












































































































































































































































WOLF ET AL TI).\ICULUlilC I'A IliliLUGY

FIG. I.-Mesothelioma 011 the lunica vaginalis lesti, from a male F344 ral lreateu with 0.4 gIL KDrO, lor 7l:i wk. The serosal surface of the
lunlC has a focal proliferallUll of neoplastic mesolhelial cdls several layers lhid resting on all extensive liumlJs slroma. >:25

FIG. 2.-:>"lesolhelial hyperplasia on the tu'nlca vagillalis testis from a male 1'3.... ral trc:lleo with U.4 gIL KUrU. for 52 wk. The sewsal surface

of Ihc llJllic has a focally C.,leIlSI\,e hypcrtrophy ano Ilyperl'l,,,i,, of mesothelial cells I to :\ layers thick rcsl'llg Oil Ihc Ihill clllllleclivc (ISSUC stroma

of lhe sClllsa. X 50.
Flc.. 3.-Rcnal aucllllilla lrom a Inale 1'.1 .... rat lrealCU Wllh OA gIL Klll(J, jl" 7S wk. Tllis auellollia is CIl:llaC:1CIIl.cL! b} all e\I'.II,,,lc lIlass of

1l1"rkeuiy \'acuolalcu prolileral'"g pnl.\illlal lubuk cplll,c1IJI cells. Thc cells h,l\'c Ilionoullccu cell nlclnurllllCS "111 111111 \\'ISI'S of cyWpl"slIl hClween
large c·) (uplasmic vaeuuies. ;0( JU.

FI(j, 'L-KiJncy frotl! a lIlali.: ~·J"'·l rat In.:alcu \Vitti IJ 4 gIL KUrU, fUi 7X wh.. TilL.' renal papilla t:\lIIl.JIJI' lIil/liL'ltlll:. IpCI (I( IHillera!. alld the

I/ltL'rSlIllUlll I., pr()lIIil\~1I1 :JIllJ ~.\p;lIl(,h;u lly:J PlutL:III.l..:L.'~IU., Ili;IIL.'II;d. likcly.h) i::: L:d':llId. TI)e urulhchuln lillill~ llll' 11,.'11:11 papilla I... 11I~J1kL'dl~ tllll.:b:ncJ
by lIypcrplasi:..l ano prujc(,,;ls inlu Lile p..:iva.: IUIIICIl III IldlllL:lllll ... papillary JIUl1d .... ,-:311

111 ..Jlcrial (fig. 4). Tltis Icsioll was similar tu wltal Itas bcclI
JcscribcJ as intcnucJialc rcnal papillary Ilccrusis witlt
mineralization (2). In assucialiun willi Illc millcralizalion
uf lite rCllal papilla. Ilterc was muJeratc-tu-markcJ uro-

'1'.\111.1. 11.-lm:iJellc,: of lellal cell 1l1l1l<JrS ill 'Ilaie 1'.\·14 lals "cateu
"'\;~!l KlilU, in lhillkillg \\';LLcr.
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amI tilile-ucpcnucnt mallilcr ill rals trealcu willt 2:(). I g/
L Cfable IV). The urolheliulll lining lite papilla Itau in­
crcascu thickncss ano prujCClL:U inlO lite urillary spacc of
the rellal pel vis in papi Ilary (IOJlUS III st.:ssile mats (Fig.
4). III Ille more severe cases. lhe enlire pelvis was Iineu
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'/'''11I./; /V.-I",;;,le",;c ..r ,,, ..'heli,,1 hype,p!",i" ..f,he lell"'pe'~;.• ill
mule I'J44 ralS Iremeu wjlll KllrO. ill ul'inkinll wilIer.

GrnUJl
IBILI 12 Wk 16 Wk S1 Wk 78 Wk liNt Wk

U CI (1 0 {/ 7/44
(J.U2 0 0 O' 0 el/41
U.I 0 U U 0 25/47···
11.2 U O. U 416· 321311·"
U,4 0 O· 1/6 616··' 30132····

• Trenu over lime.
• T,"n~ o~er dose.
· Tren~ u~er dose end lime.
• I' <: 0.06••• p <: 0.05. or ••• p <: 0.00 I by !'l.her BlIDe, 'CII.

dose . KBrOJ had renal papillary nlineralization, and
urothelial hyperplasia was only present in these groups
after 100 wk (Table IV).

TIlyroid follicular tumors were seen as early as 26 wk
ill I rat each from the D.l- and D.2-glL groups (Table V).
A few. rats in the 0.2- and D.4-glL groups had follicular
cell hyperplasia. but this was not a prominent finding
(Table V). An apparent t~eatmenl·associated follicular
cell degeneration was present in the rats treated with the
high-dose of KBr03for 52 wk but was absent after a lon­
ger duration of treatment. The control animals did not
develop any thyroid follicular tumors. Total serum con­
centrations (bound and unbound) of TJ (but not T.) were
decreased in KBrOrlreated rats (Fig. 5).

TAflU~ V. --lm.:;dclU:C of 'lIyl''';'' 11:.'I;fJlI.'; ;n umJc F)u..; t":Jh I1Clllc.:t..

willi KU,O. in dl'ink.ins wUler."

On",1'
(1lI1.) ,~ Wk 2(,Wk 52 WI; 78 Wk lOOWk

0 U 0 0 0 0

11.ll2 0 0 0 0 S/~II·

JlJ9

U:I U 116 0 1/6 4/43
1/6 2J4J

U.2 0 ·1/6 0 2/5 6135···
216 2JJ5

0,4 0 0 1/6 4/6-- 16130···..
/16 1/6 21JO

• Tup number is IhJlroi~ fullieulor lumor incidence; when prcscnl. hnI'ORl num·
ber in Italics ia inei~enee of rolli~ulur cell hyperplusia.

• Treml over lime.
•Treml o~er dOle.
'Tren~ nver dose en~ lime.
• I' < 0.06••• I' <: 0.05. or ••• p < 0.00 I by Filher Eauel lell.

DISCUSSION

Chemically induced abdominal mesotheliomas have
been seen almost exclusively in male F344 rats (8):
Mesothelioma is preceded by mesothelial hyperplasia that
is described as focal thickening or single papillary pro­
jections of mesothelial cells wfthout SlrorJ}aJ proliferation.
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riG. 5.-Serum euncenlr:uiolls of 1'1 nnu T. ill control unu KUrO,·lreulcd llIule 1"344 rUIS nftcr 12 wk or IreUlmenl. Serum 1', COllcenlrnlluns were
dc<:reaseu il'l U lIealnlelll.dependelll bUI 1111I dosc.dcpelldelll Inu"ner. T. cOllccnlrulioll.~ were unn{{ecleu by KBrO, trenlmene • p. < 0.U5; •• " '"
U 07.
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(1.1. allli U.4 gIL was al.1ministercl.1 lo IIlalc 1:344 rals as
the sule water suurce fur 12, 26, 52, 7/). or IDU wk.

Three hundred seventy 28- to 30-day-ulL! male F344
rats (Charles River Laboratories. Purtage. M!) were ac­
dimated to the environment for 1 wk allll then randumly
assigned ~o the treatment groups. The lreallllcnl rooms
were maintained at 20-22°C and 40-6U% humidily un a
12-hr light:tJark ·cycle. Rats were houseu 3 per cage on
woud chips and provided Purina Rodent Laburatory
Chow (St. Louis. MO) and water tid liuiwlIl. Animals
were observed uaily. and JIIoribunu animals were euthan­
atized and necropsied. Six animals from each group were
euthanatized by COl asphyxiation and necropsietl after
12. 26.52. and 78 wk of treatment; the remaining animals
were euthanatized and necropsied after 100 wk of treat­
ment. At necropsy, a blood sample was cullected from
each animal, and the serum was separated and frozen.
The target tissues of kidneys, testes, thyroid gland. and
gruss lesions were removed, examined. and fixed in 10%
neutral-buffered formalin. Fixed tissues were processed
by routine methuds for paraffin embeJding. cut into 5­
IJ-Ill sections, stained with hematoxylin and eosin, and
ex.amined by light microscopy. Nephropathy scorcs were
graded semiquantitatively on the basis of the percentage
uf the renal cortex invulved. Grade 0 imlicalcd no ne­
phropathy; grade I, 1-10% of renal cortex. involved;
grade 2, -25% involved; grade 3, -50% involved; graue
4, -75% involved; and grade 5, >75% uf the renal cortex
involved and fibrosis and mineralization were prescnt.
The kidneys from rats treated with KllrO) fur 12 wk were
sectioned at 5 mm anti stained with the Mallory-HeiJen­
hain method to·accentuale the droplets withifl the proxi­
mal tubules for qualitative analysis of droplet aCl:UI1lU­
lation. The slides were scored on a 1-4 scale for mild,
muderate, marked, and severe accumulations of large red
Uroplets within the proximal tubule epithelium. Total se­
rum. bound anJ unbound,'triiodothyronine (TJ), and thy­
roxine (T.) concentrations from animals euthanatizeJ af­
ter 12 wk of study were detemuned by rac.liuillununoassay
using a kit supplied by Diagnostic PruJucts C0'll0ratiun
(Los Angeles, CA). according to the manufacturer's in­
structions. All aspects of these studies wcre l:onducleu in
facilities cenified by tlte American Assuciation fur the
Accreditation of Laboratory Animal Care in cumpliance
with the guidelines of that association and those uf the
National Health anti Environmental Effects Research
Laburatory Animal Care and Use COII\lllitiec.

Statistical analysis for histopathology induJed the
Fisher exact test. and polynomial regressiun was used to
dctermine dose- or lime-related trenJs. Statistical aflalysis
for T J and T. levels was performed using all ANOYA
anu a I-test. All values were determillcu to be significant
whell p < 0.05. In some instances, slightly higher values
for pare noteu when the change is Jeemed biologically
significant but is >0.05.

R[;SULTS

Mesotheliomas Jeveloped on the lunil:a vaginalis pa­
rietalis along the attachment between the testis allJ the
epiJidymis (Table I and Fig. 1). as previously JcscribeJ
(5). In addition to small mesotheliolllas. there were also

T"III.1. l. lucic.1clIl':c uf tcsliculul IIIt"~ulln:litllllas 111 IIlall- I; \·1·1
(rea,c,,) with KUrU, ill drinking walc:r.

Group
(giLl 12 WI. 26 Wk S2WI. 78 WI. '00 \"'f,.,

0 0 0 0 0 0
0.02 () 0 0 0 4/44
0.1 () 0 [) 0 5/50-
0.2 0 0 lib V" I llIJ 7" •

• OA 0 0 (r' 4/6· 27/41""'

.. A ~ill~'c testicle frum I animal had focal hypertrophy and h),perpht"'IOI ul me·
5u1hchal l,;cll~ 011 the tunicu YHginali1 le:uls.

"llemJ uver lime Bud Uos~ .
• (' < 0.06 ur •• I' < 0.00 1 by t-=iiher exact tc."C

a few animals with hypertrophy and hype'lliasia of the
mesothelial cells along the parietal vaginal tunic (Table I
anJ Fig. 2). Mesotheliomas of the tunica vaginalis testis
were lirst seen after 52 wk of treatment. Mesotheliomas
at sites other than the testicle were not present until after
78 wk uf treatment, indicating that the origin of these
tumors is likely the te~ticular serosa. The most commun
sites of secundary spread of the 52 rats with mesotheli­
oma in this study were on the serosal surfaces uf the
spleen (56%) and gastrointestinal tract (56%). followeu
by the mesentery (46%), the pancreas (37%). the urinary
blaJder (27%). the liver (10%), and, rarely, the kidney
(2%). None of the neoplasms invaded adjacent tissue or
metastBsizeJ to other sites. None of the 52 rats diagnosed
with mesothelioma had eviJence of spread cranial to the
diaphragm.

Renal cell tumors were seen after 52 anJ 78 wk uf
treatmcnt only in the high-duse group (Table JI). Al­
though some of the renal tumurs were large after IOU wk
of treatment and were classified as carcinomas based un
size. none of the renal tumors metastasized. The preuom­
inant cell type in these renal tumors was a markeJly vac­
uolated cell of proximal tubule origin (Fig. 3). There was
no increase in incidence or number of hype'lliastic tu·
buIes with bromate treatment when compared with cun­
trol animals (data not shown). In addition, the incidence

. and severity of nephropathy were not different between
control and treated rats at any time (data not shown).

Proximal tubule epithelium had a treatment-related in­
crease in eosinophilic droplets. In sume cases, these lIrup­
lets had a golden brown appearance consistent with li­
pofuscin granules, which are indicative of accumulation
of undigested membranes." With decreasing dose at the
early times. the eosinophilic lIroplelS were similar ill size
and number to those of tile control rats. and in the lower
doses, they more closely resembled the a2u-globulin­
containing hyaline Uroplets typical for this sex and strain
uf rat. Kidneys from rats treateJ fur 12 wk had a Jose­
uepellllent increase in numbers of large reu droplets with­
in the proximal tubule epithelium (Table lll).

The k.idlley had a treatment-related increase ill Illillcr­
alizutiun of the inner medulla (uata not shuwn). This min­
eralization was restricted to the renal papilla and became
mure severe with longer duration of treatment. The min­
eralizeJ foci were scattered throughout the papillae anu
were assuciated with degeneration of the collecting Jucts
and expansiull uf the interstitial space with prutein3l:euus
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Mesothcli~'lIla is common on the tunic,;u vuginalis Ulld is
fuumJ udhc'(;lIg tu the epididymis or tUllic;, ullJugillcu uf
ule tcstis ur' lIIales, from which almost all spontaneous
mesutheliumas are thought to originate. The earliest tu­
murs are distinguished from hyperplasia by the presence
of papillary growth with stratification and assuciated stro­
mal proliferation...AII mesotheliomas are considered mu­
Iignant bu!appear to spread by direct extensiun or illl­
planl:Ition throughout the peritoneum (8). Mesotheliotllli:'
were first seen after 39 ,wk of treatment of 500 ,ppm
KUrO J and statistically significant increases were not
seen until 104 wk (18). Rats treated for at least 13 wk
and then exal'llined at 104 wk had an increased incidence
of mesotheliomas (18). In the present study all treatmelll
groups had an, increased incidence of mesotheliomas at
100 wk. with hyperplasia and small tumors first seen after
52 wk.

III previous work renal cell tumors were found in male
rats given 500 ppm KBrOJ that died after 14 wk of treat­
ment (15). However, mean induction time for renal cell
tumors ranged from 90 wk in nits given 500 ppm KBrOJ
to III wk in control male rats (15). Male F344 rats treat­
ed with 500 ppm KBrO] were found to have renal ade­
nomas afler 26 wk of treatment and statistically signiti­
CMt increases ill numbers were seen after 52 wk (1 H).
Renal tumor development was not reversible when treal­
ment was Slopped following continuous treatment for 13
wk or tIIore. Lesions associated with nephropathy such
liS droplet accumulation were reversed and were not dif­
ferent from control animals after recovery treatment. It
was suggested that because tumors arise after discontin­
ued treatment that the mechanism of action is not related
to the nephrotoxicity induced by bromate (18). This hy­
pothesis is further supported by the findillg from the pres­
ent study that KBrOJ did not enhance the development
of nephropathy at any time. . '

Male, but not female, F344 rats treated for up to 13
wk with 500 ppm KBr03 in their drinlcing water had an
increased accumulation of a2u-globulin-eontaining drop­
lets in the proximlll tubule epithelium (28). However,
male and female F344 rats both had, elevated 8-hydrox-

, ydeoxyguanosine levels in the lcidney and increased S­
phase labeli'ng lifter up to 13 wk of treatment (28). These
data, the present report, and previous work indicating that
both male and female rats develop renal tumors suggest
that a2u-globulin accumulation is not related to renal tu­
mor development (12. 13, 28). The droplets that accu­
mulate in association with bromate treatment are associ­
ated with bromate-induced oxidant damage and not u2u­
globulin nephropathy.

KBrO] induced c1ear-celJ renal tumors in the. present
lind previous studies. This pl1rticular tumor typc is com­
tilon in humans with lcidney cancer but is ullusual in the
rat (30). Specific inolecular liIterations have been asso­
ciated with particular morphologic patterns of renn! ccll
lumors in human plIliellls (4. 7, t2, '30). Recenlly. mo­
lecular alteralions of UIC Tsc2 gene have been shown to
be aSSocialed with chemically induced chromophilic renal
cell carcinoma in rats (29). Human patients with nonpa­
pillary clear-cell renal cancer most commonly have mu­
laliuns in thc VII' gene (12). Bromatc-induced rcnnl cclt'

IUllIOl'S ill rals arc 111111 phulogic,;lIl1y silllilar to hUlllan rcnal
cell c,;ancer of the dear-cell type. A JIIolecular charucter­
izatioll of broJllate-induced rllt renal tumon; has nol been
conducted.

Urothelial hyperplasia is commonly seen in the renal
pelvis with severe nephropatlly,which was not the case
in this study. Treatmcnt-related hyperplasia in, the uro·
thelium has also been associated with renal papillary ne­
crosis, mineralization, ami calculi formation (23). Ad·
vanced hyperplasia appears to form a continuum with
papillomas of the renal pelvis (23). In the present study.
urothelial hyperplasia developed in association with renal
papillary mineralization and intermediate necrosis but did
1I0t progress to papilloma.

In the present study, thyroid gland follicular cell tumor
numbers were increased after 78 wk of KBrO] treatment.
Proliferation of thyroid gland follicular cells is thought
to follow a progression from hyperplasia to neoplasia' (9).
Most chemically induced thyroid neoplasms appear to re­
sult from direct interference with the synthesis of thyroid
hormones, resulting in 1I d~creased circulating level of T J

or T. with subse4uent elevated thyroid stimulating hor­
mone (TSH) secretion. Most agents that produce thyroid
gland tumurs do so by nongenotoxic mechanisms, rarely
do chemicals induce tumors through mechanisms not ili­
volving TSH (27). However, a few chemicals do produce
thyroid neoplasms without known interference with the
pituitary-thyroid axis. These chemicals do not affect thy­
roid weight, but they induce neoplasms at other siles and
tlley are genotoxic, suggesting that they may directly act
on thyroid follicular cells (9). In a time-course study, thy·
wid follicular cell tumors were first identified after 26
wk of continuous treatment with KBrO], but stutistically
significant increases were not found until 104 wk (18).
Rats treated for 26 or 52 wk with KBrO] and Ihen nec­
ropsied lit 104 wk 'also had stiltistically signiikant in­
creased numbers of follicular tumors (18). The presenl
study had u similar time course for thyroid follicular tu­
11101' development and a treatment-associated slight de­
crcase in serum T] levels. Additional studies will exam.ine
the association between thyroid hormonal changes and
KOrOl-induced thyroid tumor development including
measurement of serum TSH concentrations.

The specific mechanism by which KBrO] produces tu­
mors is nol' known. KllrOJ was mutagenic in the Ames
lest und caused chrolllosomal uberrations in Chinese
hamsler fibroblasts. but did not have initiating activity in
the rat lcidney and neither initiated nor promoted slcin
tumors (II, 13, 20, 22). Bromate is thought to produce
its toxic response t1rrough oxidative damage that results
from increased levels of lipid peroxide (19, 24-26). Bro­
mUle-induced carcinogenes.is may result from lipid per­
oxidatiun and generation Of oxygen radicals that induce
DNA damage (I7).

In sumlllury, in the present study we fourl'tJ KBrOl­
illlluc,;ed tumors oflhe kidney. thyroid gland, and abdom­
illul mcsothcliulJI. In uddiliulI, Lhis study confirmed that
KBrO,\-induced mesotheliomas originate on the tunica
vaginalis at the allachmenl between the testicle and epi­
JiJymis. The lirst tUlllors to develop from KBrOI treat­
lIIent are thyroid glapd follicular aJenomas. We provided
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additional support fur thc assertion that broll\;ltc-induccd
renal tumurs develop unrelated to nephrotoxicity. This
study provides a pasis for the determinatiun of dose-time
relationships of lumor dcvelopmcnt for a beller under­
standing of KBrO)-induced cancer.
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Mr. Will Dolei'n~n

WIll's Plumbing
1'.0. Box 3544
Grass Valley I CA 95945

SUCJECT: A Review of the IIBromate" Problem

I slnceraly apolol;)iz~ for takIng $0 long in gGtting back to yed aft~r the disc:overy of falS$
posj[jV~$ ~eporter.i 10' ~any of th~ bron\ate te!tt whi,~h we parlormed. Althou~l'I you have a
fairly good ~ictLlrl!l ofthe s;ti.larlon, allow me a moment to summarize r'JW vlaw~olnl of what I~a$

teken place. Ut'lfOi'tunately, I have been essenflall>; a very limited apaclafor through mo~t of
this since Dave Melander had s$$ultled the role of Projeet Managar fOi' thi! wOI'k.

