

S@lﬂL_CLS du)ﬂ(’r Nl
(New operator) ~

I understand that I am responsible for compliance with the Board Order and will be billed an annual fee
for the waste discharge from this facility. I certify that: 1) I have reviewed the Report of Waste
Discharge and the Board Order; 2) the facility construction and discharges from the site have not
substantially changed; and 3) 1 will notify the Board of any matenial change in this facility, and change in

the amount, type or manner of waste discharge or any future change in the facility owner or operator.
\

Signature (New owner/operator) : (Date)
gearlm Vavum Minocads Oberos dons, loe . 760 -372-3/37
(Company name, if z{ppropnate) v (Telephone number)
PO Box 307 _Teena (A 93592
(Mailing address) (City, State, Zip code) »

(FOR REGIONAL BOARD USE ONLY)

Transfer recommended Date Transfer recorded Date

Transfer approved , Executive Officer Date

cgT: forms/Board Order Transfer Request Form
(Rev. 11/03) ‘

California Environmental Protection Agency

m .
) Reécycled Paper




SEARLES VALLEY MINERALS
16 Maple Avenue
Montvale, New Jersey 07645

Tel.: 201-391-9394

March 23, 2004 N  Fax: 201-802-1409
’ ' ' e-mail: dowd@svminerals.com

Ms. Cindi Mitton :
California Regional Water Quality Control Board
Lahontan Region

15428 Civic Drive

Victorville, CA 92392

Re: IMC Chemicals Inc.

Dear Cindi:

I am a Vice President, Assistant Secretary and Corporate Counsel of Searles Valley
Minerals Operations Inc. 1 write to the California Regional Water Quality Control Board,
Lahontan Region, to clarify the current status of the company that was formerly named
IMC Chemicals Inc.

On March 19, 2004, IMC Global Inc., a company that formerly indirectly owned 100% of
IMC Chemicals Inc., competed the sale of 80.1% of the outstanding shares of the capital
stock of IMC Chemicals Inc. to affiliates of Sun Capital Partners. As part of that stock
sale, IMC Chemicals Inc. changed its name from “IMC Chemicals Inc.” to “Searles
Valley Minerals Operations Inc.”. Enclosed for your information is a copy of a
Certificate of the Secretary of State of the State of Delaware dated March 22, 2004
certifying that on March 19, 2004, the name of the company was changed from IMC
Chemicals Inc. to Searles Valley Minerals Operations Inc. Also enclosed for your
information is a copy of the Certificate of Amendment to the Certificate of Incorporation
of IMC Chemicals Inc. that was filed with the Secretary of State of Delaware and that
changed the company’s name. '

This was the sale of stock, not of assets. The company that owned and operated the
assets in Searles Valley prior to March 19, 2004 is the same company that owned and
operated those assets on and after March 19, 2004. It only changed its name.

Very truly yours,

enc.




; m/e

The First State

PAGE 1

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "IMC CHEMICALS INC.",
CHANGING ITS NAME FROM "IMC CHEMICALS INC." TO "SEARLES VALLEY
MINERALS OPERATIONS INC.", FILED IN THIS OFFICE ON THE
NINETEENTH DAY OF MARCH, A.D. 2004, AT 6:58 O'CLOCK P.M.

A FILED COPY OF THIS CERTIFICATE HAS BEEN FORWARDED TO THE
NEW CASTLE COUNTY RECORDER OF DEEDS.

Harrlet Smith Windsor, Secretary of State
AUTHENTICATION: 3003886

2232521 8100 Qo
040207192 Bacad DATE: 03-22-04




State of Delaware
Secretary of State
Division of Corporatians-
Delivered 06:58 PM 03/19/2004
FILED 06:58 PM 03/13/2004
SRV 040207192 - 2232521 FILE

CERTIFICATE OF AMENDMENT
TO
CERTIFICATE OF INCORPORATION
~ OF
IMC CHEMICALS INC.

Matthew J. Dowd certifies that he is the Assistant Secretary of IMC Chemicals
Inc., o Delaware corporation (the “'Corporation™) and that the Certificate of Incorporation of the
Corporation is hereby amended in accordance with Section 242 of the General Corporation Law
of the State of Delaware (the “DGCL") and adopted by the sole director of the Corporation, to
read as follows in full:

FIRST: That the Certificate of Incorporation of the Corporation be, and
hereby is, amended by deleting Article First in its entirety and substituting in lieu thereof a new
Article First to read as follows:

“FIRST: The name of the Corporation is Searles Valley Minerals Operations Ine.”

SECOND:  That the sole director of the Corporation approved the foregoing
amendments by unanimous written consent pursuant to the provisions of Sections 141(f) and 242
of the DGCL and directed that such amendments be submitted to the stockholders of the
Corporation entitled to vote thereon for their consideration, approval and adoption thereof.

TEIRD: That the stockholders entitled to vote thereon approved the
foregoing amendments by written consent of its majority in accordance with Sections 228 and
242 of the DGCL. -

IN WITNESS WHEREOF the undersigned does hereby certify under penalties of
perjury that this Certificate of Amendment to the Certificate of Incorporation of the Corporation
is the act and deed of the undersigned and the facts stated herein are true. :

IMC CHEMICALS INC.

oy Gl bl

Matthew JS‘?€
Assistant Secretary

NY1-2122136v!




- Bee:

Jim Jackson

David Springmeyer
Denise Kirchner
File




April 8, 2002

Ms. Cindi Mitton, P.E.
Senior Engineer ‘
Mono/Owens Watersheds Unit

- California Regional Water Quality Control Board ' /’/7 //215 /anf &

Correspondence via e-mail

RESPONSE TO COMMENTS ON MY “REPORT ON THE MORTALITY OF

BIRDS AT SEARLES DRY LAKE BED, AND EVALUATION OF SEARLES LAKE
BED AS AVIAN HABITAT, FEBRUARY 27, 2002”

.. IT'have reviewed your comments on my report, and would like to provide the following
additional information in numbered format, reflecting the number order of the comments
~ you prov1ded in your April 5, 2002 letter to Mr. Arzell Hale.

1.

~ the raw data in Appendices B and C, which were the DF&G hydrocarbon
- analyses, and the Frontier Geosmences trace mlnerals analyses.

The “limited tox;cologlcal data was included in my report as Tables 2 and 4, with

The bird pool was completed in early May 2001, and was filled by May 11,2001.
No specific monitoring studies have been conducted at the bird pool, but are
planned as part of the Settlement Agreement with DF&G. These studies will be

“conducted jointly by IMCC and DF&G. The birds collected for the pathology

evaluation were primarily birds captured on the process ponds. No birds were
collected from the bird pool, as these birds have all appeared healthy. All of the

~ birds collected for the pathology study were obtalned from July 4, 2001 through

December 10, 2001.

I have prepared three graphs in a separate attached Excel file titled: Sodium-trace
element ratios. Each graph gives the ratios of each bird, and compares ratios with
the ratio of elements in the brine ponds. For Na/As, every bird has a lower ratio
than the brine ponds, although there is considerable variation between birds. For
Na/Se, every bird has a much higher ratio than the brine ponds. The ratios for

- Na/B span the ratio for the pond. The three graphs demonstrate clearly that every

bird is very different from the brine pond mixture of salts, and the salts in the
livers of the birds are similar to other studies of trace minerals in birds, and not
similar at all to the salt mixtures in the brine ponds. The graphs illustrate that the
birds did not ingest significant quantities of brine.

I prepared a report on the species differences in vulnerability to injury on the
process ponds in July of 2001. I have included a table from that report ina
second Excel file titled: Species Vulnerability. The Table compares the number
of birds estimated to have visited Searles Dry Lake with the number of birds
recovered from the brine ponds. Some species visited Searles Valley in high

numbers with no instances of injury or mortality. Individuals of other species



were recovered much more frequently in relation to their abundance at Searles
Valley. Shorebirds and white pelicans were never observed to be injured by
brine. Diving ducks, pied-billed grebes loons, cormorants, and coots appear to be
particularly vulnerable to dehydration injury on the brine ponds. Other ducks,
such as mallards, shovelers, teal, and gadwalls are less sensitive, as they do not
dive below the surface of the brine as an escape behavior. The numbers listed in -
the table are not the same as in the EREMICO report, as the period of time
~ studied for this report was Sept 21, 2000- June 30, 2001. More birds were :
" included in the EREMICO report, which extended to Sept. 17, 2002. I believe the
‘trends in vulnerability are not dlfferent for the longer period. '

1 have reviewed many of the reports from various Playa Lake Symposia heldat
Texas Tech University over several years. More than 25,000 playa lakes occur in
Arizona, New Mexico, Texas and Oklahoma, and they vary greatly in the salinity
of the waters. Most are fresh or only slightly brackish, while some are saturated
brine such as Searles Dry Lake. The attached paper by D.B.Pence, “The Effects of
Modification and Environmental Contamination of Playa Lakes on Wildlife
Morbidity and Mortality” from the 1981 symposium describes the Texas
situation, with 19,000 playa lakes, both freshwater and saline. There are not
many studies of highly saline lakes, but the best is the study I referenced in my
report, the Dien et al study of Laguna Toston in New Mexico. I will bring a hard
copy of the report with me to the meetings. The second attsached report by Leslie
- Dierauf, “Wildlife in the Playas: Environmental Challenges and Solutions”
describes some of the highly saline lakes, and the disease problems associated
with many of the playa lakes.

. Page 9, Section IV.A of my report gives an assessment of the total mortality on
Searles Lakebed. 1assumed in that paragraph that the total number dead birds is
within a factor of 2 of the number of recovered birds. I believe the estimate made
by DF&G is 486 bird mortalities for the year. This estimate is exactly in line with
my estimate of a factor of 2 from the collected numbers of 155-299.

. The effectiveness of hazing is quite variable between species of waterfowl. This
has been found by USFWS (Larry Clark, Nat. Wildlife Research Center, CO) on
the Jim Bridger Power Plant site in WY. Grebes and Ruddy ducks are very -
difficult to haze off of brine ponds, and represent a very high proportion of bird
deaths there. The situation is similar on the Searles process ponds. Diving birds
prefer to dive rather than to fly when hazed, making them more vulnerable to the
dehydrating conditions. I will bring reprints of the Stevens and Clark hazing
paper that describes the situation on the Jim Bridger Power Plant ponds.

The period of my report occurred during a period of continuous hazing, and
IMCC plans to continue hazing birds from the ponds in perpetuity. Ibelieve
hazing has substantially reduced the avian mortality on the process ponds,but I -

have not made a comparison to the un-hazed condition, and cannot quantify the
statement.



7

The number of birds observed landing on the lake and leaving is essentlally the
number of birds observed by EREMICO. My calculation of bird use on the
ephemeral and process brines is 30,455 birds for the year. The number of -
waterfowl was 21,124 durmg the one-year EREMICO study. The number of
mortalities on the lake was in the order of 299-486, which is 1-2% of estimated

~ birds. Ido not believe the “waters” on Searles Lake provide benefit to the

migrating birds, other than a resting place. Stressed birds during migration will

become more dehydrated and less fit resting on hot, hypersaline brines. If they do
not leave quickly, they will die.

1 reported the water quality of the ephemeral ponds in tables 7, 10, and 11of
Appendix D in my report. 1 also believe waterboard staff (Dunn) has made an

extensive study of the salinity of the ephemera] waters, which should compare
with the data given in the report.

The bird usage of the ephemeral waters has not been as well documented as the
process ponds, and birds cannot usually be recovered from the ephemeral waters,

~ because the salt crust at the periphery is treacherous, and dangerous to negotiate. I‘

do not know whether the raw data from the EREMICO report differentiates

~ between the ephemeral brine areas and the process ponds. If it does, this question |

_could be addressed. I don’t think the chemical characteristics of the ephemeral

brines would be different from the process ponds in terms of avian survival. Both

are highly saline, cannot be ingested safely by birds, have no living mvertebrates

to eat, and are high temperature 11qu1ds during most of the year.

The “adverse conditions multiplier” is my own attempt to estimate the
environmental conditions and potential for avian survival in Searles Valley, My
basic presumption is that an area like Searles Valley has very hostile conditions
adverse to the survival of transient migrating birds. Birds cannot remain in Searles

" Valley more than a few hours without markedly increasing their risk of

dehydration and death. The study of Dein et al indicated that all birds died after

11 to 51 hours exposure to Laguna Toston, NM, and I believe the same would
occur at Searles valley. It is very difficult to quantify'the magnitude of this sort of
environmental hazard, but Searles Valley is clearly more hazardous than a typical

- freshwater wetland. My guess is 3-10 times as dangerous, but it is a guess.

- 10.

The birds captured alive were clearly in trouble on the process ponds. Otherwise
they would not have been able to be caught. Dehydration would have killed all of

~ them, if they could not have flown away to find water. Atleast 23%6 were

debilitated with other diseases or parasites that probably caused the birds to

remain in Searles Valley when they should have continued on migration. Some of
these might have been included in the salt toxicity group, even though the root
cause of their being unable to get out of Searles Valley was another disease. 25%
is about the proportion of sick birds dying of disease on California refuges in the
study that I cited. The pathology reports showed 54% of the birds dying of
dehydration/salt poisoning, and 23% dead of unknown causes. Dehydration,

stress, and heat stroke all could have contributed to these deaths, and the
dehydration could have been masked by successful fluid therapy. However, if the
birds were successfully re-hydrated, why did they die? 1believe stress killed



‘ - most of these birds, as they were almost all teal. Stress from handling, intubation,
- dehydratlon food deprivation, and heat stroke all could contribute.

1 hope 1 have adequately addressed your questlons and will talk with you agaln on
Wednesday, during the tour of Searles Valley. 1 will be travehng on Tuesday, and at
Trona on Wednesday

Sincerely,

- Michael Fry.



. » Table 8: EVALUATION OF BIRDS DYING AT SEARLEs VALLEY:
, COMPAR(SON OF NUMBER OF DEAD BIRDS WITH NUMBER OF BIRDS AT RISK IN SEARILES VALLEY
September 21, 2000-June 30, 2001

BIRD SPECIES CALCULATED NUMBER OF DEAD BIRDSAS PERCENT
BIRD-DAYS DEAD BIRDS OF TOTALBIRD-DAYS
Common Loon ' 4 . 1 25.0
. Eared Grebe : 526 8 15
‘Homed Grebe o ' 12 0.0
Pied-billed Grebe v ‘ 1 ‘ 7 63.8
Western and Clarks Grebe 48 0.0
- American White Pelican 1857 0.0
Double crested Cormorant 0 0.0
Black-crowned Night-heron 1 0.0
Cattle Egret : 8 0.0
Great Blue Heron 14 - 0.0
Great Egret 16 0.0 .
.Snowy Egret o - 69 0.0
White-faced ibis* - 43 0.0
American Coot - 31 ' 11 355
American Widgeon 69 0.0
anada Goose 35 . 0.0
Gadwall " 114 0.0
. Mallard - . . , . 88 -4 4.5
Northern Shoveler 64 1 1.6
Northem Pintail . 25 0.0
Snow Goose 180 0.0
total teal ‘ _ 182 - 4 2.2
Bufflehead ) 42 2 4.8
Canvasback . . 33 0.0
Red-breasted Merganser 4 0.0
Redhead - 28 ' 7 25.0
Ring-necked Duck 13 N 0.0
Ruddy Duck 61 - _ 2 3.3
Surf Scoter : 0 0.0
Hooded Merganser ' 0 1 >100
Common Merganser -0 1 >100 -
total scaup . ' 30 o 2 6.7
Killdeer 926 0.0
Semipalmated Plover 1 0.0
Snowy Plover 1591 0.0



.ble 8: continued

" BIRD SPECIES

American Avocet
Black-necked Stilt

Dunlin
Greater Yellowlegs
‘Lesser Yellowlegs
Red-necked Phalarope
Shorebird spp.
Willet
Wilson's Phalarope

- Total sandpipers

Bonaparte's Gull
California Gull
Forster's Temn
Guli spp.
Ring-billed Gull

American Kestrel
Peregrine Falcon
Prairie Falicon

merican Pipit

Bam Swallow
Belted Kingfisher
Black-throated Sparrow
Brewer's Blackbird
Cassin's Kingbird
Cliff Swallow

. Common Raven
European Starling
Flicker
Homed Lark -

" House Finch
House Sparrow
Rock Dove
Sage Sparrow

. Savannah Sparrow
Say's Phoebe
Swallow sp.
Tree Swallow
Violet-green Swallow
Western Meadowlark
Yeliow-rumped Warbler
Totals

SPECIES AT VERY HIGH RISK (MORE THAN 25% DEAD) IN RED

CALCULATED
BIRD-DAYS

2985
109

27
N

.

42
15

6
85

3493

27
460
-3
35
893

17
4

7

252
117

- 12
45
15

136

1170

174

0

623
15

107
11

6

75

67

6

4

24

12

4
17355

_ .}PEC;ES WITH MORE THAN 1% DEAD IN GREEN

NUMBER OF DEAD BIRDS AS PERCENT
DEADBIRDS OF TOTAL BIRD-DAYS

0.0
00

00
0.0
0.0
00
00
0.0
0.0
0.0

0.0
0.0
00
0.0
0.0

0.0
0.0
0.0

0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
o 0.0
1 >100
. 0.0
0.0
_ 0.0
1 9.1
o 0.0
0.0
0.0
0.0
0.0
0.0
0.0
. 0.0
65 0.37
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Sodium Selenium Ratios of Birds, ponds
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£ £ 4UFORNIATHE RESQURCES AGENCY
ARTMENT OF FISH AND GAME
INTH STREET

X 244209

SENTG, TA 24244-2090

$64-3621

July 11, 2002

VJA FACSIMILE and UPS/OVERNIGHT
Mr. Peter Hsiao
tforrison & Foerster, LLP

555 West Fifth Street
L.os Angeies, California 90013-1024

Re: Interim Settlement Agreement Between the California Department of Fish and
Game and IMG Chemicals Inc. |

Dear Mr. Hsiao:

Enclosed please find the above-reference document which has been executed by
Rebert C. Hight, Director, California Department of Fish and Game.

If you have any questions, please contact me at (916) 654-3821,
Sincerely,

NG sz W e 7

MICHAEL R. VALENTINE
General Counsel
Enc!osure

cc: Department of Flsh and Game

Ryan C. Todd, Staff Counsel
Office of Spill Prevention and Response

Alan Pickard |
Eastermn Slerra-inland Deserts Region
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Interim Settlement AgLeement

Between the California Department of Fish & Game and IMC Chemicals Inc

WHEREAS the Callfomla Department of Fish & Game (“DFG”), acting on
behalf of the State of California, and IMC Chemicals Inc. (“IMCC”) (collectively,
referred to herein as the “Parties” or individually as “Party”), have reached a tentative
settlement of the dispute between them regarding IMCC’s operations in the Searles
Valley and the protection of wildlife from those operations;

THEREFORE, in consideration of the mutual covenants contained herein, the
Parties agree to this Interim Settlement Agreement (“Agreement”) as follows:

A, ALLEGED DAMAGES & COSTS

1. IMCC will pay Natural Resource Damages and unpaid DFG oversight costs in
the total amount of $300,000. This amount will be used to assist in funding
the Harper Lake mitigation project or altemnative project. This amount will be
paid within one year of the DFG approval of the Section 3005 plan.

a.

IMCC will pay for operation and maintenance costs for pumping and
delivery of water, not to exceed $10,000/year, for the Harper Lake
project or the alternative project selected in Paragraph A.1.

The purpose of the Harper Lake project, or alternative project, is to
provide compensation and mitigation for bird mortality at Searles Lake.
The Harper Lake project, if implemented, is to provide habitat to
compensate for estimated loss.

B. LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD

1. The Parties understand that the Lahontan Regional Water Quality Control
Board (“RWQCB”) will designate $250,000 from its agreement with IMCC
(see ACL Order No. R6V-2002-0025) to the Harper Lake Project (or
alternative project).

‘a.

If Harper Lake proj ect costs less than $250,000, DFG will rebate the
difference between the actual costs and $250,000 to the RWQCB.

If the Harper Lake project cannot be initiated, an alternative project will
be selected by the DFG subject to consultation with the RWQCB
regarding the funding that the RWQCB will contribute to the mitigation
project. In addition, IMCC and DFG will jointly contact the RWQCB
and will use their respective best efforts to obtain the RWQCB’s consent
to provide the $250,000 from its agreement with IMCC to the Harper’s

Lake project (or alternative project).



C.  WILDLIFE IMPACT AVOIDANCEMEASURES

1. IMCC will maintain the avoidance measures as described below:

a. Hazing

(l) -

)

3)

Operate propane cannons or devices for a similar purpose
selected by IMCC in the vicinity of where birds have been
observed.

Maintain 'netting at existing areas, including channels leading
from the facilities to the ponds.

Continue using the Mylar hazing system in place along both
the channels and at high-use areas of the ponds. Further
intensity of hazing, in addition to the above measures, has not
been demonstrated to achieve any increased effectiveness.

'b. Bird Resting Pond

(M

Continue the operation of the artificial bird resting pond.

- ¢. - Bird Rescue and Rehabilitation

1a-548997 -

(1)

@)

3)

IMCC’s personnel will conduct active bird rescue for birds
identified during daily inspection of the site. The Section
3005/3800 mitigation plan shall specify the time, duration,
frequency, and geographic extent of the inspections.

For a seasonal period of increased bird sightings _
(approximately twelve to fifteen continuous weeks per year),

'IMCC will supplement its rescue team by contracting for the

on-site presence of the International Bird Rescue Research
Center (“IBRRC”), or other such organization acceptable to
the DFG, which will assume primacy during those periods for
conducting bird rescue operations. During the time of year
when IBRRC is not at the facilities, IMCC personnel trained
to use similar protocols will conduct the bird rescue
operations. For purposes of this paragraph, the seasonal
period will initially be based upon the study conducted by
Eremico in 2000-2001. Based upon 6bservations in the
following years, DFG and IMCC may agree to shift the
seasonal period to a different time period.