Ourlng late SPrlif,fj ~hd $Umn',er of ~ 999, our laborafClry l'l~d de1vi'!loped 3 method {or the
anely$ls of brOi'ti~leii"1 water using at'l ion Cl'Iromatogrc'!ph. In/tiel test "&\I~16pi'rH,1nts Indieated
that we eculd indeed S~ bromate in an aqueOU$ matrix' which also had ehlorld~$. sUlf~fes. t",'H1
other .:IMlons routinely fOuhd In groundwatar~. The retards whl~h I hav& r~vjewed sMt>wit1at­
the bromate te$t~ wer! valid from May through August of la!t ysar. Durlrlg late sU""h\el) w~
LJoed the ion chromatograph for a number of other projaets, il'lcludlng the mot'litorii~~ of the

. CI8~)j~UP of a cIrcuit b~ard manufacturing plant. Hindsight b~lng 100% perlect. It wa$ during [his
time that' nOW can se~ that the separatiOri column on the Ion Chr'omato9raph began to fail arlo
was riot se"arating the components as well :as they WE:re supposed to. 11'1 Sepleriibt:lr'. we
t'epoflad four brOmale hits whieh now appear to be erroneous. However, in late Odober-and
early November, we were able to $ee that numerOU$ samples wera Ilnot:'lt!i d~leett·dlt (ND) b'ft
did r~port fmo hits that now appear to be also UNO".

After those "NDs'l Ui'ltil the l,a$t batch received whlcl1 we serlt lO another laboratory, all brometl!l
data appe~rs to be bad, The column sepsratlof'l was ~oor in th~ (eglon whsre bromataS would
$how up. Aa always. the chei'l'Jist calibrated ·the el'lromatograpl'J but only uMd bromat~

standards instead of a matrix-Matched mixture which would have Included chloride, sulfate.
nitrata. etc..As a re$Ult, $h~ did not become aware that there was no $epai'atio!'l betweel'J
bromates, nuor'ides, and chlorides and chloride was mistaken (or bromate. Sirice no separation
was takIng place, matrix spikes looked reasonable and the data was r~~orted S$ good. Ther'l
in resporise to HydroSolution's insistence that the lest batch of w~1erreally should have been
clean, vye set'lt the samples to a"otht1r it'lb and it soon became oO'liious that we "ad a pl'"bbteh')



TEL NO:

WillIs Plumbing
Pigc 3
May 9,2000

In the table above, I have credited you fOr all of thEl bad bromate test results. By taking this
into account and offsetting it by the amount (roin invoices Which you have not received or have
paid fOr, "clli papet' you still owe us the $310.00. However. I would nevar be so presurr.ptuous
to demand payment of this amount after what w~'\ie put you fhrouot'l. If We were t~ ana 6ur
discussions here. I would cancel all remaining invoices and send out flnal copies of reports 10r
which you only have a faxed copy.

From whare I sit, you received a great deaf of usable data V,J1~leh wa$ not impacted by tne
bromate problem. I ~ee no justification for puttinQ that on the to!bl!. It i~ i"fJy Lit,der~tanding,

however, that some potassium analyses were performed as a result of br'ornat~ t'1it~. I i!fc'I
willing to refund tho~a as wall.

In concluslort. I would like to ~ay again that I'm qUite ignorant of the scope of the project and
am willing.to let you educate me. Please give me a call at your cor'l\;ai"lian~ ~o we can take
tho next $te~.

Sincerely,

Richard D. ReId
Laboratory Direetor

NOTES FROM WILL E. DOLEMAN

I phoned the Laboratory Director a shon while later to point out th~t he owes m~ money. not
that lowe him. Note also that the credits are to my account, not hIS. I also pomted out that
this list is not at all complete.



RCCOllUII¢UUCU holdillg ttines W\:rc nuhcrcuto as outlined uuder USEl)A GOOIllWU46
guidelines unless. Doled otherwise. Allallwysis were performed following tho laboratory
quality ass'urnncc guidelines os outJineU in Columbia Inspection's Laoorntory Quality
Asswullce lUaJllUll Mcthous for QIuuysis fqllowcd nrc approved wlt}cr 40 CFR ParI 136
am\ USEPA protocols.

Should you have any questions, pleaso contnct me directly at (503) 286-9464.

vd~
Quality Manager
Columbia Inspection, lllc.

yv- D,
The two preceding pages were the results furnished to us right before the, laboratory sent
these samples to Coffee Laboratories for retesting. The samples were retested by Coffee,
and Coffee reported "N.D." on all of the following pages. Note that Coffee Laboratories
had reported results on the 13935 Glenn Pines 300-ft. deep well and the 13733 Lama Rica
Drive :well 2 1/2 months previously of .11 mg/L of bromate. The Glenn Pines residence was
the Dolemans, and the Loma Rica residence was the Evans.

So, did the rains that fell during this 2 1/2 month period finally wash away the bromate, or
did the first sample being listed in this last batch-Nevada Union High School-push some
political buttons?

•



. -·"IAY-09- J 0D rUE 06: 45 I D:
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Page 2
May 9.2000

TEL IJ[I: (j---

As I said befora, I haven't been an ob$erver in this study Ui'lti! recently and I still don't know all
the "in's and ours" and relationships associated with the scope and t'urpo~e of the projee!.
Therefore. I am going to try to summarize the progress from May, 1999 ut'\tll the pre$ent.
pointing out the good, the bad, and the apparently i.itiralat~d work that has been reported. In
the end, I'd like to be able to resolve the details financially.

My record show the fOllowing I~on pa~e(' activity. Ti'ij~ is wl·,$re I WOLild like f6 ~tart &/'td fb~t'l
work from that Doint.

Invoice/Job Invoice Scope of T""'mt. Amount Restitution,
No. Date Testing/Outcome Invoiced· Paid

~

590970 6/17/99 Wastewaters-Metals and 422.00 422.00 0
bromateI- All good data

591364 7/22/99 Metals Only-A:I good data 145.00 145.00-r;--·----

591447 8/31/99 Metals, eN, Bromate - 331.00 331.00 0
GoOd data

591782 8/30/99 Wastewaters- NOI 556.00 556.00 0
Applicable

----
5S2087/81A 11/5& "1/31 GWI# 20 brQrTlill.o3+K 382.00 377.007 ·2~,.(!C

+ eN; 16 Gooa /2 e,,~
-' ---

5920S8 11/19/99 GW: Metals Only 111.00 111.00 0
1-----_._.._----

592332 12/6/99 GW: Metals Only 150.00 150.00 0---
+21 C.OLl .. '-1592333/33A 12/7 &1/31 15 Sad bromates 386.00 ~eo.oo

-- ~--- -.-."-

:;:~If-l
592408 12120&1/19 8 Bad bromates 387.00 387.00

-
500076 1/31/00 8 Bad bromatQs 375.00 375.00

- - -- .
_.

= f=--,,--=- r -~J,

500031 2/29/00 5 Bad Sromatea 210.00 210.00 +100.00
,

'1(·.00 (Ncot
I

500326 3/16/00 Metals: As. Pb, K 0.00 ·11 D.GCi
,,

Y ltt Invc\'/\l'J) I-_.- - -r-----.... ---... . )

500451 3/21/00 1S Bad Bromates 300.00 (N~ 0.00 0 IYel !nvolr.ed)

-190~500569 4/5/00 AI, K. 6 Good BromaleS 190.00 (Not 0.00
(All ND. <0.05 ppml --1~~""'~d: __--.1

I-- --I
AMOUNT DUE $310.00

_._~ ...
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.., C7• .
Columbia Inspection Laboratories
Analytical on Bromate, etc.

BROMATE POTASSIUM
N.D. mg/L 1-26-00 11201

9.4 mg/L 10-1-99 11171 N.D. II 1-26-00 11202
12 mg/L 10-1-99 11168 N.D. II II 11203

6.1 10-1-99 11172 N.D. II II 11205
1.6 10-1-99 t/177 N.D. II " 11204
4.3 12~7-99 t/199 1.7 " " 11207
4.3 12-7-99 11200 3.7 II " #211
3.8 12-7-99 t/201
3.6 12-7-99 11202 12 mg/L 10-1-99 t/165

3.8 " " " t/203 73 mg/L 10-1-99 11166

3.6 " " " t/204 12 mg/L 10-1-99 11170

2.9 " #205 .84 mg/L 1-28':'00 11249 '

4.8 " #207 3.8 " 1-28-00 11253
2.4 'mg/Kg " 11208 3.1 " 2-3-00 11230

3.2 mg/L " #209 55 " 2-3-00 11231

3.5 " " 1121'1 1.13 p.p.m 1... 18-00 11219A

1.2 " " 11212 1. p.p.m 1-18-00 11219B

3.7 II 'II 11213 .35 II II II II /1222

15 " 11214 1.5 " II " " 11225

1.3 II " tl216 2~0
II " 11226

3.9 II 12-17-99 11219A N.D. mg/L 1-26-00 11199

2.1 " " #1219B
3.3 1\ 11221 BROMIDE
6. " 11222 N.D. 12-7-99 tl206
7.9 " #223 " ,II 4/207

260 II 4/224 1'.3 mg/L 12-17-99 11219B
.85 II #225 N.D. II 1-28-00 #254

160 " /1226 '
N.D. " 11-3-99 #180

160 " " /1181 BROMATE
150 " " 11182 N.D. 10-10-99 tl178

N.D. " II 11183 N.D. II 11179
N.D. II #188

N.D. II #184 N.D. 10-13-99 #198
N.D. " 11185 N. D. , 10-10-99 11189
N.D. II ii186 N.D. 107'10-99 #190
N.D. II /1187 N.0. 10-13-99 11194
5.9 1-28-00 #244 N.D. 10-13-99 11195
5.3 II /1245 N.D. 10-17-99 /1196
5.8 II 4/246 N.D. II 11197
3.9 " '#252 22
2.9 II /1254

mg/L 3-21-00 #284
23 ' II II 11285

4. II /1255 24 " II #286
4.9 II #256 24 II " #287
6.4 2-3-00 t/227 22 II " #288
5. II t/228 17 II II 11289

20. II t/229 26 II " 11290
3:1 II t/232 8.9 II " #291
6 . II #233 15 II II #292

18 3-21-00 #281 12 II II #293
5.4 " II 11282 7.8 II II #29/1

14 II " #283 24 II " #295

Engineer'S
bill $1,200.00
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CERTIFICATE OF ANALYSIS

W, P. - The analysis that broke the lab's machine.
CL~: W~'D PLUMBING paONE: (530) 270-1715

13935 GLEN PInN ~: (530) 272-8891
GRl\S8 Vl\I..IJCy en 9594!>

CI.............

Dn~ DUBHlTTED: 03/27/20

PROJEC'I' tU\ME: lflLL PRO.mCT mJtdIl.ER: 0034£\

CI DlIHiLE CL:Il:Jf'1'S XD' otJZ rDiIC Ml'.mIX D&SCA,II'I'lCtf

0569-001 03/24/1900 l"H' lfa~lIr NI5VAO;~ UNION llIGH SCHOOL

0599-002 OJ/24/1900 12-. \Cater 14093 GLENN PINES

0589-003 03/24/1900 12-4 Water EHPIRII SIlO~

0569-004 03/24/1900 12-4 water 1J'JJ LOliA RICh DR.

0509-005 03/24/1900 12-4 Hater 13935 GLtl/l{ PUlES

0599-006 03/2(/1900 12.-4 \later 368 GMCU: nD

UPOR'.[' DA'l'!:: 04/05/2000 R&PORT NUHDJ:R: O!1U PM!:: 1 or 1

8IIHI1LI: r.mu.Y8 IS 1'1IJUIHBTJ:Jt JUe'UL'1'
Nt'ffiOl\ UllrOll H-I""GI""I-:S:-::C""'HO""O~L---- -------------

I;)l:ne-t:!;Ol'l

unI~ LIHIf AHALYSr

0599-001 BROMATE
EPA JOO.O

34 mq/1. 0.02 AbUy K.

H093 GL.~IlN Pl'm:s

----_._--
0~e9-002

tlil'IRS SllOSS

BROUATE

EPA 300.0
BROliATE: 9.J 0.02 Auby It.

J\lIl)y K.. 0.02mll/J.34BROMATE0589-003 BROllATE

[Ph 300.0
-:-:J.3~7~JJ;-L:-:O~tlA;-::"Rr:-::CA::-::O::::-R-.--------------------.-------------

OS89-00~ ALUHltlUH - lCP
EPA 200.7/60108

TOTAL ALOIUNOtl ND O.O~ Gr:eo tl.

BROliATE BROMATE 15 mQII. 0.02 Abby K.

l;P/\ 300.0

13935 Gt:ttlN PUltS
--_._------

0589-005 DnO~IJ\1'E BnOl1llTE 3.2 rn9/ I• 0.02 Abby t.
CPA. 300.0 ._---_.-

368 GMCI£ RO

0599-00G IlIl.Olwrt onOllllT!:: 10 mg/J. 0.02 J\hby K.

El'lI 300.0 -_.... _.-

IU:VIEIiED BY:

COLUMUIA 1N6Pl:('TION. INC. 713'3 N. Lom~rtI, For1l8nd, on 9T2OJ Phorlfl:(503) 2Q<l.94601 Fu:(503) 28<J..53S5 E.mlll:IlIbCCalllmbilllll.p!Clkm.OQ(J\



COI~UM.BJA INSPEQTION, INC.
7133 Nurd. Lolll~llnl Slrevl .r'uruRlIll, On.ltUll 97~nJ

April 5, 2000

HydroSolutions ofCalifonua;lllc, .
P.O. Box 922
Nevada City, CA 95959

Subject: Caloulation ofKbrO, concentration- Will Project (el La~ '# 0589)

1110 following is the cnlculated KBrOj conccntrations for s..'Uoples sulnnittcd {or l\unlysis
on March 27, 2000. The calculatious arc based ou the llleDSurcd bromate (HeOn
concentrations only ami assume that tho only bromate compowld species present arc in
tlle form ofKbrOj. .

-_....- .-
r2t.tu..s'.1._.

44
-12"-"'--_...._--
-~-_._.

20-.----4.2-----_.__.
24

-- DrOJ'-CwIilL)'-
-_..•

LalJorntorv sample ID .Samnlc Descriutiou I'D
0589·001 Nevada Union HiRh School 34 . .

0589·002 14093 GleIm Pines ----9.3---- _.-
0589-003 Emuire Shoes 3i__._-_..
0589-004 13733 Loma Rocn Dr 15

13935 GIOWl Pines ..
-_.---

0589·005 3.2
0589·006 365 Gracia. Rd

.
18

'--- ---
The factor for conversion of the bromate (BrO)') concentration to potussiUUl bromate
(KHr03) is 1.306. .

#:]QUestiOU3. pleDSe reel free 10 collloctme at (503) 286-9464.

Martil~
Quality MnJlager



COLUMUlA INSPECI'ION, INC.
7133 Nurat. J.<lllllhll'J Sl~l • PorlLu,J, On:gull 91203

AprilS, 2000

HydroSoJuliollS of Cnliforuia, Inc.
P.O. Box 922
Nevada City, CA 95959

Subject: WiI11)rojcct eel Lab # 0589)

Columbia Inspection, luc. followiug strict Chai.n-ol~CUSlody prolocol received the
. following samples.

SIUUp!C tJUle
12-4-_.._--
12-4----12-4

"-"- ...-...-._-...
12-4---.---
12-4_ - _-
12-4

--
Lnbol'nlol'Y saau,tle ID Sam,.le Description Matrix SRulple dille

0589-001 Nevada Union l'li~h School Water 3123/00
14093 Glenn Pinos 3/23/00 .

1-.

0589-002 Water
f----

0589-003 Empire Shoes Water 3/23/00
r--' .. ,

0589-004 13733 Loma Roce Dr Water 3/23/00
~.-

0589·005 13935 Glenn Pines Water 3/23/00 . _.
0589-006 365 Gracia Rd . Wntcr 3123/00

-----~-

The following is QNQC data generated for the <!ctcllllUultiOll ofbroJnalc fol' samples
submltted on March 27 t 2000.

.__ .. _ -
7%---...-.-".

02%

r----:--
%.OC sawule Actual conccntmtiun Hftw cuncentmtlon

my 0.0 mglL NO--- 20.0ang/[, 19.4 mwLICV 9
CBV O.OIllg/L NO---
CCV 20.0IIlg/L 20.4 mpj} 1

The following QA/QC data was BeueraLcd for the dclenllinalion ofnluminuUl on lllC

"13733 Loma ROCQ Dr" sample.

1 ...__ .
...-._--- ._..~-_.

'jicsawple . Actual concentration Rftw concentration % recovel-IDV 0.0 0.04
1-' --_ ......

lev 2.0 2.0 100%
'--.

___ eo

Blallk 0.0 0.07 - ---_.._- ...-...cav 0.0 0.04
cev 2.0

.._----
2.1 105 %._-



Report Instructions (Special - Additional- Job Specifit:):

~
J "".',.'

.'! . ....:-1.-./. /('
f~/!:, I \/ _~1.

LJol ~
- ~ 7

CENTRAL OREGON' BRANCH
817 SW7rh
Redmond. OR 9n56
PHONEIFAX (541) 548-0972

Report "'J I
Anenlion: ./?~"fC-" ,1"7
Company ., I

Name: --:------=-r------------\1
Mailing P-./'I C./·­
Address: ! ... C../..-: .... .'e--..~

1\/ i,..It (. Vc,,,,,.1C/ {~1 tv /C4'
r' - ,-:.~ /' ~.u"7 •

Phone:(--:i~?> / / I -,"6, /FAX:L-..-) _

COFFEY LABORATORIES, INC.
CHAIN OF CUSTODY AGREEMENT

CORPORATE HEMJQUARTERS
11421 NE Whiraker Way
Porlland. OR 97210

(503) 254-1794 FAX: (503) 254-1452

PO Number: 11

Projecl Number:'-- II

Projecl Name:. _

EPA Protocol Containers: YIN Other: _

0
Sample Turnaround

0
Reporting Request

Standard Slale Compliance Formal

0 Priorily (Addilonal Fee)
0 F...." ReSults - Preliminary

0 . Rush (Mditional Fee) 0 FAX Resulls-Final

0 Verbals Resulls

0 Emergency (Addilional Fee) 0 Extra Report Copy

Initials: (Fees Associated)

EASTERN OREGON BRANCH
419 SW 5th
Pmdlerun. OR 97801
PHONE/FAX (541) 276-0385

FOR LABORATORY USE ONLtY\ rv....... E~9:f of I'
Job Nomber.-----r>611 rrJ-..J I I '.4I:.
Castabbr: 51-'(1. /7 ~'l. Ii ItG' - )(NEW
o VISA 0 WC Cardholdm _

Card ,: Up: I /

Cash / Check / CC:$ ,:
-

DiDIo: Code: I 2 J ..
QC LEVEL: I 2 J ..
FEDX BUS COURIERS tIPS lAB CUEl'>" MAIL AIR

Sample m

~' ..
}-'~.-., J ."7 ~, : .. ,,--

C-.. " ,"'\ L-'* 0. ·v....... r.
--' ~. '-"" .~ , ~ : \.~

Loc. If} , Conec:tion
r-.. Date / TIme

I ,

(1- ~ - \ ,.....<.... i.~.~ '_ 'l..~''!'. 1
\ ~.(

M;
i\ .

I 3, i
I '-t' ,X I.
I !

I c.- )c
.
I

~ !

! In~ -L I
I

f --; k
.-

! \l
I I. 1/

y'<

Media Ted!
Prome

T467?
7f

~7') Z "5.. S>:-) b;: r ,>c.;' ....>7 r-.:.~
:

Sampled B,·: AU1ltORlZED CUSTOMER SICNATURE DATE:

Samplr CammentJ Rdlnqubhod br: (1'1..... SIC'll Date R_bY:~I..._.. Dat. TIme

lAB ):.1I--I/! /i ! // )( I ~l
.'

l
,I / i

.'
;' I

i/;+/ r'/~ IJ

Whitt Copy-WOTDJory feUo", Copy - Customer mMI'I...EIE THIS FORM PER. INSlllUcnONS ON REVERSE SIDE

siiBMISSION OF SAMPLES WITH TESTING REQUIREMENTS·TO CLI WILL BE UNDERSTOOD TO BE AN AGREEMENT FUR
SrRVICFS IN ~CCORDANCEWITH THE CONDmONS LISTED ON THE BACK OF THE CLIENT COPY.

__........ _ ••_. _. __ •• ._ - • • 0 __ - .0__

•



Wells where the same laboratory reported 2 1/2 months later
that there was no bromate.

- --, "'--.

Allalytieal Data

Alan Stahler
ell. '-oc ~i

B:(/ I::;; ;-st j 1 ,.
$~ """"p e::>

Lab Sample 10: Aoo121AI-5
Field 10: Evans

Date/Time: 01/09/00
Matrix: Drinking Water
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~/f\l times the M.C.L. of bromate was found for drinking water in the Evans well, and 880
times the M.C.L. for drinking water for potassium bromate at the Dolemans well.



On Jan. 9, 2000, Alan Stahler of the Sierra
Nevada Sierra Club took samples of seven
locations. Stahler insisted on putting the name
and address of each location on each sample
bottle. All these locations had just been
previously tested for bromate and were reported
to have high levels of bromate. Now the levels
had suddenly diminished to nothing in the
metered-water locations but reported lower than
the previously reported levels in all the wells.
The locations are reflected in the N.I.D.
metered· water provided in the ad taken from
the local newspaper, the Union. .

Bromate is cleaned up by the use of sodium hydr~xide, the newest ingredient now in Clorox­
brand chlorine bleach, where the bromate is changed to sodium.

In research· being done (see Bromate @Yahoo! www.net)about bromate and chlorine, it was
found that bromate was more commonly formed by liquid chlorine rather than gaseous
chlorine. Now after my bromate study showing widespread bromate down-gradient from a
water-treatment plant making its own liquid chlorine via a brine tank and as well after release·
of research data regarding chlorine by-products, now Clorox-brand chlorine has a new
ingredient, which will sodiumize bromate.

Shortly after this occurrence, the water systems were found to have a very high level of
sodium in them. I noticed that a couple of acquaintances suffered heart attacks and died.
They were all on restricted sodium diets and drank metered municipal N.I.D. water in the .
areas mentioned above in the N.I.D. ad.· '

Will Doleman
A Call for Water Sanity! Monitoring Group
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SAMPLE AHALYS1S PARAMETER RESULT UNIT
DETECTION'
LIMIT AHALYST

WATER SAMPLE
SAMPl,.E 10: 201

, ..... BROMATE

EPA 300.0

WATER SAMPLE
SAMPLE 10: 203

. BROMATE 3.6' mg/L. 0.0010

BROMATE
EPA 300.0

BROMATE 3.B 1 mglL O.DOIO

SULFATE-IC
EPA 300.0

WATER SAMPLE
SAMPLE 10: 204

BROMATE
. EPA 300.0

SULFATE 1.4 mg/L . 0,1

t:,... f eA- d;?~ Gt7 ~. OV~

r ' r-e... =tf=- If
BRllHATE 3.6 .. mg/L 0.0010
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f',J/',c" e.)(..5tv",-::;/ lr£t .ce~~3 O~ f'v-:t:J~ ~ .
BROMATE' 2.9' mg/l 0.0010 .~ (t~cj-.

. ({;~.t-r~~
" r .... ... . -?-~J
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DATE SUBHITTED: 12/08/99

I?ROJEC'l' NAME::
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PPM

mg/L

0.02

0.12

0.001

0.62

3.9

1.13

P£'M

PPM

mg/L

PPM

NO

1.5

6.0

0.35

BROMATE

TOTAL POTASSIUM

REPORT NtlHBl!:R:

DAn TDU KJ.nUX
11/28/1999 . "'i5OO '""G-IlQ-UN-D-W-Att-R-

11/28/1999 1530 GROUND WATER

r1/28/1999 1500 GROUND WATER

11/29/1999 1330 GROOND WATER
11/29/1999 1335 GROOND WATER

12/01/1999 0900 GROOND WATER

12/Q3/1999 0905 SOIL

12/05/1999 1800 GROUND WATER
12/03/1999 2100 SOIL'

. RltStlLT-----------

TOTAL ALOlilNUM

TOTAL ARSENIC

BROMATE:

TOTAL POTASSIOH

a.:IX!lTS m.
219)\

219B
220

221
222
223

224
225
226

BROMATE

tPA 300.0

POTASSIOM - IC?

EPA 200.7/60108

01/18/2000

PAlUHl:TlDl
~------

POTASSIUM - ICP

EPA 200.7/6010B

SULFATE-IC

EPA 300.0

ALUMINUM - lCp

tl?A 200. '7I6010B

ARSENIC - ICP

EPA 200.7/6010B

POTASSIOM - ICP

BROMATE:

EPA 300.0

( .

SAKl'IJi: JUQI.YSIS _P~ ~ 1UI:StlI.T
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.....-_...._- -_.............-...- .. , .

---~~-~---:B_;;7;;·---~-;;t~~-~·--$~~:1: les219A 11/2U/99 1500 '
Z19U 11/20/99 l!i30

C t:\-m e -fi"£) 01 ,"'e674G~L,.~A f1efelr'l-
r

Z20 11/20/99 15'00
221 11/29/99 1330 e-4 wateV'-~ ,v-e.--$(den,c,r~l ~e/15222 '11/29/99 1335
223 12/0l/lJ9 0900 at ~t::l 5 II\, 'r-PACe, W'~+etr WAf? I "> ,224 lZ103/lJ9 0!J0[j

-r!re. PlacB-1,-- iVe~.:t c ()~~ flr<:l:{225 12/05/99 10\10
Z2G 12/03/99 Z10lJ Qf- t,tJn, e ~'e\l'J-~ h errz.. +D 3,'00 ~t,.
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"\!l/L ~um~
Co .... b;n--e4

..... ". I ..

3.3UHONJllEUHONA1E
EI'II 300.0

SIIIWlE 10; 220
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REPORT NUMBER.:

BROKAT£BRO!'IATE

EPA JOO.O

!'IANG;UlES& - ICP TOTAL l'.ANGANESE 0.022 PPH

EPA 200.7/6010B

POTASSIUM - ICP TOTAL POTASSIOI1 G PPH

EPA 200.7/60108

VANAOIOH - IC? TOTAL V'l\NJ\DIOI1 0.016 PPH

EPA 200.7/60108
..60 •• ..... "'.', vv .. ",a

wArER SANiLE

?J, 1,.e~
0031-006

.PORr DATE: 01/18/2000

\lATER BAH1'Lf: ' :' ,SJ\tfl?LI!: IDl 233 I'
, 6, ~011\.~.s Lrle--F::. ]3~s IV\. ,Me-tet"&:ili

00:31-007 BROIIATS : BROMATi 6.0
, ;-~~ EPA 300.0
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'2.5 tlJl:J o..("'t>'\ o,e,....o..~iL4€1_ ",",A+e.1I'-

bROMM'1: BROMATE 5 , 0

EPA 300.0

NUlLYSIS

PROJECT NAk£: BRO~MB'1'AL

DATm SUBMIftED: 01/06/20

s»a>l.J!: , CL1JtJ'l:tS lot

31-001 221
0031-002 228
0031-003 229

0031-004 230

0031-005 231

0031-005 232
• 0031-007 233

~ DATE: 02/03/2000

WATER SAMPLE

5,
I"e~ 0031-002

CLIJSN'1': liILI.· S PLUMBING'

DAT~ SV~TTED: 01/12/20

Fl\X:

'tV~ w 7~:P Ie s
1-2 ~-DO

CJ\. ,95945

PROJECT NAME: lfSHCB SURV.e:Y

WATER SAMPLE

2'C
I,r-.~ 0031~003
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253
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255
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~-o~~E: 01/28/2000
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SllM.rLE CL1'EN'I'9 In,
244

245
246

247

246
2-.19

250

:lSl

252

01/0t/2000

01/04/2000
01/06/2000
01/09/2000
01/09/2000
01/09/2000

01/08/2000

Oi/08/2000
01/08/2000
01/0812000
01/09/2000

01/0812000

01/06/2QOO

TIHJ& WlTRIX

"2000 Plater
1800 Water·

1530 watH
1700 llater
1711 Water
1720 Water

1315 semi-solid

1320 Sl1u.i-Solid

1330 \'IUlIl:

1335 \later
1800 Watn
1340 water
1900 l'llltel:

~POR'r Nl1MBJW.:

DESCIUPTIOII
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TOTAL C¥ANIDE
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All.Si:IIIC - ICP

ErA 200.. 7/60108

D~OHIDII:

EPA 300.0---_.•-, , ..,-------_._--------

--_..._~
.LEAD - ICI'
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It\Q/L

»HONK: (530) 270-1775
FAXI . (6301 272-0091

REpc·R.T lWMBER:

95945

SllilPLI: 10:

DATI
03/04/2000
03/04/2000

03/04/2000
03/04/2000
03/04/2000
03/05/2000
03/05/2000
OJ/OS/2000
03/05/2000
03/05/2000
03/02/2000
03/05/6000

03/06/6000
03/06/6000
03/06/6000

CERTIFICATE .OF ANAI..YSIS
PARTIAL REPORT

TCrM. ?OTi'.sSIUli

TerrAL LEo\D

TO'rO\L AP.SENIC

Cl.lB1IT8 ID'

261
282

2'33

DP,OllAl'E
Itl''' 300.0

LEAD - tCP

EPA 200.7/60::'08

1I1U:t:1IC - Ie;­

EPA <:00.7/60108

OX SAHl'l.E

0451-001-01
0~Sl-002-01

0451-00.1-01
0~~1-001-01

CLJ:£N'1': WILt. I S PLUH8ING
13935 OLKN PINN
G1lA8S VJl.LUl:Y, CA

DATE SUBH1~D: 0310~/20

0~51-00S-01 26~

0451-000-01 ~B6

0451-007-01 287

0451-00'-01 288
04S1-009-01 ·299
0151-010-01 ~9C

0451-011-01 Z91.
0~51-01l-01 292

0451-01'-01 293
0451-014-01 294
041il-015-01 295 •

POTASSIUM - Iep
ErA 200,).7/60100..,---=--==._-----:-----:..,..-;-::-=-=--:-::-:~-----------------_._-·c····. :!If;1.~4"

La,f­
J-o..K€.-
1'--1.'5­
2M,6·

REPORT NUKBEl\1 0(51 PAGE I 1 or 2

v

NtALleT
O!'flC'S'lOIi

J.IWIT

0.001"'I1/L16

,..SJ\MPLI:': .10: ~B1

IlRCWlTt

AIIM.Ys.IB

REPORT DATE: 03/21/2000

0451-001-01 BROMATE
UA 300.0

i'
. I

1 I
. I .
I, "

II
I

!.h

0451-002-01 DR~TI:':'

EPA 30CJ.o

{
" . SAMPLE 10: 292

we-ll D T ~""C""'Olr- i- .... (

IlRC»1ATE 5.4 ",gIL 0.001
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·R!CWRT NWBZP.I 0451

BROMATE

.. [lrllft R"pott .. ,
Ollta in this report m8Y not be complete. This report, has not undecllon" Unal quality a••ul·..n"(t "llyJ,,,W

0451-00"-01

tJ"'bJ. -I- '" _\)_.R_O~~~(_o_., ._+_'E." ,,'#
II! ,..,::::." .."".,. we It .:,:~ w~~~~';~:~'r .. ., .." ,,'" ";y,. V I'~,
ii EPI\~C10.o ,.
, ---":':';':'~~-----:--'llrnAMiDtpL;;:-E':ff:IO';"""::2;;;:8•.--------------~··-- i'
!: ..... .e. t.v-- e. ..~ iov. "1· •.,_. A. l L;. " " ".1"-1.-- ... • I'
I: ': 04111-004-01 'L\l\oHATt BROMATE' "" ""~ ~;--...,.. rr:g/;' 0,001 I\!:>by K. lr . I'
I" /till\, llOO.O ~

I.: SlII1l'LE 101 295 ~.':.'
1'1. fdere.d.. w-~. -t.. l-- ~ . ~. '" $ ,e. ~. 1"'1.&1,... ~e. -t- aN-~{(. .,. I.

DROMI\TE 23 'llIo/li 0.1l01 /I"'''y K. t,.-. r:

f
t'
r
I'
L

pAdiI 2 05' 2 , ,.
I;

IIW\LY/l'S'---HaUL'!-----.--;.-----

BI\OHhTll
EIlI\, 300.0

oRctU\'I'E:

&l'A SOO,O
.----.--------~. ..,.·---I-----::s~AH~"::rL';:"E-;I'l':O~1";;2:'::'91:;--------------------

M-t-f'e,i-e.tl.. v~~.j,-' hot {d /e J G heo I I? f ~+iii. f / 'I.. ~ ,
BIlOMl\TE 24 mQ/l., <l. (11~ J 1Ih.... \' 1(.

0451-006-1l1

0451-00'1-01

NlALYSIG
, 1i:l1A 300.0---------r----:-f -....,...·-::;;1:l=AHIlL;;;Ii:,...,1n;~~~2e~6----~· ------ -_._-,.

l"'le+-e--e4. lV~: -eo..... tVe I.-- 4. "\ a.. CA.,~. r~." h I ~ 1'\ 5 L.. h() 0 {
BRctU\'!'t U mil/I. 1l.001 /\I.'l'\, ti.

:J
;i
'i l,.

045~-OOU-Ol BRaMATE
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Bromate formation during pre-coagulation ozonation in
drinking water treatment

,

Hy.\'aad Y. Jasim, Ph.IJ.. PI'n}:.

The presence of bromide ion in raw water can lead to the fonnation ofbrominated disinfection by­
products (DBPs) such as bromate during water treatment with ozone. The formation of bromate
depends on water quality parameters such as influent bromide ion concentration, pH, total organic
carbon (TOC) and various treatment conditions (03 dose. dissolved 03 and contact time). The US
Environmental Protection Agency (USEPA) has proposed a maximum contaminant level (MCl) for
bromate in drinking water of 10 IlgIL.

Many studies on bromate fonnation during ozonation have been conducted on a bench-scale under
batch or semi-batch conditions. A pilot scale application is considered to be closer to a full scale
operation.

The NSERC Industrial Research Chair in Drinking Water Treatment at the University of Waterloo and
partners from various segments of the water industry, are conducting research to investigate important
issues in drinking water treatment. Three state-of-the-art drinking water treatment pilot plants were
built to conduct these studies.

The Windsor L'tilities Commission, Windsor, Ontario (one of the NSERC Chair partners), and the
Civil and Environmental Engineering Department, the Uni\'ersity of Windsor, conducted a pilot scale
study for the fonnation of bromate during ,a pre-coagulation ozonation process. The Windsor Water
Treatment Centre serves three municipalities whose total population is approximately 214.000. Raw
water is drawn from the Detroit River which connects lake ·St. Clair and lake Erie.
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The Windsor Water Treatment Centre \vas upgraded in 1994 to increase total capacity from 227
MLID.to 454 MLID with the construction of a second drinking water treatment plant (A.H. Weeks
Plant) at the site of the original plant. Provisions were made for the addition of ozone at some point in
the future. .

The pilot plant used in this study had two identical process trains constructed of organically ine"
materials (stainless steel. glass. or fluorocarbons). Ea~h side of the pilot plant shared identical physical
characteristics which allowed for direct comparison between the tWO sides of the plant with common
raw water quality. . .

Aluminum sulfate (alum) was used as the coagulant. and a cationic coagulant aid (Pereal LT 24). was
applied to both sides of the pilot plant. Ozone was applied prior. to coagulation on side 2 of the pilot
plant (Figure 1) at a dose of 1.3-1.5 mgIL. Flow rate through the anthracite/sand filters was
maintained at 3.25 Llmin. (l0.7 mlh).

Samples were taken from the pilot plant influent'(ra\v water) for bromide analysis, while samples for
bromate analysis were taken from the pre-'ozone contactor and anthracite/sand filter effluent.

,Rgure-2, Braride&a ClI_ March 1998

Bromide concentration in raw water (Detroit River water), was 2 (-23 1Jg/L during the experiment;
bromide concentration did not exceed I. I jlg/L after ozonation (samples were collected from the
ozone contactor). while bromate was always lower than the detection limit (1 jlg/L) for filtered water.
(Figure 2)

Future experiments would investigate bromate formation at pre-coagulation ozonation compared to
post sedimentation ozonation. and pre-coagulation ozonation compared to multi-stage ozonation.

The findings of this study would be of panicular significance to the Windsor Utilities Commission in
future consideration for the implementation of ozonation as a process to be considered at the A.H.
Weeks Water Treatment Plant and potentially at other locations.

·... ~.com/07a ·..... te.html 10/' 0/99
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Dr. Saad Y. Jasim is cvndncting studies 011 water quality for the Windsor Utilities Commissioll. He
also .\'f!rVI!S as an Adjunct AssistaJ1l Professor in the Ci~'iI and Ellvirollmelllal Engineering
Depart'!7I!'ll. (Inil't!rsily of Windsor. Windwr. Olllario.

NOTE FROM Wll..L E. DOLEMAN

Bromide could become part of our raw water up here because of the dumping of spa
and hot-tub water into the environment. This water is generally disinfected with bromide.
For one thing, ozination turns bromide to bromate as in some water-treatment plants and in a
lot of bottled water.

Nevada Irrigation Oistrict (N.LO.) does not test the backwash effluent before
dumping it. Pretending that it's fine is cheaper than having to deal with it in a special way.
From what I have seen, the cheapest way is always the choice regardless of the implications­
to public health.

The California Regional Water Quality Board (C.R.W.Q.B.) pampers and protects
N.LO., which has to; my knowledge never been fined under the present C.R.W.Q.B.
management. Unless it's a financial loss for N.LO., it's ignored.

If N.LO. is a responsible party due to years of dumping water-treatment waste into
the Lava Cap mine or other watersheds, then these two major projects of my watershed are
definitely related. Also, if present (seeming at this point more likely) mining operations, the
state and federal E.P.A., and water- and sewage-treatment plants are using a chemical to
foam their pollutants away, then still all these sites and many more across the U.S. are
related.

http/lwww.esemag.comJ07Y~/bromate.html I 10/19199
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Kinetic-Based Models for Bromate Formation in Natural
Waters

EPA Grant Number: R826835
Title: :Zin~:ic-Ba~edModt:..i for Bromate Furmatiun in Natural Waters
Investigators: Paul Westerhoff
Institution: Arizona State University
EPA Project Officer: William Stelz
Proj eet Period: September I, 1998 August 3 1, 2000
Project Amount: $99,500
Research Category: Drinking Water - Disinfection Byproducts

Description:

~age I o\~.

t

(

Objectives/Hypothesis: Ozone (03) is an effective disinfectant, but it can fonn by-
. products (e.g., bromate). There is a need to develop tools to understand and predict

bromate (Br03-) fonnation while still achieving high levels ofmicrobial disinfection. The
central hypothesis is that a kinetic-based understanding of natural organic maner (NOM)
reactions with hydroxyl (HO) radicals and aqueous bromine (HOBr/OBr-) o\'er a range of.
temperatures is necessary to develop me~hanistic-based models for bromate fonnation in .
bulk waters. Objectives include: Develop acomprehensive database ofBr03-. 03, and .
HO radical concentrations; Detennine rates of reaction between HOBr and OBr- and
NOM; Calibrate and verify a Br03- formation mechanistic-based model that includes
NOM; Simulate Br03- control measures necessary to meet proposed and furure MCLs;
Link the numerical Br03-formation model with hydraulic and CTdisinfection models.

Approach: A mechanistic-based. numerical. kinetic Br03- formation program will be
developed. The program links an oxidant module for predicting 03 and HO radical
concentrations with a Br03- fonnation module.. The model employs'a s'et of bromide
oxidation reactions that have been previously developed by the Investigator. and
calibrated against bromine and Br03- formation in NOM-free water; NOM reactions will
now be incorporated. The oxidam module will be calibrated against exp~rimemal 03
decay data (e.g., simple first-order decay) and HO radical concentrations (calculated from
the disappearance of a HO radical probe compound during ozonation). Predicted Br03­
levels will be calibrated and verified against an internal database, that accoums for
synergistic effects of key param~ters (bromide, pH. ozone dose, temperature. inorganic

h:rp://es.epa.gov/ncerqa_abstracts/grant5.'98/drinking/westerhoffhtml 10/19/99
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carbon, and ammonia) on ozone decay. HO radical concentrations, and Br03- formation.
and an external USEPA database

Expected Results: We propose a paradigm shift fr?m previous and on~oing st~dies that
employ empirical models for Br03- formation Unlike o~her DBP~. the Jnorg~n1c ...
mechanisms for bromide oxidation are well d-eftned BasIc ex~resslons ~or oXidant (C!J,
HO radicals.HOBr/OBr-) reactions with NO\l will be detenmned a~d mco~orated l.ntO
an existing numerical model. The final program will accurat~ly ?redlct .BrOJ- fonnatlOn In

the presence of NOM and could be easily adapted for studYIng mnovatlve control
strategies.

Supplemental Keywords: Drinking water, oxidation. pathogens, human health, carcinogen

Last Updated: Decemher -I. 1998

NOTE FROM WILL E. DOLEMAN

Other items of interest are found on the net under "sodium bromate. "
High levels of manganese, sodium, potassium, 504 sulfate, iron, chromium,

aluminum, copper, lead, and mercury have all been found in everything from the gelatin at
the waterway's bottom to scum on the waterway'ssurface to the foam material on the
water's surface as well.

The ph of the 'gelatin is generally 5, which is acidic. Hydrated lime is used in the
water-treatment process. Until the hydrated lime is completely dissolved in water, it forms
pockets of alkalinity. The literature on the internet under "www.bromate" points our that
bromate form initially in alkaline conditions. (According to N./.D., it's slow to dissolve.)

Ammonia, the base of the water-treatment chemical, is another ingredient listed at the
top of the page for bromate formation. It is only since the addition of a tall white tank at the
Lorna Rica plant in the pre-flocculation pond position has bromate been found. The neighbor
who used to live nearby said that N.I.D. used to purchase chlorine gas. He could hear them
filling their tank. So it could be the tower is a brine tank for the use of making chlorine,
which is another process that tends to form bromate. .