If an apparently stressed bird is detected, IMCC personnel will
attempt to capture that bird, wash it and provide water or other
fluids, and house the bird in a cage until it recovers. The bird



-~ will then be released or turned over to'a DFG warden or his or

" her designee. Birds that do not survive will be turned over to
a DFG warden (or designee) and appropriate chain of custody
forms completed. ' '

4) IMCC will provide a monthly report to the DFG indicating the
number of birds recovered alive and dead, and its success rate
in rehabilitating birds. '

D.  TAKELIMITS

1. Habitat value created by mitigation activities at Harper Lake (or alternative
~ project) will serve as mitigation for future take. The proposed take limit for
‘each calendar year is 486 birds. Assuming some birds will not be discovered,
the take will be calculated by 210 dead birds discovered and in hand, each
identified by a bird carcass, by IMCC’s rescue team, IBRRC (or its approved
replacement). This maximum annual number of bird loss/take will be part of
the 3005/3800 Mitigation Plan provisions.

- 2. Additional mitigation may be required, according to the following calculation.
- After five years from the effective date of this agreement, the annual take of
birds in hand for that five year period shall be averaged. To account for
variables beyond the control of IMCC, if the average take for the five year
period exceeds 15% of 210 birds in hand per year, DFG may require
additional mitigation in the form of an additional payment by IMCC to DFG.
- This payment for additional mitigation shall be assessed at $218 per bird, for
“each bird in hand taken in excess of 5% over 210 birds per year for the five
‘year period. The five year period will be computed using calendar years, and
shall be calculated for each year after five years from the effective date of this
agreement. Notwithstanding the preceding sentence, if the 15% limitation is
- exceeded for any five year period as calculated above, and the DFG requires
additional mitigation under this paragraph, the next five year time period to be
calculated will commence immediately after those years, so as to exclude
those years for which IMCC has already made an extra mitigation payment
~under this paragraph.

3. The Parties agreé that the number of annual bird deaths of 210 referenced
above was determined by actual recovery of carcasses in joint studies
undertaken by IMCC and DFG over approximately the last two years.

E. O
1. The DFG acknowledges that due to improvements in operational efficiencies

by IMCC, at the present time oil is no longer the significant cause of bird
injury at Searles Lake.

© 1a-548997



“F.  SUPPORT OF SETTLEMENT -

1.

DFG will use its best efforts, including assisting in arranging for meetings
with, attending meetings with, and sending communications to the U.S. Fish
& Wildlife Service (“FWS”) to explain the legal, regulatory and biological
basis for the settlement,-to help obtain concurrence by the FWS to support the

_settlement as a resolution of all wildlife claims by the state and the FWS, if

any. If such concurrence is not obtained, the parties will meet and confer
regarding next steps.

G. INTERIM ACTIONS

1.

For the interim period until all of the tenns’vof this settlement can be
implemented, the Parties agree to enter into this interim agreement. The
settlement will be finalized by the DFG approval of the Section 3005/3800

plan and payment of $300,000 to DFG by IMCC. The DFG response action

will be held in abeyance from Febru'ciry 14, 2002 forward, and IMCC will pay
DFG’s costs up to February 14, 2002, If this agreement does not materialize
into an approved 3005/3800 mitigation plan within 180 days from the date this
Agreement is signed (90 days for the preparation of the plan by IMCC, and 90
days for CEQA compliance and DFG’s consideration and decision), DFG will
not be precluded from asserting its reasonable costs and claims, if any,
incurred during the interim period (with the exception of oversight costs
during the time period of the delay, which are waived by DFG), and IMCC

will not be precluded from asserting any defenses or claims.

H. SECTION 3005/3800 PLAN

1.

la-548997

IMCC will submit its Section 3005/3800 plan, encompassing the elements of
this Agreement, to DFG within 90 days of the execution of this agreement.
The DFG will issue a decision on the Section 3005/3800 plan within 90 days
of its submittal to the DFG. Any delay by DFG in issuing its decision shall,
notwithstanding any other provision of this agreement, constitute a waiver by
DFG of any claim for oversight costs during the time period constituting the
delay. The Parties agree that the provisions of Section 3005(b)(4) will be
incorporated into the Section 3005 Plan. The Parties will confer about the
avoidance measures in 10 years, to review the avoidance measures in light of
experience at the site, increased information or changes in science or .
technology applicable to the avoidance or overall reduction methods, and will
incorporate feasible, proven and cost-effective changes to those measures if
such new or improved technology is developed. The Parties further agree that

- DFG is the lead agency under CEQA, and IMCC will arrange for compliance
‘with CEQA, including preparation and submittal to DFG a proposed draft

document and DFG will exercise its independent discretion over the
document. The Parties acknowledge that DFG has discretion to consider and
approve the Section 3005/3800 plan in its entirety, and to comply with all
other responsibilities under CEQA and other laws, and that this interim



agreement is intended to work in cooperation with DFG, not in conflict with
, DFG s exercise of its dlscretlon and legal obhgat)ons

2. The Parties understand and agree that a Section 3005/3800 mmgatlon plan
will not and cannot authorize the take of species which are endangered,
threatened, or are candidates for such listing, except as may otherwise be
authorized by law, including but not limited to fully protected species (Fish &
Game Code sections 3511, 4700, 5050 and 5515).

3. The approved 3005/3800 plan represents the DFG’s acknowledgment that

IMCC has undertaken the appropriate avoidance measures for its facilities

~ located in Searles Valley, based on the information known by DFG at this
‘time. .

1. BENEFICIAL USE DESIGNATION

1. DFG will support, or not oppose, re-designation of the percolation ponds, the
dredge ponds, other existing process ponds and brine ponds, and certain other
hyper-saline areas from the current beneficial use designation as “WILD -
Wildlife Habitat™ to an alternative designation to reflect the fact that such

- areas are not “WILD” habitat. DFG reserves its right to comment on the
proposed redesgination in a manner consistent with this Agreement.

J.  INSPECTIONS

1. The DFG will be not be denied access to IMCC’s areas of the lake bed for
compliance inspections and monitoring upon reasonable notice to IMCC

K. - RELEASE FOR PAST ACTIVITIES AND FUTURE COVENANT NOT TO
: SUE

1. IMCC will receive a release and covenant not to sue for liability under the
Fish & Game Code for past discharges in compliance with the Waste
Discharge Requirements to Searles Lake; and for future take in compliance
with the 3005/3800 plan.

L. EXECUTION

1. The Parties will jointly prepare and execute this settlement agreement by July
14,2002. This time period may be extended by mutual written agreement.

2. If the Section 3005/3800 plan is not approved, the Parties will meet and confer
regarding next steps.

M.  TOLLING AGREEMENT

1. The Parties will enter a tolling agreement that will be effective as of February
14, 2002.
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NO ADMISSIONS
1. The execution of this Agreement shall in no way operate as a waiver_' of
responsibility, or as an admission any issue of fact or law, or of involvement,
liability, responsibility or fault, or proportionate share thereof, m regards to
any claim or defense on the part of either Party. '
0. PARTIES BOUND BY THIS AGREEMENT
1. This Agreement shall be binding upon, and for the benefit of, the Parties and
their respective affiliates, parent and subsidiary corporations, agents, assigns,
successors in interest, merger entities, officers, directors, employees, heirs,
shareholders, attorneys and representatives. :
'GOVERNING LAW
1. This Agreement shall, in all fespects, be interpreted, e_rifo,rced,' and governed-
by and under the laws of the State of California. :
Q. NOTICES
1. Any notices to be given under this Agreement shall be givén by mail and by

facsimile. Notice shall be deemed given on the date received by the other
party. Notices shall be addressed as follows:

If to the California Department of Fish & Game:

General Counsel ,
Legal Affairs Division

Department of Fish and Game

Office of Spill Prevention and Response
1416 9" Street, 12" Floor

Sacramento, CA 95814

Phone: {916) 654-3821

Fax: (916) 654-3805

Regional Manager

Eastern Sierra and Inland Deserts Region
Department of Fish and Game

330 Golden Shore, Suite 210

Long Beach, CA 90802

Phone: (562) 590-5159

Fax: (562) 590-5192



If to IMC Chemicals Inc.:

Peter Hsiao

Morrison & Foerster, LLP -

555 West Fifth Street, Su1te 3500
Los Angeles, CA 90013
Phone: (213) 892-5731

Fax: (213) 892-5454

Arzell Hale
Larry Trowsdale

- IMC Chemicals Inc.
13200 Main Street
Trona, CA 93592
Phone: (760) 372-2042
Fax: (760) 372-2130

 R. INTEGRATION CLAUSE

1. This document contains the entire integrated agreement between the Parties
regarding the subject matter addressed herein, and supercedes any other
written or oral statement, promise, or inducement. This agreement may not be
enlarged, modified, or altered except in writing signed by the Parties.

IN WITNESS WHEREOF, the Parties enter into this agreement to be effectlve as
of February 14, 2002.

California Department of Fis Game IMC Chemicals Inc.

MO W By: O’V\/M/( w
Robert Hight, "Director ' Arzell Hale

Date’:?'//‘oy_, Date: QM Qf S ot 2
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Kenhedy/Jenks Consultants

Engineers & Scientists
2151 Michelson Drive

’ Suite 100
15 March 2002 Irvine, California 92612-1311

949-261-1577
FAX 949-261-2134

Ms. Cindi Mitton
Senior Water Control Resource Engineer

California Regional Water Quality Control Board — Lahontan Region
15428 Civic Drive
Victorville, CA 92392

Subject: Evaluating Hydrological Resources Within The Searles Valley
Hydrologic Basin -
IMC Chemicals Inc. _
Trona, San Bernardino County, California
K/J Project Number 004013.13

Dear Ms. Mitton:

In accordance with a request from the Regional Water Quality Control Board — Lahontan Region
(Board) as an action item from the 11 April 2001 meeting between the Board staff and IMCC,
and the Board's “Concurrence With Proposed Work Plan....” Dated 17 May 2001,
Kennedy/Jenks Consultants hereby transmits the subject Report on behalf of IMC Chemicals
Inc. This report was requested by the Board to produce data that may support IMCC’s request
for site-specific designations for beneficial uses for Searles Dry Lake.

Should you have any questions regarding this Work Plan, please contact Larry Trowsdale of
IMCC at (760) 372-2042 or Bruce Thomas at (949) 261-1577.

Very truly yours,
KENNEDY/JENKS CONSULTANTS

A3aonn

R. Bruce Thomas, P.E.
Project Manager

Enclosures

cc: Mr. Charles Hungerford, Heller Ehrman (w/ attachments)
Ms. Darlene Ruiz, Hunter-Ruiz (w/ attachments)

Mr. Larry Trowsdale, IMCC (12 copies w/ attachments) v

i\projects\imc\004013.13--searlesvalleyhydrogeologicalstudy\reportireport lot rwgcb.doc
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IMC Chemicals Inc.

EVALUATING HYDROLOGIC RESOURCES
WITHIN THE SEARLES VALLEY

HYDROLOGIC BASIN

submitted to:

California Regional Water Quality Control Board
' Lahontan Region

March 2002

on behalf of:

IMC Chemicals Inc.
13200 Main St.
P.O. Box 367

Trona, CA 93592

prepared by:

Kennedy/Jenks Consultants

2151 Michelson Drive, Suite 100
Irvine, California 92612-1311

K/J 004013.13
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IMC Chemicals Inc.

'EVALUATING HYDROLOGIC RESOURCES

~ WITHIN THE SEARLES VALLEY

HYDROLOGIC BASIN

submitted to:

California Regional Water Quality Control Board
' Lahontan Region

March 2002

on behalf of:

IMC Chemicals Inc.
13200 Main St.

P.O. Box 367

Trona, CA 93592

prepared by:

Kennedy/Jenks Consultants

2151 Michelson Drive, Suite 100
Irvine, California 92612-1311

\I Pé’terg. Murphy, R.G.
Senior Geologist

. Bruce Thomas. (Civil)
Project Manager

K/J 004013.13
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1 Introduction

This Report has been prepared by Kennedy/Jenks Consultants (Kennedy/Jenks) of irvine,
California, on behalf of IMC Chemicals (IMCC) in response to a request from the Regional
Water Quality Control Board-Lahontan Region (LRWQCB), as an action item from the 11 April
2001 meeting and the LRWQCB's concurrence letter dated 17 May 20001. The report provides
hydrologic background and data to support IMCC'’s request for a change in site-specific
designation for Searles Dry Lake in the Benéficial Use Plan. For the purposes of discussion,
the area for which the change in site-specific designation is.requested is referred to as the
Searles Dry Lake Brine Area. The approxnmate limit of the proposed Searles Dry Lake Brine
Area is shown in Figure 1.

1.1 SITE DESCRIPTION

The IMCC Trona, Argus, and Westend Plants are located near the City of Trona, San
Bernardino County, California within T25S, R43E, MDB&M in the Searles Valley Hydrologic
Area (Figure 1). IMCC manufactures soda ash and boron chemicals from minerals and
chemicals extracted from the saline mineral body below Searles Valley. Searles Valley is
located within California’s Mojave Desert and contains a rich source of diversified minerals and
chemicals that are used in the production of IMCC products.

‘ 1.2 BACKGROUND

IMCC currently owns and operates the Trona, Argus and Westend Plants. The plants have
operated since the early 1900’s under several prior ownerships. Most recently, in 1998 IMC
Global purchased the plants from North American Chemical Company and renamed the
company IMC Chemical. North American Chemical Company had taken ownership from Kerr-
McGee Chemical Company in 1990. The Trona facility is a brine processing facility that
produces various boron products from influent brine. At the Trona facility, influent brine is
contacted with a solvent (similar to kerosene) and mixed with a proprietary organic extractant in
a liquid-liquid extraction system to form boric acid. The partially depleted brine effluent is then
treated to remove residual hydrocarbon compounds and discharged to the Percolation Pond.
At the Argus facility, the partially depleted brine effluent, after beneficiation to produce soda
ash, is returned to the surface (Percolation Pond via the Dredge Pond) and subsurface (via
direct re-injection) of Searles Lake.

Brackish water resources are present in and produced from the alluvial aquifers at locations
between the saline deposits and the adjacent mountain ranges. Three well fields provide about

three-quarters of the non-brine water used in the basin: Valley Wells on the north, the Golf
Course well in the former Argus Well Field on the west, and the Brackish Well Field on the
south. The remaining water resources are imported from wells located in Indian Wells Valley to
the west. Prior to importing this water, mining operations in the valley used spring water
collected from numerous springs that issue from bedrock in the Argus Range north and west of
Trona.
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1.3 GENERAL SITE GEOLOGIC SETTING

Searles Lake is the third lake in a chain of many large pluvial lakes that were developed during
the Quaternary Period, in the Basin and Range area of eastern California. Searles Lake was
formed by the overflow of China Lake and was host to a sequence of large ephemeral lakes for
much of the last 3.2 million years (M.Y). Searles Lake was also the final destination for Owens
River water for most of the Quaternary. Searles Lake occasionally drained to the east, into the
Panamint Valley, where Panamint Lake was formed as a consequence of Searles Lake
overflowing (Smith and Street-Perrott, 1983).

Searles Lake is located between two dominant phyS|ograph|c features, the Argus Range to the
west and the Slate Range to the east. The Garlock Fault is located about 15 miles south of the
site and is the dominant tectonic feature in the vicinity of the site. The general stratigraphy in
the vicinity of the site consists of evaporites, flood plain and marsh saline deposits, and gravel
derived from the erosion of older alluvial fan deposits. Sediments found below the Searles
Lake lakebed consist of silts and clays where the former lake was deepest; calcareous sand
and silt found along the flanks of the basin; gravel, sand and tufa deposits near the margins of
the lake; and evaporite salt layers that were deposited as lake levels declined (Smith and
Street-Perrott, 1983). Low lying portions of the Searles Dry Lake lakebed are subject to
ephemeral inundation during periods of high precipitation or rising groundwater.

1.4 PURPOSE AND OBJECTIVES

The purpose of the hydrologic resources investigation is to provide the Board with background
hydrogeologic information in support of IMCC’s request for a change in the site-specific
designation in the Beneficial Use Plan. The investigation is qualitative and semi-quantitative in
nature and relies largely on historical information collected by others. Data new to this
investigation include the limited analytical testing of groundwater from six Argus Range springs.

1.5 SOURCES OF HYDROGEOLOGIC DATA

- Several sources of hydrogeologic information were available during the preparation of this

hydrogeologic investigation including:
1) References obtained from the Searles Valley Historical Society.

2) Previously published reports, most prominently a hydrogeologic investigation of Searles
Valley by Errol L. Montgomery & Associates, Inc. (Montgomery).

3) IMCC files and discussions with IMCC personnel. In particular, Kennedy/Jenks had

several extended discussions with James Fairchild and Michael Lovejoy. Michael
Lovejoy is currently a consultant to and was formerly an employee of IMCC.

4) Spring water quality data from the United States Navy, China Lake Naval Weapons
Center. v

5) Spring water quality data for seléctéd Argus Range springs collected as part of the
current investigation.

Evaluating Hydrologic Resources Within
The Searles Valley Hydrologic Basin | IMC Chemicals Inc. Kennedy/Jenks Consultants
[:120001004013.00004013.13 yhydrogeostudy\00401313.001a.doc ) March 2002/ Page 2




The hydrogeologic setting of Searles Valley is described by Montgomery in a report titled
“Hydrogeologic Conditions, Searles Lake Area, Inyo and San Bernardino Counties California”
(Montgomery, 1989). This report was prepared for Kerr-McGee Chemical Corporation and
summarizes the well and spring data for the Searles Valley available at the time the report was
prepared. The hydrogeologic conceptual model described in this report is based on the
hydrogeologic conditions described in Montgomery (1989). The original report contains
important tabular summaries of brine, well, and spring data that were ‘available at the time the
report was prepared.

1.6 REPORT ORGANIZATION
This report has been organized into seven sections:

e Section 1, presented above, provides a brief descrlptlon of the IMCC facility and the
project background

e Section 2 describes the hydrogeologic setting of Searles Valley.
e Section 3 describes the occurrence and movement of groundwater.
~ o Section 4 describes the occurrence of springs and the quality of spring water as
. documented by previous sampling programs and a limited spring sampling event

performed for this evaluation.

» Section 5 summarizes the result of the recently conducted ephemeral waters evaluation
and compares these brines to the spring sampling results.

e Section 6 provides a discussion of Searles Valley hydrology asit pertalns to the
- objectives of the investigation.

» References are provided in Section 7.
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2 Hydrogeologic Setting

2.1 BASIN DESCRIPTION

Searles Valley (Figure 2) is a north-trending structural valley that is bound by the Argus Range
on the west and north and by the Slate Range on the north and east. Maximum elevations in
the Argus and Slate ranges are 6,562 and 5,578 feet above mean sea level (msl), respectively.
The Garlock Fault is generally recognized as the southern limit of the groundwater basin,
however topographically, the surface water drainage area of the valley continues south of the
Garlock fault. The area of the Searles Valley drainage basin as shown in Figure 2 is estimated
to be about 693 square miles.

Searles Dry Lake occupies the central portion of the valley and is described by Montgomery
(1989) as a salt-encrusted playa that occupies about 41 square miles in the lowest part of
Searles Valley. Searles Dry Lake is at and below an elevation of approximately 1,625 feet msl.
The minimum elevation is about 1,621 feet msl.

Recognized sub-basins of Searles Valley Hydrologic Unit include:

¢ Teagle Wash, the southwestern extension of the basin that extends about 20 miles
southwest of the Pinnacles. The wash is flanked on the north and west by the Spangler
Hills and the south by the Lava Mountains and is occupied by broad alluvial fans that
slope northeastward toward the lakebed.

o Salt Wells Valley is a narrow, eastward sloping basin west of Searles Valley through
which State Route 178 (Trona Road) passes. Salt Wells Valley is connected to Searles
Valley through Poison Canyon. Surface drainage from China Lake to Searles Lake
during the Quaternary Period passed through this valley. -

Regional topographic relationships of Searles Valley with the adjacent valleys are illustrated in
the topographic contours shown in Figure 2. Searles Valley is flanked by Indian Wells Valley to
the west with a minimum valley floor elevation of about 2,165 feet msl and Panamint Valley on
the northeast with valley floor elevations that range from 1050 to 1730 feet msl.

2.2 HISTORICAL REFERENCES TO WATER IN SEARLES VALLEY

A review by IMCC of materials in the collection of the Searles Valley Historical Society identified
three books that make references to the occurrence of water in Searles Valley as described by
the first pioneers to enter Searles Valley. A summary of these references as they pertain to

water resources in the Searles Valley and Panamint ValIey areas (including numerous quotes)
is included in Appendix B.

The cited quotations clearly document the presence and temporal variability of fresh water
springs in the Slate and Argus ranges during late 1849 and early 1850. The quotations also
document how the pioneers attempted to reach the lake near the center of Searles Valley only
to find that: “When we reached the water we found it to be of a wine color, and so strongly
alkaline as to feel slippery to the touch, and under our feet.” Two other quotations note that the
lake contained both salt and borax. These early pioneers recognized that surface water on the
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floor of Searles Valley was not potable. One quotation suggests that one week after a
rainstorm, pioneers found the water on the valley floor was ... bitter brine instead of sweet
water.”

2.3 HYDROGEOLOGIC UNITS

Montgomery (1989) recognizes three primary hydrogeologic units in Searles Valley:
1) Alluvial Deposits
2) Saline Deposits
3) Bedrock Complex

Each of these units and important subdivisions of these units are described in the paragraphs
that follow. The lateral extent of the salihe deposits is illustrated in Figure 2. The bedrock
complex is exposed in the adjacent ranges, generally above an elevation of 2,500 feet msl.
The alluvial deposits are present between the bedrock complex and the saline deposits. The
vertical and lateral relationships among these hydrologic units are illustrated in cross section in
Figure 3 and discussed in the following sections.