.http://es. epa.go·v/ncerqa_aosHactsrghintsJ~bfi'r{Khi~j"".~sthtp.tTt»ml
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Disinfection By-Products
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Chlorine is the traditional chemical disinfectant of choice in drinking water,
used since the 'early 1900's, to inactivate or chemically kill microorganisms in
our drinking water. Chlorine provides a degree of public health reliability in
drinking water safety which regulatory officials cannot easily replace.
However, certain chlorinated, brominated, or poly-substituted (a combination
of the two) organic compounds result from the interaction of chlorine with,
natural organic matterin ra,w water supplies. Some ofthese compounds have
been linked with potential.long tenn health effects. Permissible levels ofsome
of these halogenated organic byproducts are currently in the process ofbeing
reviewed and will likely be reduced by the United States EPA and Health
Canada due to potential long-term health effects observed in animal studies.
Should the disinfection of drinking water be changed without caution, or
simply abandoned, the microbial related risk ofbecoming sick from drinking
inadequately disinfected water is much greater, quantitatively estimated to be
thousands, if not more, times higher than the chemical risks.

As Cl02 does not form these halogenated byproducts when it reacts with the
same precursors (even in the presence ofbromide in the water source), it is
possible to produce microbiologically safe water that has been chemically
disinfected without encountering the high cost ofozone or causing the
production of the chlorine-related pBP's. Although bromide ion itself is not
cause for alarm, the use of strong chemical oxidants such as chlorine and
ozone can result in the formation ofbromate (a known cancer-causing
compound, or carcinogen) or the polysubstituted organic compounds (some
of which are suspected carcinogens, predominantly the bromine-containing
species). The use of ozone by itself can result in high levels of bromate ion in
the finished water if the raw water has significant levels ofbromide ion

. present. Bromate levels can be controlled by effective pH depression during
.the ozonation process, but this adds to chemical costs, operational
difficulties, and altered ratio's ofpotential.organic DBP species formed
during subsequent chlorination (ozone does not persist in treated water as a
residual disinfectant).

I

Two families ofDBP's are currently under regulatory development by the US·
EPA, the THM's (trihalomethanes, 4 compounds) and the HAA's (halo acetic
acids, a family of9 compounds, of which only 5 are being regulated). Current
proposed DIDBP regulations will1imit the total Tl-IM's to 0.08 mgIL (80
ppb) and the 5 HAA's to 0.06 mgIL (60 ppb). The proposed level for
bromate ion is 0.01 mgIL (10 ppb) in the USA. These levels may be changed
in the next 5 years.
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As with all chemical disinfectants used in treating drinking water (all are
strong oxidants), there are numerous organic and inorganic chemical
products of disinfection for CI02. Although CI02 is unable to react with

unsaturated bonds of natural organic matter (NOM) containing the DBP
precursors, it directly oxidizes NOM constituents by electrophilic abstraction
rather than via substitution & oxidation as chlorine does. Hence, the use of
CI02 results in much lower levels of chlorine- or bromine- substituted

organic byproducts, but it does form the chlorite ion (another DBP under
regulatory development by US EPA) by electron transfer from an organic
moiety or compound directly to the CI02.

The reaction between CI02- and NOM in raw water can potentially produce

two other inorganic byproducts. These are CIO)- (chlorate ion) and CI

(chloride ion). Free chlorine, (which is the most conunon residual disinfectant
in drinking water), converts any chlorite directly to chlorate in the
distribution system, assuming chlorite is present only in very small
concentrations. The mass balance between chlorite, chlorate and free chlorine
remains the same. The chloride ion is not considered a disinfection
byproduct, as insignificant amounts are contributed in relation to those found
in natural waters. Much has been learned about the inorganic byproducts of
CI02 over the past decade due to improved analytical chemistry. In addition,

more is known about health effects ,of the chlorite ion by efforts ofthe
Chlorine Dioxide Panel of the Chemical Manufacturer's Association in
Arlington, VA Sterling Pulp Chemicals is a founding member of the Panel.

Chlorine dioxide produces 20 to 50 times less TOX (total organic halides)
than direct chlorination at comparable doses ill. Typical levels of its organic
byproduets are ngIL (parts per trillion, ppt) whereas some chlorinated DBP's
are found as ugIL or higher levels." ;The organic byproducts associated with
using CI02 include principally low molecular weight aldehydes and oxy acids

(such as maleic acid) ill], Extremely low levels of halopropanones have also .
been found, possibly formed from trace amounts of chlorine in the CI02 used

in the past. The use of chlorine-free CI02 eliminates formation ofTHM's and

HAA's either during preoxidation or disinfection stages of water treatment.
However, if free chlorine is added as the disinfectant at a later stage in the
water plant, halogenated byproducts continue to be formed throughout the
distribution system. This suggests that all of the organic THM or HAA
precursors are not fully oxidized by CI02, but more likely that they are

reduced in concentration by simultaneous treatment practices by coagulation,
flocculation, clarification (settling) and filtration.

Very different ratios of chlorite and chlorate levels have been produced from
similar doses of CI02 applied at different sites or in different municipalities,

depending on a number of elements specific to each. These may include the
particular CI02 generating system and its performance or operating status

Page 2 of3



Disinfection By~Products

(with the resultant purity ofCI02) and whether gaseous or aqueous solutions

ofCI02 are applied. Certain raw water quality characteristics (e.g. DOC or

TOC - dissolved or total organic carbon; pH; temperature; turbidity; and
alkalinity or hardness), point ofapplication in the treatment plant, exposure
ofbasins to bright sunlight or other water treatment chemicals (such as
powdered activated carbon (PAC), CO2 , or lime), and choice ofsecondary

disinfectant (Le. chemical residual used in the distribution system) also may
impact on the levels of each ofthe inorganic DBP's.

Sulfur compounds, reduced iron compounds, granular activated carbon
(GAC) or PAC have been used to chemically reduce the chlorite or chlorate
levels in water treated by Cl,02. The addition offerrous chloride in the plant

process after Cl02 disinfection has been shown to qui~kJy' and eff~vely

reduce levels of chlorite at those pHs commonly found in water treatment
plants, as well as remove'residual CI02 after disinfection~ The sulfur

compounds may require excessive pH depression to be feasible for reduction
ofthe chlorite ion levels. GAC, while effectively stripping CI02 and chlorite

from the water,may present an additional cost as a chlorine dioxide related
DBP removal technology, due to the relatively short bed life before break
through ofthe cbJorite ion. ' '.

, In summary, all water treatment strategies will result in the formation of
disiDfection by-products. Chlorine dioxide is no exception. Chlorine dioxide

,has the advantage that it will not directly react with organic material to form
halogenated by-products and its use results in 20 to 50 times less TaX than
direct chlorination ill. The inorganic by-products formed when chlorine
dioxide is used - chlorite, chlorate and chloride ions - can easily and
efficiently be removed ifproper analytical procedures are followed. Thus.' the
ability to effectively handle disinfection by-products produced in the process,
the dramatic reduction of orga.rncproducts from the process and the strong
disinfection strength of chlorine dioxide makes this chemical good candidate
for disinfecting water sources.

Page 3 of3

Home I About spc IThe CI02 Facts SheetI~ I Water Treatment I ECF'"" Technolog~
Issues & Regylations I Reading Room I Internet Resources I Feedback & Inquiries



Report No DWI0137

Repon No DWIO 137

Page 1 of 1

THE FORMATION OF BROMATE DURING DRINKING WATER DISINFECTION (DWE7101) Final Report
to the Department of the Environment DoE 3397

DWlOJ37

Apr 1993

SUMMARY

An increase in interest in the use of ozone in drinking water treatment has led to concern over the formation of
ozonation by- products. Of particular concern is bromate which can be formed from the ozonation of raw waters
containing bromide. In addition it is possible that bromate could be present in chlorinated waters (viathe use of
hypochlorite for disinfection).

Bromate has been classified by the International Agency for Researchon Cancer (IARC) as having sufficient evidence of
carcinogenicity in laboratory animals. The World Health Organization have set a provisional guideline value of 25 ~g/1

in their forthcoming revision of the drinking water guidelines. This value was set to take accountof analytical problems
associated with measuring bromate - the value obtained from low dose extrapolation models is 3J.lg/1 (at an upper 95%
confidence limit risk of 1 in 10% of the population). There are few data available on the formation and occurrence of
bromate in UK. waters. Consequently, a review of current knowledge concerning bromate formation during drinking
water disinfection was undertaken. Possible control options for minimising bromate formation were assessed from recent
literature findings. In addition, a limited survey of bromide and bromate concentrations in UK treated waters (both
chlorinated and ozonated) was carried out.

The literature review revealed that bromate could readily,be formed from the ozonation of waters containing bromide
under typical water treatment conditions. There is some evidence that, under certain conditions, chlorine can oxidise
bromide to bromate. However, there have been no reports of bromate formation from chlorination under realistic
treatment conditions. Commercial sodium hypochlorite has been found to contain bromate as a contaminant (probably
produced from the bromide present in the brine used in hypochlorite production) and this could give rise to low ~g/1

levels of bromate in chlorinated drinking water. There seems to be some scope for minimising bromate formation by
modifying treatment processes (e.g. ozone dose, ozone residual, pH). However, limiting bromate formation could result
in increased levels ofbrominated organic by-products.

The survey of treated drinking waters revealed that bromate was produced from ozonatiori. Concentrations of 10 - 20
J.lg/l were detected at two of the four sites sampled, with bromide concentrations in the corresponding raw waters of
>100 J.lg/1. At two other ,sites the raw waters contained very low levels of bromide «20J.lg/1 ) and no bromate was
~ewclCd after ozonation. Bromate was only detected in one of the chlorinated samples analysed· from a treatment works
~iJlg hypochlorite for disinfection. Bromate was also detected in samples of hypochlorite produced by on- site
electrolytic generation, although no bromate was detected in final waters disinfected using hypochlorite generated in this
way. The use of hypochlorite for disinfection would seem to be the most likely source of bromate in chlorinated drinking
water - the formation of bromate from the oxidation of bromide by chlorine would appear unlikely under normal
drinking water treatment conditions.

Copies of this report may be obtained on application to the Foundation.

Copies of the Repon are available from FWR, price £15.00 less 20% to FWR Members
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THE FORMAnON OF DROMATEDURlNG ELECTROLYTIC GENERAnON OF
CHLORINE (DWE 9005) Final Report to the Department of the Environment DoE 3533/1

.Report No DWI0136 .

Nov 1993

SUMMARY

The use of ozone in drinking water treatment has led to concern about the possible fonnation of
hannful by-products. Of panicular concern is bromate, which can be formed from the ozonation of
raw waters containing bromide. Bromate is a suspected carcinogen and is incl~ded in the revised
WHO Guidelines for drinking water. The WHO have set a provisional guideline value of25 Jlg/l,
taking account of perceived analytical problems associated with the determination ofbromate in
drinking water. However, in the absence of such problems the low dose extrapolation models
commonly used when deriving guideline values give a value of 31J,g/l.

Another potential source ofbromate is the use ofsodium hypochlorite (either generated on~site or
commercially available). There is a growing interest in the use ofon-site electrolytically-generated
chlorine for water treatment but brine used in on-site generators will contain bromide, and it is
possible that it will be oxidised, leading to bromate in the treated water. There are few data on the
levels ofbromate either in hypochloritesolutions generated on-site or in the associated final waters.

The objectives of this study were threefold:

• review the theoretical basis for the formation ofbromate during the electrolysis of sodium
chloride~ .

• to assess the potential yield of bromate in the hypochlorite solution produced'by on-site
.electrolytic systems and relate this to possible concentrations in treated waters~

• to determine the concentration ofbrom~te in hypochlorite solutions and the associated treated
waters, taken from sites using on-site electrolytic systems.

The work showed that bromate is formed during on-site generation of hypochlorite. The
cOncentrations found in hypochlorite samples ranged from 2.8 to 21.8 mg/l. However, bromate was
only found in two out of twelve final waters analysed. These corresponded to the two hypochlorite
solutions containing the highest concentrations of bromate. It appears unlikely that the provisional
WHO Guideline for bromate of25 Jlg/l would be exceeded through the use of on-site generated
hypochlorite alone. Ifa lower value (Le. less than 10 Jlg/l) were adopted then it is feasible that
cxceedances could occur at some sites. A major factor detennining the level of bromate present in
hypochlorite will be the bromide concentration in the brine. This will depend on the bromide content
of the salt and the strength of the brine. The brine strength is likely to vary significantly in different
systems. In some cases it is increased to maintain a pre-determined hypochlorite concentration in Pte
outlet stream (normally 0.7-0.9% chlorine).

Other operating conditions could affect the amount of bromide converted to bromate. These include
ceU voltage, current density, operating temperature and residence time in the generator ceU. To a
certain extent all these parameters are inter-related, and whilst it is difficult to predict the effect of
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changes in anyone of them on bromate production, it is possible that any increase in one or other
parameter is likely to favour bromate production.

Storage of on-site generated hypocWorite does not seem to result in significant increases in bromate
concentrations.

The type of on-site generating system does not appear to be important in determining the level of
bromate formed.

The significance ofthe findings clearly depends on the numerical value of any standard set for drinking
water. However, some further investigations would seem prudent.

Wider monitoring ofbromate concentrations in hypocWorite solutions generated by on-site systems,
and of bromide concentrations in brines should be carried out.

Since it is not possible to explain the reason for the two detected levels of bromate in treated water,
due to insufficient data on the brine feedstocks and detailed operating conditions, a detailed study of
the factors that control bromate formation should be carried out. In practice, this would require a test
rig to allow bromate monitoring under the full range of operating conditions.

Copies of the Report are available from FWR., price £ 15.00 less 20% to FWR Members

NOTE FROM WILL E. DOLEMAN
Bromide (BR), bromine (BR02

) and bromium in the raw water going into q water­
treatment plant in the form of the raw water to be treated is documented as causing the
formation of bromate(BR03

). Bromate is an anion that likes to combine with other elements
such as potassium as in potassium bromate(KBR03

), which is 40 to 80 times more toxic of a
carcinogen than bromate, which itself is already five times more carcinogenic than arsenic.
Although I have not yet located a laboratory that will test for bromium, I have discovered
that bromium and iodide are two of the major constituents oJ greenhouse gases, as in global
warming. So it's a possibility that the increase of these particular gases influences rainfall.
We have not yet found the connection.
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HEADLINE: CSPI seeks immediate ban on use of potassium bromate in bread, baked
goods >BY Elizabeth Lohr.

AUTHOR-ABSTRACT:
THIS IS THE FULL TEXT: COPYRIGHT 1999 CRC Press, Inc. Subscription: $ 1187 per year as
of 1/97. Published weekly. Contact Food Chemical News~ Inc. 1,101 Pennsylvania Avenue
SE, Washington D.C. 20003. Phone 202-544-1980. Fax 202-546-3890.

BODY:
Potassium bromate is linked to cancer and should be banned immediately as a food

ingredient in bread and other baked goods, the Center for Science in the Public Interest told
FDA in a July 19 petition.

The Washington, D.C.-based health advocacy group said consumers shOuld avoid eating
bread, rolls, cakes and other bakery products that list "potassium bromate" or "bromated
flour" among their ingredients. The substance is added to certain baked goods as a dough
strengthener and to improve texture - making it easier to spread peanut buttet, for

, example.

CSPI said FDA has known since the early 1980s that ingestion of potassium bromate was
found to cause cancer and tumors of the kidney and thyroid in laboratory rats' and mice. But
instead of issuing an outright ban to protect public health, FDA has merely urged bakers to
voluntarily stop using the substance, the group said.

"Instead of meeting privately with industry, the FDA should ban bromate'immediately,"
CSPI Executive Director Michael Jacobson said in a statement. ' ,

Darren Mitchell, a CSPI attorney, said FDA tests of several dozen baked goods in 1992..93
and 1998-99 found potassium bromate at levels considered unsafe by the agency. One
sample had nearly 1,000 times the detection limit, he said. '

FDA approved potassium bromate for use in flour at SO ppm in 1941, and for use in bread
and rolls in 1952. Following consultation with FDA in 1991, the baking industry volunteered
to reduce the amount of added potassium bromate from 75 ppm to SO ppm. In March
1998, bakers further reduced levels to 30 ppm for bread and 15 ppm for rolls.
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Issuing an outright ban on potassium bromate would be a complicated task for FDA since
the substance has prior sanction status, is not a "food additive," and is not subject to the
Delaney Clause (See Food Chemical News, May 4, 1998, Page 14).

Art Lipman, acting deputy director for the Office of Premarket Approval's division of petition
control, said the agency is still reviewing the issue. "We've been looking into bromates and
various regulatory options for some time," he told Food Chemical News. At this point, he
said, any concerns would be limited to rolls and buns, which tend to contain higher levels of
potassium bromate than bread.

Lipman said the studies showing a clear dose-response relationship between potassium
bromate and cancer involved rats - whose physiology is vastly different from humans - and
high doses of the chemical. He said he is unaware of any human studies that support the
claim that typical ingestion of potassium bromate causes cancer.

The American Council on Science and Health on July 21 criticized CSPI's call for an FDA ban
on potassium bromate on the basis of claims that the chemical causes cancer in
laboratory rats.

"This is typical of CSPI's habit of calling attention to hypothetical health risks," Gilbert Ross,
ACSH's medical director, said in a July 21 statement. "Such a ban would not improve
health; it would only disrupt the food production system. If we acted to purge our food
supply of all known animal carcinogens, including those in nature, we would literally have
nothing to eat."

Anne Giesecke, vice president of environmental activities for the American Bakers
Association, said potassium bromate has been safely used for 80 years and poses no

, public health threat.
)

Currently, the substance is used in "minuscule" amounts, and in very few products "only
where it's been absolutely necessary," she told Food Chemical News. On July 19, ABA
released the following position statement:

"When properly used, potassium bromate disappears during baking, converting to a
harmless inert bromide in the finished product. Industry studies show that baked goods can
be made with no detectable bromate residues, even when measured to levels as low as 3
ppb."

FDA's current safe level for potassium bromate residues is 20 ppb.

Giesecke said ABA in recent weeks had submitted a guidance document, Industry Guide for
the Use of Potassium Bromate, to FDA's Center for Food Safety and Applied Nutrition. The
guidance provides background information on the substance and details the importance of
monitoring baking ingredients, proper mixing, and sufficient bake temperature and bake
time.

"Basically, it says potassium bromate is very controllable by the baker," Giesecke said.

ABA supports product labeling to indicate whenever potassium bromate has been used in
the baking process. The association also notes the Joint FAO/WHO Expert Committee on
Food Additives "has indicated a willingness to reconsider" its 1993 decision to take
potassium bromate off the list of approved flour treatment agents in the Codex
Alimentarius - "if it can be shown that residues of potassium bromate are less than 5
ppD ..,
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Bromates were banned in the UK in 1990 and in Canada in 1994. In 1991, California
declared bromate a carcinogen under Proposition 65, which would require baked goods sold
in the state to carry a cancer warning If they exceed a certain bromate level.

CSPI reports the following bakers have switched to bromate-free processes: Best Foods Inc.
(maker of Arnold, Entenmann's and Orowheat breads and rolls), Pepperidge Farm and
Pillsbury. In addition, bromate is not used in Giant, Jewel, Ralph's and Von's supermarket
chains.

Potassium bromate is still used in products made by Interstate Brands Corp. (Wonder,
Home Pride), Schmidt Baking Co. (Schmidt, Sunbeam), Tasty Baking Co. (TastyKate), and
Martin's. Fast-food chains still using bromate: buns - Burger King, Arby's and Wendy's;
french sandwich bread - Boston Market.
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. 49 C.C.P.A. 1215, *; 304 F.2d 676, **;
1962 CCPA LEXIS 233, ***; 134 U.S.P.Q. (BNA) 248

IN RE SAMUEL GRANT

No. 6788

United States Court of Customs. and Patent Appeals

49 C.C.P.A. 1215; 304 F.2d 676; 1962 CCPA LEXIS 233; 134 U.S.P.Q. (BNA) 248

Oral argument March 6, 1962

July 18, 1962

PRIOR HISTORY: [***1)

APPEAL from Patent Office, Serial No. 456,314

DISPOSITION: Affirmed.

CORE TERMS: copper, ion, iron, compound, sequestered, catalytic, disclosure, neutralizing,
bromate, ferric, specification, sequestering, ferrous, invention, catalyst, hair, soluble,
concentration, keratin, heavy metal, composition, consisting, ethylene, desired, diamine,
tetra, neutralizer, discovery, sodium, alkali

COUNSEL: Lewis D. Konigsford (Max Wall, of counsel) for appellant.

Clarence W. Moore (Jack E. Armore, of counsel) for the Commissioner of Patents.

OPINIONBY: SMITH

OPINION: [**677]

[*1215) Before WORLEY, Chief Judge, and RICH, MARTIN, and SMITH, Associate Judges

SMITH, Judge, delivered the opinion of the court:

Appellant has appealed from the decision of the Board of Appeals of the Patent Office
affirming the Primary Examiner's rejection of claims 15, 18, 20 and 22, of appellant's
application Serial No. 456,314, filed September 15, 1954, for a "Cold Wave Neutralizing
Composition and Process," on the sole ground of "undue breadth of recited terms and the
lack of proper support in the original disclosure for said terms." No prior art references were
relied upon. Five claims, 16, 17,21,23 and 24, have been allowed.