2.3.1 Alluvial Deposits

Alluvial deposits (Figure 3) are loosely to moderately lithified clay, silt, sand, gravel, and
boulders that were derived from the adjacent mountain ranges and overlie the bedrock
complex. Near the basin margins the alluvial deposits consist chiefly of sand, gravel, and
boulders. Toward the center of the basin, the coarse-grained facies grades laterally into finer
grained facies which contain abundant silt and clay beds. The alluvial deposits are generally
thin where they approach the ranges and thicker in the central portion of the basin.
Montgomery (1989) reports that alluvial deposits encountered in wells north of Searles Dry Lake
were as thick as 1,280 feet and southwest of the lake the thickness of alluvium encountered in
two wells was 655 to 830 feet. Geophysical investigations (Mabey, 1956 and 1963) suggest
that the alluvial deposits are thickest toward the east side of the valley and may be several
thousand feet thick a few miles north of the Garlock fault. A seismic investigation performed by
the United States Navy (USN) Geothermal Project office in 1994 along the USN corridor across
Searles Valley reportedly indicates depths to bedrock in excess of 7,000 feet (Lovejoy, personal
communication 2001).

Where saturated, alluvial deposits may yield small quantities of water of various salinity classes
to wells. Four well fields are known to produce or have produced water from the alluvial

deposits. From north to south these well fields are: Valley Wells, Argus, Westend and South

Brackish well fields (Figure2). The production of groundwater from alluvial welis is descnbed in
Section 3.

2.3.2 Saline Deposits.

The saline deposits (Figure 3) are a sequence of interbedded mud and soluble evaporite strata
of lacustrine origin that grade laterally into the surrounding alluvial deposits. Evaporite strata
pinch out and a mud facies occurs around the periphery of the saline deposits. This mud facies
interfingers with adjacent alluvial deposits. Where saturated, saline deposits may yield large
Evaluating Hydrologic Resources Within
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quantities of brine to wells. Montgomery (1989) identified three important subdivision of the
. saline deposits:

a) The Upper/Lower Salt deposits are separated from each other by the Parting Mud and
separated from deeper saline deposits by the Bottom Mud.

b) The Mixed Layer as defined by Montgomery (1989) is the thick sequence of saline
deposits below the Bottom Mud that is comprised of at least nine recognizable layers,
each containing various proportions of evaporite strata and fine grained sediments that
are referred to as mud. The term Mixed Layer is more narrowly defined by IMCC to
include saline deposits to a maximum depth of about 400 feet below ground surface
(bgs) that are capable of being solution mined. This upper portion of the Mixed Layer is
referred to in this report as the “Mixed Layer.” The Mixed Layer below the practical limit
of solution mining is referred to as the deep Mixed Layer.

¢) The transition zone is an area on the periphery of the saline deposits in which the saline
and alluvial deposits interfinger.

The total thickness of the saline deposits may exceed 2,275 feet. Where present, the
Upper/Lower Salt deposits are about 100 feet thick. The thickness of the Bottom Mud is about
100 feet. The Mixed Layer and deep Mixed Layer comprises the remainder of the saline
deposits.

which minerals are extracted. Wells that penetrate into various portions of the saline deposits

‘ The Upper/Lower Salt deposits and the Mixed Layer production zone are the primary units from
are used to extract process brine and inject partially spent brine effluent.

Because the primary focus of the current investigation is the occurrence and quality of water
outside of the saline deposits, a detailed discussion of groundwater conditions in the saline
deposits is not provided in this report. The hydraulic relationships between the saline deposits
and the surrounding alluvial deposits are discussed in Section 3.

2.3.3 Bedrock Complex

The bedrock complex is exposed in the ranges that flank Searles Valley (Figure 2) and
underlies the alluvial deposits. In the Argus Range to the west, bedrock consists primarily of
moderately fractured granitic rocks. In the Slate Range to the east, bedrock is more
heterogeneous and consists of granitic igneous, metamorphic, volcanic, and sedimentary rocks
(Montgomery, 1989). '

Montgomery (1989) reports that two wells in the southwestern portion of the valley are drilled
into and have yielded some water from the bedrock complex. However, the primary evidence of
the occurrence of water in the bedrock complex is a series of springs located in the Argus
Range (Figure 2). Fewer springs are known to occur in the Slate Range. Springs in both the
Argus and Slate ranges typically occur hundreds of feet above the alluvial deposits and are
located miles from active mining operations. Additional information regarding the occurrence
and water quality of springs that flow from the bedrock complex is provided in Section 4.

: . Springs in the Argus Range cluster in locations that are generally north of the Wilson Canyon
‘ fault (Figure 2). South of the fault, elevations of the range are generally lower and springs are
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generally absent. The area between the Wilson Canyon fault on the north and Poison Canyon
on the south may be more heavily fractured and therefore permit some inter-connecting saline
underflow from Indian Wells Valley to Searles Valley through the bedrock complex (Mike
Lovejoy, personal communication, 2001). Evidence for this underflow includes the availability of
water formerly pumped from wells in the Argus and Westend well fields, and the presence of
seeps at the base of the Argus Range between Trona and Westend. The Pinnacles tufa
deposits are evidence of ancient groundwater flow through bedrock south of Poison Canyon
during the Quaternary Period. The volume of underflow from Indian Wells Valley to Searles
Valley that may currently be occurring in this area is unknown.
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3 Occurrence and Movement of Groundwater

3.1 GROUNDWATER FLOW SYSTEMS

Montgomery (1989) recognized two “independent” groundwater systems in Searles Valley:
1) The Upper/Lower Salt system and
2) A combination of the alluvial deposits and the Mixed Layer saline deposits.

The bedrock complex is not recognized by Montgomery (1989) as a separate flow system
because there is little known about the occurrence and movement of water in the bedrock
complex.

The suggestion that the Upper/Lower Salt system is independent of the alluvial/Mixed-Layer
system is based on the presence of a thick Bottom Mud and lateral changes in the salt facies to
mud facies that effectively isolate the salt layers from the surrounding alluvial deposits and the
underlying Mixed Layer. These muds have low hydraulic conductivity. However, leaky well
casings, improperly abandoned wells, and collapse features associated with solution mining are
potential hydraulic pathways through which groundwater flow can occur in the muds. IMCC
personnel cite boron and potassium chloride enrichment of Mix-Layer brines as evidence that
brine moves from the Upper/Lower Salt into the Mixed Layer (Fairchild, personal
communication).

Grouping the alluvial deposits and the Mixed Layer suggests that the deposits may have
aquitard interconnections. Montgomery (1989) recognizes that few wells are drilled into the
areas that these deposits interfinger and that little is known about the interrelationship of these
units.

3.1.1 The Upper/Lower Salt System

The movement of brine within the Upper/Lower Salt system can reasonably be assumed to be
driven by production activities that occur within the Searles Dry Lake Brine Area. The following
paragraphs describe the general relationship between the Upper/Lower Salt system and the
deeper alluvial deposit/ Mixed Layer system.

IMCC reports that away from production and injection well fields, hydraulic heads in the A
alluvial/Mixed Layer system are generally an inch lower than those in the Upper/Lower Salt
system. Given the low hydraulic conductivity of the Bottom Mud that separate these units, and

brine densities in the Upper/Lower Salt system that are 0.03 gm/cm greater than the Mixed
Layer brines, the small vertical differential in head would create the potential for downward
migration at very slow velocities.

Production activities in the Mixed Layer below the Upper/Lower Salt could induce vertical
gradients and therefore flow. Local changes in vertical hydraulic head can exist where brine
effluents are injected into or where brine is produced from the Mixed Layer. Injection wells
induce an upward hydraulic gradient and the potential for upward brine migration. Conversely,
Mixed-Layer production wells induce downward hydraulic gradients and the potential for
downward brine migration. IMCC reports that the largest production/injection induced vertical
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gradients occur in newly developed areas and decline as an injection/production area matures.
Thus, the increased potential for brine migration that may be induced by mining is transitory and

unlikely to result in brine migration from the Upper/Lower Salt system across the Bottom Mud
and into the Mixed Layer. ‘

3.1.2 Alluvial Deposit/Mixed Layer System

Although combined as a single unit, different processes affect the movement of brine and
brackish water in the alluvial deposits and Mixed-Layer.

3.1.2.1 Mixed Layer Flow

Within the upper 200 feet of the Mixed Layer, injection and production of brine alter the
hydraulic head and therefore alter brine movements in the vicinity of the injection/production
cells. Typically, these flow cells are created by parallel lines of injection and production wells
spaced up to 3,000 feet apart. Wells are typically spaced along these lines at 500-foot intervals
and the lines of wells may be up to 7,000 feet long (Personal communications, Mike Lovejoy).
These local flow systems occur within the Searles Dry Lake Brine Area and would appear to
have little or no direct affect outside this area. Indirectly however, the mining process results in
a net 20 to 40 percent loss of brine to the Percolation Pond where water is lost by evaporation
(Personal communications, Mike Lovejoy). This process lowers brine levels in the Mixed Layer,
increasing the horizontal gradient toward the Mixed-Layer saline deposits, and increasing the
potential for flow from the transition zone and adjacent alluvial deposits toward the mixed-layer
saline deposits. Given local changes in hydraulic gradient that occur because of
injection/production and the large area over which this recharge process operates, the changes
in horizontal gradients induced by this process are likely to be difficult to measure.

3.1.2.2 Alluvial Deposit Flow

Away from brackish water production areas, very few water level measurements are available
for the alluvial aquifer and therefore groundwater movemnents are inferred based on:

1) The hydraulic heads caused by the elevation of the a'djacent ranges relative to the valley

2) The tendency for groundwater recharge to occur during periods of rainfall in coarse
alluvial deposits closer to the range where ephemeral stream channels pass from
bedrock to alluvium -

3) The possibility of underflow from Indian Wells Valley into Searles Vélley through the
Argus Range south of the Wilson Canyon fault.

4) The apparent lack of a surface water and groundwater discharge areas from the valley.

Together, these conditions suggest that natural flow directions in the alluvial deposits are from
the ranges toward the saline deposits at the valley bottom. Superimposed on these natural flow
directions are the radial flow patterns caused by pumping from the brackish aquifer.

Montgomery (1989) drew “groundwater level contours” using fluid elevation data collected in
1988 from wells completed in both the alluvial deposits and the Mixed Layer of the saline
deposits. The contours provide an approximation of groundwater flow directions in the
alluvial/Mixed Layer system, but are limited by significant variations in the specific gravity of the
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brine that have not been corrected for. If applied, corrections for specific gravity would have the
affect of raising the water-table elevations and flattening the hydraulic gradients into the center
of the valley. :

Groundwater level contours prepared by Montgomery (1989) illustrate the expected
relationships and flow directions. Water levels are lowered in the vicinity of well fields that draw
from the alluvial deposits including: Valley Wells, Argus Wells, Westend Field and South
Brackish Wells. Between Mixed Layer injection and production wells, hydraulic gradients are
relatively flat and generally slope toward the production wells. Montgomery (1989) suggests
that the Wilson Canyon Fault might be a barrier to groundwater migration and cites differences
in the specific gravity of groundwater on either side of the fault as evidence of the barrier.

Groundwater elevation contours based on March 2000 water-level measurements in the alluvial
deposits are shown in Figure 2. While similar to the 1988 contours, the March 2000 contours
illustrate the general decline of water levels in the South Brackish pumping wells by as much as
200 feet since 1988 and more generally in this area by 70 to 80 feet.

3.2 WATER BALANCE CONSIDERATIONS

Figure 4 is a schematic cross section illustrating the movement of water in Searles Valley. This
schematic identifies the primary inputs, outputs and transfers of water within the basin. The
following sections briefly describe water gains, water transfers and water losses that are
significant to hydrogeologic resources in the Searles Valley.

~ 3.2.1 Water Gains

Known and suspected water gains in the Searles Valley include:

e Direct precipitation,

¢ Underflow/seepage into the basin from Indian Wells Valley through the Argus Range,
and

e Imported water from Iindian Wells Valley

Searles Valley is located in the Basin and Range geomorphic province of eastern California,
immediately north of the Mojave Dessert and in the rain shadow of the Sierra Nevada. National
Oceanic and Atmospheric Administration (NOAA) precipitation records for a recording station at
Trona for the period 1931 to 1997 document an average rainfall of 4.24 inches per year. The
maximum annual precipitation recorded during this period was 9.01 inches during 1941 (Figure
5). During the period of record for the Trona station, less than one inch of precipitation was

recorded during 1947, 1953, 1985, and 1989. Typically, seventy two percent of the annual
precipitation occurs in the months of November through March (Figure 6). Assuming the
average annual rainfall of 4.24 inches per year and a drainage basin area of 693 square miles,
precipitation inputs about 170,000 acre-feet of water per year. The percentage of rainfall that
infiltrates and recharges the groundwater system within the valley is unknown.

As described in Section 2, there is evidence of underflow through the Argus Range into Searles
Valley. The quantity of this underflow may be significant, but has not been estimated with
certainty. : '
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Water is imported into Searles Valley from Indian Wells Valley by pipeline. Figure 7 illustrates
that water was typically imported into Searles Valley from Indian Wells Valley at rates of 1,500
to 1,700 gpm during the period of 1990 to mid 2000. During the period of April 2000 to March
2001, the quantity of the imported water was 2,363 acre-feet.

'3.2.2 Intra-Basin Water Transfers
Known intra-basin water transfers that have indirect affects on the water balance include:

e Discharges from Argus and Slate Range Springs

» Brackish water pumped from wells in the South Brackish and Valley Wells well fields
and from the Golf Course well ‘

¢ Brine production, injection in the saline deposits and discharge to brine effluent ponds.

Argus Range springs within the Searles Valley Drainage basin were previously used by salt
production facilities as a water supply. Montgomery (1989) reports that the flow accumulated
from these springs fluctuated between 75 and 300 gpm. Assuming that the springs tapped for
the water supply represent about fifty percent of the spring discharge in the Argus Range, total
spring flow may range from 200 to 1,000 acre-feet per year.

Figures 8 and 9 illustrate the monthly rates of pumping that have occurred from all wells in the
South Brackish and Valley Wells well fields during the period of 1990 through mid 2000.
Production from the South Brackish well field has generally been at rates of 3,500 to

4,700 gpm. Monthly production from the Valley Wells well field has generally been at rates of
2,000 to 2,700 gpm. During the period of April 2000 to March 2001, water pumped from the
Valley Wells well fields and the Argus well was estimated to be 4,580 acre-feet. From the
South Brackish well field, during the same period, production of brackish water was estimated
to be 6,326 acre-feet. An estimated 600 to 800 gallons per minute of water is produced from
the Golf Course well located west of Trona (Fairchild, personal communication). Most of this
water is combined with production or process brine effluents and either injected or diverted to
the Dredge and Percolation ponds.

Salt production operations include:
* Pumping of brine from the Upper/Lower Salt and from the Mixed Layer
¢ Injection of process brine effluent into the Mixed Layer

* Return of brine effluent to the Dredge and Percolation ponds

o Percolation of brine effluent into the Upper/Lower Salt and loss of water from the ponds
by evaporation.

The estimated quantities of brine and water that were involved in these transfers during the
period of April 2000 to March 2001 are illustrated in Figure 4.
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3.2.3 Water Losses

Known water loses from the valley are by:

o Basin-wide evaporation
e Brine influent solar pond at the Westend Plant
e Brine effluent pond evaporation.

Montgomery (1989) reports that the potential evaporation rate for fresh water in the Searles
Valley is estimated to be 84 inches per year. Because fresh water is not available at the
surface of the valley for evaporation during the entire year, the total annual water loss through
freshwater evaporation is unknown. Shallow soil moisture that accumulates during wet periods
and a high percentage of water discharged by springs are likely lost by evaporation.

Montgomery (1989) reports that the evaporation rate for bines (e.g., Dredge and Percolation
ponds) near saturation is 41.5 inches per year. Because brine effluent ponds are present at the
site, this rate can be achieved over the surface of the ponds. Thus, the total annual water loss
through brine effluent evaporation is largely dependant on the size the brine effluent ponds.
The total annual water loss from evaporation on the brine effluent ponds is estimated to range
from 1,000 to 6,000 acre-feet per year.

Given that ephemeral waters are brine (Kennedy/Jenks, 2001), the brine evaporation rate also
applies to ephemeral waters, when present. The total annual loss of water by evaporation of
ephemeral waters is highly seasonal and has not been estimated.

3.2.4 Water Balance Summary

A comprehensive understanding of the water balance for Searles Valley is impeded by
significant uncertainties in:

e The net volume of infiltration from precipitation. The uncertainty is primarily the result of
the large difference between precipitation and evaporation. Annual precipitation of 4.24
inches per year could, on average, input 170,000 acre-feet of fresh water per year into
the basin. The evaporation potential for fresh water (84 inches per year) and brine (41.5
inches per year) could remove more than 10 times the volume input by precipitation.

¢ The volume of underflow through the Argus Range. A good estimate of the volume of
groundwater that enters Searles Valley from the adjacent Indian Wells Valley is not
available.

Although the details of water transfers within the basin are complicated by injection and
production activities, the net affect of these transfers increases the potential for evaporation of
water from the brine effluent.

A conservative estimate of water losses by evaporation from the surface of the brine effluent
ponds is 1,000 to 6,000 acre-feet per year, depending on pond area. Mass balance
calculations by IMCC for the period of April 2000 to March 2001 suggest that about 9,400 acre-
ft of water evaporated from the ponds. Annual evaporation from ephemeral ponds increases
the total evaporative loss by variable and undetermined amount.
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A comparison of water levels in the brackish aquifer during 1988 (Montgomery, 1989) and water
levels for March 2000 (Figure 2) suggest that declines have occurred under the influence of: 1)
long-term pumping and 2) seepage of brackish water in alluvial deposits into the Mixed Layer of
the saline deposits. The long-term, water-level decline in the brackish aquifer suggests that
basin-wide water losses exceed basin-wide gains.
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4 Springs and Spring Water Quality

4.1 OCCURRENCE OF SPRINGS IN SEARLES VALLEY

Despite the low annual precipitation received by Searles Valley and the surrounding area,
springs are known to exist. The distribution of the springs in the Searles Valley drainage basin
is highly variable and is primarily from the bedrock complex. Discharges from the springs are
generally low and subject to season variations. The locations of springs that were identified by
IMCC from personal knowledge and from USGS and BLM maps are shown in Figure 2.

A large cluster of springs is located in the Argus Range north of Wilson Canyon. Twenty six of
these Argus Range springs are located in the Searles Valley drainage basin and thirteen are
located in the adjacent Indian Wells Valley drainage basin. All of the Argus Range springs
north of Wilson Canyon are located above 2000 feet msl, many are above 2,500 feet msl and a
few are above 4,000 feet msl. A series of the springs within the Searles Valley drainage basin
were previously tapped by Searles Valley mining operations for water supply. This water
system was referred to as the Mountain Water System and yielded a total flow of 75 to 300 gpm
(Montgomery, 1989).

In the Argus Range south of Wilson Canyon, three springs have been identified including a
spring in Poison Canyon that discharges poor quality water that is unlike any of the other spring
water in the area. Springs south of Wilson Canyon are located at elevations of 1,900 to 2,000
feet msl. Estimates of yield are not available for these Argus Range springs.

Four springs are known in the Slate Range, three in the Searles Valley drainage basin and the
fourth in the adjacent Panamint Valley drainage basin. The Slate Range springs within the
Searles Valley drainage basin appear to be located at elevations between 2,100 and 3,100 feet
msl. Estimates of yield are not available for the Slate Range springs.

One spring is known to exist in the southward extension of the Slate Range, south of the
Garlock Fault. This spring appears to be located at an elevation between 3,000 and 3,500 feet
msl. Information regardmg the yield of this spring is not available.

4.2 WATER QUALITY DATA FOR SEARLES VALLEY SPRINGS

Analytical data for springs in the Argus and Slate ranges are available from four separate
sampling events:

1) Sampling reported by Montgomery (1989) for twelve springs (Table 1).

2) Sampling performed by the United States Navy in October/November 1993 at 32 area
springs. Analytical results for nine of these springs are considered pertinent to the
investigation and are summarized in Table 2.

3) Sampling performed by the United States Navy in October 1996 at 19 springs.
Analytical results for eleven of these springs are considered pertinent to the .
investigation and are summarized in Table 3.
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4) Samples collected for the current investigation in June 2001 at six springs, including a
sample from Poison Canyon Spring. Analytical results for these six springs are
'summarized in Table 4.

The June 2001 spring sampling event is described in Section 4.2.1. A discussion of the
available spring water analytical results for the Argus Range is provided in Section 4.2.2

On 22 June 2001, representatives of Kennedy/Jenks and IMCC visited six accessible springs
located in the Argus Range. These springs included:

o Great Falls

e Bainter

¢ Indian Joe

¢ Wilson Canyon
o Christmas Tree
Poison Canyon

Great Falls is named Austin Spring and Wilson Canyon Spring is not shown on the Trona West
USGS Topographic quadrangle. The locations of these and other area springs are shown in
Figure 2.

With the exception of Poison Canyon Spring, these springs are located north of the Wilson
Canyon fault. Poison Canyon Spring is located in Poison Canyon between Salt Wells Valley
and Searles Valley. The GPS coordinates of the springs were obtained during reconnaissance
visits made by IMCC the week prior to sampling.

The rate of discharge from these springs varies with annual rainfall and season. At the time of
the visits, discharges were estimated to be considerably less than one gallon per minute (gpm).
Where the actual spring location was not accessible, water was collected from pools or
streamlets that issued from the spring.