An understanding of the invention claimed in the rejected claims and of the basis for the
rejection requires some background knowledge of the so-called cold permanent hair waving
process. As set forth in appellant's brief:

Hair is composed of a protein substance called keratin which contains [***2J a disulfide
linkage in the molecule. The cold waving process employs certain substances which reduce
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the keratin by breaking this disulfide linkage and thus render the hair plastic, after which an
oxidizing agent, called a neutralizer, is employed to restore the disulfide linkage and restore
the resiliency of the hair. The usual keratin reducing solution employed in beauty parlors is
thioglycolic acid in the form of the ammonium salt. In operation, the hair is wound upon a
curler rod and is treated in this condition with the keratin reducing solution. Then, after a
suitable time of treatment, the hair is treated with a neutralizer to complete ~he waving
operation.

Originally, hydrogen peroxide solution was used as the neutralizer, but sometime prior to
the invention in this application, the art proposed the use of alkali metal bromates as
neutralizers. A number of advantages for bromate neutralizer over hydrogen peroxide are
asserted in the art, but need not be discussed here.

[*1216] The application describes the discovery that ferrous, ferric and copper ions act as
catalysts to increa~e the reaction rate of the bromate neutraliZing agents. The invention
disclosed [***3] therein relates to a [**678] neutralizing composition comprising soluble
iron or copper salts in solution with the bromate oxidizing agent to provide the desired .
catalytic ferrous, ferric or copper ions.

The application states that although copper ions show some catalytic effect at higher
concentrations, it has been discovered that iron ions are most effective, even at low
concentrations and even when the iron ions are complexed with a powerful sequestering
agent such as ethylene diamine tetra acetic acid or its salts or derivatives, the catalytic
action of the iron ions was not deleteriously affected. The minimum disclosed concentration
of iron ions is "approximately 0.001 % by weight" which corresponds to a concentration of
0.1 % of mono sodium ferric ethylene diamine tetra acetate by weight, while the minimum
concentration of copper ion is about 0.1% by weight. The specification indicates that almost
any soluble ionizable iron salt compound may be employed, such as ferric chloride, ferrous·.
ammonium sulfate or mono sodium ferric ethylene diamine tetra acetate and to supply the
copper ion, cupric chloride or other soluble copper salts may be employed.

The specification states [***4] the essence of the invention to be as follows:

The essence of the present invention resides in the discovery that ferrous, ferric, and
copper ions act as catalysts to increase the reaction rate of sodium and potassium
bromate neutralizing agents. That is, the neutralizing composition of the present invention
comprises soluble iron or copper salts in solution with the oxidizing agent to provide the

. desired catalytic ferrous, ferric, or copper ions. * * * Furthermore, even when the ferrous
and ferric ions are complexed with a powerful sequestering agent such as ethylene diamine
tetra acetic acid, or its salts or derivatives, the catalytic action of the iron ions was not
deleteriously affected. .

Claim 15, for a process for neutraliZing a keratin reducing cold wave solution on the hair,
and claim 18, for the neutralizing composi.tion, are as follows:

15. A process for neutralizing a keratin reducing cold wave solution on the hair, said process
comprising applying to the hair a neutraliZing solution including bromate salts selected from
the group consisting of alkali and alkali earth metals [sic nl] and a sequestered compound
of a heavy metal selected from the group consisting [***5] of iron and copper, said
neutraliZing solution containing at least 0.001 per cent by weight of the heavy metal.

n1 At the oral argument, counsel for appellant acknowledged the omission of "bromates" in
this portion of the claim. For the claim to be complete the word "metals" should be changed
to read "metal bromates" .
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18. A composition for neutralizing a keratin reducing cold wave solution on the hair, said
composition comprising an aqueous neutralizing solution of a water soluble bromate salt
selected from the group consisting of alkali and (*1217] alkali earth metal bromates and a
sequestered compound of a heavy metal selected from the group consisting of iron and
copper, said neutralizing solution containing at least 0.001 per cent by weight of the
selected heavy metal.

Claim 20 is dependent on claim 18 and requires that the heavy metal be iron. Claim 22 is
dependent on claim 20 and further requires that the compound contain about 2 1/2 to 18
percent of the soluble bromate salt.

The examiner's rejection of the appealed claims is based upon his finding that the broad
recitations in the claims to "a sequestered compound" of iron or copper is not supported by
(***6] disclosures in the application. Considering first the disclosure with respect to "a

sequestered compound" of iron, the appellant's specification states that "the essence of the
present invention" resides in the discovery that ferrous, ferric and copper ions [**679] act
as catalysts; that the iron ions are most effective even at low concentrations; that even
when the ferrous and ferric ions are "complexed with a powerful sequestering agent, such
as ethylene diamine tetra acetic acid or its salts or derivatives, the catalytic action of the
iron ions was not deleteriously affected." Further, the specification states that the catalytic
iron ions are provided in the neutralizing solution "by dissolving therein almost any soluble
ionizable iron salt compound, such as ferric chloride, ferrous ammonium sulfate or
'seQuestrene NaFe' which is the common designation for mono sodium ferric ethylene
diamine tetra acetate", but that "other iron compounds which dissolve to form ferric and
ferrous ions may also be employed instead of the specific compounds enumerated above."
Thus, one specific example is disclosed of "a powerful sequestering agent" which can
complex iron and still retain the [***7] required catalytic activity.

Appellant has included in his brief an excerpt from an article in the Journal of the Society of
Cosmetic Chemists, Vol. 9, No.2, June 1954, by Goodyear and Hathorn where (p. 98) the
following definition is found:

2. A sequestering agent is one which inactivates a metallic ion by forming a water-soluble
complex in which the metal is held in non-ionizable form.

ThuS, by definition, the normal function of a sequestering agent appears to be to inactivate
a metallic ion by forming a water-soluble complex in which the metal is held in non­
ionizable form. Appellant states in his brief:

The specification nowhere uses the term "sequestering agent" in anything other than a
generic sense for describing a conventionally recognized class of compounds. * * *

Appellant's position appears to be that where the specification describes the invention in
broad terms, the fact that only one specific [*1218] example is enumerated does not
defeat the right to broad claims citing, In re Walker. 21 CCPA 1121. 7Q F.2d 1008.22 USPQ
53: In re Grimme, 47 CCPA 785, 274 F.2d 949, 124 USPQ 499, as well as a number of prior
decisions by the Board of Appeals.The cited [***8] decisions relied upon by appellant are
concerned with applications having broad disclosures and limited examples. In the present
case there is but one example and, as stated by the board, there is no broad statement or
even suggestion in the disclosure that all types of sequestering agents complexed with iron
are suitable as a catalyst.

~~.' tic:. '.)ointed out b'l the examiner, ether" we'l k;lo.vn Sequ~5:2r"i19 2;-::'- r~ ..: =: ~"se

nature, suCt'1 as sodium hexametaphosphate, glycine compounds and the tetracyclines
which have not been shown to be operative for appellant's purpose, would be covered by
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the broad term recited in the claims. Since sequestering agents are diverse in their
molecular composition as well as in their ability to inactivate the metallic ion, and since
catalytic behavior is generally recognized as being unpredictable; we do not agree with
appellant's contention as to the generic nature of the disclosure regarding sequestered iron
compounds. Such agents appear to be so diverse that it would seem to be beyond the
ordinary skill in this art to predict from the action of the one disclosed specific agent that all
sequestering agents would function the same, i.e., to inactivate [***9] the iron ion and
yet permit the desired catalytic action of the iron ions. The disclosure is, we think, under
the facts shown here, necessarily limited to the single example disclosed. Therefore, we
agreed with the board that the disclosure does not support the broad terminology of the
appealed claims. .

It is noted further that claims 15 and 18 refer to "a sequestered compound of a heavy metal
selected from the group consisting of iron and copper." The· pertinent discl.osure with
respect to "a sequestered compound" of copper is that "copper ions act as catalysts"; that
soluble "copper salts" may be employed "in solution with the oxidizing agent to provide the
desired * * * catalytic copper [*"'680] ions"~ and that "copper ions showed some catalytic
affect [sic] at higher concentrations * * *". Further, it is stated that "if it is desired to
employ copper ions as the catalytic agent instead of ferric or ferrous ions, cupric chloride or
other soluble copper salts may be employed." Appellant conceded below that the·
specification does not disclose a specific sequestered complex of copper,. In addition, the
board held that there is no suggestion in the disclosure that a sequestered (***10]
compound of copper will act as a catalyst. The reference in the disclosure to the .
sequestered iron compound cannot be construed. to imply that the admittedly catalytically
weaker copper will also be effective catalytically when similarly sequestered. We find no
disclosure in the specification that a [*1219] sequestered compound of copper will provide
the required copper ion catalytic effect. We agree, therefore, with the board's conclusion
that the disclosure contains no basis for including claims broad enough to cover "a
sequestered compound" of copper as the catalyst.

Under these circumstances the undue breadth of the expression used in appealed claims 15
and 18 with respect to "a sequestered compound" of copper is manifest since "t~e essence"
of appellant's invention is disclosed to be the discoverY that the copper ions ex.ert catalytic
activity and increase the rate of reaction of the neutraliZing agents.

Appellant relies upon the disclosed equivalency of copper and iron in urging the sufficiency
of his disdosure. However, we do not find any teaching iii the disclosure that all possible
sequestered iron or copper compounds are equivalent or even that simple copper (***11]
salts and sequestered copper compounds are equivalent as catalysts for the intended

. purpose. There is no disclosure whatsoever that sequestered copper compounds would act
as catalysts, thus there is no support in the specification for claims based on the asserted
equivalency of such compounds with other disclosed compounds.

The discovery upon which patentability is here predicated resides in a catalytic
phenomenon, which is usually unpredictable. The language in the specification does ·not
show that copper and iron are equivalents to produce the desired catalytic effect. Further, it
does not disclose or suggest the use of sequestered compounds of copper as catalysts.
Appellant's specification, reasonably and properly construed, cannot be interpreted to teach
that all sequestered compounds "selected from the group consisting of iron and copper" will
have a catalytic effect on the bromate solutions for the purpose intended. The appealed
claims therefore fail to point out and distinctly claim the invention as it has been disclosed
by the applicant. The decision of the board is affirmed.. .
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Will Doleman
P.O. Box 3544
Grass Valley. CA

·95945

July 21. 1998

To Whom It May Concern:

I talked with Chris Anaya. another concerned individual in a neighboring county. who was also under the yoke of
the corrupt region;; water quality board. I spoke to him on the phone 2 or 3 years ago and told him of the foam I
discovered and sent him pictures of how I gathered it and analytical infonnation on what I found. I also sent him
pictures with writing on the back. the same infonnation found in our water sanity report He also tested the water
which had been chemically airrated '. into foam and these articles reflect the result of his work.. He has been
working on this project for four years, as I have.

Jim Eckman, of the region :$ water quality board. has never to my knowledge taken a sample from the waterway
where I found high levels of toxins. He has always done selective sampling, taking water only from places other
than where I found toxins. In my view this mdlnS he knows exactly where the chemicals are moving the toxins to
and is intentionally sampling elsewhere. In cases where I reported finding toxins in a particular portion of the water
where he also decided to sample, he has omitted testing constituents that I found there. According to the ruling ofa
federal judge this is sdective sampling or falsification of sample reports. rvIr. Eckman of our regions walc:r quality
board also refuses to test Alum. A semi solid which consists of a spent water treatment chemical. as well as other
water treattnent Wldesirables such as chromium and other bi or ai-valent toxic metals.

\. . .

.' Alum readily dissolves into water. The mat of leaves that Mr. Eckman discusses in his letter, and refused
to sample, was very high in Aluminum potassium sulfate, the water treatment chemical and. foaming
ag~nt. This sample has been certified by an EPA approved lab and the substance proven to be just that
and not another type of soap or detergent. This particular substance, found to be at 48 times the
maximum contaminant level for drinking water, is being used to clean up toxic sites and t10at

contaminants downstream.

Sincerely,

(Jr~ J)~

Will E. Doleman
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would not oe aoocted until Oc:aber·
.'loyemoer 199Hnore man :wa years
trom now. 3ullc:oroJnQ :0 lIle 1001­
nore. mars no! anougn lime 10 analYZe
tlConomlC ImpactS. So rne Jlan would
ser limits only en :~e OOllulana lnat do
nor" ,ose analnmenr oraOlems tor dis'
cnargers.· Looenele elr{, In olner
wardS.

The stare s Jess. Oiaz. :~Ie' at
waler auall~l. lalO economic lluaies
are neeeea :0 .':~lxe ~r.e alan lawsulI­
proar-()u[ ,'ave :een Jeldvee oy Oud'
oe! CUIS. ~owe'Jer J ~.S.

:~vlranmemal ?'::ec::on ~~enC'/

amOloyee ~esc:1:ao :ne 'oornore as 1
';oKe .-~nc Jree:c:ao :ne 'ees ..ould
relec: Jfa ,;c::r.::~!e ;:an.

Young & Green
You nave to be 35 years'old to nm for
tne United Stares oresloenC'/, bUt it you
want :0 nead a SSO million national
organlZillion, 23 will dO.

Thars rne age at Adam Werllacll,
'Nno was elecled preSident of tile Sierra
Ciuo last May. He's me youngest presi­
dent elected ro rne Sierra C:.UO in its
t04-year nistory.

-I was 8 years old wnen I found a
petllion an my parenrs taOle to OUSt
James Wan: recalls Wertlacn. -I didn't
know wno ne was, I IMugnt he nad
somelnlng :0 dO wltn alet:tnClty. Idid
know Icould sign my own name.
rnouon." Weroacn oidn't lUst stop
mere. He gat all ot ~IS set:and·ornde
Inends 10 alSO sign rne oention and
emoanced an a lilelonQ campaign 10
eduC3te: Inlarm and empower people to
taKe lenon an env,ronmenl3J issues.

Werbacn plans 10 add a loucn of nis
Gcn-;( sensloJlities 10 anYlronmen131
Issues, Upcoming venlures Include
lele'/lS10n prolec:s and recora alOums
(wnlcn ne II oraduCei, ano ne also
olans :0 usc art. ·jane! Jnd me Intemet
:0 'Jet Ine message IW1SS and imole­
menlloeas.

"I want 10 see C:inlon rHlecled. - ne
said. -And tnen I want to see anyone
wno's eyer '/oled agams! me environ­
ment ~Icked aul on :nelr ass.-

or' the decepliye reporting :lllegll­
uons concerning the El Dorado
Img:luon D:suict (EIl-in rerum for
his promise [0 le:lve the profession.

"'This inyeSligalion smells no
be:rer than lhe effluent th31 ?roulV
....·as discharging inlo Deer Creek..:.
s:lid dissatisried :lcllvisl Cuis
An:lY:l..'[' m JUSl pissed off J[ th.is
whoie thing. II's a mockery of the
whoie process."

The maner has profound implic:!­
tions for C:1lifomians' waler qu:1lity

,and public he:1lth, bec:lLl1c the

C.-aolts rerused (a call1ll'lcl,tiDo lTll:

SN&R, bUI several board emOlayees
said Inat Iney belie'/e Deer C.-eek is a
red nemng, and 'Nnat SlroCK really
wants IS contral over me seml·indepen­
aent regional boards.

As at Monday, Croaks nad not been
snown rne Deer Creek report on wnicn
SlrocK Oased nls reouest. -He couldn't
even resoond to Ine cnart~es against
111m. - said one emoloyee,

"The secre13ry views rne responSibil-
Ity of el/llryone in our agency [as oeing

I
tO I pramole environmental protection
and proleC1 public nealtn," said
Califomaa Environmental Prarection
AQency spokesman Dan Petlisler. "The
Deer Creek case IntliC3tes rnat tnose
!llIngs were nor always tne pnorlty of
tne S13ft al rnat regional board."

The lrue test ot Strock'S Intent.
employees saId. will be me Quality of
C.-OOIeS· replacement.

Deer Creek Dud
State decepllvt! reponing
investigation ge!s slammed.

S~Le oftici:1ls Jre bc::ng JCC:-JSCd of
going e:uy on ;e''''age :.-=:ianenl
planl .....orkers wito lie [0 them. while
punishing those wito (e:1 the lI'\It.'l.

The SI:lLe offic: !hJ[ issues licens­
es 10 sewage ::-e:ltme:tl pl:utt Operol­
!ors has iiroppc:a its Investigation of
Daryl Prouty-lile man Jt the center

S~le's oversighl syslem cL:pends Moreover, ~L1le regul:uOl'S who al [,.
complete!y on honest reporting by fil"ll ignored Ihe ~lIegalions, anu 10111':)

those who rele:ue infO walerways. ullcmal lnemO'! suggesl allempled 10

ProUl:y,:u dud operouor of the OD~If\lCI and suppress Trgovich's
EID's Deer Creek planl in WC:Slem 1I1vc~ljsalion. all remain in Iheir job.,
Ei Dorado Counry. w:u the man Tne fallout is remin',cenl of Ihe
who signed reixms th:1t S~le invesci- 19Q.l we,1 SacrJn)cnl/) =~~e, ",hich
g:llOrs laLer did nOl report or under- al.~.) ,"vulvcu hunuretls 0; waler
l1:?Oned numerous viol:ujons of the qu,1h,;- .i"IJIIOn, Jnu Jllcl:Jlions of
feder:1l C!e:lll WJler Ac!. Moreover, frauuulent reponing. "realmenl
!Wo of hlS underlings :1lleged that' plJI1I ",hi'lle·blowen were pun­
they "'e:e insll".Icted 10 underreport Ished anu hJru'lCdwhile Ihose who

appeJreu CUlpable emergCIJ
unscJrhed,

(CDnrinutKJQ1Irmt~', In his r~enl memo, Trgovcich
______________~----------------------------'s.uggesl~dIhe mte change Ihe ques.

~4" 'r.a;.o,o., e ~ 10 IV e Iv 5> + r... e!/ \-,..~ WI SN&R Auausr29, 1996 18 lion on lIS operator ceniCiC:llion lesl'" IiJ ithat implies an operator's license
l~rA/~~Ra'.'T ' ~ould be ,:yoked for false ordecep-
J; .1I.;JrJ " live reponIng. .

(conrinUtlI1 Irllm Df'lMOUS oagitl ·• _'J " ::=~ lie -1_... "It should be rewriuen 10 renecl

and to sample Ule plam's discharges early as AuguSI 1994, the district'. sC:llhing memo 10 his superior con- l~e realily thaI it may be more
unly when the troubled system was top management were aware of alte- ceming the OOC' s decision to not likely for .an operator I? profil
running well. gIll ions Ihal Prouty pres~ured his llike formal disciplinary :lclion from a~y Illegal: unelhlcal or

"We deny those allegations-bul staffers to underieportlhe plant's again'~t ProulY or his superiors. The decepllye beh:lYlor ~llhe ~ork.
you C:ln only fight so much." said violalions. . investigator sllidthe stille has sent a pl:lce l~lln to be punished,
ProulY's auorney, John Grauan, But EID did nOlhing to even clear message, noting Ihat, "As of Trgov~lch wrote. :'We should also
refening 10 his cliem's agreement to inyestigllte Ihe allegalion~ until now. the only people in tlte Deer make 11 clear thaI If an operalor
leave the profession. Grattan afler stale investiglltor Boris Creek case who have been f1unished b~comes aware of any illegal or
ucscribed his clicnt', situlltion llS Trgllvcich cllmc nil Ihe scene, in are rhc IWO 0flemllJr~ whu coofICmt- dishonest conduct al lhe lre:llment
"Iuw mun un lltal tOlem pole. He laiC 11)1,14. In April 191,15. tile dis- eLl wilh lhe stale anu fcuerul investi- plant he [shelshould keep his
WJ~ akin to the cJplain on a leaky, tricl ~uspc:nued Prouty for three galurs." m?uth shu I because doing the right
ill·prepared and ill-st:lffed vessel." dnys. The chief nper:llUr went on .11lose 11010 operators received a thing may not be wOrlh it" .

Court record~ in'a California medic:llleavc, from which he ha~ leHcr nf reprimand. Prouty's reconJ, -NICK BUDNICK
Sponsfishing Protection Alliance nOI relurned. however. remains clean. His superi-
lawsuit :lg:linSI El D'Suggest that as Trgovcich last month wrote a ors haye faced no repercussions.

:

E/ Tu. Pete?
Bill CraDc. me stlte's lOP water-quali­
ty entorcer tor Sacramenta and sur­
rounding counnes. IS accustomeo 10
!rMros Slamming nlm tor lax enforce­
menr ot water QUality laws,

But Gov. Pete Wilson?
Accarolng to last rnday'S Bee,

Wilson's Scc:e13r'1 at :ne i:nVlfonment
James Stracll aSKed :ne governing
~oartl at :ne CentrallJaile'/ r1eglonal

; 'Nater QualitY CJntrol 30ard':0 tire
i CrOOKS. ;IS exeCtHl'/e orlicer. ,tor mis­
i ~analinQ 'Nater ~oilullon comOlalnlS

Jnd covering 'JO dllegea :lecepuve
I 'eoanlng tly a ,yas:ewater !reatment
; Jlant ar Deer CreeK in EI Coraco
~ ~JunlY. ~Io aec:Slon nad :leen
; Jnnounceo Jt :lre~s :Ime.
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Strock made the request to the chair­
man of the nine·member Cenu-al Vallev
board, Karl Longley, an engineering pr;.
fessor in fresno. Longley could not be
reached for comment Thursday. and other
board members said they had not yet been
told Crooks'job would be on the line.