During the visit, temperature, pH, and specific conductance were measured in the field using a
Hydac model 910 meter. At the request of LRWQCB, samples were collected in appropriate
sample containers for the analysis of:

¢ Major cations: Calcium, Magnesium, Potassium, and Sodium

e Major anions: Alkalinity, Chloride, Nitrate-as NO®, Sulfate, and Sulfide
o Metals: Arsenic, Boron, Selenium, and Tungsten

» Specific Conductance and

o Total Dissolved Solids
The results of these analyses are summarized in Table 4. Laboratory reports for these

analyses are included in Appendix A. Pictures of the spring sampling locations taken the week
prior to sampling are included in Appendix B.
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43 ARGUS RANGE SPRING WATER QUALITY

The scope and analytical testing for the four sampling events (Tables 1 through 4) described
above are different, but after examining the data, Kennedy/Jenks notes the following regarding
the springs in the Argus Range, exclusive of Poison Canyon Spring samples:

1) The reported concentrations of total dissolved solids in the spring-water samples ranged
from 192 to 1010 milligrams per liter (mg/l).

2) Boron was detected in all of the spring-water samples at concentrations that ranged
from 0.08 to 1.02 mg/I. :

3) Arsenic was detected in two of the spring-water samples at a concentration of 0.003
mg/l. ' .

4) Nitrate was detected in 29 samples at concentrations that ranged from 0.3 to 40 mg/l as
nitrogen.

The quality of water collected from Poison Canyon Spring is distinctly different.than all of the
other spring water samples and is characterized by:

1) A TDS concentration of 49,640 mg/l that classifies the water as a brine.
2) A combined sodium plus chloride concentration of 31,610 mg/|
3) Sulfate concentration of 4,810 mg/!

4) Elevated concentrations of arsenic (884 mg/l), boron (219 mg/l), selenium (108 mg/l)
and tungsten (582 mg/l). The maximum contaminant levels for drinking water are
exceeded for arsenic (0.01 mg/l) and for selenium (0.05).

Water from the natural-occurring Poison Canyon Spring flows eastward into Searles Valley
south of the Westend Plant.

4.4 SLATE RANGE SPRING WATER QUALITY

Four spring-water analyses are available for springs in the Slate Range; two each from the
1993 and 1996 Navy sampling events (Table 2 and 3). These sample results suggest that
spring waters on the western slope of the Slate Range are different from spring water in the
Argus Range. Water from Amity Spring contained less than 1,000 mg/I TDS and contains low
concentrations of sodium (61 mg/l), chloride (75 mg/l) and boron (0.3 mg/l) similar to the Argus
Range Springs. The following observations are made regarding Layton, Dust Bowl, and New

York springs in the Slate Range:

1) Total dissolved solids (TDS) range from 1,130 to 3,990 mg/i and much of the increase in
comparison to Argus Range springs can be attributed to increased concentrations of
sodium, chloride, and sulfate.

2) Boron was present in these spring water samples at concentrations that range from 2.7
to 9.8 mg/l.

3) Arsenic was not reported in any of the spring water samples.
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5 Comparison to Ephelﬁeral-WaterlBrine Effluent Quality

Kennedy/Jenks (2001) reports the results of an investigation to characterize the quality of water
that ponded on the surface of Searles Dry Lake after the 2000-2001 period of precipitation that
was significantly wetter than in recent years. Referred to as ephemeral water, the temporarily
ponded water occurs as the water levels beneath the lakebed rise. Process ponds cover
approximately 1,200 acres of the Searles Dry Lake lakebed including the 1,100-acre
Percolation Pond. During March of 2001 ephemeral ponding covered an additional 2,000 to
2,500 acres of the lakebed. Depths of the ephemeral ponds ranged from less than one to
nineteen inches deep.

Kennedy/Jenks (2001) summarizes the results of two rounds of sampling and testing of the
ephemeral waters collected on the dry lakebed as well as solution mining process brine
effluents collected from three process ponds (i.e., Dredge, Percolation, and Westend Ponds).
The results of these analyses are summarized in Table 5. The locations of these ponds and
the general locations of the ephemeral waters are shown in Figure 2.

A comparison of the ephemeral waters to the process brine effluent indicates that both are
brines. The TDS concentrations, for five Ephemeral Ponds (3, 10, 14, 32, and 52) were shown
to be higher than the concentrations found in the process brine effluent. An additional
comparison between the ephemeral ponds and the Dredge and Percolation Ponds also showed
this to be the case for arsenic, boron, selenium, and tungsten.

The chemistry of spring waters that flow in the Argus and Slate ranges are distinctly different
from the chemistry of both the process brine effluent and the ephemeral water of Searles
Valley. In general, the TDS content of Argus Range spring water is three orders of magnitude
less than the TDS concentrations measured for effluent brines and ephemeral waters. Similar
differences are noted for sodium, potassium, chloride, and sulfate concentrations.

With few exceptions, spring water from the Argus Range contains detectable concentrations of
boron and occasionally an individual spring may contain detectable arsenic, barium, cadmium,
lithium, or selenium. However, these trace metals are absent from most of the springs. Brine
effluent and ephemeral waters contain arsenic, boron selenium and tungsten at concentrations
that are as much as four orders of magnitude higher than the detection limit for the spring water
samples.
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6 Discussion and Conclusions

Regarding the movement of water in the hydrogeologic units:

The Upper/Lower Salt zone appears to be separated from the Mixed Layer by a thick,
low-permeability Bottom Mud that limits the movement of brine between the layers. The
Upper/Lower Salt zone appears to be recharged by infiltration from brine effluent
ponded on the lakebed. Movements within this zone are highly dependent on brine
production activities that are beyond the scope of this report.

The injection of 20-40 percent less brine effluent to the Mixed Layer than is produced
from this zone suggests that a general lowering of brine levels in the Mixed Layer
production zone might induce hydraulic gradients toward the Mixed Layer from 1) the
overlying Upper/Lower Salt and 2) , the transition zone into the saline deposits. These
effects essentially increase the natural tendency of water to move toward the low point
of the basin that lies within the Searles Dry Lake Brine Area. Movements within this

zone are dependent on brine effluent production and injection activities that are beyond
the scope of this report.

There is limited evidence that groundwater may be moving from Indian Wells Valley
through the Argus Range into Searles Valley in the area south of the Wilson Canyon
fault. The primary evidence of this flow appears to be the continued production of water
from the well referred to as the "Golf Coarse” Well in the Argus Well field and the
presence of seeps at the base of the Argus Range between Trona and Westend.

Long-term declining water levels in the alluvial deposits can be attributed to pumping at
the Valley Wells and South Brackish well fields and suggest that production from these
fields is exceeding the average annual recharge to the Searles Valley. These pumping

. centers induce radial flow toward the producing wells. Drawdown in the South Brackish

Well Field could eventually draw water from the transition zone adjacent to the saline
deposits at the south end of the saline deposits.

Regarding the quality of water within Searles Valley:

Water quality varies over a wide range of salinity within the Searles Valley, suggesting
different origins and histories for these waters.

Springs in the Argus and Slate ranges occur well above the dry lakebed and are fresh to
slightly saline. They are distinctly different from the production brines within the saline

deposits, the brine effluent, and ephemeral waters (also brine) that are seasonally
present on the lakebed.

There is limited evidence that Slate Range springs have higher TDS and classify as
slightly to moderately saline in comparison to the fresh water springs in the Argus
Range. The higher TDS of springs in the Slate Range may be caused by the presence
of more sedimentary and fewer igneous rocks in the Slate Range. Alternatively, the
higher TDS may be explained by the presence of salt-laden dust blown into the Slate
Range off the Searles Dry Lake lakebed by predominately westerly winds.
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The quality of the water in Poison Canyon Spring is distinctly different from both the
Argus Range springs and the Searles Dry Lake brines. Water from Poison Canyon
Spring has the highest concentrations of arsenic, selenium and tungsten measured in
any brine or water sample. However, the TDS and salinity of Poison Canyon Spring are
less than those of the brines.. Poison Canyon Spring appears to be seepage from Salt
Wells Valley that flows into Searles Valley.

This evaluation of the hydrologic resources supports IMCC'’s request for a change in site-
specific designation in the Beneficial Use Plan by:

Providing an overview of the Searles Valley hydrogeologlc system in which the proposed

- Searles Dry Lake Brine Area is located.

IHlustrating the relative isolation of the brine body from the surrounding brackish aquifer
by virtue of the

o Brine body’s location at the low point of the valley and

o Presence of thick, low-permeability strata within the valley that inhibit the
movement of brine out of the saline deposits (Upper/Lower Salt and Mixed
Layer) and into the brackish alluvial aquifer.

Identifying that net the loss-of brine produced from the brine zones by évaporation of
water from the ponds should tend to enhance water movements toward, rather than

" away from, the brine body.

Demonstrating that the quality of water in the Argus and Slate Range springs is distinctly
different than the brine that is characteristic of the Searles Dry Lake Brine Area.
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Table 1

Summary of Water Quality Data for Springs in the Argus Range - Pre-1990 Analyses M )
‘ Searles Valley, California '

Argus Range
= 5
m @ = [++]
Spring = g | B s 5 8 5 & | 52| 8 = | B
W u g 5 W g uw w u i wE u g W
P > 5t > £ > > > > > @ > & % <
i 8 25 RE & P b1 = =S s = =&
Date Sampled 8/25/1959 | 3/23/1967 | 8/2111988 | 8/22/1988 | 41211954 | 31151967 | 4121954 | 2/18/1967 | 8/22/1988 | 11/20/1956 | 2/9/1967 | 4/10/1956
Laboratory @ DWR DWR BC BC DWR DWR DWR DWR BC DWR DWR DWR
Constituent®
Calcium 52 52 70 54 39 40 63 21 60 55 35 26
Magnesium 16 13 16 11 12 8.5 1 6 10.5 12 7 5
Sodium 28 63 68 35 46 29 46 31 68 59 31 39
Potassium 25 4 26 3 36 15 25 2 23 28 1 0.6
Carbonate 0 - 0 0 0 - 0 15 10.2 0 19 0
Bicarbonate 227 174 318 195 176 117 235 69 187 275 81 95
Chioride 34 70 45.7 30.8 38 44 51 - 29 83.5 46 38 48
Sulfate 21 46 55 35 35 30 30 16 47 27 22 29
Nitrate 13 40 8.4 217 17 14 3.1 9 53 56 12 25
Fluoride 0.1 0.4 0.31 0.18 0.4 1.1 1.8 03] 2 04 0.3 0.9
Boron 0.26 0.56 0.58 0.25 0.3 0.25 0.55 0.22 0.73 0.46 0.26 0.08
Arsenic - - ND ND - - - - ND - - -
pH, Lab (pH units) 74 7.9 8 8.1 8.1 7.7 76 8.8 8.2 76 8.8 6.9
Temperature (°C) - - 317 288 - - - - 4638 - - -
Conductance, Field (umhos/cm) - - 720 460 - - - - 585 - - -
Conductance, Lab (umhosicm) 522 606 770 500 488 378 600 301 700 645 374 370
Total Dissolved Solids 379 414 450 315 318 192 321 208 440 375 243 234
NOTES:

(1) Analyses were originally reported in Montgomery (1989).

(2) Laboratory: DWR -Califomia Department of Water Resources; BC - BC Laboratories, Inc. Bakersfield, CA

(3) Concentrations are reported in mifligrams per liter {mg/l). Others as shown.

(4) The meaning of "--* was not clearly identified in the original report. Usage suggests the parameter was not measured.
(5) ND is not detected, reporting limit not provided.
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Table 2

Summary of 1993 Water Quality Data for Springs in the Argus and Slate Ranges "

Searles Valley Area, California

Argus Range Slate Range
Spring 2 g § ‘g b3 -
g 2 £ 2 2 5 5 g g
E 3 = = = & = < 5
Constituent ®
Total Hardness 83 243 227 625 408 286 270 362 452
Calcium 18 67 64 175 113 86 78 93 114
Magnesium 9 18 16 45 30 17 18 31 40
Sodium 36 38 47 95 83 47 35 61 222
Potassium 7 2 6 4 8 2 2 3 2
Total Cations 34 6055 6.72 16.73 11.97 7.81 6.97 9.96 18.73
Total Alkalinity 88 238 248 350 360 293 250 275 300
Hydroxide none none none none none none none none none
Carbonate none none none none none none none none none
Bicarbonate 107 290 302 427 439 357 305 336 366
Sulfate 30 41 43 390 110 19 43 100 330
Chloride 26 36 40 64 93 56 42 75 200
Nitrate-Nitrogen 22 <1 <1| <1 <1 <1 2 24 25
Fluoride 0.3 0.4 0.3 0.8 0.4 0.2 0.3 1.1 1.6
“Total Anions 3.48 6.63 7 16.97 12.13 7.84 7.13 10.14 18.99
‘Bromide <1 <1 <1 <1 <1 <1 <1 <1 <1
MBAS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
pH (pH Units) 7.8 8.1 77 7.8 7.7 7.4 7.9 7.8 7.7
“Specific Conductance ’
{umhos/cm) 340 560 600 1400 1040 720 520 880 1510
Total Filterable Residue 300 390 395 1010 750 450 385 610 1130
Boron 0.2 <0.1 0.2]" 0.4 0.6 0.3 0.2 03 2.7
Aluminum <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <05 <0.5
Arsenic <0.005| <0.005] <0.005| <0.005| <0.005{ <0.005| <0.005] <0.005| <0.005
Barium <0.1 <0.1 <01 <04 <0.1 0.3 <0.1 <0.1 <0.1
Cadmium <0.001] <0.001] <0.001 0.003] <0.001 0.002| <0.001] <0.001] <0.001
Total Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Jron <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02
Lead <0.005] <0.005] <0.005] <0.005| <0.005| <0.005, <0.005f <0.005| <0.005
Manganese <0.01 <0.01 0.43 <0.01 0.22 0.06 0.02 <0.01 <0.01
Mercury <0.001] <0.001| <0.001] <0.001] <0.001| <0.001] <0.001] <0.001] <0.001
Selenium <0.005/ <0.005] <0.005] <0.005! <0.005] <0.005] <0.005] <0.005 0.006
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lithium <0.02 <0.02 <0.02 0.01 <0.02 <0.02 <0.02 <0.02 0.06
Silica 100 4 32 42 47 55 36 36 32
NOTES:

(1) Data obtained from laboratory reports prepared for Earth Science Consultants by E.S. Babcock & Sons, Inc. in October 1993.
(2) Concentrations are reported in mg/l. Total anions and total cations are reported in meg/l. Others as noted.
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. Table 3

Summary of 1996 Water Quality Data for Springs in the Argus and Slate Ranges
Searles Valley, California

Argus Range Slate Range
5 - = . | = - 5 g

Spring @ | o | | E| S| | 2| | 8| F|E

2 2 g 5 2 = 3 3 = o >

g 8 § = £ g T 3 3 = g H

m m c 2 = = = a =

Constituent " .

Total Hardness 280 320 310 190 230 270 130 190 200 700 1300
Calcium 71 81 90 47 62 83 38 56 45 140 250
Magnesium 23 27 20 16 17 14 10 12 21 87 170
Sodium 60 66 66 24 30 56 28 31 37 330 650
Potassium 3 4 2 3 3 4 3 2 3 15 12
Total Cations {me/l) 8.18 9.27 g1 4.83 5.91 7.91 3.96 5.19 5.65 28.89 55.02
Total Alkalinity 270 300 330 190 230 210 130 190 160 240 320
Hydroxide <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Carbonate <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Bicarbonate 320 360 400 230 280 240 150 230 190 290 390
Suitate 72 85 61 20 25 93 20 211 . 90 710 1200
Chloride 55 50 43 23 3 P 23 25 27 400 870
Nitrate-Nitrogen 2.9 35 0.4 32 0.4 12 2.9 2.7 ND ND 28
‘ Fiuoride 13] 26| 04| 02| 03| 04 02 02 03 o9 17
Total Anions (me/l) 8.61 9.47 9.12 5.02 5.92 8.3 3.79 5.03 576} 30.83| 56.14
pH (pH Units) 7.8 8 7.3 7.8 8.2 8.3 77 7.3 8.2 79 79
Specific Conductance (umhos/cm) 820| 890] 860 480 560] 780 380 480 550/ 2830] 4870
Total Dissolved Solids 520 570 530 310 350 510 230 300 310 1990 3390
Nitrite-Nitrogen <0.1 <0.2 <0.3 <0.4 <0.5 <0.7 <0.8 <09| <0.11 <0.6| <0.10
Bromide <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Aluminum <0.05| <0.05 <0.05| <005 <0.05 <0.05| <005 <0.05| <0.05] <0.05{ <0.05
Arsenic : <0.002| <0.002{ <0.002] <0.002] 0.003] 0.003] <0.002| <0.002] <0.002] <0.002| <0.002
Barium <0.1 <0.1 <0.1 0.1 0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.1
Boron 04 0.3 0.6 0.3 0.2 0.4 0.3 0.3 0.3 2.8 9.8
Cadmium <001 <001 <001 <001 <001 <001 <001 <001 <001 <001} 0.001
Total Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper <0.01} <0.01| <0.01] <0.01] <0.01] <001 <0.01| <0.01] <001 <001 <0.01
Iron <0.02f <0.02| <002 <0.02| <0.02| <0.02] <002 <0.02] <0.02] <0.02 <0.02
Lead <0.005| <0.005| <0.005| <0.005| <0.005| <0.005| <0.005| <0.005] <0.005| <0.005; <0.005
Manganese <0.01 0.02 0.01] <0.01 0.24] <0.01 <0.01 <0.01 <0.01 0.01 0.01
Mercury <0.001] <0.001| <0.001| <0.0017 <0.001] <0.001| <0.001] <0.001| <0.001] <0.003| <0.004
Selenium <0.005| <0.005 0.005 0.005{ <0.005| <0.005| <0.005] <0.005] <0.005| <0.005 0.01
Silver <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1
Zinc <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.02
Lithium <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 0.2
Total Silica 44 54 45 32 34 67 33 40 37 24 33

NOTES:
(1) Data obtained from laboratory reports prepared for Earth Science Consultants by E.S. Babcock & Sons, Inc. in October 1996.
‘ (2) Concentrations are reported in mg/l. Total anions and total cations are reported in meg/l. Others as noted.
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Table 4
Summary of 2001 Water Quality Data for Springs in the Argus Range

Searles Valley, California

Argus Range

Spring -:3 _ § S é é ’%‘ S

po 8 = s @ B 2 &

5 E £ 8 E | £E% 2

O m £ = (3] Y=} o

Constituent

Arsenic <0.0111] <0.0111] <0.0111] <0.0111] <0.0111] <0.0111 884
Boron 0.69 0.3 1.02 043 0.35 0.35 219
Selenium <0.0111] <0.0111] <0.0111] <0.0111| <0.0111 <0.011 1 108
Tungsten <0.0111] <0.0111} <0.0111] <0.0111] <0.0111] <0.0111 582
Calcium 424 336 63.9 87.1 62 61.8 17.8
Magnesium 12.5 7.68 13.2 16.3 6.7 6.63 36.3
Potassium 3.92 1.89] 329 5.57 2.96 4.14 621
Sodium 69.5 341 97.6 61 65 65.9 19,100
Alkalinity 212 82 180 102 99 93 2060
Chloride 57.7 49.8 133 105 108 108 12,510
Nitrate as NO® 111 <0.89 <0.89 26.5 28.8 26 <17.71
Specific Conductance, Lab (umhos/cm) 616 395 870 849 713 843 64,400
Sulfate 24 245 429 125 54.7 538 4,810
Sulfide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Dissolved Solids 387 266 551 555 461 431 49,640
Temperature, Field (°C) 231 25.1 26.6 250 256 256 322
pH, Field (pH units) 7.87 6.91 7.72 7.02 6.87 6.87 8.79
Specific Conductance, Field (umhos/cm) 563 470 915 876 723 723|  >20,000 @

NOTES:

(1) Concentrations are reported in mg/l. Total anions and total cations are reported in meg/l. Others as noted
(2) Specific conductance was beyond field instrument range.
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Table 5
Comparison of Spring Water to Ephemeral Water Composite Concentrations and
Average Process Pond Concentrations for Samples Collected Spring 2001

Constituent (mg/)
- Trace Metals Select Major Constituents
Sampled Feature As B Se w K Na Alkalinity | TDS | Chloride | Sulfate
Great Falls <0.0111 0.69 <0.0111 | <0.0111 3.92 69.5 212 387 57.7 24
Bainter <0.0111 0.30 <0.0111 | <0.0111 1.69 341 82 266 49.8 245
Indian Joe <0.0111 1.02 <0.0111 | <0.0111 3.29 97.6 180 551 133 429
Wilson Canyon <0.0111 | " 043 <0.0111 | <0.0111 5.57 61 o102 555 105 125
Christmas Tree <0.0111 0.35 <0.0111 | <0.0111 2.96 65 93 461 108 54.7
Average <0.0111. | 056 <0.0111 | <0.01M 349 65.4 135 444 91 54.2

Average

e

ﬂ%‘kow

Average
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K/J 004013.13 | March 2002



IMC Chemicals Inc.
Evaluating Hydrologic Resources
Within the Searles Valley Hydrologic Basin

Figures

Kennedy/Jenks Consultants
Engineers & Scientists



KA\IMC CHEMICALS\Hydrology Study\HydroFigl.dwg, 3/14/2002

’__?_::

I

e .
.......-4:_._'«_"_.t,....-.\..., .

AN ! o)
/88 : i 00 ! _* S S0 g

Snit Wells.