Strock's request follows an internal in·
vestigation the secretary launched early
this year in response to numerous com·
plaints from Latrobe residents along Deer
Creek downstream oi the treatment plant.
the state source said.

The source said the investigators. memo
bers of the enforcement unit of the Santa
Ana Regional Water Quality Control
Board in Orange County. confirmed

wastewater plant and other enforcement.
related issues, said the source, who reo
quested anonymity.

"We have an hour in closed session to
discuss a personnel matter with me."
Crooks.said Thursday. The board meets in
open session for its regular monthly meet.
ing at 9 a.m.

Another knowledgeable state source
sllid the request for Crook's termination
comes from the state Secretary of Environ­
mental Protection. James M. Strock. who
could not be reached for comment Thurs­
day.

Though Strock oversees the state's nine
regional water quality control boards. only
the quasi· independent boards of directors
appointed by the governor can hire or lire
their executive officer at will.

•u. ~

Water-qualityrcop to be firedr
State impatient \-vith
pace of enforcement
By Chris Bowman
D'~ Starr Writer

Gov. Pete \Vilson's appointed c1ean·wa·
ter enforcers for the Central Valley are
scheduled todllY to consider firing their
chief pollution cop for failing to police and
punish a chronic sewage treatment viola­
tor in the foothills of EI Dorado County, an
administration source said.

In a closed meeting this morning, the
Central Valiey Regional Water Quality
Control Board plans to review the perfor.
mance of its executive officer. William H.
Crooks. in the case of the Deer Creek

-Fire: Deer Creek pollution led to la"wsuit

,.
'I

Continued from page B1
through public records what has
already been aired in public meet·
ings and reported in The Bee last
fall:

El Dorado Irrigation District,
ooerator of the tinv Deer Creek
piant. has for three 'or more years
disclosed numerous violations of
pollution limits in the required
monthly self·monitoring reports of
emuent discharge into the creek.

In addition. creekside residents
ha ve repeatedly complained to
Crooks and his staff about fish
kills, foul odors and murky water.
Sume say they have been forced to
abandoned their drinking water
wells due to fecal contamination
that they blame on the plant's la.'t
operation.

But until December. Crooks had
not taken any enforcement action

"1'0 the extent that they knew
Jbout selective sampling or any
other proolems at tne plant. they
did not pass any of that informa·
tion along to us," Russo said,

"[f people are falsifying public
documents or engaging in a willful
attempt to deceive the public on
hazards. that would be something
we would have pursued criminal.
Iy"

beyond warning notices to the dis­
trict. The district is under a time­
table to come into compliance. It
has been fined several times this
year for continuing to violate envi­
ronmental standards even as the
25·year·old plant upgrades its
treatment equipment.

"The board has failed in its duty
to properly police and punish vio­
lations occurring at the plant."
Strock wrote Longley in April.

Despite recent enforcement ac·
tions, he wrote. "I am still deeply
disturbed that the voices of these
concerned citizens could have
gone unheeded for so many
years." .

CroGks would not comment on
the investigative report, which
neither he nor his board has seen,

"We want to see what people are
accusing us of. and we want to de·
fend ourselvt!s."

In the course of the investiga·
tion, officials also learned the
bonrd stlllT had approved permits
allowing publicly operated sewage
treatment plants to discharge
treated wastewater with pollut·
ilnts in concentrations far above
those permitted by the board's
nwn master plan, the administra­
tion source said.

Crooks, a registered engineer,
has served as the board's chief ex­
ecutive since 1982.

The administration source said
investigators also found that
Crooks and members of his staff
knew that Deer Creek plant opere
aton; were intentionally doctoring
the self·monitoring reports to
make it appear that the effiuent
was cleaner than it actually was.

"They knew that selective sam·
piing was going on but did not
share that information with the
district attorney," the source said.

The EI Dorado County district
attorney, Steven Russo. filed a
lawsuit against the district last
fall based on several violations of
the state fish and game code. The
state Department of Fish and
Game launched an investigation
because the primary enforcer of
wastewilter dischllrges - the reo
gional buard - failed to take ac·
tion, department omcials said at
the time.

Is-+ u. .. -+ fi:.:l ~.,f r ~ -:'Plt­

menl~1 group', 'Uil thrown OUI of
1 coun. J fellerJI jullge j<sued ~ sh3tp

I rebuke.
"Wilh respecr 10 Ihe recenl hoorll

(line!." wrole Jullge Greg"ry
HlIlluws. "'he ~hro"nl"gy"r r"cls
:lnc.J 1:wi{lnt:lI;~ of <elllen,ent 1:uggesl
nOlhin~ less th:an a '!Eweelhean.
tJe~l.· "

Ob,,""el'5 h~ve been dislurhetj
by !he Jl~ecill re~pense e~h,bilell by
Crooks' ~geney when sewage Ire~l.

ntenl plonlS Ue su.peeled of turning
in f..ullulenl ..peru 10 deceive Ihe
st~le.

(CQnftnIlN IfQm /JfP;rf1lIf c.o-I
Then c~me Tulare LJke. III IQQ

afler four ~e~" oj heel·dngging.
Crook., ond 1m region~1 board
defended ~ dr~in~ge di~lnc(s pl~n

\0 o(ler.\le 6.000 oeres or ogricullu,
~I tJl<chnrge p""d'--lhnugh very
hiGh leve!..; of selenltlln were C:lU\­
ins h,nh llereCIS in nine bird
'(lec,,,. Af1er ~ppe~l, fn.." nppn­
nents inclUding Ihe U.S. Fish And
Wildlife Se.... ice, the 'laIc board
ovenumed Ihe deci"oll.

Th" w~s J" enel re"lay of
Cronk." ,nvolvemenl with
Keslel'5on Reservo" ~Imosl ~

decode e:1llier: ,~me problem. Sllme
pIJye". SJme oUlcome.

"The une Ihing Ih~1 concernS mc
i. lhe e...enl III wh,ch ICrooksl
didn'lleJrn froon Ihol." ,o,d Ja.eph
Sknrup•. J Fi,h '" Wildlife Sef'OiCc
ntu\ugt\\ wnn wu,i.eu un Tul:ue.
"Ten yeo.. IJler. he Jid 'I ~g~in."

'nw; yc)r. when IllS ~a3H pro·
po~cLJ rl:SlfIClIunc; for the Port of

S~cromenlo. J chromc polluter.
Crouks pUblicly womed Ihat sellin
SIJnll~".Is for the pon would ~lIow

cilizcns \U lOue for "\m:.II. :dmost
II1coMequenll~I" Ylol~lIons. He

blockell ,he mOve. 'hough one eng"
neer ~.1H.! \t WJ,S th.e \NOr'St W3IC(

qUJli,y problem he'd 'een ,n.
uecoue.

AI Deer Creek. JIler Ihe EI
l)orJJIl CIIUIlIV ui .. lrlCI Jllumey hac
Jlrc:u.Jv (lieu J 'laW\UII :,,::un~1 Ihe
W:lli;IC:~:'.IICr IreJllllCnl pl;n!. Cronk.s
.nJ hI< buo,ulullIrcll .1\10 Ihe tray
10 ,1.1' the rl.nt ur"'r~lur, 'he EI
Do"uo ImC.llon DO<'flel IEIDI.
Wllh. SIUU-.UUO fmc The penally
.lIowed ., coul1'y Jullge to Ihro,", rh·
UA's 'ioull OUI of ~nun. OUI when
EID '':lIed lhe (Inc :0 get .10 en,,"'r~:

~
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ImpmmpnJ intervIew 1C\I ~~nd::cs

••..... 11 r ~ow IS :ne CI5mlHai " . "Your JilI~~~:::! 'I :0 ulk our
DllSCd on wn:lt :IO!'J'=:lrcQ '11 :roc JIlOmeYI :~IU ':lll~~ ~ulnln&:

S:u::-::mcnto Bc::." n: ~Ili. :.\:lI~ln· C:ooi;s JI "'~: 'Ill:':! Inllr'Jc::cI hIS
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i:~: ::;::llr.a; :'\)J,":: :J."oreo
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I Sand :'ou "",II ,e: In :::lor::::"C:ll
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Oeer CI'I!Iltl(, last week: S'tIII foaming
attllr all tnllSIl yens (.Dovel:
Cenlral ValillY Re\lianal Water
Control Baan:l e.lllCllDVe at1lcer Bill ,
Crooies has been ac=ae<I at ignor­
ing :nll mess.

Crooks On Trial
Is Sac,~amenro 's rop water cop
c ,'illr:::'ll-or a victim.'

AS :lIe u::c' \ tOl' '''':ltcr-qu:llity
:~for:er ::r S.1c:-::mcllto ll/IC .t.Doue :
~;,ur: of :::: ~:':'t:. 3 ii! '::'OO.~ ha.s
:'OU:::"I: or. ;o~c or CJiifomiOl's most
;1~;Hic:n! Jr.ci ,;or.::'O"e:si~ Ilfo[er
q:';:l::y =,:::;::s ;':t:nni :hc 1l1.Sr ~~

y::I1.
3uI :10\10' :.': C:::.":ll V:uley

.~c;lonai Waler Quaiiry Ci2ncrol
30:1'li c:tc:uuye iJniccr m:lY have
::leI Mis W:lle~Oo-al JIIlncong:N-.
ousl v llnv :'''OUL itr::lm in ltlr.1i El
Do';;do CiJuncv. C:ook.! seems like­
Iv fO tic :rm ~e.te \II~l:. This might
,~e:':'1 :I rourzn: ;~:llI~e of pe:sonne!.
'Ul i: :-::ises iSSUes ;nOI Stlil:e :0 tile
h::I!'! of C:iifol':'li:l' \ t~SI:m of W:leer
cu:IiIY orol::::on.

CJIiiornl: :,~vlrc:m::lt:LJ
.:l:'l)ICl::ton ",gene:, io:::-..::ry James
SllOei: wanls C:'Oola ~one bc:::w.se
Jll Intem:li :nvestl!::llIon :xp:l.luied
UDOn c:uiicr mecia r:ooru-linding
t~:lL. :mon~ o:ncr :""ngs. hc :lnd
i~{: me:nbe~ :,no"l\ngi~ :U:::;:llC::!
dOClorec ~e:f·monllonnJ I'e!'OI'tS
t:'::ll ";i~l:\lIsCU oollulion ;lowing
::'l)m J ;cw:;e' ::eatmelll l'l:lIu :11
Dccr C::::i:. 71'Ie S.lc:-::me.'IO Elce
rcooned Inc lindln!:s In l:lIe
Oc:obcr.

r.,e dC-'::Ollve r:;lOnlnl: con­
,;caio:ti .'I <enous ?tOOlem mllli:c:d by
~Dlils or :':IW ~:1o\I0;: :ncl'hlonne·
I~C:UC;C: :isn kills. C:::ulde resi·
dents. Illerr (1I.i$ Jne: pelS were
:.\OO~CC to \IIJler !:It:~ founcJ to be
Un:il :'or :,um~n-Jnd \Yridliie.......:on·
:J';:. R.:mtel'm :lIJme llle ~I:lnt',

::r:::~.. ::T"'. .. ':-:: :':::11 ..:ont:lITU~UOn

:0:1:', :'\J'hC~ ::::or wells. Crooks.
:T1e:m ... ,,,i:. bl;lmeC :ne De:::' Cr:::k

c::'" If fn""
p e ./ ~ ,,;U~· ,:' .? '

'" Deer C":ltk. J:l relXlrleU by
Ihe S,'1.l<R .I :,e~r a~n. a 1'1.1111 oper.
a'''' "r~_eJy ;,rnke mn~, '0 'ell .I

'c~"'l1al ooJrd ",Jna~o:r o( rOUllne
!lec~ll"O: reportlnu Ihere-.>nly 10

~e ,~n.lreu. In JUly 1C)l/~. Ih~ :IIY
:l{ :\uourn cnnSClC!:nIIUUll.'y lircu.1
,·.lnlmClor ,ulpeclcu ." 1.'I .. iYln~
:lIc ':111 ..e·Moge ,tJni ~ :~'Cr resulLs.
rl1c";lcr :ent !nt:' ~¥u1en~= JIUII~.

nil, 'he re~,unai ill/uru 'uuk no
lellon

l",pmller 'Jm!lllll~ rel"Jln, J

~rtloiel" .II Ine Deer Creek sewage
plnm. To hGIl .1 'oGle u( coliio""
\·mlllll"n,. re;,onJI hOAru .Iai(
'eec",I" 'ul:lle'leu EIO IJke ':1111­
piC' ,'unher up~lre:\In w/lere re,uJU
'''QuIU be: bellltr. This -'"hucU Ine
board', own mJnu.:I1. wn"::1 reqUlr"e'
'IImples OC I~~en ailer :.ie:hionIlG­
lion. 8uI Crno~s Jrgueu In
Seolemoer I/lGI ,ampll:s CGn be
~ken nnvwhere in lhe plant.

"'I' C;uulcS reall" ,'Jill 111:11. r r;ncJ
InJt jusl,increuibie. nUlhlll~ ,hon of
mlnLl-bllg::~in§:''.I,d one U.S. SiS....
emp,oyee. ·.,no 'DOke on I;ondillon
a'' .Innnymily ... !t' mJkeS Ihe whule
;Jmplin~ proce,s a ~ompJele cha­
rJUe.... II , ,.;'alIMe quail,y 'J"

:r'nuenl " wilen II nilS Ine ....aler
that', releyant."

Sle-e Bllg~S. until recently J
Depanmenl 01 Fi,.n .!t Game b,oio­
~I.'l. lJld IhDI C:llOK~' Jgency nl\li
not consl~lenlly ~nr'oro:ed ,amn,ing
gUlllelines. '"There', .I b'll r-rnllh:m
ill Ihal JreJ." he 'DlcJ. anu aUdcd.
..·.IIe {DFO :n1"io~ee~ I alway, gOI

10 (eelinglnal ;,e was 1Il0re ;!to-tlis­
'::l8rger Inan prn..,nYlfonmenl. II
~idn'; seem nlln, 10 us."

Desalle all the ~rtllC:lsm~. U.S.
~P.o\ SLa'" :onducletl an en(on:c.
=nt I;"mpanson tnJI /"eveaietl rhal
CrOOKS c"ulcJ very ''''ell be l:Ieller
'han 'ome ,,( '11.\ :.'un(em~n5 al
ntnr:r re~10nai bOlUns "\ thlnic lr' 5
110 'ccrcl IhGI 111 "rlhe rell,onal
Doards Jre lu In ~n;orc:inenl'" UIIJ

the U.S. EPA ;oun:::
SkOtUOD I10led IhGI Croults ;,U

re::nlly been more ·.."llingIO :eIlU­
IDle !OX'C Jllncllllural 'Ira,nJge anti
'Jelended him H IU" 1 COil 'n J 'Y5'
lem w;'cre =nYftnnmel1lDI allcnc,e:s
,1fe heauccJ :,,, pnlilll;al apPo'n1ees.

"1'le '"ere (acl Inal th"aru mam­
!"tenj .1rc ;"d\iIlC:'I1 JD"fUnfl:e~ me3ns
:ncy h:),,~ '0 :tunlc Jnnlll :20IillC''t
li"l JncJ lClence .ecund .. · laid fhe
(euerDI ~lIllng"l. "JIIU IhDc' ; whal
dc-arny\;' rhe ''''''''ie ::.cfem .,

-,Vir;;.; 9UONICX

Nevada CountY:
Lake Wildwood
Sewage Treatment
Plant was recently
sued and lost.

cont.



.~.ll.=~:l dramatic. bi:urr: Dublic
he:uing MoncUy evening.' appointees

I of Gov. Pete Wilson VOted to fin::
,I

Bill Crooles, the region' i top ,t:lte
1II:1r.:r qu:l1iry :nion:er. 3 ut ..... haL the
Wiison adminislr.1tion billed as a
cr..1l1g= [Q improve the Slate's envi­
ronmental procection has. tronic:Uly,
put Wilson' i green cn::denuals on
:11:11. lIIith the promise of :l SC.1te
Sen:lr.: investig:luon.

How biZ:lm: was Crooles' tc:mU­
nauon? The 1~ye:ll' C::nrral V:illc:y
R.egional Water Quality Concrol
Board executi ve officer ..... as rln:d
\IIienout ever se::ing the ccxt oi the
allegations agajnse him. The politi­
c:l1 appointees who fin::d him report­
edly had not seen the :illeg:luons.
etCner,

Of those appoince--s. three were
iwom in eootlier thaL same day :lIld
haa no experience with Creolc.s­
our voted to fire him :lIlyway. The
br:lnd-new Jppointees filled one
vJC:lncy on the board :lIld repl:ICed
~wo Crooks supporters who wen::
removed Just Jog hours before in a
move dubbed -me SiUUI"d.1y Night
,'v1JSsacre. "

"[ JSked you at a closed session
(H\ 11l~ :5t'n <)i October wn:u \ h:ui
.:one ,.vrong," C.-ooks .old :,is board
11":..:::-oel".> dur.ng his del·ense.

,'.y<lu' ve prOVided me ""1C1l no
;lnSWe:.

I received a call as Water Sanity!
volunteer water-monitoring group
of Nevada County, The description
was that there was sewage and
toilet paper heading down (4' deep)
Deer Creek in Nevada County from
the Lake Wildwood Sewage Treatment
Plant, It had been flowing this
way for a couple of days down into
the lower Yuba River, The lawsuit
was very similar to the one in
Eldorado County,

lighc.- He noted ch31 citizens'~,
pl:unts .1bour C..oolc.s had been
slr.:Jtmng in for rwo Ye"'..rs. but the
furor about OE-lHA shredding sci­
ellClt:c Coc:zmentS "hJS only been :lIl
issue for .....n:1[-;I.1: we:u:-

Sparks o1.Iso c~:umed Croob was
CJl'g=!~ ;'::::;.5e. unlike his counte:·
par.s :t om:: .-:;:lonJI boards. he
:l110",~ hIS ::n,Dloye:s 10 publish
oape:~ d:::uiins ;c:enriric findings
;'o~tlie [0 :lQ''''er':'u1 rncc~ts such JS
agr1ouslr.ess.

,,[ don': ~~ow 'Nhrn ene hed:
they'te r,ajking JOouc. ,. responded
P:llisie:, -;'0/0 one nJS been clcnJed
me opportlJniry :0 publish papen.'·

The .l,1oncia~ he:uing took:1
biZ:ll'T':: tum in C:ooks' closing
St3Ie:nents. He begged the board
memile~ :0 oosmone the VOte on
his firing ;md in~rc:ede an his
beilJ.lf 'Mich the Wilson Jdmiaistn­
tion_ He re"c::lcd th:l( a fedc::ll
E:'lYironmentJi ~ccction Ageacy
offic::I.1 had OITcred to pay his salary
if he lIIe:,: to :nasfe: to the Wuer
Resoun:::: CiJntrol Board and focas
on 11I:11.=: quJiiey ?robie:ns cu.scd
by agric:zicurJ.! cir:1in3gc: and aban·
doned mi::cs.

IV,:: :eiiOerJting :n a closed ses­
sion. :i:e JO~ ',occa publicly 6 to J
to ii.re :urn.

Eve:!~! DorJdo', Anayu 111:15

distu."':led ~y :::: reve::ltions :I( cbe
he.:nng. ":l ~c:': a bOlO wee in my
mouth i:lS1 :ultilc.- be sJ.id on
TucsCJv. JU[ ~dded th:lt he has
:':cove~~ his iJocmism. "r crull'
believe ~,at ~tS is ~e best ching
Wilson's :ve: done. ". r have co
mini.: :h::e ~ir.gs Jl'C going to get
be:te:...

-NICK BUONICX

cont. from page 3

.. - - •• _ .. --., ....__ .J - • f r
gr.ll1d jury now conducring :1 crimi- { . _ .
n:l1 investig:llion of Ihe deb:lc:le :I( from the Issue. he s:1ld. '(0 S:1Y
Deer Creek. th:1t r h:ld some venc!ert.:l agaInst
..' I Crooks is c:':l.zv"·However, the gener.ll charges I . . .

agJinst Crooks. mostly centenng an: Gordon s:lId Se:n:1te ~1:lJonry
.:;1 the :roul srre:un In E! DOr.ldo Ile:lde~ ~ Ii! Lockyer IS upse: about

County, were conveyed to him in ICrooles tC:~In:lClon,:lnd predicted a
nc:wsp:lper reoorts. including the stOlte Sen:1te Investll;:l!IOn would
SN&R, Cunride:H1:1J C..lifomi:l look Into the maltc:: .1Jong With
EnvlmnmenCJI ?:or.:::ion Agency ! other c.~ntroversles Involving
in\'estl!:~nons or" the non-enfon::. I SlI'Ock :> agency-not:1oly, .-c::::u
ment or" '''':re: ::UJJitv scancUrds at ,reve!:ltlo~s ';onc:::-nlng :In inte:-nal
Deer C:=:~ ~c~l"tediv found evi. Office or Er!vlronmenl:ll He::lth
denc: tnal C:ooics i<>~ored fr:l du- H:lZ:1rd Assessment dire::ive til:l(

" u II d - ... d . ,-lent re::ortS from ehe w:lStewace1' <:J e ror UIC escruc:tton oe SClenUI'
[J"l::1tm~nt pl.1l1[ there. ic ~ocumcnts thal do not a.grc:: lIIien

Reside:us oomclained of ruined Wilson adml~lstr:l~lon pouc:.es.
wells. rJW se'.Y:1g~ spills, chlorine. \ -me re:ll Issue IS With. ~Ilson
induc:d iish kills ;md arTOgance :lnd l:lnd S.rraclc :lnd theIr ~nwI.I~Jngne:s
misreprcsenCJcons on the part of the to enforce :he_laws Of ~.1JIfOrTU:I. ,
re<>ionlll board. , Said Gordon. :lIld th:lt , wnat we re

"-You !:now. all we wane is hon- :going to look at:'
escy," cestiJicd El Dorado's Chris A s~ce Watc:: Resources Control
Anay:l. one of Croob: most voc:u : Board employe::. l:unes R. Bennea.
critics. -au: '.lie Qtl't even <>er th:u.," : was appointed Tuesd:1y co serve as ..

But otile~ suggested rha7 Creoles cempor:llj'.st:u1d-in for C~b: ,
was removed for re:lSons other chan Gordon s:ud rhe true :cst oe WIlson s
the Dee: c."1:ei: inc::denc. intentions will come with the hiring

"Somerlun<> smells rotten in :1.11 of a permanent repi:lc:menc.
this, - 5:1id H~ Abr.lh:un. one of "[f :his is r=lly about De::
the regionlll board accointees \IIho Creek. thc:y rhey'!! :lppoint m envi·
''''as remoVe:J Saturd:l·v. ":lIld it's nor ronmentJ.1ise-and tJ'le C~:lnc:s of
comin!! from Dee: C,~ek." rhat are slim :lIld none:' he s:tid. -[

NO;·...·Jii A.lm Gordon bUYing it. :hink. [ScrocJc', ostc:nsible mouvcs]
.• [ don't :illnk the" aive a~ :re going to be :.tposed JS a SIUm.-
about Deer C:~eic: ~nJc1y ..' said the .Gordon asse~ed :h:u ii all
,enior consulC:lnt lllitil the Sen:1cc W:lson -=nvlronme:1l.:1 Jpporncces
Offic: of Rese:tr.:,'!. afte: mending \IIe:c he!~ to st.'lnd:u'd.s Similar lO
MoncUY's he:lnng, :hat :lppl1e::1 to C:ooks. :l1most all

EnvironmeocJ.iistS· distrust of tile .....ould lose meir jobs. "Wilson
Wilson admimstr:lClon exhibited would h:lve to rire himself. for :hat
itself in ;pee:,'!es supporting mOl Iter, ,; "
C:ooles-for inst:lnce, one made bv Aske.. whether aC!lons Jgalnsr
cOnSUlC:ln1 iom Soarles, ;l Dart-tim~ oth:: ~:lCi-<:n\'iroi1;nent.!Jappoinre:s
public incc:cst c:tlsader. SparJcs .....ere in StrOCk' s pi:lns. spoiccsm:cn
claimed that Crooks' re:l1 mist:Lice ?e!I1S1er Said such actions would be
was in proposing a S3 million tine caken JS "oircumsunces come toon Kern Oil. J well-<:onnected firm _

in the B:lJcersrield are:l wirh a long
history of violations,

Jack ?:lIldol. until recently
Srrock', second-in-command.
derived some income from Kcm
Oil. :lIld the comp:llly hired the law
firm of ;mother former CJ.VEPA
undersecreiary, Ken Wiseman. to
derend itself.

"We're convinced th:lt this cJSe
stems to a large eXlent on the anger
ot a former high C;lVEP.4. oilicial,
J:lck P;mdol:' said SDarb.

Penisier defended rhe removal of
Crooks JS we!l-Iocenuoned and said
C:l1Jc ot ulccnor mouves WJS "just
ludicrous,"

Cont.:l.Cted by the SN&R. Pandol
coniirmcd ch;u Ius f:lmily m:lllages ~

VIneyard for K:m Oil. .ll1d that rwo
re?reSenUClves of inc rirm haa
JSked him to Inten::ue on theIr
behalf. Buc. ·'1 JUSt slayed away

In Defense
Of Crooks

c. l) ,., I + -€ '-0 ,...
p~, ~

The I~ck or" evidence :lg:1inst
Croolc.s c~used soe:lJcers to liken rhe
he:uing [0 J "Sl:ir Ch:lmber" pro­
ceeding :lIld the Spanish
InQuisition.

'But D:lIl Pellisie~, spokesman for
C:lllE?A Sc:cr'et:u;t Jim Scrock. tt:lS
,aid .he repoets conceming Cr'OOlc.s
C:lnnOI be m~de publicbec~use rhey
h~ve been subpoen~d by J feder:ll
gr:lnd jury now conducting ~ criml­
n~l invcstig:llion of [he: deb~cle at
De:~ C.-=k.

Water cop~' cantroversiai
firing may spark St1nate
investigation.

I
I
I
!
'~.

Will Doleman
A Call for Water Sanity! Monitoring Groul
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18 June 1996

State of California
enwOnmenl~Prolection Agency
c:.aJilomi.l Regional W~ler Qu~filY

Canuol Boud
Cenlr~ VaOey Region

WATER QUALITY GOALS FOR METALS AND HYDROCARBONS

It was a plea.siJre to speak: with you today a~out t,be WillDoleman cqmplaint and other issues.
. One of the benefits of this job is that it affords ~e tbe opportUnity to meet mtelligent, interesting,

committed people. I'm convinced that you could comfortably wear eacb oftbose three hats.

I've enclosed pertinent sections of our Water Quality Goals which address metals and similar
information for hydrocarbons. ' . .

.If.you have an~ ~uestioos about this imormation or abouttb.e issues we discussed, please call me

Area Engineer

Enclosures

. "

w·p, The following maximum contaminant levels are in parts per billion (p.p.b.). To change them
to parts per million (p.p.m.) or milligrams per liter (mg/L)-which in this case is the same
as p.p.m....:..move the decimal point three' places to the left. For example, if lead is 15.0
p.p.b., it becomes.OlS p.p.m. or .015 mg/L.

.r0 convert to millions, move the decimal point three places to the left, as in .1 p. p.b. equals
.0001 p.p.m. '

, I
1\ ,
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A Call for Water Sanity! Monitoring Group
P.O. Box 3544

Grass Valley, CA 95945
(530) 272-6421

March 5, 2001

To whomever is also concerned about our water:

We all make our choices. Many of us have worked for years to buy our homes, and some of us-such as
myself-took this money that I could have used in other ways and did a study on a local watershed. As if I
was instructed by a divine source, I forsaked all personal needs and pursued this task. I have enclosed'the five­
year report for this project, and I feel that this fifty-thousand dollars was well spent and that the fmding of
chemicals that simply move toxic substances from one part of the water to another part of the water was a good
way for these funds to be used.

The realization that our chemical technology has exceeded the scope of our laws, which are in place to protect
our health, is startling. Education and knowledge of these chemicals, which are now being used on all our
waterways, is becoming a necessity for any person who does water monitoring. Knowledge of how these
substances work and how they can concentrate and hann both aquatic and human life are essential to know.

On the back of the table of contents is an introduction that will help you to understand the contents of the report
and the best time to watch the video. I have enclosed a report made from each chapter of the five-year report,
as I believe that breaking each chapter of the report into separate issues-such as sewage-treatment downstream,
water-treatment issues, mining issues-will help to create an issue-focus so that a person who lives or uses the
water downstream or is monitoring downstrt~m can learn about the issues that might be pertinent to their
situation. I would also like to point out that if a plant operator states that they are not using any chemicals
upon discharge, either that person may not really know or they may be telling an untruth.

To know what to look for downstream and research from bio-assays, etc., will usually tell the real story.
Chapters Nine and Ten are keys to pulling the report together and supplies a realization about what you are
seeing in the video or reading about at each of the sites in the report. Chapters Nine and Ten came last and
gave a name to the two chemicals we see in the video and read about in the report. "Special Sauce" is the
alkaline foaming substance and then the orange-black or yellow-acidic semi-solid gelatinous substance is what
they refer to as "acid mine-waste chemical. II

Will Doleman
A Call for Water Sanity! Monitoring Group
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Introduction

This story is about the discovery of a serious environmental problem that causes disease and
death. It has been created both for the professional aquatic scientist as well as for the lay
person, as is the person who wrote it-Will Doleman. Although you may fInd the narratives
to be slightly technical, there are M.e.L.s (Maximum Contaminant Levels) for drinking
water and irrigation use, which will help you understand the toxicity levels in the back of
each of the site narratives. If you glance at these fIrst, then as you read you may have a
clearer understanding of the level of toxicity present. Except areas of concentration, the
body of water appears to be fme in most of the locations according to acceptable standards.
Even as a lay person you need to understand the difference between p.p.m. (pans per
million-the same as mg/L. as well as p.p.b. or parts per billion) if you are going to discuss
these levels with a water regulator, since most of the regulator's M.C.L. '5 are in p.p.b.

The summary of each of the eight sites discusses each site, the levels I've found, 'and the
implications to public health. This is the part that a lay person can easily understand. To an
expert it may justifiably be accepted as one group of peoples' opinions drawn from the
narrative data. Such a person may want to read the narrative for each site, then the
Appendix, then the ninth chapter (re: chemicals that appear to float, evaporate to the air, or
temporarily coagulate-i.e., gelatinize-bacterial and heavy-metal substances out of the water
body), and then read the summary of each site to see if the conclusion you have drawn
concurs with the opinion of A Call for Water Sanity! Monitoring Group's opinion.

A lay person may fmd it easier to read the summaries, then proceed to the Appendix,
reading the "W.D." notes and the letters (with Will Doleman's signature at the bottom), and
quickly skim the rest, returning last to read chapter nine (re: the chemicals that appear to be
the ones being used).

This whole document is generally about the surface and semi-solid sediment portion of
waterways and lakes and not about the body of the water mid-stream, which has been
documented by the regulators and appears to be in much better condition, the notes of which
are not enclosed. The exception to the foregoing is the KBrO) potassium bromate, which is
about the body of the water. If you received a video, it is suggested that you read $s first ,.'
and save the video for dessert.

This project was done in just one small pan of the watershed (except KBr{):J and does not
necessarily reflect the condition of all watersheds. But other water areas have been analyzed
as in the Wolf Creek site that appear to reflect the same general conditions regarding the
foaming substance.
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Collector's Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-4
The Green Stream Ravine and Area Down-Gradient
from the Lorna Rica Water Treatment Plant-Sample •
Collector's Narrative Summary 1-2

Chapter 4 (H.E.F.L.G.)
The Headwaters of the East Fork of Little
Greenhorn Creek-Sample Collector's Narrative 1-2
Highlights of the Analytical Survey
of the Headwaters of the East Fork of
Little Greenhorn Creek 1995-2000 and Beyond 1-2

Chapter 5 (D.S.)
The D.S. Ditch Sample Collector's Narrative

C\!Analytical Data 1-2
D.S. Ditch (Loma Rica Dr.) Sampler's Analytical Summary 1-2

Chapter 6 (KBrOJ
KBr03 Potassium Bromate Sample Collector's Narrative " 1-4
KBr03 Potassium Bromate Summary 1-4

Chapter 7 (L.L.) .
Lost Lake: The Residential End of the Lava Cap Mine
Federal Superfund Sites-Sampler's Narrative ~.......................... 1-4
Lost Lake Downstream from the Lava Cap Mine
Superfund Site-Sampler's Narrative Summary 1-2

Chapter 8 (W.C.)
Wolf Creek Site Downstream from the Grass Valley Urban
Sprawl Area Sewage Treatment Plant (Raw Data with Notes) 1-9
Wolf Creek: To Summarize " 1-2

.Chapter 9 (Chern.)
. Chemicals that Manipulate Our Water 1-15

Chapter 10 (Bacter.)
Bacterial Mania 1-24

Appendix (Ap.)
Letters, Analytical Data', and. Other Important Backup
Documents to Substantiate the Summary Materials 1-60 (approx.)

Maps of Area
Bromate Quantity Location Map in Mg/L . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 1 page
Site Location Map " 1 page
Discard Location Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 1 page (~)

N.I.D. Facility Location Maps 2 sided ____

Other materials available: two-hour video; analysis book; site-log book; calls and letters to
regulators book; chain-of-custody and laboratory narrative upon request; computer analytical
database forthcoming; graphs; Wolf Creek video; chemical-manipulation video; condensed
informative video.
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CHAPTER ONE and Al
Mid-Ditch; 3000' elevation j \0 ,i>l>

This site, which is a slow spot in a waterway or a natural settling pond, also lies
downstream from leaking landfills and two water-treatment plants.

It is documented over a five to six year period and reveals that concentrations of
health-harmful substances are killing people, fish, and frogs that use the waterway. The site­
narrative summary and video show a hands-on approach to documenting random
concentrations of these substances. It also shows how chemicals that float, congeal, and
evaporate toxic metals are poisoning the water and air that people are breathing and the food
that people are eating.

The Mid-ditch site receives much of its water from the Lorna Rica Water Treatment
Plant's backwash pond and seeps from its 24-year-old discard pile; seeps from a mine-tailing
arsenic-dump landfill by way of the Old Reservoir Pre-Ditch Puddle site and the Greenstream
Ravine site, the bromate-source site, and the Cascade Water Treatment plant located
upstream.

CHAPTER TWO and A2 ~ !f,oc
The Old Yuba Reservoir and Its Pre-Ditch Puddle site; 3,200' elevation

This reservoir receives its waste, bromate, and heavy metals from: (1) Nevada
County property that is qn loan in part to the local water-treatment municipality; (2) the
municipalities' 24-years of discarded-pond scrapings that were dumped into the old reservoir;
(3) a massive landfill of arsenated mine tailings. This site demonstrates how solid-waste
dumped out in the rain or in a wetland area seeps into the water, causing a water-pollution .
problem. The Old Yuba Reservoir Pre-Ditch Puddle is upstream from the Mid-Ditch site
and the Chicago Park agricultural area. Additionally, it discharges into· the public-water
supply that is used in approximately 600 residencies downstream for showers, dishwashing,
hand-washing, and bathing.

CHAPTER THREE
Greenstream Ravine .J;5,iJC

This site demonstrates: (1) how to locate deep-injection wells and trenches; (2) how a
wetland can become totally overloaded with discarded toxins; (3) how to sample silver­
gelatinous substances; and (4) how to show the origin of toxins by demonstrating high levels
of constituents that are used in the nearby municipalities or industry. It also shows how
sometimes local government chooses not to do anything that might create any financial
liability, and how they often fence off or hose an area in order to cover up inadequacies.
They may not have any consideration whatsoever for the public's health. Greenstream
Ravine flows down to the Mid-Ditch site.

CHAPTER FOUR
Headwaters of the East Fork of Little Greenhorn Creek .i!.l;."r

This creek flows down to Rollins Reservoir and is joined by Clipper Creek from Lost
Lake. This site demonstrates how municipal water- and sewage-treatment plants use deep-

I



CHAPTER SIX and A6

injection trenches to discard their by-products, and how they intentionally avoid the testing of
discharge water for water-treatment by-products. It also shows how the groundwater table is
completely contaminat~d and how it kills a very old madrone forest and shows what effect
the st.andard methods of alum disposal has on groundwater quality.

CHAPTER FIVE
TheD.S. Ditch 1/SI0~

This ditch demonstrates how inadequacies in the law have allowed private and public
waterways to be used for wastewater-dump channels and how chemical-mining technology is
being used to move toxins from one part of the water to another part of the water body so
that the area normally tested under accepted water-testing protocols is temporarily cleaner
than other untested parts of the waterway. The D.S ...Ditch clearly demonstrates how
engineering with chemicals and waterway design .are separating undesirables to be discarded
to the creek while the better water is to be used by ·the water purveyor to sell. It also shows
how it's really important for the people of California to see that S.B. 649 is repealed. The
D.S. Ditch enters the East fork of Little Greenhorn Creek and flows down to Rollins
Reservoir and then into the Auburn Aqueduct, which is used for agricultural use. Also, it
overflows to Bear River, which has fish advisories about not eating the fish from it.

KBr03--Potassium Bromate .5/10. 0 1>

This chapter is about an issue more than about an individual site, and all the well- and
municipal-metered water samples were .taken according to acceptable water-testing protocols.
It shows why cancer is accruing fourfold in watersheds located below water- and sewage­
treatment facilities. Fourfold cancer levels of cancer were shown to be the case in a
statistical study done 'in Toronto Canada by Dr. Mac Lach Lan, professor of statistical
studies at the University of Toronto. It also shows how the waste products of water­
treatment processes are not the subject of chlorine residual (i.e., by-product) research, and
how they should be ..

The amazing thing it reveals is how government-regulatory agencies got involved and
how suddenly all the results were now incorrect. A quote from a state employee who wishes
to remain anonymous: "Sometimes it's easier to fix the lab results than it is to fix the '
problem." This carcinogen that was found to be emitting from the water-treatment plant and
its discharged solid waste has wide-area implications. Samples taken from other California
counties show that the problem is accruing in probably many if not all locations where
chlorine is being used or especially where it's made on-site in brine tanks.

. This chapter touches on how this substance is being used in bakery goods, listing
bakery names to avoid, and how KBr03 in permanent-hair curler solution and dyes have
disfigured many people.

CHAPTER SEVEN and A7
Lost Lake J/ 5 ,00

How a government superfund agency used or ignored the use of chemicals to move
the toxics downstream just out of the site boundary so that they could say all is well and not
take any action. Clearly this shows what chemical manipulation does and how it is being
ignored. It centers around the contaminant arsenic and other mining wastes.

We still hope to convince and get the help of the federal E.P .A. or one of the state
agencies to look at what we have found here. It's been four years now of ongoing effort.
So far the only reply has been tongue wagging.

2
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CHAPTER EIGHT and A8
Wolf Creek Site

This shows how chemical manipulation floats undesirable substances onto the water's
surface, and how the municipality saves money by falsely representing its discharge to the
creek. This chapter also addresses protective measures that any volunteer-water monitor
should take to protect his or her health while gathering foam or coliform samples that could
and often contain high levels of raw-sewage concentrations. This site addresses sewage­
treatment discharge issues,

CHAPTER NINE
Chemical Mania

,.

This chapter is about chemicals being used in our watersheds. Read and see and hear
for yourself the claims of one manufacturer so you 'can understand that there is lots of money
to be made in the chemical loopholes that allow the poisoning of our waterways. Understand
the protocol issue and what we can do to remedy it. It touches on chemicals that are very
likely being used on our waterways in all the preceding chapters.

CHAPTER TEN
Bacterial Mania

The concentrating surface scum not only contains high levels of heavy metals and
occasionally bromate but, as discovered in this chapter, could be accurately considered be to
a heavy-metal bacterial swarm.. The swarming action of 900,000 M.P.N.llOO mg/L total
coliform in one sample could easily be understood as why there is foam there. Although the .
foam at Mid-Ditch is what's highlighted here, documentation of the Wolf Creek site shows
that it is also accruing there.

Even though I took every precaution, I still got contaminated with the bacteria in the .
foam with a sinus infection. I took many months to figure out what was biting me, followed
by weeks of treatment, as I was still hoping to be rid of the bacteria. I still hope that none
of the pathogens that crowded my eyes, ears, nose, throat, and lungs were carrying any
disease as they often do. Now with high doses of antibiotics, I hope. finally to rid my body
of these invaders. I thought they were water fleas that were crawling on me and biting me."
Now I follow the strictest raw-sewage sampler's protocol.

Videos

The two-hour video: Presently the video encompasses mining and water-treatment
discharge' issues. Three of the videos are about water-treatment plant discharge issues to
waterways and groundwater. Included is a pep-talk preView touching on local mine-tailing-,
issues and the effects of acid rain. Lost Lake, which is a half-hour video out of the four
videos, centers on mine-waste issues and chemical manipulation of these substances.

At this time, all four videos are on one tape, but eventually three different tapes will
be available: (1) water-treatment, wastewater, and sludge issues; {2) chemical and bacterial
manipulation of our waterways; and (3) sewage-treatment discharge and sludge issues. (The
next video will cover Wolf Creek and Gas Canyon Creek downstream from sewage-treatment
facilities, and sewage-treaonem wastewater issues. Another video in progress will be about ...
the chemicals being used to manipulate our waterways. This video will include
bacteriological issues.)

3
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Interrelation of Sites and Issues

The Mid-ditch site (Ch.1) is a receptor site and received effluent from the G.R.­
P.D.P. (Ch.2) and the G.S.R. (Ch.3) sites. The original body of Bacterial Mania (Ch.10)
was done on the Mid-ditch site (Ch.1). The chemical company that makes the chemicals
mentioned in Chemical Mania (Ch.9) is located upstream, and it is thought that the water­
plant ditch managers, who are very pro-chemical..use, are probably using or holding stock in
this chemical company. So Ch.1 and Ch.lO definitely go together and should be purchased
together. Chapters 2, 3, 6, and 9, as one could guess, are also defmitely interrelated with
Chapter 1.