22 B . EEEESIERS IRA B . -.v % 4
.

-
Y |
*

C

22 . it s 1630

. b

‘s ..vw" d
Ly . o Ttencmmsedacannay
A .
L } . N

x, { B
- '

S L

- 385
o8 o ¢ 50 00 & o

aM 1645

a ,/30"\/:.0
1660 -)’.
X

-
*
+
.
’

. P rreg 2
-§£:

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Proposed Area for

o Site—Specific Designation

Proposed Limit of the Searles Dry Lake " March 2002
. arc

Brine Area _ K/J 004013.13

Figure 1

LEGEND




i

March 2002
Figure 2

IMC Chemicals
K/J 004013.13

Kennedy/Jenks Consuttants
Evaluating Hydrologic Resources

Searles Vailey Hydrologic Basin

PANAMINT
VALLEY

a6

FPINNACLES

i

,':"Boi_ntér'

P
v

Indian Joe <

eIt

R

s Tree
Wilson Canyon

tmas Tr

Christ

1S

joneer

N

T

} UC_
P
t

‘QQ;_L_

Inac

"2
I

'LAVA MOUNTAINS

TEAGLE WASH

CANYON

—
=]
=
o2

}

ing

i,
P

" Bedrock Sp-r

SALT WELLS
VALLEY

Lower Beehole ¥

L\m

PR
i

AR

3

i
L

Ty

T

Mo%nmbthﬁ Mine

inage

; p
4_,r.w-\ — i .
TENAER

. nu,\.,x \.L,H

Searles Valley Dra

INDIAN WELLS,
VALLEY

PSR

Nil.

,000

20

10,000
17=10,000’

Scale!

0

March 2000 (feet above mean sea level)

Groundwater Elevation Contours
Dashed where uncertain

Spring
Monitoring Wells
Production Wells
Unused Wells
Saline Oeposits

LEGEND

»*

600

.-‘"
—

P A ———




'KA\IMC CHEMICALS\Hydrology Study\HydroFig3.dwg, 3/14/2002

EXTENT OF SALINE DEPOSITS

TRANSITION TRANSITION
ZONE———\Q EXTENT OF EVAPORITE STRATA ZONE GARLOEIK FAUL];
' T BARRIER

North South
A ALLUVIAL DEPOSITS MIXED LAYER MIXED LAYER ALLUVIAL DEPOQSITS A

INJECTION WELLS PRODUCTION WELLS

4,000 1 SOUTH BRACKISH WELL FIELD 4,000

{
WILSON CANYON Upper Salt and (EAST OF SECTION)
VALLEY WELLS FAULT (BARR'ER) Overburden Mud . PINNICLES

WELL FIELD Parting Mud (WEST OF SECTION)

Lower Salt
Bottom Mud

w

(=

(=4

(=]
|

3,000

T

\\\l\
XA
A
\
2
,,-

N
o
(=]
(=]

-2,000

NN
Lz\\/\\z\\ﬁ\\/\\ﬁ\\ﬁx\
AL I\ 7S A7

SZumomrrdmmvumeenn e =T
eesiinRsosTaTaseasaans
= e s T
TR

s L
\z Y k‘%
IS RS 2N $~\/~\/

.,\\,‘:\\,‘:\\‘_/\‘/\\/\\’/\\,\\ﬁx\',\\’\\L\\/,\\',\ e i
1‘000 7 N 2487 \\/,\ N \, ,\

/\\/\\’z\\ﬂx\,\\ \\,\\/\\I\ ANV N N
NENENNANSA IR RAT S L\‘,‘//‘ LN 2 \,\:\\ \\,\\,\\ \\,\\,\\,\\,\\,\\/3
/\\\,\x,\\,\\/ LNEN -f AL

"}1,000

:\\,\\\:\\/\l,\\\,\\/,\\\,\\ﬁxl\,\/\ \\I\\/\\’\\//‘. /\\/,\\/\\ \\ \\‘,: ,/‘
Z NN KA S % ~
/\\,\x \\/\\/\\l\\,\‘/\l/\\,\ \‘,\\,\\, NI\ % LSS AN S \\\, VTR

o
1

/\ 7 / 7 - r‘\/~ PR ]
STATAS AN ) N Sh s AN 5 ==
,\\,\\ \\/\\,\\,\\/\\\ ‘\,\\"7"*\ A2 = \/ \ IR 2 /‘:\/‘\\fl\\/“\\“""\‘/\“/\‘/\‘/A-u\.&\\ ’,\ |/\1ln,\ ‘
N VN O \\\\K\\\\\ AT e T 2N \ -\ ~ ‘I~/ Pard
SNDNCINAINS L AL LA LAYV \\/\\,\\ T \\ IR NN VANIRTT
,, > ~\\\I‘I\/~“‘ AN /\/\\\\\\\ LN i
“/\‘/\\I/\\/\\/\\’\\,\\' \\’\\‘\’\/ RN WA AN \’\ \’\\’\"\/"“’\‘ \/‘ ® AV

N\ TN
ATAD A

AASAAYS

A A A A

/. I\ -
Z ARAIAG T 0
-\/~\/ PN AYY \\’\\/\\/\\’\\I\\ < N INIARTATLRAA S : .
oS \\ S CAU IO X RN RTINS A \\,\\ \\ \\ \ N & N WS AN \\/\\/~\/ o
2 5\\\4\\,\\/\\,\\/\\ \\,\\,\\/\\\,\\‘,‘\\,\“ \‘ \;\\f\ \\\\/‘ SAZATALK 7 ‘:\ \,\\,\\,\\ \\/\\,\\/\l,\| \\l\l\‘ \"/\‘,\\/\\,\\,\‘, NN T \\/\\ \7\\, \,‘/\,‘\;‘\,‘.‘, 33 f‘
"z \\/\\ AL SRS / \/ \\/\\/\\,\\,\\,\\/\\ \\/\ Ned \ DA NENENAN LS ROANEN \'\\l\ AR \\I VROTRT N\ /\~’\\‘\ N
\\,\_z\\\/\\’,\\’,\\,\\ \,\/\\5\\/\\ \\,\\/\\/\ ,\\, 7= P PSS ‘_’\ NN “ \\,‘ \L,\\,\\’\,\/\\l\\/\\l\\ N \\I\\,\\/\\y‘\, (NN ‘\/‘\/‘\ AR 1

TN N & £2N NN AN ~\ i
STARSATAIN \\/\\/\ DTN

\’\\&\ vt _\,:\ Y \/\\/\\ \\ \\,\\/\\/\\ AYAYY
_1‘000.1 \\, SR IR A

/\\/\\/\\/\\/\\/\\’\\’\\i\"l\’ JRAEVES

AL AL R \l\\ PRI N

) Saa £ - s = i 7
7
’\\/\\ \\ \ ! TN \\,\\/\\ \\z\\/\ S —\\» 4\
T R, \‘/‘\/\l,\\ \\’\\/\\'\\l\\’\ INUNTRINTION AU ONE NV, “ ‘\ \\, E\ ,\
\/\\,\\,\\/\\,\’\/\\ N N ZRACALN \’\/ VPR AN ‘\/\\,\\L\\,\ ™ \,/ % ,/ TN ,\; i
\ ) % \; o -
AY

IN I ’ 7o 7
DN \\/\\,\\i\\\ =N \\’\\,\\/,\\/\\/\\

/\\/\ Nt N /\ INT \/\\/\\/‘\/\\r
AL 38 ) ,\)

VAN

ALTITUDE, IN FEET ABOVE MEAN SEA LEVEL

ALTITUDE, IN FEET ABOVE MEAN SEA LEVEL

S TR —1,000
AT ARURNR NS /.\/‘) NN \\’\\’\\/\\/\ VNSNS AT, ,_\ '
TN /\’7 \vf\/L\\"\\’\/‘5\/"\‘,\,"I“l‘}\\5\\/\\/\\,\\,\\’\\ \\/\\/\\I\\/\\ \\/\\ NS N ‘,\/\\/7\/3\ !\/‘\’\\/‘\/\\/\5\\/‘1\\\1‘\"‘ 7 S IO N7\ ‘/‘\/‘\’\\ \/\7\\\7\'\\7\’\\7\’\/}’\\2’\‘/(\“(\,‘ TN \,\\\‘,\\‘\::‘ \'-'\’\)'f\ﬁ\«'()l =
\\,\\ \\,\\ \\,\\ AUASTAST NN SRERININGS O NAL AT \\,\\,\\ oy \‘I\’\ RN XN D g LI=E b SVASTANA \ NN NN \\/\\ ¥ WAL WIS AT AT AN
AN PN AL A AY A A AN AT N N2 AN \,\\,\\ NYANY 3 A Lo e e ,\\ N \\/\\f\\/“ N STNSONSING - 7 74 A INIWAN I
\\,\\,\\5\\‘/\\/\\’\I\\/\\I‘/\\’\/\"‘/’\‘\/:\";\",": A " i /\\’\\’\\ z\’\‘ ‘\’\\‘ \\ \)I\\/\\,\\ \\,\\,\\/\\'\\/\\I\\‘ \\\ “/\ 3 7,\£‘,\",,‘$‘,,\7 = ',"ﬁ RS \v,\’\\/\\ ‘\\r\\ % ,\ N ,/\'\, "\ ‘\"\/\\\/“l‘—"“/\\/\\7\\’\\’\\/\\/\\/\\,L\/\'\\)\’\‘;\”:‘/ \\‘ N \’5\',‘)"\‘\\ =Svols - A AL
LPEANA \\/\ ,\\/\\ EPAYY \\/\\ \ Nt NN 25N ~ \ AR /\ ,\\,\\ \\ ) NS Y SRS a / AV \\ \\’\\’\\ \] O AR & / ANV IPAESY N N ENT M YD AN pit A\ NV
% BN AR NNEN ¥4 \, W \\,\\,\\,\\,\\/\\/\\/\\ \\/ NN R \, NN LA /,\ N3 ,,\ g\xf‘\x oINS N N \,\\ ‘\I‘\/\\’\\’\\’\\ \/ M v \ SN VIV N ,\',\/a 1S IATASI A U T R AN AT AT, \\J, \\,\\,\\,\\,
AV \\ \\/\ \ N QNN 7 heN 74 B2 \\/ Y \\,\\ \\,\\ YA /\ PO QLN R \\/\\/ \/ SV P, NS d 7UN R \\ \\ \\/\\ AT TS TS AN TSR L AT \, ’\v—\ P AT ISP A7 \\ ol
—2.000 AL P A \\’\\,\\L\\’\\/“/\\/\\ \\’\\L\\/\\’\\/\\’ SRENENERERNEA N A /~’/‘ LG \"‘\ \\,\\,\\/\\/\\7\ DNV RO AR ‘\ 7 “/“7“"\2\4\’\\’\\"’\/(\r{\/ ’\"“"‘t\~/\~,\/~ NS & \/‘\ WS TN AN AT A AT R A AT ORI E A PA A )i LTRSS ~2 000
tl N v i

LARGUS AND WEST END WELL FIELD . ' 2 . . 5
(WEST OF SECTION IN ALLUVIAL DEPOSITS) »

HORIZONTAL SCALE, IN MILES

EXPLANATION

ALLUVIAL DEPOSITS: Loosely to moderately lithitied clay, silt, sand,
gravel, and boulders of Quaternary age. includes ¢ tine-grained tacies
comprised chiefly of silt and cloy. Where. saturated, may yield small to
large amounts of water of various safinify ciasses ro wells.

SALINE DEPROSITS: Sequence of interbadded mud ond soluble evapacite
strato of Quaternary oge. Evaporite strdto pinch out and o mud tacies
oceurs around periphery of deposit where interfingering with aijuviol
deposits occurs. Where ‘saturated, may yleld moderate to lorge omounts
of brine to wells.

e ———— i . : artain - 1oUrt -] BEDROCK COMPLEX: Granitic igneoussocks, lava-flow rocks, and well

: GEOLOGIC GONTACT, approximately located; ‘aueried where uncertain ) lithified and crystalline sedimentary and .mem:.norphuc rocks of Quaternary
to Precambrign age. Where abundantly fractured, may yield small amounts
\ ’_\ of waler to wells and springs.

FAULT, dashed where approximately locoted; aueried where
=T uncertoin; -arrows show -inferred direction of movement

s e o | | Kennedy/Jenks Consultants

, IMC Chemicals
Evaluating Hydrologic Resources

Hydrogeologic Features Schematic

North—South Cross section

Cross Section adapted from Hydrogeologic Section A-A’ . '
A March 2002
Errol L. Montgomery & Associates, Inc. 1989 ‘ A K/J 004013.13

Figure 3




\Hydrology Study\HydroFig4dwg, 3/13/2002

KANIMC CHEM

ALTITUDE, IN FEET ABOVE MEAN SEA LEVEL

ARGUS RANGE SPRINGS

100-600 gpm
52 160-960 ocre—ft/yr»

N
LN ‘. ) \’-Vn-\'—\ &
\\,‘.\,\\;\‘,

2,000 PO SR,

VALLEY

A
NS -
s "')‘..\‘. 4 . "“7‘;"
LR T bl P
1.0004 ‘~'- AL RG S RANGE . '*-L“'n S, A
v ‘\ e
-\f \\,nf\ S ik )
\\’ BEDROCK COMPLEX ~'-v- LA oA ‘_4“/‘\,\,\‘_,\\\9?_, |
AT AT Rt pansin £y 22, BTN \ 7 T
;“\4\\9\\',“‘\\!“ S SN Py 24 " -‘"‘-“3\’,'-\\,\\\;\\,\\,\\

st SN -..f-. \1._‘1 L PRt
O __A\\*-l\.\\,\,\\l,\\,\;,._. <t
= At NNy, \
;\,le\\,\\,\'\, \'\\’H
SPINENE:
e o \\r‘\z

\15\\5\
i'\\,n,\\ u‘\\f\\,\\,\

\",\4-\

—1,000 45

& e o
\|,\.’\:\-:‘L\\ \\,\;’\\ \i\'\:\\ YAy, f\“f‘\\isﬁi\’\ﬂ\i'
NN LA, N AR LN NS AR A A

ANTANTAY S TAT AT AT A S
‘ ANEASTA 14 1 5 ~ £ ’ /. s 51
A "“\v’\\ \\f\\l\ \"? ‘j\’?\’--\i"\:-’\’ A% v ‘-’\“ i\’i\“—:\“"\\'\\f"\\"’“l’\‘""’“ ¢
T e
D A A A A AT AN \\’\\’\\ AT NUSUNUST

2,839 gpm
4,580 acre—ft/yr

T f g - e o

AN AL LN U A A A I

- \:ﬂ\;.?":.f\::_’\i_’\a LA
b AL A \' Lol , e < SR

LN
SR YY) L “..’:‘)’“’“’\)l“r\"\"L"l
) poL

,- b v) .'-\’\,'.\\'“f\.l“l\.r“:‘_,

% UNDERFLOW,/SEEPAGE
eI LS \;-1;-'\1.1‘:‘.’1:.\:_\,.

_\’l\l\}‘\;d\\;\i\;\:\\’\’\’\’\ |NFLOW UNKNO‘N‘N

\\,\\'\j \\,\\‘\‘,

DA LAY A
ARANRA RTINS

BASIN WIDE

EVAPORATION

84 in/yr
Unknown

PRECIPITATION

424 in/yr
170,000 acre—ft/yr

NET INFILTRATION
Unknown

1,465 gpm
2,363 acre—ft/yr

s

BRINE EVAPORATION

5,806 gpm
9,366 acre—ft/yr

TOTAL RETURN TO LAKE

20,046 gpm
32,334 acre-ft/yr

BRINE TO
MIXED LAYER
4,082 gpm
6,585 acre—ft/yr

TOTAL BRINE FROM LAKE

14628 gpm
23,595 acre—ft/yr

BRINE FROM BRINE FROM | |
UPPER/LOWER SALT MIXED LAYER

I & 6,394 gpm 8,234 gpm

10,314 acre—ft/yr 13,281 acre—ft/yr

WELLS & ARGUS WELL |
INFILTRATION
10,357 gpm
16,707 acre—ft/yr

A

LN

AABARGIENEPEN
= AR TR P LAY _\\!_’\‘,‘ IR SV

_\1,_\/._\, PN

,\\ ,l\’\'\ﬁ\r\\,
T =L

T T T

8 TS UNDERFLOW/SEEPAGE 75
A \ AT RRe; ARGUS RANGE AND

AP
o g \ PV
3 P e ~ \\1\\,1\,“’“ N4

A oy
St I’I\"!\" ¥
“ SAEAL. —'\u z..\;..\l._\t.\ vy )
\\,\l,\\ \\\\ A ALTANTA IS L e
A AN AU I IVI IR A
Y \\,\\ A PSUSUSUSTS
APARRALATALTATAS)

2L
n,“;“.r“ :
e xd {

A
) \,\\’\\ \\'\\’\\a“’( " "‘/‘;‘r\
L X I_‘ \

\/:."A’r’l:,\{.'a\‘; l\'n\j\xn T A A . ALT .‘WELLS VALLEY |NFLOW

FINPING NG NGY - oy
N 7 \f‘\ ‘\ \\ Tt \\’\\'

Rkl \",\"\I“’“’":‘ \"‘\'\"—\’ A : : :"‘:” A N “l“"r“ \\’\\ WA A \ P "“i‘ A
l.\:“,&,‘-‘r\;v\'v R e A AR \‘«\«.\:,«.\’“ (:;;r‘ % N AN DA \\,’J\::h BB R

s '
z\-,_.f,..j r=
Ay

] SOUTH BRACKISH WELL FIELD
3,922 gpm
6,326 acre—ft/yr

IMPORT FROM INDIAN WELLS VALLEY

South

AI
(4,000
- 3,000

-2,000

%237 11,000

ALTITUDE, IN FEET ABOVE MEAN SEA LEVEL

%3l-2,000

~2,000

EXPLANATION

—————————— GEOLOGIC CONTACT, opprozmmately located; gueried whers uncertoin

il FAULT, dashed whers approxummately located; queried where
—_— == unceriam; arrows show inferred direction of movement

s SHEAR ZOME

Cross Section adapted from Hydrogeologic Section A-A’
Errol L. Montgomery & Associates, Inc. 1989

Notes:

(1) Argus Range Springs. Volume and rate estimates assume thot the total
discharge from all Argus Range springs is twice the volume of the former
Mountain Water System. See text.

i!
£ )
3

ite
emn-m-l Mﬂmnmm i - dmull
daposirs f-r"'-' saturated. may yieid m:"oh':-m (2) Production related numbers. Estimated volumes are based on production

records April 2000 to March 2001.

L7O7S7-] BEDROCK COMPLEX: Gronific igneous rocks, lava-flow rocks, and well

A Brasia lifhihed and crystolime y and 1 i rocas of Q y

[Movsds] W Pr oge  Where . may yield small omounts
A of water to weils and springs.

i

Recharge to Basin

Kennedy/Jenks Consultants

Water Movement within Basin

r .
proe

Water Loss from Basin

IMC Chemicals
Evaluating Hydrologic Resources

Schematic of Water Movements
in Searles Valley

March 2002
K/J 004013.13

Figure 4




KAIMC CHEMICALS\Hydrology Study\HydroFigS.dwg, 3/14/2002

Annual Precipitation 1931 to 1997
Trona, California

| 1 h
| " " ] |

Precipitation (inches)
> w»
.
/
/0‘
e

......................

Source: National Oceanic and Atmospheric Web Site.

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Annual Precipitation 1931 to 1997
Trona, California

March 2002
K/J 004013.13

Figure 5




KAIMC CHEMICALS\Hydrology Study\HydroFigé.dwg, 3/14/2002

Average Monthly Precipitation at Trona California 1931 to 1997

0.9

0.8

e
3
,

o
o
A

od
o0

I
a
\

@
w

Average Monthly Precipitation (Inches)

o
(Y

0.1 1

Month

Source: National Oceanic and Atmospheric Web Site.

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Average Monthly Precipitation
1931 to 1997
Trona, California

March 2002
K/J 004013.13

Figure 6




KA\IMC CHEMICALS\Hydrology Study\HydroFig7.dwg, 3/14/2002

Flow Rate to Searles Valley

from Water Supply Wells in Indian Wells Valley

1990 to Mid 2000
3,500
@

3,000 4
)
>
£ 3
E 2500 - Y
] [~
o [~
2 B ¢
E ﬁ
®
g | I I
@ 2,000 - ? T
o
2 , <u>w <U) ‘L
< 4 i>
. - -
] .
5 1500 l &m ' _
2 4

™
1,000
) l d l}
~ ]
500 Aty S | —— . x = e :
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Year

Source: IMCC Records.

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Flow Rates -
Indian Wells Valley

March 2002
K/J 004013.13

Figure 7




KA\IMC CHEMICALS\Hydrology Study\HydrofigB.dwg, 3/14/2002

Flow Rates - South Brackish Well Field
1990 to Mid 2000

5500

5000

\ . A
Ik et

3500

K e

i A
M

L4

3000

Flow Rate - All Wells (gallons per minute)

2500

<o

2000 +———t—ty
1990 1991

Source: IMCC Records.

1992

1993 1994 1995 1996 1997
Year

1998

1999 2000 2001

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Flow Rates -
South Brackish Well Field

March 2002
K/J 004013.13

Figure 8




K\IMC CHEMICALS\Hydrology Study\HydroFigS.dwg, 3/14/2002

Flow Rate - Valley Wells
1990 to Mid 2000

3500

3000

2500

2000

Flow Rate - All Wells (gallons per minute)

1500

|

1000 e
. 1990 1991

Source: IMCC Records.

1992

1993

1994 1995 1996
Year

1997

1998

1999 2000 2001

Kennedy/Jenks Consultants

IMC Chemicals
Evaluating Hydrologic Resources

Flow Rates —
Valley Wells Well Field

March 2002
K/J 004013.13

Figure 9




IMC Chemicals Inc.
Evaluating Hydrologic Resources
Within the Searles Valley Hydrologic Basin

Appendix A

Kennedy/Jenks Consultants
Engineers & Scientists



Appendix A.

Analytical Laboratory Report for 2001 Spring
‘Sampling Program




S

* TRUESDAIL LABORATORIES, INC.

INDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES E Established 1931
a——
14201 FRANKLIN AVENUE
REPORT S T T (170 e
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/9/01
2151 Micheison Dr., Suite 100 . DATE RECEIVED: 6/22/01
Irvine, CA 92715 DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below

PROJECT: IMC CHEMICALS LAB ID #: 430547-1
INVESTIGATION: Analysis as Requested '
CLIENT ID: Great Falls Sp |
RESULTS SUMMARY
PARAMETER METHOD RESULTS DL UNITS Date Analyzed
General Mineral

Alkalinity SM2320-B 212 3 mg/L 6/28/01
Chloride EPA 300.0 57.7 0.5 mg/L 6/23/01
Nitrate as NO3 EPA 300.0 1.1 0.89 mg/L 6/23/01
Specific Conductance EPA 1201 616 2 umhos/cm 6/25/01
Sulfate EPA 300.0 240 0.5 mg/L 6/23/01
' ‘ Sulfide Dissolved EPA 376.2 ND 0.05 mg/L 6/26/01
Total Dissoived Solids EPA 160.1 387 20 mg/L 6/26/01

ND= Not detected, below detection limit
DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.
Michael Whyte, Project Manager
Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. /_\g amutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the clientto whomitis addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories. -




TRUESDAIL LABORATORIES, INC.

‘INDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES m " Established 1931 .

: 14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 92780-7008
REPORT (714) 730-6239 - FAX (714) 730-6462
) ) www.truesdail.com

CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 719/01
2151 Michelson Dr., Suite 100 DATE RECEIVED: 6/22/01
irvine, CA 92715 DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below
PROJECT: IMC CHEMICALS C LAB ID #: 430547-2

INVESTIGATION: Analysis as Requested
CLIENT ID: Bainter Sp
RESULTS SUMMARY
PARAMETER METHOD RESULTS DL UNITS Date Analyzed
General Mineral

Alkalinity SM2320-B 82 3 mg/L 6/28/01
Chioride ' EPA 300.0 49.8 0.5 mag/L 6/23/01
Nitrate as NO3 EPA 3000 ND 0.89 mg/L 6/23/01
Specific Conductance EPA 120.1 395 2 umhos/cm 6/25/01
Sulfate EPA 300.0 24.5 0.5 -~ mglL 6/23/01
‘ Sulfide Dissolved EPA 376.2 ND 0.05 mgiL 6/26/01
Total Dissolved Solids EPA 160.1 266 20 mg/L 6/26/01

ND= Not detected, below detection limit
DL=Detection Limit

Respectfully Submitted,

TRUESDAIL LABORATORIES, INC.
Michael Whyte, Project Manager
Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.




- TRUESDAIL LABORATORIES, INC.

‘lNDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES

E Established 1931
14201 FRANKLIN AVENUE

REPORT PSR Sa s e
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/9/01
2151 Michelson Dr., Suite 100 DATE RECEIVED:. 6/22/01
Irvine, CA 92715 DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below
PROJECT: IMC CHEMICALS LAB ID #: 430547-3
INVESTIGATION: Analysis as Requested
CLIENT ID: Indian Joe Sp
RESULTS SUMMARY
PARAMETER METHOD RESULTS - BL UNITS Date Analyzed
General Mineral
Alkalinity SM2320-B 180 3 mg/L 6/28/01
Chloride EPA 300.0 133 0.5 mg/L 6/23/01
Nitrate as NO3 EPA 300.0 ND 0.89 mg/L 6/23/01
Specific Conductance - EPA 120.1 870 2 umhos/cm 6/25/01
. Suifate EPA 300.0 42.9 0.5 mg/L 6/23/01
. Sulfide Dissolved EPA 376.2 ND 0.05 mg/L : 6/26/01
Total Dissolved Solids EPA 160.1 551 20 mg/L 6/26/01

ND= Not detected, below detection limit

DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

mwed Marvager

Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upan the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.



- TRUESDAIL LABORATORIES, INC.

‘)NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES Established 1931
L
E 14201 FRANKLIN AVENUE
REPORT S TakCR P 1 T
www.truesdail.com

CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/9/01

2151 Michelson Dr., Suite 100 DATE RECEIVED: 6/22/01

Irvine, CA 92715 _ DATE SAMPLED: 6/22/01

ATTN: BRUCE THOMAS DATE ANALYZED: see below

PROJECT: IMC CHEMICALS V LAB ID #: 430547-4

INVESTIGATION: Analysis as Requested
CLIENT ID: Wilson Canyon Sp
RESULTS SUMMARY
PARAMETER : METHOD RESULTS DL UNITS Date Analyzed
General Mineral

Alkalinity SM2320-B 102 3 mg/L 6/28/01
Chloride EPA 300.0 105 0.5 mg/L 6/23/01
Nitrate as NO3 EPA 300.0 26.5° 0.89 mg/L 6/23/01
Specific Conductance EPA 120.1 849 2 umhos/cm 6/25/01
Sulfate EPA 300.0 ) 125 0.5 mg/L 6/23/01
‘ Sulfide Dissolved EPA 376.2 ND 0.05 mg/L 6/26/01
Total Dissolved Solids EPA 160.1 555 20 mg/L 6/26/01

ND= Not detected, below detection limit
DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

-

Michael Whyte, Project Manager
Environmental Sciences

- This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole orin part, in any advertising or publicity matter without prior
written authorization from these laboratories.




- TRUESDAIL LABORATORIES, INC.

'!NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES ‘ Established 1931
. E 14201 FRANKLIN AVENUE
REPORT TSR S
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS ‘ REPORT DATE: 7/9/01
2151 Michelson Dr., Suite 100 DATE RECEIVED: 6/22/01
Irvine, CA 92715 - DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below
PROJECT: IMC CHEMICALS LAB ID #: 430547-5
" INVESTIGATION:  Analysis as Requested
CLIENT ID: Christmas Tree Sp
RESULTS SUMMARY
PARAMETER METHOD RESULTS DL UNITS Date Analyzed
General Mineral
Alkalinity SM2320-B 99.0 3 mg/L 6/28/01
Chloride EPA 300.0 108 0.5 mg/L. 6/23/01
Nitrate as NO3 EPA 300.0 28.8 0.89 mg/L 6/23/01
Specific Conductance EPA 120.1 ' 713 2 umhos/cm 6/25/01
Sulfate EPA 300.0 54.7 0.5 mg/L 6/23/01
‘ Sulfide Dissolved EPA376.2 ND 0.05 ma/L 6/26/01
Total Dissolved Solids EPA 160.1 461 20 mg/L 6/26/01

ND= Not detected, below detection limit
DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

Michdel Whyte, Project Manager

Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whomitis addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.
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- TRUESDAIL LABORATORIES, INC.

‘INDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES ' E Established 1931
. —
14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 92780-7008
REPORT (714) 730-6239 - FAX (714) 730-6462
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/9/01
2151 Michelson Dr., Suite 100 DATE RECEIVED: 6/22/01
Irvine, CA 92715 DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below
PROJECT: IMC CHEMICALS LAB ID #: 430547-6

INVESTIGATION: Analysis as Requested
CLIENT ID: Poison Canyon Sp

RESULTS SUMMARY

PARAMETER METHOD RESULTS DL UNITS Date Analyzed

General Mineral

Alkalinity SM2320-B 2060 -3 mg/L 6/28/01

Chloride EPA 300.0 12510 0.5 mg/L 6/23/01

Nitrate as NO3 .EPA 300.0 . <17.71 17.71 mg/L 6/23/01

Specific Conductance EPA 120.1 64400 2 umhos/cm 6/25/01

Sulfate EPA 300.0 4810 0.5 mg/L 6/23/01
‘ Sulfide Dissolved EPA 376.2 ND 0.05 mg/L 6/26/01

Total Dissolved Solids EPA 160.1 49640 20 mg/L 6/29/01

ND= Not detected, below detection limit
DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

-

Michael Whyte, Project Manager

Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the clientto whomitis addressed and upon the condition thatit is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.
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:  TRUESDAIL LABORATORIES, INC.

‘ INDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES

Established 1931

i

14201 FRANKLIN AVENUE

REPORT TS o
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/9/01
2151 Michelson Dr., Suite 100 DATE RECEIVED: 6/22/01
Irvine, CA 92715 DATE SAMPLED: 6/22/01
ATTN: BRUCE THOMAS DATE ANALYZED: see below
PROJECT: IMC-CHEMICALS LAB ID #: 430547-7
INVESTIGATION: Analysis as Requested
CLIENT ID: Duplicate
RESULTS SUMMARY
PARAMETER METHOD RESULTS DL UNITS Date Analyzed
General Mineral
Alkalinity SM2320-B 93 3 mg/L 6/28/01
Chloride EPA 300.0 108 0.5 mg/L 6/23/01
Nitrate as NO3 EPA 300.0 228 0.89 mg/L 6/23/01
Specific Conductance EPA 120.1 843 2 umhos/cm 6/25/01
Sulfate EPA 300.0 53.8 0.5 mg/L 6/23/01
Sulfide Dissolved EPA 376.2 ND 0.05 mg/L 6/26/01
Total Dissolved Solids EPA 160.1 431 20 mg/L 6/26/01

ND= Not detected, below detection limit

DL=Detection Limit

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

-

Michael Whyte, Project Manager
Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and aocepted‘fqr the exclusive use of
the client to whomiit is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.



TRUESDAIL LABORATORIES, INC.

NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES

Established 1931

A

14201 FRANKLIN AVENUE

TUSTIN, CALIFORNIA 92780-7008
RE PORT (714) 730-6239 - FAX (714) 730-6462
www.truesdail.com

CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/17/01

» 2151 Michelson Dr., Suite 100 DATE(S) SAMPLED: 6/22/01

-' Irvine, CA 92715 DATE RECEIVED: 6/22/01

ATTN: BRUCE THOMAS ‘ DATE(S) ANALYZED: 7/11-7/13/01
‘ LAB. NO.: 430547-1

SAMPLE DESCRIPTION: Great Falls Sp (Pool)

INVESTIGATION: Metals

RESULTS .

PARAMETER METHOD Units CONC DETECTION LIMIT CL
Arsenic (As) EPA 200.8 ug/L ND 11.1 50
Boron. (B) EPA 6010B [mg/L] 0.69 0.11 -
Selenium (Se) EPA 200.8 ug/L . ND 11.1 50
Tungsten (W) EPA 200.8 ug/L ND 11.1 50
Calcium (Ca) EPA6010B [mg/L] 42.4 0.1 -
Magneglum (Mg) " EPA6010B  [mg/L] 12.5 0.3 -—--
Potassmm (K) EPA6010B [mg/L] 3.92 0.5 -—--
Sodium (Na) EPA6010B [mg/L] 69.5 0.3 -—--

ND = Not detected below the detection limit.

MCL = Maximum Contamination Level

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

pehasd (gt

Michael Whyte
Project Manager, Environmental Sciences

-

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitte and accepted for the exclusive use of
the clienttowhom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.



- TRUESDAIL LABORATORIES, INC.

NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES Established 1931

4L

REPORT DATE: 7/17/01
DATE(S) SAMPLED: 6/22/01
DATE RECEIVED: 6/22/01
DATE(S) ANALYZED: 7/11-7/13/01
LAB. NO.: 430547-2

14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 - FAX (714) 730-6462
www.truesdail.com

REPORT

CLIENT: KENNEDY/JENKS CONSULTANTS
2151 Michelson Dr., Suite 100
lrvine, CA 92715
ATTN: BRUCE THOMAS

SAMPLE DESCRIPTION: Bainter Sp (Pool)
INVESTIGATION: Metals

RESULTS

PARAMETER METHOD Units CONC DETECTION LIMIT CL
Arsenic (As) EPA 200.8 - ug/L ND 11.1 50
Boron (B) EPA 6010B [mg/L] 0.30 0.1 -
Selenium (Se) EPA 200.8 ug/L ND 11.1 50
Tungsten (W) EPA 200.8 ug/L ND 111 50
Calcium (Ca) EPA6010B [mg/L] 33.6 0.1 -
Magnesium (Mg) EPAB6010B [mg/l] = 7.68 0.3 -
Potassium (K) EPA 6010B [mg/L] 1.69 0.5 -—--

- EPAG010B  [mg/L] 34.1 0.3 -

‘ Sodium (Na)

ND = Not detected below the detection limit. MCL = Maximum Contamination Level

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

Mpdad Wyt

Michael Whyte
Project Manager, Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar%rodu‘::rt’s. As aymutual protgction to clignts, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.




TRUESDAIL LABORATORIES, INC.

NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES Established 1931

i

14201 FRANKLIN AVENUE

REPORT (714 730.6259 - FAX (714) 730.6462
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/17/01
2151 Michelson Dr., Suite 100 DATE(S) SAMPLED: 6/22/01
Irvine, CA 92715 DATE RECEIVED: 6/22/01
ATTN: BRUCE THOMAS DATE(S) ANALYZED: 7/11-7/13/01

LAB. NO.: 430547-3
SAMPLE DESCRIPTION: Indian Joe Sp (Pool)
INVESTIGATION: Metals

RESULTS

PARAMETER METHOD Units CONC DETECTION LIMIT CL
Arsenic (As) EPA 200.8 - wug/L ND 11.1 50
Boron (B) EPAB6010B [mg/L] 1.02 0.11 -
Selenium (Se) EPA 200.8 ug/L ND 111 50
Tungsten‘ (W) EPA 200.8 ug/L ND 111 50
Calcium (Ca) EPA6010B [mg/L] 63.9 0.1 -
Magnesium (Mg) EPA6010B [mg/L] 13.2 0.3 -
Potassium (K) EPA6010B [mg/L] 3.29 0.5 —en

EPA 6010B [mg/L] 97.6 0.3 -

. ' Sodium (Na)

ND = Not detected below the detection limit. MCL = Maximum Contamination Level

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

Michael Whyte
Project Manager, Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar%rodue:?s. As aymutual protgction to clignts, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.



. TRUESDAIL LABORATORIES, INC.

‘NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES

Established 1931

4

14201 FRANKLIN AVENUE

TUSTIN, CALIFORNIA 92780-7008
RE PORT (714) 730-6239 - FAX (714) 730-6462
www.truesdail.com

CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/17/01

2151 Michelson Dr., Suite 100 DATE(S) SAMPLED: 6/22/01

Irvine, CA 92715 DATE RECEIVED: 6/22/01

ATTN: BRUCE THOMAS DATE(S) ANALYZED: 7/11-7/13/01
LAB. NO.: 430547-4
SAMPLE DESCRIPTION: Wilson Canyon Sp (Streamlet)
INVESTIGATION: Metals
RESULTS .

PARAMETER METHOD Units CONC DETECTION LIMIT MCL
Arsenic (As) EPA 200.8 ug/L ND 11.1 50
Boron (B) EPA 6010B [mg/L] 0.43 0.11 -
Selenium (Se) EPA 200.8 ug/L ND 11.1 50
Tungsten (W) EPA 200.8 ug/L ND 111 50
Calcium (Ca) EPA 6010B [mg/L] 87.1 0.1 —
Magnesium (Mg) EPA6010B [mg/L] 16.3 0.3 --en
Potassium (K) EPA 6010B [mg/L] 5.57 0.5 -
Sodium (Na) EPA6010B [mg/L] 61.0 0.3 -

ND = Not detected below the detection limit.

MCL = Maximum Contamination Level

Respectfully Submitted,

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quali

TRUESDAIL LABORATORIES, INC.

Wichaef (Hpte

Michael Whyte
Project Manager, Environmental Sciences

or condition of apparently identical or

similar products. As a mutual protection to clients, the public, and these laboratories, this report is submittegar_\d_ accepted for the exclusive use of
the clientto whom it is addressed and upon the condition that it is not to be used, in whole orin part, in any advertising or publicity matter without prior

written authorization from these laboratories.



- TRUESDAIL LABORATORIES, INC.

‘NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES Established 1931
— A
14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 92780-70
RE PORT (714) 730-6239 - FAX (714) 730-6462
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/17/01
2151 Michelson Dr., Suite 100 DATE(S) SAMPLED: 6/22/01
irvine, CA 92715 DATE RECEIVED: 6/22/01
ATTN: BRUCE THOMAS DATE(S) ANALYZED: 7/11-7/13/01

_ LAB. NO.: 430547-5
SAMPLE DESCRIPTION: Christmas Tree Sp (Pool in tunnel)
INVESTIGATION: Metals

RESULTS
PARAMETER _ METHOD Units CONC DETECTION LIMIT CL
Arsenic (As) EPA 200.8 ug/L ND 11.1 50
Boron (B) EPA6010B [mg/L] 0.35 0.1 -
Selenium (Se) EPA 200.8 ug/L ND 11.1 50
Tungsten (W) EPA 200.8 ug/L - ND 111 50
Calcium (Ca) EPA 6010B [mg/L] 62.0 0.1 —
Magnesium (Mg) EPA6010B [mg/L] 6.70 0.3 -
Potassium (K) EPA6010B  [mg/L) 2.96 0.5 -
. Sodium (Na) EPA6010B [mg/L] 65.0 0.3 -
ND = Not detected below the detection limit. MCL = Maximum Contamination Level

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

Michael Whyte
Project Manager, Environmental Sciences

. . . . 0] » . s 0 . g « tical or
i rt applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently iden
Im!\?%?odﬁf Agnaymutual pro(gction to clignts. the public, and these laboratories, this report |s'subm|tteglar‘1d_ accepted for the exclusive use of
the clientto whomit is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories. .




TRUESDAIL LABORATORIES, INC.

‘NDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES

Established 1931

REPORT

CLIENT: KENNEDY/JENKS CONSULTANTS
2151 Michelson Dr., Suite 100
Irvine, CA 92715
ATTN: BRUCE THOMAS

SAMPLE DESCRIPTION: Poison Canyon Sp (Strearhlet/Pool)
INVESTIGATION: Metals

E ' 14201 FRANKLIN AVENUE

TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 - FAX (714) 730-6462
www.truesdail.com

REPORT DATE:

DATE(S) SAMPLED:

DATE RECEIVED:

DATE(S) ANALYZED:
LAB. NO.: -

7/17/01
6/22/01
6/22/01
7/11-7/13/01
430547-6

RESULTS
PARAMETER - METHOD Units CONC DETECTION LIMIT CL
Arsenic (As) EPA 200.8 ug/L 884 1.1 50
Boron (B) EPA 6010B [mg/L] 219 0.1 -
Selenium (Se) EPA 200.8 ug/L 108 11.1 50
Tungsten (W) EPA 200.8 ug/L 583 11.1 50
Calcium (Ca) ' EPA 6010B [mg/L] 17.8 0.1 -
Magnesium (Mg) EPA 6010B [mg/L] 36.3 0.3 -
‘ Potassium (K) EPA 6010B [mg/L] 621 0.5 -
‘ Sodium (Na) EPA 6010B [mg/L] 19100 0.3 -—--
ND = Not detected below the detection limit. MCL = Maximum Contamination Level
Respectfully Submitted,

~

TRUESDAIL LABORATORIES, INC.

Michael Whyte W
Project Manager, Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior

written authorization from these laboratories.



- TRUESDAIL LABORATORIES, INC.

‘JDEPENDENT TESTING, FORENSIC SCIENCE, AND ENVIRONMENTAL ANALYSES Established 1931

b

14201 FRANKLIN AVENUE

TUSTIN, CALIFORNIA 92780-7008
REPORT (714) 730-6238 - FAX (714) 730-6462
www.truesdail.com
CLIENT: KENNEDY/JENKS CONSULTANTS REPORT DATE: 7/17/01
2151 Michelson Dr., Suite 100 DATE(S) SAMPLED: 6/22/01
Irvine, CA 92715 DATE RECEIVED: 6/22/01
ATTN: BRUCE THOMAS DATE(S) ANALYZED: 7/11-7/13/01
SAMPLE DESCRIPTION: Duplicate HAB. NO-: 430047
INVESTIGATION: Metals ..
RESULTS
PARAMETER METHOD Units CONC  DETECTION LIMIT CL
Arsenic (As) EPA2008  ugll ND 11.1 50
Boron_ (B) EPA 6010B [mg/L] 0.35 0.11 e
Selenium (Se) EPA200.8  ugl/L ND 11.1 50
Tungsten (W) EPA 200.8 ug/L ND 11.1 50
Calcium (Ca) EPA6010B  [mg/L] 61.8 0.1
Magnesium (Mg) EPA 6010B [mg/L] 6.63 0.3 -
Potassium (K) EPA6010B [mg/L]. 414 0.5 e
EPAB010B  [mgiL] 65.9 0.3

. Sodium (Na)

ND = Not detected below the detection limit. MCL = Maximum Contaminatibn Level

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

Michael Whyte
Project Manager, Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these Jaboratories, this report is submitted and accepted for the exclusive use of
the client to whom itis addressed and upon the condition that itis not to be used, in whole or in part, inany advertising or publicity matter without prior

written authorization from these laboratories.




IMC Chemicals Inc.
Evaluating Hydrologic Resources
Within the Searles Valley Hydrologic Basin

Appendix B
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Appendix B.
Pictures of Springs Sampled in June 2001




Spring in Wilson Canyon — east end, south side
Elevation: 2440 ft

GPS North: 35° 48.951°

GPS West: 117° 23.967°

Sample date/time: 05June2001
Sample times: 1225 and 1230
Sampled by: Jim Fairchild
Estimated flow: 'z gal/min
Temperature: 77°F

View of Wilson Canyon from east.
Spring feeds the line of vegetation
across the lower third of picture.

The tree at Christmas Tree Spring
can be seen in the center of
picture. Argus Peak in
background, center-right.

View of spring, looking southwest
to water source.

Point where sample was taken is in
the center of picture. Additional
surface water can be seen at top-
right of picture. Water at sample
point was only about 3/8 inch
deep. This required to sample to
be pumped through a Tygon tube
with a syringe.




Christmas Tree Spring in Wilson Canyon
Elevation: 2680 ft

GPS North: 35° 49.280°

GPS West: 117° 24.475

Poplar tree at Christmas Tree Spring. Looking
east.