The Lost Lake site (Ch.7) is located in the next watershed to the east from the above­
mentioned sites. The upstream portion is a federal-superfund site and is owned by a
developer (I have no access to the Lava Cap Mine site). The H.E.F.L.G. Crk. (Ch.4)
downstream portion joins Clipper Creek just downstream from Lost Lake as the D.S. Ditch
(Ch.5) is in the H.E.F.L.G. Crk. watershed as well. It is believed that B.M. (Ch.lO) is also
occurring at the D.S. Ditch, which caused the bacteria swarm of 35 mg/L of arsenic just
below the confluence of Little Greenhorn Creek and Clipper Creek of 35 mg/L of arsenic
reported in Lost Lake (Ch.7). Bromate was found at Ch.1, Ch.2, Ch.3, Ch.4, Ch.6, and
Ch.7 sites as well as area-residential wells aild the metered-potable water supply. So when
purchasing Lost Lake one should also purchase Chemical Mania (Ch. 9). You might also
want to consider the interrelationship of Ch.4, Ch.5, Ch.6, and Ch.10. More work on
bacterial substances is now being done, but preliminary results show the D.S. Ditch (Ch.5)
and H.E.F.L.G. Crk. (Ch.4) probably added the bacterial substances causing the bacterial
swarm of 35 mg/L of arsenic downstream from Lost Lake, which was likely manipulated by
Ch.9.

WolfCreek (Ch.8), the sewage-treatment issue, should be purchased with Bacterial
Mania (Ch.10).

The Ch.1 and Ch.6 reports are more due to the volume of the material. The
individual reports are the same as the large report, which contains all of these ten chapters,
except the individual chapters will have at least two 81h" x 11" color photos taken of the
site. The larger report contains maps of the study area and two color photos as well. For
those who wish to take a good look at these issues, it is recommended that they order the
A.C.F.W.S. Monitoring Group's Five Year Data Report, which comes in an attractive photo­
cover binder for $30.00, and also order the two-hour video, Greenhorn Watershed, for an .
additional $20.00.

For another $20.00 per year, the price of the group's support membership, a person
will receive yearly updates to the data-report, chapters 1 through 10. Presently, purchases
are not tax. deductible, but this status is soon likely to change.

For a group with limited funds, ifyou purchase one of the $10.00 report chapters, we
will let you exchange one for one until you have read all ten chapters, but you will have to
provide a 9"x12" S.A.S.E. each time and pay all postage. The returned reports will have to
be in like-new condition.

4
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ofPotassium Bromate (KBr03) Results /V'&-I."",pev-
Tr""es ove,v-
-/"Ir,e f"Of ,-'

Sample KBrOI
El,W', - r1, ..:.. /..

.mpJeType Samplo Location Number Lel/ol (pprn) MeL (ppnl) K6rO,IMCL

Surface Water

Old Yuba Reservoir, NC Airpark, GV 207 6.27 .0005 12,538

OS Ditch 219A 4.84 .0005 9,677

OS Pond 219B 2.74 .0005 5,485

Loma Rica Dr., GV 222 1.50 .0005 2,997

Old Reservoir. NC Airpark, GV 226 208.96 .0005 417,920

Loma Rica Dr., GV 220 6.53 .0005 13,060

Rough & Ready Ditch 254 3.79 .0005 . 7,575

Clipper Creek, GV 255 5.22 .0005 10,440

TreateJ Waler

Lake of tl1e Pines 227 3.85 .0005 7,708

Empire Shoes, Sutton Way, GV 233 5.14 .0005 10,277

Sunset SUbdivision, R &R Hwy., GV 244 2.48 .0005 4,967

Alta Sierra Inn 246 4.28 .0005 8.564

Pine St., NC 256 2.78 .0005 5,567

Well Water

Buckman, Glenn Pines Dr., GV 211 4.57 .0005 9,142

Glenn Pines Dr., GV 212 1.57 .0005 3,134

Little Hill Dr., GV 213 4.83 .0005 9,664

Glenn Pines Dr. I GV 216 1.70 .0005 3,396

Doleman, Glenn Pines Dr., GV 225 1.11 .0005 2,220
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Bromate in Samples Relative to California Standard

U>
c:
.."
trl
::0
"I]
;>
U>
>-l .
C) -
::0
;>
U>
U>

<:
;>
r-r-
trl
0.::

0
CfI -'".-.
0>

'"0.-.
:s
trl
t:'

0
<0....,.
<:.>

"I]
;>
;.< -
<0 -
.-.
0>

"".....
""
C1I
a>

""""

• LostL

o WolfCk

• DSDtch

6. LtIGCk

• GrnStrm

<> MidDtch

c OJdRes

3600 38003400

<>

tn 30000 T
c:
:.i i

~ 25000 -II

<t..-.
~ E. 20000 +
e.e I
E; ~ 15000 t
Q) ,

11 10000 t
~ ;i 5000 r

o -'-:---~Ol-----I~ .§>-----+II-Et..-------+-------+-:••--------l

2600 2800 3000 3200

Elevation (ft above sea level)

Page 1 (§J
o
o
C11



• NewRes

Brom/FedDWStd v Elev

Bromate in Samples Relative to Federal Standard
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Bromate Study Samples (p 1)

B kIan sand Bac round ;pls 1. Mid itch Sites
Sample No. 179 180 206 19716.5 19716.6 22:L2n.1 22467.1 224ri7.2 22467.3

Coil. Dale 1VI I.V/':I~ 1OIJONlJ 11/2l.N"./ 5/51l.J7 5/51lJ7 l/.'iNK I/LUI':JK lIZ01l.J!< lIZ0/9!<

Anal.DalC 11/3/\1\1 lZnfl)':) 6/\:)/\17 6/UHI lrLUlY'r!J l/\lN'r!J l,N/Y'r!J 2/9/98

Alwniniulll

Antimony

Arsenic

Burium

Beryllium

DromU!e <0.001 <0.001 <0.5 <1 11i <J <1 <1

Bromide I~

C3.dium

Calciwn

Chromium .:11

Cobal!

Copper .49

Cyanide

l.Clld 20 .4

M.1lIsnne~l! 4.S

Mercury

Ml)lyh<lc num

Petroleum

Phnijphorous

Potassium

Nickel

Selenium

Silver

Sodium

Sulfate 1.7 1.2

SUifaClants

Thallium

Vanadium

7jnc

(all anal ses re rlc(1 ill III ~/I or m' k')



05/16/01 WED 09:44 FAX 916 272 5622 SUPERFAST GRASS VALLEY III 008

Chapter 6: Bromate Study Samples (p. 2)

1. Mid Ditch Sites, cuntinued

giggpy(

Sample No. 80305.4 0324.81 708.1 16~ 171 172 1M3 184 216 224

ColI. Uate 1/1.1)( J/lI.Nl:S 7/4f1:)l:S 'Ij{l3/Y,) ')/5f1:)') ')/5/')') 1OI1U/')') JU/llJl'n 1 Ir I/l)Q 12/3/99

Anal. Dale 2F16/':JH JU!1N~ IOII/9Y 1011199 11l3f1JS 1l/3/9Y 12/17/9') 12/17/99

Aluminiwn 290

Antimony !Xl

Arsenic rd

Bariwn 0.033

Beryllium 1.3 260

£lromoue rrl 19.1 n:I 12 9.4 6.1 lid l1.::l

Bn>micJc

Codiwn

Calcium

Chromium lxl

Cobalt n1

COPPllf rrl

CYllnide

Uat.\ rrl

Manganese O.O'll!

Mere'l!)' n:l

Molylxlcnum III

Petroleum

Vhosflhomm 1.7

Pot~~~ium 24

Nickel rd

Seleniwn lid

Silver

Sl)(]ium

SulfuLC 0.5 0.6

SUrfllClJinls

Ibll.lIium

VlllIlIClium 0.6

Zinc 0.05

aJl anal scs re ortcd itl m !/l Or m 'k )
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Chapler 6: Bromate Study Samples (p. 3)

1 Mid Ditch Sites continued

'" Mid Ditch samples that are close to DS l)ill.:h sires

.
S~pleNo. 291 Stahler-2 Stahler-3 2H2" 213*

Coil. Date 3fllOO 1/9/00 INfOO 3/4/00 11!11fl:)1)

Anal. Dale 1/9/00 119/00 Ilf7/':J':J

Alumin.ium 0.1.1

Anlimony

Arsen.ic

BllIium

Bl,.'ryllium

Bromale 110 L10 5.4 3.7

Bromlde 8.9

Cadiwn

Calcium

Chromium

COblllt

Copper

Cyanide

Lead

Manj;llIlctic

Mcl'CW'Y

Molybdenum

Pelroleum

l'bospborous

Pota~~ium 4.0

Nickel

Selenium

Silver

Sodium

Sulfate

Surfactllnts

'Iballiwn

Vllnlll1ilJJJ1

Zinc

.(all analyses reporled In IlIg/1 or mglkg)
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Chapter 6: Bromate Study Samples (p. 4)

SUPERFAST GRASS VALLEY

2 Old Reservoir PrcdiLCh Puddle Siles

~010

Sample No. 137 J41 142 145 187 207 208 209 226 301
Coil. Date j/l4/':}';J 'Jfl71Y':J 3/17lYlJ 3/27Jl)9 • UI.Jf'1':> 1101/99 11/21199 ll/lll99 ::1/ )()/Oo

Anal. Dale 4/12/99 4/12/99 4/12/99 4112199 J1I3/9':J 12nlY':J 1L.flNY 11nfl)l) 12/17/':J,;}

Aluminillm 0.74 70581

Antimony

Arsenic

BlIrium

Beryllium

Dromlll.e <0.5 <0.5 <0.5 <0.5 II! 4.8 2.4 ::1.2 160 0.04

Bromide rd

C~ium

Culcium

Chromium

Cobalt

Copper

Cyanide

l..e.\d ,rl

Manganese

Mercury

Molybdenum

Petroleum

Phl)~ph(lfCll,I~

Potlls~ium. 1.7 590

Nickel

Selenium

Silver

Sodium

SulralJ!: 8.7

SurfllClanlS

Tballium

VllOlldium nd

Zinc

(all analyses reported m mg/I or mg/lCg)
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Chapler 6: Bromate Study Samples (p. 5)

3 Groen Stream Sile!;, ' ,
Sample No. 13H 140 143 144 147 181 185 H!6 1()5 212
-Coil. Date 3/14/99 J/l4/IJIJ 3/27/YY 3127191.) 3/27NY JUIlO/I)I) lUIlO/Y'} lO!lO/Y"} 11/21/9Y 111l8IYY

Anal. Date 3/24/99 41llY9 4/12199 4112/99 llf:;/YY 1113/99 11/J/YY F2nl9IJ 1217/':)9

A.luminium 0.18

Antimony

Arsenic

Bal'ium 2.3

Beryllium

9TOmllW <0.5 <0.5 <O.S <0.5 <0.5 160 n:l rrl 2,1) 1.2

BtomJde

ClldiulI\

Calcium

Chtomium 0.08

CobRlt

Copper 0.27

Cyanide

I.JlIld

M:l1lg'llIlese 28

Mel'CWj'

Molybdenum

PIllrl)leum

Pllospbol'Ous

Potassium 7,2 Jx! 'I.R

Nickel

Selenium

SUver

Sodium 3.9

Sl,lfalc: 0.5 4.ll 1.3 2.2

Sunuctants

ThllIHum

Vanlldium

Z)IlC

(all analyses reported in mgll or mglkg)
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Chapter 6: Bromate Study Samples (p, 6)

SUPERFAST GRASS VALLEY

4 Little Greenhorn Creek Sites

141012

Sample No. 24989.2 24989.3 12u 13:' 136 IH2 I ~:~ 2UI 202 ;l03

ColI. Dale 1l1l1l/9l'l 8/18/98 1126/1)'" 3114fl:1Y 3114/99 1UI'1UIY~ IUf! JIY~ lllYl':J';J 11/9/99 11/9/99

Anal. Date Y/3I9H 9/3/lJH 2/8/99 4Il'2JIJ':J 41J'L/"N 1113/99 12r1l'l'i 12nJ99 1217199

Aluminium 39

Antimony

Arsenic

Barium

Bl.:ryllium

Bromnle <0,5 <0.5 <0.5 <0.5 <0.5 150 n,d, 3.1! 3,6 3,Il

l3romide

Cadil.\m

Calttum

Chromium 0,08

Cobalt

Copper

Cyanide

J,~ 0.04

Msnganese 2.4

Mercury

Molybdenum

PlllrOlcum

Pho~pbl)n)\,I~

POlassium ,,:) rd

Nickel

Selenium

Silver

Sodium

SUlflllC 1.7 1.6 1.4

Swt'lICUlJlts <0.4

Thallium

Vanadium

Zine

(ull analyses reported in mg/I or mglkg)
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ChapLCr 6: ,Bromate Study Samples (p. 7)

4 1 iulc Greenhorn Creek Sites continued., .~ ' .
Sample No. 204 214 221 222 228 232 283 589.4 Stahler-l 121.1

Coli. Date 1119199 11/21/99 11/21/99 11129/99 L::/L-'/:f~ 11L.I':'-'/~'::J 3/4/00 jUAfW lf~fW

Anal. Date 12n199 12117/99 12117/99 12117/99 2/3/00 213/00 3/5/uu ~i/lqfW

Aluminium 11 II,!

Antimony

Arsenic

Bllrium

Beryllium

Dromatll 3.6 15 3.3 6.0 6.0 3.1 14 IS 110 lUI

Bromide 20

Cadium

Calcium

Chromium

Cobalt

Copper

Cyttnide

Lead ud

Mangane~e

Mercury

Molyhdenum

PeLruleutn

Pbospborous

Pot:l~~ium ttl nd

Nickel

SeleniWl\

SilVCl'

Sodium

Sulf..1C 1.7

SUlf:lCl:lnts

Th:ll1ium

VnnDdium

Zinc

(all analyses reported 1I1 mgll or mg/kg)
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5 DS Ditch Silc~

Chapler 6: BroIDute Study Samples (p. 8)

4 Little Greenhorn Cr~ek Sites cont'd. ,
Sample No. 121.5 121.6 2EIA 219B

Coil, Dale I] 1/2H/9':1 ]1128/99

Anal. Date 12117/99 J1.117fYlJ

Aluminium

Antimony

Arsenic

Bllriwn

Dcry.llium

Brom~lAl 0.11 0.11 3.9 2.1

.Bromide 1.3

Cadiwn

Calcium

Chromium

Cobalt

Coppcr

CYHnid~

1.ead

Mangllllcse

McrcLlI"Y

Molybdenum

Petrolllum

Phospborous

Potassium 1.13 1.0

Nickel

Selenium

Silver

Sodium

SulFaltl 4.6

SurrllClJlnls

Tbllllil.lm

Vanadium

Zinc

(all analyses repOJ1c<l in mgn or mg/kg)
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H WolfCreek Sites

g/ ggpoy(

ChapLer 6: Bromate Study Samples (p. 8)

7 J..osf Lake SiLCS continued..
Sample No. 177 248 252 255 305.12 324-32 331.3 22177.1 352 363
Coil. Date Y/6/';N ]/9/00 1/1:l/oo 1/8/00 11.11.':1In 7/ll/UU 7/10/00

Anal. LJare lOW':J!>' J/28/00 l12X/o() 1/2K/OO 3/26197 31UW~ j/3UNll U1.7NI:l 1:lf271100 XIJ/OO

Aluminium

Antimony

Arsenic .001 29

Barium

Beryllium

Bromate l.ti 2.9 8.9 4.0 In lid n1 <0.5 n:1 n:I

Bromide

Cadiwn

Calcium 47

Chromium 0.22 0.12

Coblll!

Copper

Cy4l1ide

l.ead 0.062

Manganese 20

Mercury

Molybdenum

I'etrolewn

Phosphorous n:I

Potassium 3.1

Nickel

Selenium

Silver

Sudium

Sulfate 6.1

Sw1'ncfJInu; 0.46

Tbllllium

Villllldiwn

Zinc

all ilI1al ses re ned in III ~/I I,)r III k ,)
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g/1cgpy

Chapler 6: Bromate Study Samples (p. 9)

Miscellanoous Sites (Residential wells UrbiUIISuburhan metered water Other treated waters), ,
Sample No. 24989.4 24989.5 2Ml 589.1 589.2 5!lY.3 5119.5 589.6 350 364

Call. Dale R1J8/9M 19l111Y1l 3/4III0 Jt:l4/UU 3/"::4/00 j/24/()(l 3/24/UU J/Z4/UU 6/23/00 7/5100
Anal. Dare \)/~VY'd 9/3198 3/27/00 3/27/00 3/27/00 3/27/UU 3/27/()() 7119/00 811/00

Alumi,nium

AntiD:Jony

Arsenic

Bllrium

Beryllium

Bmmlll'c <O.S <0,5 18 14 9.3 34 1.2 18 rrl

Bromide 44 12 44 4.2 24

Clldiurn

Cdcium 9.6

Cbl'omium

Cuba!t

Copper

CY:u'liilc

Lead

Mll.l\ganose

Mercury

Molylldetlwn

Petroleum

PbospboJOus 0.06

POla~sium 4.8

Nickel

Seleniwn

Silver

Sodium 2.3 13

Sulfate

Swfactants

Thallium

VBnilClium

ZiIlC

(all anal ses re orted in mg/I or m )
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Chapter 6: .Bromate Study Samples (p. 10)

MisceHaneous Sites (Residential wells Urban/Suburban metered waler Olher Ireared walCrS) cont'd, t

Sample No. 365 199 2uu 211 223 225 227 229 230 233

CoIl. Date 7/5/UO 11/9/":i9 l1I1j/YY 1111~/W 1211f\J':I .\ lJ':JI')') 12/14/99 1L./Lo:lf~~ 1LofLo.)f:f'

Anal. Date ~11100 1217/99 12n199 1217199 l"2Inf':)\) I 12/171')1J 2/3/00 2/3/00 213/0()

Aluminium

Antimony

Ars~nic l'(l

Barium

Dcryllium

Bromate 4.3 4.3 3.~ 7.9 0.85 6.4 20 I'd 6.0

Dmmid~

CllLlium

Calcium

Chromium

Coball

Coppcr

Cyanide

l.oClld rid

ManglllleRc 0.022

Mel'Cllty

Molybdenum

l>etr()ltlllm

Pbospllorou~

l'olassiu\n 4.2 nd 3.7 1.5 31

Nickel 1\1

Selenium

Silver

Sodium 4.9

Sulfate

SurfllCtanls

'lball ium

V:l.Ilildium 0.16 0.039

:t.inc

(all analy!ies reponed ill mgn or mg/kg)
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Chapter 6: Bromate Study Samples (p. 1.1)

Miscellaneous Sites (Residential wells Urban/Suburban metered wa!Cr Oilier lreated wa.l.Crs) conl'd,
Sample No. 244 245 246 254 256 2H4 285 2~6 287 288

ColI. DutB 1I4/00 115/UlJ 1/6/00 I/!//UU I/o/llO j/4/UU J/4/00 j/5/0U 315/UU 3/5100

Anal. Date

Aluminium

Antimony

Ar~l:nic

Barium

Beryllium

Bmmale 5.9 5.:\ 5.8 2.9 4.9 22 23 24 24 22

Bromide I'd

Cadium

Calcium

CllI'omium

Cohall

CopJ't!r

Cyanide

l.cnd

Mnnl:llllese

Mercury

Molyhdcnwn

I'elroleult\

Phospborous

Potassium

Nickel

Selenium

Silver

Sodium

Sulfate

SllrfaclJl.llts

Tballium

V4l1ooium

Zillc

(ail analyscs repuned in mg/l O( mwkg)
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g g)py

Chapter 6: .Bromate Study Samples (p. 12)

Miscellaneous Sites (Residential wdls, UrbaniSuour03!l metered water,
Other treated waters) canl'l!

Sample No. 289 29u 292 293 294 295

CoIl. Date 315100- ~15100 3/6/00 J/6/[)() 3/6/00 3/6/00

Anal. Date

Aluminium

A.1IWn<>"y

Al'senic

Dnrium

Beryllium

Bromall: t7 26 15 12 7.8 24

Bromide

Cadium

C~cium

Chrumium

Cob~h

COi)per

Cyanide

lead

MIlOganc5c

MllfCury

Molyh<1~num

Pl:lrolcum

Phosphorous

PolJi~~ium

Nickel

Selenium

Silv~r

Sodium

SulJale

SLlrfllClants

'lb:illillm

Vanadium

Zinc

;all anal ses re orte(l in m fl or m Ik
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Chapter 2: DS Ditch

Sample No. 21739.1 21739.2 348 349 220 708.3

Coli. Dale 1112.1/01 11/21/01 5/30/04 6/7/04

Aluminium

Antimony

Arsenic 0.06 Jl1

BariUJ1\

Beryllium

Bromate

Bromide

Cadium

Calcium

Chromium 0.021

CabalI

Copper 0.3

Cyanide

Lead .38 fll

MangliJ\C~
2.4

Mercury

Mo1ybcll:lnum

petrokum 4.5

Ph05phorous 0.10

POla85ium 1.2

Nickel

Selc'nium

Silver

Sodium

Sulfal.e

SurfactLlIllS .38

Thallium

Vanlldium 0.077 0.04

Zinc 0.084

(all analyses reported in mgll)