Sample date/time: 05June2001
Sample times: 1255

Sampled by: Jim Fairchild
Estimated flow: 5 gal/min
Temperature: 66°F

Poplar tree at Christmas Tree Spring. Looking
southeast. Playa surface of Searles Valley can be
seen at valley floor.

View of water tunnel at Christmas Tree Spring.

View inside water tunnel where sample was
taken. Sample was collected immediately inside
of the moss line at the mouth of tunnel. Water
pool was about 10 inches deep.




Bainter Spring
Elevation: 2600 ft

GPS North: 35° 50.573’
GPS West: 117° 22.873’

Spring is at top of picture on ridge line.
Sample point was at bottom-center of picture.

Sample date/time: 07June2001
Sample times: 1251

Sampled by: Jim Fairchild
Estimated flow: 100 milliliters/min

Tem_p_era_ture: 82°_F

Water pickup point for pipeline. No exposed
surface water at this location.

Sample point, showing pipeline from spring.
Water depth was about 4 inches.




Lowest Spring in Indian Joe Canyon
Elevation: 2289 ft

GPS North: 35° 49.619°

GPS West: 117° 23.450°

Sample date/time: 08June2001
Sample times: 1224

Sampled by: Jim Fairchild
Estimated flow: 2 gal/min
Temperature: 79°F

Looking down canyon.

Close up picture of pool sampled. Water enters
at upper-center and exits at lower-left. Water
depth about 18 inches.




Great Falls, below 2™ Falls Sample date/time: 11June2001

) Elevation: 2600 ft (estimated) Sample times: 1225
GPS North: 35° 51.290° Sampled by: Jim Fairchild
GPS West: 117° 22,934 Estimated flow: 2 gal/min

Temperature: 62°F

Actual sample point. Water was about 12
inches deep.

View of top of 2™ fall. Note that little water is | Pool of water at bottom of 2™ fall. This pool
flowing over falls. Clearly, the bottom of fall | was 3 to 4 feet deep, but rocks blocked access
is bead rock. to this pool.
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Historical Records of Water Quality in Searles Dry Lake
Compiled by James Fairchild, IMCC

A Historical Setting

The Searles Valley Historical Society owns several books that describe what was found by several of the
first pioneers to enter Searles Valley (ref. 1-3). The first reference, “Death Valley in ’49,” is the
autobiography of William Lewis Manly, one of those pioneers. The second reference, “Escape From Death
Valley as Told by William Lewis Manly and Other ‘49ers,” is the result of research and field investigation
by Leroy & Jean Johnson. The third reference is, “Goodbye, Death Valley, The Tragic 1849 Jayhawker
Trek,” is a publication by the Death Valley ‘49ers, INC.

These early pioneers were members of a large band of immigrants that attempted to reach California in the

summer of 1849. However, as fall deepened and winter approached, the band split into two smaller groups
and took different paths in their attempts to reach their destination. One of these groups was the Donner
party that suffered disaster in the deep snows of a record Sierra Nevada winter. The other group, fearing
the mountain snows, took a southerly route that took them into a valley they subsequently named Death
Valley, a name that is still used today. There they spent the early winter of 1849-1850.

The Death Valley party then divided into three even smaller groups that exited Death Valley in early
January by different routes. Reverend Brier and his followers and the Jayhawker contingent exited over
Townes Pass, the present route of state highway 190. Both of these groups were fairly large and took
everyone and their livestock with them. The Townes Pass group divided again to exit Panamint Valley.
The Brier contingent went over Manly Pass in the middle of the Slate Range. The Jayhawkers exited at the
extreme north end of the Slate Range at a place known today as Jayhawker Pass.

In contrast to the other groups, Manly and Rogers were alone and exited over the southern end of the
Panamint Range, through Butte Valley. Manly and Rogers were traversing this area to seek help to rescue
the rest of their party that remained in Death Valley. This party included Mr. and Mrs. Bennett and their
three children and Mr. and Mrs. Arcane and small child. The agreed plan was for Manly and Rogers to
walk to the pueblo of Los Angeles, acquire horses and provisions and return in fifteen days to lead the
others to safety. But this plan had a serious flaw — they believed “that the coast range was not very far
ahead” (ref. 1, p. 154). But Manly and Rogers learned on January 16 that this was not true, with several
mountain ranges and valleys to cross before there was any hope of reaching help.

B. Pioneers Parish in Searles Valley

Contrary to what the name implies, few actually died in Death Vailey. Although quite dry, Death Valley
none-the-less has several sources of good drinking water on both sides of the valley. The pioneers viewed
Death Valley as a place of death because there was nothing to eat for them or their cattle and they knew
that all would soon parish from hunger if they could not escape. It was also clear, even in mid winter, that
it would soon be so hot as to be deadly to one not accustomed to the heat.

Although one of these hardy pioneers died in Death Valley, two died in the Searles Valley region. On the
morning of January 12, 1850 the Brier contingent crossed over Manly Pass in the Slate Range from
Panamint Valley into Searles Valley. Early that morning, a Mr. Fish of that contingent died near the top of
the canyon in the Slate Range (the eastern boundary of Searles Valley) that today bears his name.
Reporting the events of January 16, 1850, Manly wrote (ref. 1, p. 155),
“... near the summit we came across the dead body of Mr. Fish, laying in the hot sun, as there was
no material near here with which his friends could cover the remains.”

‘Manly also reports on second death in the Brier contingent (ref, 1, p 339),

“Mr. Isham, one of their party sat down, perfectly exhausted, and said he could not take another
step. No one was able to assist him or give him a drink of water, and they could not tarry to see if
rest would refresh him.”

Then after Brier’s party rejoined the Jayhawkers at “Providence Spring”, a small stream of good water
known today as Indian Joe Spring, Manly reports (ref. 1, p. 340),
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“Some took two canteens of water and hurried back to Mr. Isham, whom they found still alive but
his mouth and throat so dry and parched, and his strength so small that he was unable to swallow a
single drop, and while they waited he breathed his last.”

Isham’s grave lies on the sandy floor of Searles Valley at the foot of the canyon in the Slate Range that
today bears his name. Apparently Isham died on January 13, 1850.

C. Lack of Drinkable Water Was the Major Cause of Deaths }

The major factor in both of these deaths was the lack of water. The last water the Brier contingent found

was at Post Office Spring on the floor of Panamint Valley just south of the ghost town of Ballarat. Manly

and Rogers were less fortunate; their last water was still part way up the west slope of the Panamint

Mountains. From both these water sources, the next closest drinkable water sources were in the eastern

flanks of the Argus Range, and then only from Wilson Canyon north. The Johnsons write (ref. 2, p. 32),
“Before scouting the Slate Range for Brier’s water hole, we interviewed Harry Briggs, who spent
many years prospecting in the Slate and Panamint ranges. He assured us that there was no water
in the Manly Pass area. Geologists from the U.S. Geological Survey familiar with the area gave
us the same answer.”

But the Johnsons, just like Reverend Brier in 1850, did find a small, and in the case of the Brier group life-
sustaining, amount of water in Fish Canyon. But as the Johnsons explain, this was a brief transient
subsurface supply that disappeared between the evening of January 11 and January 16, 1850. The Johnsons
write, (ref. 2, p 32),
“Brier’s water source was in a stone basin, or tinaja, scoured out of the rock by thundering water
cascading over the falls. The sand deposited in the tinaja or tank acts as a cover to keep the water
from evaporating. When it was silted in, the only way to extract the water was to dig out the sand
and scoop up the water as it filled the hole. After the Briers used all the water, there would be no
more until another hard rain recharged the sand-filled basin.”

The Johnsons quote Juliet Brier in saying that the Brier contingent was able to obtain about a pint an hour
of water from this tinaja (ref. 2, p. 74). The Brier contingent spent the night of January 12 in a dry camp
near the bottom of Isham Canyon, their last meager supply of water having been obtained the evening
before.

About descending the Panamint Mountains on January 16, Manly wrote (ref. 1, p. 154),
“... the hard work made us perspire freely so that the water was a prime necessity. In one place
near here, we found a little water and filled our canteens, besides drinking a good present supply.”

This was the last substantial quantity of drinkable water that Manly and Rogers found until they reached
Indian Wells Valley two days later.

About reaching the floor of Panamint Valley, Manly wrote, (ref. 1, p. 155),
“... when we reached the valley, we crossed a clear stream of water flowing slowly toward the
lake. '
Being in need of water, we rushed eagerly toit and prepared to take a big drink, but the
tempting fluid was as salt as brine and made our thirst all the more intolerable.”

Manly and Rogers spent the night of January 16, 1850 near the top of the Slate Range, at the head of Fish
Canyon. Of this camp, Manly wrote (ref. 1, p. 155),
“... here we found a trail, which from the indication we knew to be that of the Jayhawkers, who
had evidently been forced to the southward of the course they intended to take. They had camped
here and had dug holes in the sand in search of water, but had found none.
We staid all night here and dug around in some other places in the bottom of the canyon,
in the hope of better luck than they did, but we got no water anywhere.
We seemed almost perishing for the want of water, the hard exercise made us perspire so
freely.”
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Actually, they had found the trail of the Brier contingent, and as stated earlier, Brier had found water at this
location. Manly couldn’t find water because it had either seeped away in the intervening few days, or Brier
had already drained the tinaja of its water.

D. Manly and Rogers Visit Searles Lake
About reaching the summit of the Slate Range on January 17, Manly wrote (ref. 1, p. 156),

“As we came in sight of the next valle , we could see a lake of water some distance south of our
Y
western course.”

From the records, it is clear that the lake Manly saw was Searles Lake.

About reaching the floor of the valley, Manly wrote (ref. 1, p. 156),
“This valley we now crossed seemed to come to an end about ten miles to the north of us. To the
south it widened out, enclosing the lake spoken of. This valley was very sandy and hard to walk
over. When about half way across we saw some ox track leading toward the {ake, and in the hope
we might find the water drinkable we turned off at right angles to our course and went that way
also. Long before we reached the water of the lake, the bottom became a thin, slimy mud which
was very hard on our moccasins.’

About the lake, Manly wrote (ref. 1, p. 156),
“When we reached the water we found it to be of a wine color, and so strongly alkaline as to feel
slippery to the touch, and under our feet.”

The Johnsons (ref. 2, p. 77) similarly quote Manly from other sources where he described his endeavor to
obtain drinkable water from Searles Lake, -

“We now had to return to our course, and as we did so, we found that cattle had been driven here
for water and had had to go back as thirsty as they came.”

Of their trek to Searles Lake, Manly wrote (ref. 1, p. 156),
*“This side trip, had cost us much exertion and made us feel more thirsty than ever.”

About later on January 17, Manly wrote (ref. 1, p. 156 & 157),
“... our mouths became so dry we had to put a bullet or a small smooth stone in and chew it and
turn it around with the tongue to induce a flow of saliva.”

“Our thirst began to be something terrible to endure, ...”

About stopping for a second dry camp on the night of January 17, Manly wrote that (ref. L, p. 157),
“We were so nearly worn out that we tried to eat a little meat, but after chewing a long time, the
mouth would not moisten it enough so we could swallow, and we had to reject it. It seemed as if
we were to die with plenty of food in our hand, because we could not eat it.”

Finally, the next morning, January 18, after hiking part of the night, they found some thin sheets of ice and
they were able to thaw these to relieve their thirst.

What is clear is from Manly’s account is that he and Rogers found that Searles Lake did not contain water
that would sustain life, and in gaining this information they had seriously risked their lives and the lives of
those of their party that remained in Death Valley and were counting on them for rescue.

_E. The Brier Contingent Observes Searles Lake
The Johnson’s reproduce a Jan 17® 76 letter of the Reverend Brier (ref. 2, pp 176-177) which says,
: “That spring branch is now called Providence Spring [Indian Joe Spring north of Trona] on
account of the number of lives it saved by it since our day. From there to the lake [is] 4 miles
south. The lake [Searles lake] was not salt but borax. It is now famous for that mineral.”
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The Johnson’s also reproduce a Jan 23 *79 letter of the Reverend Brier (ref. 2, pp 178-179) which says,
“You remember that after leaving Panamint Valley, you crossed a rough mountain & came to a
Salt lake [Searles Lake], where I & my family, with Carter & Groscup found you at midnight-but
was not that a time! Well that lake is not salt as we supposed, but is Borax. Here are the great
Borax Mines or washings.”

It is clear that the Reverend Brier found the water to be undrinkable. It appears that in 1850 he believed
that the water was high in salt, but in 1876, after John Searles began mining borax from the playa surface,
he assumed the water was undrinkable because of the borax content. Actually, he was probably correct on
both accounts because today we know it should have contained both salts.

F. The Jayhawker Party Visits Searles Lake

The escape of the Jayhawker through Searles Valley is described by Belden, ref. 3, pp. 40-41.
*“...on the afternoon of January 9 the advance party moved ahead. Others with the cattle started the
morning of the 10®. Weak men and weaker animals didn’t get far. The ascent of the Slate Range
was a major obstacle and the main party camped at the top after having gone but four miles. They
camped, a dry camp, on the summit.”

“The camp on the Slate Range was the night of January 10; the steep descent, the day following.
It had rained January 5 and a little undrained water pool was found as the Jayhawkers reached the
upper end of Searles Valley. They struck out from the little water pool for the large lake they
could seen [sic] in the distance. Distances were deceiving. After going what Young estimated as
14 miles they were forced to make a dry camp.”

“Probably the day of greatest disappointment was that of January 12. After a 12-mile trek over
relatively easy terrain they reached the lake only to find bitter brine instead of sweet water. Men
had called up their last ounces of reserve strength to cross the rugged Slate Range and now were
forced to make their second dry camp at a lake whose waters spelled only death to them.”

This is interesting report on two accounts. First, it is clear that the brine was poisonous, forcing these
exhausted, thirsty men to spend a second night without water. Second, just seven days after what must
have been a substantial rainstorm, the water in Searles Lake was “bitter brine” that “spelled only death to
them.”

The observation of brine at the surface just seven days after a rain is especially interesting. This shows that
although low-density rain water might form a thin layer of higher quality water on the surface, held
separate from the higher density brine beneath by its low density, it quickly mixes with the brine beneath,
most likely with the first breeze. The implication is that even under the most favorable conditions
following a heavy rain, high quality water cannot exist in Searles Lake for more than a brief period if at all.

G. References

L. “Death Valley in ’49, Important Chapter of California Pioneer History, The Autobiography of
a pioneer, Detailing his Life From a Humble Home in the Green Mountains to the gold Mines
of California; Particularly Reciting the Sufferrings of the Band of Men, women and Children
Who Gave ‘Death valley’ Its name,” by William Lewis Manly, San Jose, Cal.: The Pacific
Tree and Vine Co., Printed and Distributed by Chalfant Press, Inc., Bishop, CA

2. “Escape From Death Valley as Told by William Lewis Manly and Other ‘49ers,” Researched,
Edited, and Annotated by Leroy & Jean Johnson, Reno & Las Vegas: University of Nevada
Press

3. “Goodbye, Death Valley, The Tragic 1849 Jayhawker Trek,” by L. Burr Belden, Publication

No. §, Death Valley ‘49ers, INC.
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Searles Valley Minerals

@ Searles Valley Minerals PO Box 367
Trona, Ca 93592-0367

April 14, 2004

Ms. Elizabeth Lafferty

California Regional Water Quality Control Board
Lahontan Region

15428 Civic Drive, Suite 100

Victorville, CA 92392

Subj: WDID NOS. 6B368905004, 6B368020001, and 6B368905005
1) 1st Quarter 2004 WDR Report
2) March 2004 WDR Report
3) March 2004 Daily Effluent Summary Report
4) March 2004 Status and Progress Report

Dear Ms. Lafferty:

Searles Valley Minerals (SVM), formerly IMC Chemicals, submits this quarterly and-
monthly monitoring report pursuant to Waste Discharge Requirements (WDR) for the Argus,
Trona, and Westend Facilities, Board Orders Number 6-00-52A2, 6-00-53A2, and 6-00-54A2,
respectively. As required by the California Regional Water Quality Control Board (CRWQCB)
letter of November 9, 2001, the report includes information about implementing Best .
Management Practices and source control measures at the Argus facility.

This report includes the monthly summary report of analytical data required by
CRWQCB in its letter of March 8, 2000. Samples of effluent brines were collected and analyzed
in accordance with the descnptlon provided in Attachment A of that letter.

Finally, the WDRs require SVM to submit a Monthly Status and Progress Report to
inform CRWQCB of the status of design changes, completion of control measures, and
compliance with the WDRs. The Status and Progress Report information for March begins at
Section III of the enclosed report. Pursuant to Regional Board’s letter of June 24, 2003, this
report includes information regarding performance of the new Argus skimmer. ‘



- Monthly Status and Progress Report’
Monthly Analytical Summary Report.

Please contact me if you have any questions. I can be reached by telephone at 760-372-
2118 or by e-mail at kirchner@nachem.com.

Sincerely,

Denise Kirchrfer

Enclosure
Copy to: :
. Ridgecrest Field Office, BLM

-

{

WDR Monthly and Quarterly Reports e April 14, 2004

»



Searles Valley Minerals (SVM)
Searles Dry Lake Operations

First Quarter 2004 Monitoring Report
March 2004 WDR Monitoring Report
March 2004 Daily Effluent Summary Report (Enclosure 6)
March 2004 Status and Progress Report (Section III)

ARGUS PLANT WDID NO. 6B368905004, BOARD ORDER N 0.6—00-_'_52A2_
TRONA PLANT WDID NO. 6B368020001, BOARD ORDER NO. 6—00-53A2
\ WESTEND PLANT WDID NO. 6B368905005, BOARD ORDER NO. '6-00-54A2 '

Enclosures:
(1) Sample Location Maps
(2) Tabular Summary of First Quarter and March Monthly Sample Results
! - (3) Analytical Reports for First Quarter and March Monthly Samples
~ (4) Tabular Summary of Daily Sample Results .
(5) Analytical Reports for Daily Samples
(6) Analytical Reports for Monthly Duplicate Samples
(7) Daily Visual Observations Log
(8) Hazardous Waste Disposal Log
(9) Effluent Leaks Log -
(10) Influent Leaks Log .
(11) Planned Influent Discharge Notifications and Reports .
 (12) Lake Development Drilling Discharge Summary
(13) Argus Oil Charts: Monthly Purchases, Week]y Usage, and Monthly Dlsposal
(14) Gantt Chart

1. MONITORING

A. Sample Locations: Sample locations for influent, effluent, and lake surface monitoring
are specified in the Revised Monitoring and Reporting Programs No. 00-52, No. 00-53,
and No. 00-54 for the Argus, Trona, and Westend Plants, respectively. Sample location -
maps are enc]osed (enclosure 1). ~




WDR Monthly and Quarterly Reports
Monthly Status and Progress Report
Monthly Analytical Summary Report

" B. Flow Monitoring

April 14, 2004

1.. The quantlty in gallons and the source location of brine flow to the Argus, Trona, and
Westend Plants for each month follows:

Argus Trona Westend Westend from
Month From Lake . from Lake from Lake SAC
January 514,118,880 72,629,280 [ 55,487,520 116,287,200
February 379,055,520 70,031,520 38,210,400 84,772,800 - -
March 548,804,160 72,986,400 55,710,720 121,510,080

The brine flow to “Westend from SAC” is received from the Argus Plant. The

“Westend from SAC” brine flow is already included in the total “Argus from Lake”
brine and is listed in the given column only to indicate that this volume discharges
back to the Lake from Westend, not from Argus.

The Argus Plant brines are drawn from the mixed layer structure of Searles Dry Lake.
The Trona Plant brines are drawn from the lower structure of the Lake The Westend
Plant brines from the Lake and SAC are from the upper structure. '

2.. Facility Effluent Volume: Potab]e water is brought into the plants from Ridgecrest
and contributes to the total facility discharge. The actual volume of water discharged
to the Lake is not directly measured, but it is estimated in gallons to be as follows:

. Argus ,

Month Percolation  Injection Trona Westend
January 389,742,523 | 145,990,000 82,601,120 189,742,431
February | 404,204,833 | 137,820,000 | 88,307,303 145,120,550
March 379,019,103 | 143,710,000 82,638,591 199,629,473

3. The quantity of hydrocarbon product removed from the LLX process and oil

skimmers:
- Quantity in :
Month ‘Plant/Process Gallons . Transporter Receiving Facility
January Trqna LLX 19,700 Asbury Environmental | D-K Compton
Process* :
January | Argus Skimmer Nodata | Asbury Environmental | D-K Compton
February | Trona LLX Process [  9,903* Asbury Environmental | D-K Compton
February Trona LLX Process | 22,916*%* | Asbury Environmental | D-K Compton
February | Argus Skimmer NoData | N/A N/A
A new accounting system is being developed to track the quantity of
March Trona LLX Process hydrocarbon material sold. That data will be submitted next month.
March Argus Skimmer 3,200 Asbury Environmental | D/K Compton
4
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*Recyclable oily product (fuel oil) was recovered from the hqurd/hqurd extraction

process in the Trona Plant.
**Combustible Liquid, n.o.s., (01]) sh1pped from the Trona LLX process '

The contract with Professional Resource Management (PRM) was terminated in February -
2004. Kerosene is no longer recycled at the Liquid Liquid Extraction Plant (LLX) in the -
Trona facility. PRM provided the service of operating our dewatering process and using
a patented method of dechlorinating the dewatered crud. The dewatered dechlorinated:
material was shipped to an off-site facility. SVM identified alternative options and
contracted for the sale of this material that make the dechlorination step unnecessary.
SVM operates the standard crud dewatering process that had also been part of the .
contracted-service. The dewatering process and equipment remain unchanged. The -
'hydrocarbon material is transported under a bill of lading and sold. Development.of the -
tracking system for invoices from the sale of material removed at the LLX Basin has
lagged behind that actual shipments; however, an Excel spreadsheet is being made for
that purpose. While the data is not available for incorporating it into this report, it w1ll be
completed before the end of the month and will be submitted with the next '
“monthly/quarterly report. . :

4. The total volume in galions of brackish water purnped to the_plahts followS:

Month Argus* | Trona Westend
January ' 230,180,689 54,437,683 39,571,609
February 256,258,252 145,470,880 40,506,595
March - 241,117,043 55,776,883 45,240,889

*Includes Argus, Argus Utilities, and ACE.
The system requires calculating the matena] balance to determine efﬂuent data.

5. The Argus WDR requires SVM to report the estimated quantity of domestic
wastewater discharged to subsurface disposal and to Searles Lake each month. The
quantity in gallons pumped from the Argus Plant individually and from all SVM
locations together, as reported by Rldgecrest Septic Service, is shown in the following

table.
Argus Plant All SVM locations, including
Month (Gallons) _ Argus (Gallons)
January 450 ' 1,740
February 420 - 3,510
March 420 .- 1,800

The volume of domestic wastewater discharged via the Trona South sewer to the
Lake is calculated by quantifying the water balance to and from the plants and Searles

~ Lake.



‘WDR Monthly and Quarterly Reports ‘ v April 14, 2004
Monthly Status and Progress Report i i
Monthly Analytical Summary Report

Estimate Discharge to Sewer
 Month (Gallons)
January 43,836,270

February - 37,993,538
March ' 45,573,410

C. Plant Influent Momtormg Tabular summaries of the analytical results of grab samples of
the Argus, Trona, and Westend influent brine are enclosed pursuant to Table 1 of the -
Monitoring and Reporting Program (enclosure 2). The WDRs require SVM to collect
influent samples each quarter and have them analyzed to determine Total Recoverable
Petroleum Hydrocarbons (TRPH), Total Petroleum Hydrocarbons (TPH) as kerosene, TDS,
Semi-volatile Organics, Volatile Organics, pH, Ammonia, Total Phenols, and Formaldehyde.
The annual requirement to analyze the brine to determine metals was satisfied with the first
quarter influent brine samples that were collected in February. The samples were analyzed
by BSK Analytical Laboratories for all analytical work except TRPH and TPH, which were

. done by the Searles Valley Regulatory Compliance Laboratory, and the formaldehyde and
total phenols analyses, which were done by North Coast Laboratories in Arcata, California.
Constituents with a result greater than none detected at detection limit (ND) are included in
the tabular summary at enclosure 2. BSK’s analytical report for the quarterly samples is
enclosure 3.

1. Tabular summaries of the analytical results of the Argus, Trona, and Westend effluent
discharges are enclosed pursuant to Table 2 of the Monitoring and Reporting Program.
The WDRs require SVM to collect daily effluent samples to determine TRPH and TPH-
kerosene and monthly effluent samples to determine total phenols and formaldehyde. In
addition, quarterly effluent samples must be analyzed to determine TDS, semi-volatile
organics, volatile organics, pH, and ammonia. The First quarter effluent brine samples
were collected in February and the March monthly effluent brine samples were collected
March 2, 2004. The annual requirement to analyze the brine to determine metals was
satisfied with the first quarter brine samples that were collected in February. The
samples were analyzed by BSK Analytical Laboratories for all analytical work except
TRPH and TPH, which were done by the Searles Valley Regulatory Compliance -
Laboratory, and the formaldehyde and total phenols analyses, which were done by North
Coast Laboratories in Arcata, California.- Tabular summaries of the annual, first quarter
and March effluent data is provided at enclosure 2. Analytical reports from the three
laboratories are enclosure 3.

2. Pursuant to Attachment A of the CRWQCSB letter of March 8, 2000, daily samples of
effluent brines are collected at the Argus Plant discharge, the Trona Plant discharge, and
the confluence of the Argus and Trona channels. Daily samples are analyzed to
determine TRPH and TPH. A tabular summary of the March daily analytical data is
provided at enclosure 4. SVM’s Searles Valley Regulatory Compliance Laboratory
analyzes the daily samples. Analytical reports from the three laboratories are provided at

enclosure 5.

I D. Plant Effluent Monitoring
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3. Pursuant to the CRWQCB Iletters of April 19, 2002, and June 24, 2003, SVM collects -
duplicate samples of effluent brines for confirmation analyses. The monthly duplicate
samples were collected on March 9 at the Trona effluent discharge (TPH-kerosene) and
the Argus effluent discharge (TRPH). The duplicate sample results are.included in the
daily analytical data summary table (enclosure 4). BSK’s ana]yt1ca1 repon for the March
duplicate samples is provided at enclosure 6.

‘4. A copy of the daily visual monitoring ]ogbook of effluent streams is enclosed.

(Enclosure 7) The presence of visible hydrocarbons at the discharge pond varies with
‘environmental conditions (wind speed, wind direction, temperature). No apparent
correlation exists between the daily effluent analytical data and presence of sheen at the
~lake skimmers. SVM vacuums material from the surface of the dredge pond and the lake
skimmers twice daily. The vacuuming schedule varies as needed, and visual observatlons -
can be taken before or after the truck vacuums on any given day. -

ARGUS PLANT ONLY:
Injection Monitoring: Tabular summaries of the analytical resu]ts of the final injection brine

discharged to the injection wells are enclosed pursuant to Table 3 of the Monitoring and
Reporting Program (see enclosure 2). Injection brines are to be analyzed each quarter to
determine TRPH, TPH-Kerosene, TDS, Semi-volatile Organics, Volatile Organics, pH,
Ammonia, Total Phenols, and Formaldehyde. The annual requirement to analyze the brine to
determine metals was satisfied with the first quarter brine samples that were collected in
February. The samples were analyzed by BSK Analytical Laboratories for all analytical
work except TRPH and TPH, which were done by the Searles Valley Regulatory Comphance
Laboratory, and the formaldehyde and total phenols analyses, which were done by North '
Coast Laboratories in Arcata, California. Data for constituents with a result greater than ND
are included in the summary at enclosure 2. Analytical reports from the three laboratories are

enclosure 3.

. Searles Lake Surface Water Monitoring: The WDRs require SVM to collect a grab sam.pl'e

of the surface water in the percolation pond on Searles Lake and have it ana]yzed to
determine the magnitude of the parameters listed under influent monitoring. A grab sample
of the surface water in the percolation pond was collected in February. Data for constituents
with a result greater than ND are summarized at enclosure 2. Analytical reports from the:
three laboratories are enclosure 3. :

F. Off-Specification Material Monitoring

1. Approximately 600 tons of mixed off-specification product from the Argus, Trona, and .
Westend facilities were re-dissolved back into Searles Lake in March. The product was
dissolved in the Westend discharge channel for return to the percolation pond.

2. Approximately 200 tons of mixed product were staged at the dissolver area at.the end of
March.
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G Chemical Additive Momtonng A list of chemical addmves and thelr constltuents was
prepared and submitted with the annual report on January 23 2004.

H. Offsite Disposal: The volume and type of all waste hauled offsite for disposal, the company
doing the hauling, and the legal point of disposal are recorded on the table at enclosure 8.
The information includes hazardous waste disposal for the Westend, Argus, and Trona Plants
during this quarter. SVM does not track non-hazardous or domestic waste disposal. SVM
has requested that Board Staff clarify whether domestic trash should be reported in WDR~
reports under Offsite Disposal in the Monitoring and Reportmg Programs.

1. Bioenvironmental Monitoring: A repon by Ecologlcal Research Associates titled .
~ “Bioenvironmental Monitoring Program for Searles Dry Lake Percolation Pond” dated
October 25, 1994, states that the “most striking feature of the bioenvironmental monitoring
was the complete lack of higher, eukayotic organisms in the percolation pond.” This report
~ was prepared at the request of the Regional Board and was submitted to the Board in 1994.

Birds that land in the brine are hazed off or are rescued when they demonstrate signs of
stress. Protocols for hazing and rescuing birds was prepared for the Trona site by the
International Bird Research Rescue Center. Fresh water does not exist in Searles Valley to
support an aquatic bird habitat. Birds acclimated to brackish water, primarily shorebirds,
thrive in the brackish water seeps on the east side of the Searles Dry Lakebed. SVM and
IBRRC monitor effluent ponds, influent ponds, and temporary pools at Searles Lake. SVM.
maintains the brackish water bird pool for bird rehydration and as an alternative restmg
location for birds.

- J. Operation and Maintenance

1. Modifications or additions to the depleted brine conveyance system: None

2. No major maintenance was conducted on the depleted brine conveyance system,
treatment facilities, or disposal facilities during this quarter.

3. Major problems in the depleted bn'ne conveyance system and major problems with
treatment or disposal facilities during this quarter: None. .

4. Brine Line Leaks and Discharges:

a. Four unplanned effluent brine line leak occurred in March. Details of the effluent
brine line leaks that occurred in the 1st quarter are summanzed in enclosure 9, “SVM
— Effluent Leaks” log.

b. Five Inﬂuent brine line leaks occurred in March. Details of the incidental influent
brine leaks that occurred this quarter are summarized in the enclosed “SVM --
" Influent Leaks” log at enclosure 10. Because the volume of IN2004-06 was so large,
a leak report is enclosed (enclosure 11). The alarm system software program was
modified to prevent a recurrence of this event.
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c. No planned effluent discharges occurred during the quarter. Two planned influent -
discharges, PD-IN2004-02 and PD-IN2004-032, occurred without incident during -
March. Follow-up reports are enclosed. See enclosure 11..

d. The “Lake Development Dn’l]'in'g Discharge Summary” log, enclosure 12, shows the

approximate volume of influent brine that discharged to the salt surface from new.
production well drilling activities thisv quarter. No drilling occurred in January.

5. There are no depleted brine flow measuring devices to calibrate at the Argus, Trona, or
Westend Facilities. C

6. 'Sunrmary of repertab]e spi]i events: None.

One exceedance occurred at Argus during the quarter. On February 26 a daily sample of
‘ ' the Argus injection line had J5.5 mg/L TRPH. Heavy rains between February 18 and

| February 26 caused the exceedance, as reported in SVM’s (IMCC’s) fol]ow -up report

: ~dated March 9, 2004. The Argus effluent limit is 4.5 mg/L

TRONA: None
WESTEND: N one

7. SVM’s revrsed Best Management Practices (BMP) Plan was submitted in November
2003. . :

II. BMPS and Source Control at the Argus Plant for March 2004 ,

A. Cumulative graphical summaries are enclosed for the following mformatlon penarmng to
“the Argus plant (enclosure 13):
1. Average monthly oil purchases,
2. Average amount of oil used weekly, and
3. Average monthly waste oil disposed

B. Following is the list of scheduled inspections for March 2004:
Preventive maintenance of equipment due in March
Trunnion inspection 4 days/week
Preventive maintenance on all centrifuges 4 days/week

C. Incidents of repairs to all process equipment that caused oily discharges: None

Equipment repairs are performed almost daily. Regional Board Staff requests
notification five days prior to any major repair of process equipment. Advance notice is
not practical because it requires one to predict when a breakdown will occur. In spite of
diligent efforts and routine inspections, breakdowns cannot always be predicted.

i
l |
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D. Trammg Schedule:
BEC Meetings: 3/2, 3/18 (2 ea.), 3/30 (2 ea. )
Planned Inspection: 3/17
Employee Safety Committee Meeting: 3/17
BEC Subcommittee meeting: 3/15,3/25
Bicarb, BFB, MFB Manlift Inspections: 3/2
Three Craftsmen to BMC for centrifuge training: 3/23

E. L1st examp]es of housekeeping practices that successfully reduced pollution:

Weekly Plant Clean-Up: 3/1, 3/8, 3/15, 3/2/2, 3129

' Week]y Parking Lot Clean-up: 3/1, 3/8, 3/15, 3/2/2, 3/29

Source Reductlon Measures were taken as fo]lows

3/1
3/1
3/1
3/1
3/2
372
3/3
3/3
.3/4
3/4
3/4
3/5
3/5
3/5
3/9
3/9
3/13
3/15
3/15
3/15
3/16
3/16
3/16
3/17
3/18
3/21
3/22
3/22
3/23
3/27

Removed from service old #7 hydraulic stauon and all piping in Carbo
Replaced #2 BFB scrubber pump

Replaced #2 hose and purge pump

Replaced ballrace on #1 BFB condensate pump

Replaced #1 mono elevator drive and installed new chain guard
Replaced ballrace and jackshaft bearing on #2 filter feed pump
Replaced bearing on #1 mono dryer discharge screw '
Replaced #3 product pump :
Installed new FK oil system and removed three old units
Repaired oil leak on #1 centrifuge on #1 mono

Repaired oil leak on #6 centrifuge on #3 mono

" Replaced #3 mono FK pump

Washed #3 mono dryer

Repacked #3 mono agitator

Replaced #1 mono circulating pump ballrace

Replaced #2 carbo feed pump

Installed new chain guard on #3 mono elevator
Replaced bearing on BFB south bin feed belt baghouse
Replaced coupling on #1 BFB fan ‘
Replaced oil pump on #2 mono crystallizer agitator gearbox
Replaced #5 Sweco motor

Replaced drive motor on #1 BFB fan

Replaced fan and bearings on #1 BFB fan

Washout on #1 BFB

Replaced motor on #3 mono circulating pump

Replaced #1 BFB fan motor _

Replaced #3 hose and purge pump

Replaced BIOCARB baghouse fan

Repaired leaks on #2 primary. agltator gearbox

Washout on #1 MFB

10
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13/29-31 Replaced #5 predryer discharge screw with one upgraded predryer
discharge screw, all new bearing sprockets, chain and guards
3/29 31 Replaced #5 dryer discharge screw housing, all new sprockets, bearmgs

chain, and repaired guard
3/29-31 Remove motor, gearbox pinion, repaired base, remstalled units, north. -

main drive

1I. Status and Promss Report

A Gantt Chart showing the status of items required by Cleanup and Abatement Order No. 6- -
00-64A2 and ACL Order No. R6V-2002-0025 is provided at enclosure 14.

1) Status of Design Changes to Plant Processes:

2)

3)

4)

a) Trona Plant: The LLX Basm contmues to run well. No changes were made to plant :
processes in March.

'b) Argus Plant: No design changes in March.

c) Westend Plant: No deaign changes in March.
Status of' Completion of Interim Control Measures:.
a) Trona Piant: No change.

b) Argus Plant: Novc'hange.

c) Westend Plant: No change.

‘Status of Compliance with WDRs, including a summary of violations:

a) Trona: No violations.
b) Westend: No violations.
c) Argus: No violations.

Bird Resting Pool: In a‘letter dated October 1, 2002, Board staff reduced the bird pool

- discharge sample requirements to once each quarter. The First Quarter 2004 bird poot

samples were collected in February and reported in the WDR report submitted March 11,
2004. SVM continues to maintain the pool such that the level of total dissolved solids is

. safe for birds.

5)

Argus Skimmer Performance: The S]dmmer and settling basin are vacuumed daily to
remove hydrocarbons. Daily samples collected at the exit end of the east AIF skimmer
and the west AIF skimmer have essentially_the same results, even though the long-skirted

1
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~ boom arran gement was mstalled near the outlet of the east AIF skimmer to keep
hydrocarbons from surfacing near the discharge. ‘The skimmer is working in accordance
with design. The number of exceedances of the WDR limit for TRPH has dropped '
substantially since the skimmer was installed. In the arid climate at Trona, the amount of
rain that fell in late February and early March is highly unusual. At such low numbers,

- the data are not very useful because the reporting limit for method SOP418.1TRPH is 4.0
mg/L. The Argus Plant data for March 2004 is shown in the table below.

AIF Outlet,

Effluent, Injection AIF Inlet, - | AIF Outlet,

Date - TRPH ‘TRPH TRPH TRPH/East { TRPH/West
3/1/04 J1.1 J1.1 J1.3 J1.2
3/2/04 J1.3 - 121 1272 J1.8
3/3/04 J1.2 133 J14- - J1.5

- 3/4/04 J1.3 J2.0 J1.6 J1.9
3/5/04 J1.8 0.S. J1.4 J1.6

- 3/6/04 ND J1.7 ND J1.0
3/7/04 JI.1 J1.3 J1.7 J1.1 -
3/8/04 . -J1.3 J2.0 J1.4 114
3/9/04 J3.1 0.S. J1.9 J2.2

3/10/04 S J1 J1.8 J1.0 J1.0

3/11/04 J1.8 J1.4 J1.1 J1.2 J1.4
3/12/04 J1.5 J2.5 J1.1 ~J1.1 .10
3/13/04 J1.0 J1.3 s J1.2 J1.0
3/14/04 ND ND ND ND ND
3/15/04 ND J1.3 J1.6 J1.3 J1.2
3/16/04 J1.2 J1.5 J3.0 - J1.9 J2.1
3/17/04 ND J1.6 J1.0 J1.7 J1.6
3/18/04 J1.1 115 J1.3 J1.1 J1.1
3/19/04 . ND .2 ND J1.0 J1.1
3/20/04 J1.0 J1.3 J1.3 J1.2 J1.2
3/21/04 J1.0 J1.6 J1.1 4 J1.5
3/22/04 J1.0 J2.2 J2.1 J1.5 J1.5.
3/23/04 J1.2 J1.8 o1 J1.3 Ji4
3/24/04 J1.9 J2.5° J2.6 J3.1 J3.1.
3/25/04 J1.6 - J1.8 J1.8 J2.1 2.2
3/26/04 2.2 J2.3 2.2 . 23 124
3/27/04 J1.8 J2.1 J2.3 J2.2 J2.2
3/28/04 J1.8 J2.2 J2.5 122 12.0
3/29/04 J1.9 J2.2 127 12.4 12.6
3/30/04 J1.8 J2.2 - 121 J2.0 J2.3
3/31/04 J1.6 J1.9 J1.9 2.2 J2.1

SVM'’s next skimmer performance evaluation report is due May 30, 2004.
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6) Formaldehyde Study:

Development of Matrlx-SLmﬁc Analytical Procedure - F ormaldehyde

April 14,2004

A revised Work Plan was submitted to Regional Board on February 27, 2004. SVMis .

awaltmg Board staff’s comments prior to initiating the study.

FACILITY CONTACTS

Jim Jackson, Director of Environmental, (760) 372-2443

Denise Kirchner, Environmental Engineer, (760) 372-2118

SIGNED:

Arzell Hale
Searles Valley Minerals
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Manhole at Recreation Center

'Manhole.al.La_ke', 0.x miles south of gate

Open channel #1
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en channel #2
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Open channel
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'Percolation Pond
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Figure ____
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ARGUS EFFLUENT SAMPLE LOCATION

Diagram No. 2, Proposed

April 1_6, 2003
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Lake Brine Wells

" Sampie Location on Brine Line

at Corner of Cement Plant Road
and Parsons Parkway. (L00Z

L3053

Argus Process

Figbre

Argus Feed Brine Sample Location

Note:

. @ Sample location
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Lake Brine Wells

SAC Booster Station

Sample Location at Discharge

of SAC Booster Station

on Cement Plant Road between
‘Parsons Parkway and Bernhardi Road

(L002)

|

Argus Process

F igure

Argus SAC Inlet Brine Sample Location

Note:

®' Sample location

ATTACHMENT D
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Lake B'r'ine Wells

Sample Location at Inlet to Westend Solar
Pond. The Westend Solar Pond is only used

5-6 months of the year. This should be the
~ sample location when the pond is in use.

(L004)

Westend Pond

Sample Location on Feed Brine Line
~ to the plant. Located inside the Westend
Facility on the brine line just after it comes
out of the ground and near the back gate -
to the plant. This should be the sample
location when the Westend Solar Pond is
not in use. (L005)

Westend Process

Figure

Westend Feed Brine Sample Locations

Note:

@' Sample locations

ATTACHMENT D
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W01 - EVAPCO Blowdown
W02 - Borax cooling tower blowdown
WOQ3 - Central brine retum to percolation pond

WO04 - Western outfall to percolation pond

Main

v
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Legend

009 - Brine return to percolation ponds
010 - Brine return to injection wells.
1001 - Trona LLX feed (BAX meter)

 LO02 - Argus Sac feed (booster pump)

) :003 - Argus brine feed (SBB Tie-in)
004 - Westend feed prior to solar pond
LOOS - Westend feed after solar pond
LOO6 - Well 1116

' 007 - Well 1117

009 - Well 1121

v

- WZIINC,
Bakersfield, California .

IMC CHEMICALS INC.
SEARLES VALLEY, CA

LAKE
SAMPLE LOCATIONS

Date -2/99 Im11_oo1° lExhle 1

008 - Well 1119




ENCLOSURE 2

‘Tabular Summaries

1st Quarter Sample Results
March 2004 Sample Results



- SEARLES VALLEY MINEKALD

. Total Phenols - Effluent Brines, Sampled Monthly*, Quantlty in mg/L
- {Note: Reporting Limit for ND = 0.10 mg/L, unless otherwise noted. -
"~ Method Troma |  Argus ‘Westend : Westend Percolation Argus
"EPA 420.1 - Effluent Effluent ~ Main _ North Pond ‘Injection
7/25/00 ND =<1 ND =<1 1.1 ND =<.010 { -
8/1/00 1.2 | ND=<.250 1.3 0.012
8/8/00 1.4 0.85 - - 0.88 ND = <.010
9/6/00 .11 o 0.83 . _ND =<1 ND = <.050
9/12/00 ' ' 1.2 0.58
10/10/00 15 " ND=«lI 1.1 " ND =<l
~11/7/00. ND ND - ND " ND
11/28/00 : ’ . - - ND ND
1/2/01 ND ND ND - ND :
1/17/01 - "~ ND - ND ND . ND v
- 1/30/01° : ND ND
2/6/01 0.13 v ND © 013 ND ‘
3/6/01 0.15 ND 0.17 = ND
4/10/01 : 0.13 - ND ND ND
5/8/01 NS NS NS .| . NS ND ND
6/12/01 , 0.14. ND - ND. - ND
7/2/0] 0.13%* ND "ND ND
8/14/0